
U. S. AIR FORCE AND MARINE CORPS  

INTEGRATED NATURAL RESOURCES MANAGEMENT PLAN 

Barry M. Goldwater Range 

 

(See INRMP signature pages for plan approval date) 

  



INTEGRATED NATURAL RESOURCES MANAGEMENT PLAN 

 

Barry M. Goldwater Range   Page ii of 246 

Integrated Natural Resources Management Plan 

2023–2027 

ABOUT THIS PLAN 

This installation-specific Environmental Management Plan (EMP) is based on the United States Air Force’s 

(USAF) standardized Integrated Natural Resources Management Plan (INRMP) template. This INRMP has 

been developed in cooperation with applicable stakeholders, which includes Sikes Act cooperating agencies 

and/or local equivalents, to document how natural resources will be managed. Where applicable, external 

resources, including Air Force Instructions (AFIs); Department of Defense Instructions (DoDIs); Marine 

Corps Orders (MCOs); USAF Playbooks; United States Marine Corps (USMC) Handbooks; federal, state, 

and local requirements; Biological Opinions (BO); and permits are referenced. 

The Barry M. Goldwater Range (BMGR) is unique in that management is shared between the USAF and 

USMC. Although this 2023 INRMP follows the USAF standardized template, USMC-specific policies have 

been incorporated and the plan adheres to Marine Corps Order (MCO) 5090.2 of the Environmental 

Compliance and Protection Program (USMC 2018). 

Certain sections of this INRMP begin with standardized, USAF-wide “common text” language that address 

USAF and Department of Defense (DoD) policy and federal requirements. This common text language is 

restricted from editing to ensure that it remains standard throughout all plans. Immediately following the 

USAF-wide common text sections are installation sections. The installation sections contain installation-

specific content to address local and/or installation-specific requirements. Installation sections are 

unrestricted and are maintained and updated by the approved plan owner. This text has been edited to 

include USMC language as appropriate. 

NOTE: The terms “Natural Resources Manager,” “NRM,” and “NRM/POC” are used throughout this 

document to refer to the installation person responsible for the natural resources program, regardless of 

whether this person meets the qualifications within the definition of a natural resources management 

professional in DoDI 4715.03, Natural Resources Conservation Program. 
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DOCUMENT CONTROL 

Standardized INRMP Template 

In accordance with (IAW) the Air Force Civil Engineer Center (AFCEC) Environmental Directorate 

Business Rule (BR) 08, EMP Review, Update, and Maintenance, the standard content in this INRMP 

template is reviewed periodically, updated as appropriate, and approved by the Natural Resources Subject 

Matter Expert (SME).  

This version of the template is current as of 26 June 2020 and supersedes the 2018 version.  

NOTE: Installations are not required to update their INRMPs every time this template is updated. When it 

is time for installations to update their INRMPs, they should refer to the eDASH EMP Repository to ensure 

they have the most current version. 

Installation INRMP 

Record of Review—The INRMP is updated no less than annually, or as changes to natural resource 

management and conservation practices occur, including those driven by changes in applicable regulations. 

IAW the Sikes Act and AFMAN 32-7003, Environmental Conservation, and MCO 5090.2 Environmental 

Compliance and Protection Program the INRMP is required to be reviewed for operation and effect no less 

than every five years. An INRMP is considered compliant with the Sikes Act if it has been approved in 

writing by the appropriate representative from each cooperating agency within the past five years. Approval 

of a new or revised INRMP is documented on a signature page signed by the Installation Commander (or 

designee), a designated representative of the United States Fish and Wildlife Service (USFWS), state fish 

and wildlife agency, and National Oceanic and Atmospheric Administration (NOAA) Fisheries when 

applicable (AFMAN 32-7003).  

Annual reviews and updates are accomplished by the installation Natural Resources Manager (NRM), 

and/or a Section Natural Resources Media Manager. The installation shall establish and maintain regular 

communications with the appropriate federal and state agencies. At a minimum, the installation NRM (with 

assistance as appropriate from the Section Natural Resources Media Manager) conducts an annual review 

of the INRMP in coordination with internal stakeholders and local representatives of USFWS, state fish 

and wildlife agency, Native American Tribes, and NOAA Fisheries, where applicable, and accomplishes 

pertinent updates. Installations will document the findings of the annual review in an Annual INRMP 

Review Summary. By signing the Annual INRMP Review Summary, the collaborating agency 

representative asserts concurrence with the findings. Any agreed updates are then made to the document, 

at a minimum updating the work plans. 
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EXECUTIVE SUMMARY 

The Barry M. Goldwater Range (BMGR) in southwestern Arizona has served as a military training and 

testing range since 1941. While federal agency responsibility for natural and cultural resources management 

has varied over the years, the Military Lands Withdrawal Act (MLWA) of 1999 (Public Law 106-65), 

which renewed the approximately 1.7-million-acre military range, assigned this responsibility to the 

Secretaries of the Air Force and Navy for the eastern and western portions of the Range, respectively.  

The U.S. Air Force (USAF) and U.S. Marine Corps (USMC), in partnership with the Department of the 

Interior (DOI) and the Arizona Game and Fish Department (AZGFD), prepared an Integrated Natural 

Resources Management Plan (INRMP), IAW the MLWA; the Sikes Act Improvement Act (hereafter 

referred to as “Sikes Act”) (16 U.S. Code § 670a et seq., as amended through 2014); the National 

Environmental Policy Act (NEPA) of 1969 (42 U.S. Code §§ 4321-4370h, as amended through 1992); and 

other applicable laws. This 2023 INRMP is the third update for the BMGR and is the product of a thorough 

review of the 2018 INRMP.  

IAW the MLWA, the review was facilitated by the preparation of a Public Report that summarizes current 

use and conditions since the 2018 INRMP was implemented. The use and conditions assessment includes 

natural and cultural management actions, environmental remediation actions, and public access and 

outreach. This revised INRMP incorporates the findings of the Public Report and of consultations with 

partner agencies and Native American Tribes.  

This update identifies management and other agency responsibilities and summarizes the historical and 

current military uses of the BMGR. It also includes climate change projections, possible climate change 

impacts to natural resources, and climate change vulnerability assessments for protected and focal species 

on the installation. Other significant updates are to the BMGR East boundary, which now includes the 

Sentinel Plain and Ajo Air Station, and updates on the road systems of BMGR.  

The update includes a preliminary list of projects planned for the next five years that have been reviewed 

by the public, partnering agencies, and Native American Tribes. These projects are intended to accomplish 

the objectives and goals of the installation listed in Chapter 8 of the plan. The three overarching goals for 

natural resources management are: 

 Maintain and enhance natural and cultural resources by meeting requirements of applicable 

resource management regulations. Follow management plans to ensure resources are sustained for 

future generations while supporting the military mission of BMGR.  

 Apply ecosystem management principles that recognize social and economic values; are adaptable 

to complex and changing mission and regulatory requirements; and are realized through effective 

partnerships among private, local, state, Tribal, and federal interests. 

 Provide public access to BMGR resources for ecologically sensitive and sustainable multi-purpose 

use consistent with the military mission, the statutory requirements of the MLWA of 1999, the 

Sikes Act, and other applicable regulations. 

Each planned USAF or USMC project is identified by federal fiscal year (FY) for which funding is 

requested, the priority of that project, the expected length of the project in years, and potential partners. 

Implementation of this INRMP is subject to the availability of annual funding appropriated by Congress 

and none of the proposed projects or actions shall be interpreted to require obligations or payment of funds 

in violation of any applicable federal law, including the Anti-Deficiency Act of 1982 (31 U.S. Code § 1341).
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1.0 OVERVIEW AND SCOPE 

This INRMP was developed to provide effective management and protection of natural resources. It 

summarizes the installation’s natural resources and outlines strategies to adequately manage those 

resources. Natural resources are valuable assets of the USAF and the USMC. They provide the natural 

infrastructure needed for testing weapons and technology, as well as for training military personnel for 

deployment. Sound management of natural resources increases the effectiveness of USAF and USMC 

adaptability in all environments. The primary objective of the USAF and USMC natural resources program 

is to sustain, restore, and modernize natural infrastructure to ensure operational capability and no net loss 

in the capability of the lands to support the military mission of the installation. The plan outlines and assigns 

responsibilities for the management of natural resources, discusses related concerns, and provides program 

management elements that will help to maintain or improve the natural resources within the context of the 

installation’s mission. The INRMP is intended for use by all installation personnel. The Sikes Act is the 

primary legal driver for the INRMP. The USAF and USMC have stewardship responsibility for the physical 

lands on which installations are located to ensure all natural resources are properly conserved, protected, 

and used in sustainable ways. 

1.1 Purpose and Scope 

BMGR is a U.S. military installation that encompasses approximately 1.77 million acres in southwestern 

Arizona. The USAF and the USMC use the Range for training military aircrews in the tactical execution of 

air-to-air and air-to-ground missions. To a lesser extent, the Range is also used for other national defense 

purposes, most of which support or are associated with tactical air training. The USAF is the primary user 

of and managing agency for the eastern portion of the Range, referred to as BMGR East, and the USMC is 

the primary user of and managing agency for the western portion of the Range, referred to as BMGR West 

(Figure 1-1).  

BMGR is an essential national defense training area that produces the combat-ready aircrews needed to 

defend the nation and its interests for the USAF, USMC, U.S. Department of the Navy (USN), Air National 

Guard (ANG), Army National Guard (ARNG), and Air Force Reserve Command. The BMGR has been 

one of the nation’s most productive military reservations for training tactical aircrews since World War II. 

As the nation’s third largest military reservation, the BMGR has the training capabilities, capacities, and 

military air base support that provide the flexibility needed to sustain a major share of the country’s aircrew 

training requirements now and into the foreseeable future. 

The predominant use of the BMGR throughout its history has been to provide land and airspace for tactical 

air training. The Military Withdrawal Lands Act (MLWA) of 1999 (Public Law 106-65), which superseded 

the MLWA of 1986 (Public Law 99-606), extends statutory authorization for the BMGR to October 2024 

and continues the historical military purposes of the Range. This act reserves the BMGR for use by the 

Secretaries of the Air Force and Navy for 

 an armament and high-hazard testing area; 

 training for aerial gunnery, rocketry, electronic warfare, and tactical maneuvering and air support; 

and 

 equipment and tactics development and testing and other defense-related purposes consistent with 

those specified in Public Law 106-65 § 3031(a)(2). 

In 2017, to continue the statutory authorization for BMGR, the Secretaries of the Air Force and Navy 

provided notice of the continuing military need for BMGR after the 2024 deadline. Accordingly, the 
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Secretaries of the Air Force and Navy submitted an Application for Withdrawal Extension to the Secretary 

of the Interior in 2018. Additionally, a companion land withdrawal application for the Gila Bend Addition, 

a 2,366-acre parcel of land east of the Gila Bend Auxiliary Airfield, was submitted in 2019. A Legislative 

Environmental Impact Statement (LEIS) was developed for BMGR in 2021 that outlines proposed actions 

and alternatives, a description of the affected environment, environmental consequences, and cumulative 

effects. This LEIS was developed to aid the United States Congress in deciding on extending the land 

withdrawal. While the extension of the land withdrawal is anticipated, a decision to allow the current 

withdrawal to expire would require military use of the land surface to cease after 4 October 2024. 

During the withdrawal extension process, the Air Force identified several areas on the periphery of BMGR, 

including the Sentinel Plain and Ajo parcels, that the Air Force intended to relinquish to the DOI. When 

Congress granted the Air Force a withdrawal extension for the BMGR via the MLWA of 1999, it extended 

the MLWA of 1986 withdrawal term for the Sentinel Plain and Ajo Airport parcels, until such time the Air 

Force relinquished these lands to the Department of Interior. Since these lands were never relinquished by 

the Air Force, the Sentinel Plain and Ajo Airport parcels remain withdrawn to the Air Force under the 

MLWA of 1986. Additionally, the MLWA of 1986 Ajo Parcel (except for a small sliver near Highway 85) 

has also been withdrawn indefinitely since 1950 to the Air Force via Public Land Order No. 652. At present, 

the Air Force has identified a continuing military need for both the Sentinel Plain and Ajo Airport parcels 

as part of BMGR and does not intend to relinquish either parcel currently. Three small 1940s-era fee 

acquisition parcels on the eastern edge of the Gila Bend Auxiliary Field were not addressed in the 2018 

INRMP but are covered in the 2023 INRMP. 

Parallel to its continuing value as an essential national defense asset, the BMGR is also nationally 

significant as a critical component in the largest remaining expanse of relatively unfragmented Sonoran 

Desert in the U.S. Except for State Route (SR) 85, the land is free of major developments and is ecologically 

linked to the Organ Pipe Cactus National Monument (NM), Cabeza Prieta National Wildlife Refuge 

(NWR), Sonoran Desert NM, and other lands administered by the U.S. Bureau of Land Management 

(BLM), as shown in Figure 1-1. Within this contiguous complex, the BMGR is composed of almost 55% 

of the land area and is more than twice the size of any other component.   
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Figure 1-1. General location and surrounding land ownership of Barry M. Goldwater Range 
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1.2 Management Philosophy 

The INRMP serves as a key component of the Installation Development Plan, which provides background 

and rationale for the policies and programming decisions related to land use, resource conservation, 

facilities and infrastructure development, and operations and maintenance to ensure that they meet current 

requirements and provide for future growth. The INRMP supports the mission by identifying the natural 

resources present on the installation, developing management goals for these resources, and integrating 

these management objectives into mission requirements and regulatory compliance to minimize natural 

resource constraints.  

This INRMP outlines the steps needed to fulfill compliance requirements related to natural resources 

management and foster environmental stewardship. It is organized into the following principal sections: 

 An Installation Profile that presents range resources and the regulatory environment under which 

they are managed (Section 2.0) 

 Environmental Management System, Roles and Responsibilities, Training, and Record Keeping 

practices maintained by the USAF and USMC (Sections 3.0 through 6.0) 

 The Natural Resources Program Management that details how the base manages the resources 

presented in Section 2.0 (Section 7.0) 

 Management recommendations that incorporate the installation’s goals and objectives for natural 

resource management areas (Section 8.0) 

 Specific work plans for effective implementation of the INRMP (Section 10.0) 

Management issues and concerns, as well as goals and objectives, are developed from analysis of all 

available information, surveys, and background documents, and are reviewed by USAF and USMC 

personnel involved with or responsible for various aspects of natural resources management. The INRMP 

was developed using an interdisciplinary approach and is based on existing information about the physical 

and biotic environments, mission activities, and environmental management practices at BMGR. 

Information was obtained from a variety of documents, interviews with installation personnel, on-site 

observations, regional data sources and in-house data, and communications with both internal and external 

stakeholders. Coordination and correspondence with these agencies are documented, which satisfies a 

portion of the requirements of 32 Code of Federal Regulations (CFR) 989, Environmental Impact Analysis 

Process (EIAP). Goals and objectives require monitoring on a continuous basis and management strategies 

are updated whenever there are changes in mission requirements, adverse effects to or from natural 

resources, or changes in regulations governing management of natural resources.  

The USAF is the primary user of and managing agency for BMGR East. Air Force Manual (AFMAN) 32-

7003, Environmental Conservation, provides the direction to implement Air Force Policy Directive 32-70, 

Environmental Quality, and DoDI 4715.03, Natural Resources Conservation Program. AFMAN 32-7003 

explains how to manage natural resources on USAF installations IAW applicable federal, state, and local 

laws and regulations. AFMAN 13-212, Range Planning and Operations, provides guidance on 

comprehensive range planning, including the integration of operational requirements and missions in 

preparation of INRMPs and Integrated Cultural Resources Management Plans (ICRMPs). AFMAN 13-212 

further provides that “Each INRMP and ICRMP will be written [IAW] AFMAN 32-7003 to support the 

current and future known mission requirements and will be amended as mission requirements change 

significantly.” 

The USMC is the primary user of and managing agency for BMGR West. Guidance for the USMC INRMP 

process is provided in Marine Corps Order (MCO) 5090.2 of the Environmental Compliance and Protection 



INTEGRATED NATURAL RESOURCES MANAGEMENT PLAN 

 

Barry M. Goldwater Range   Page 18 of 246 

Integrated Natural Resources Management Plan 

2023–2027 

Program (USMC 2018), DoDI 4715.03, and the Handbook for Preparing, Revising, and Implementing 

Integrated Natural Resources Management Plans on Marine Corps Installations. This handbook guides 

the preparation, revision, and implementation of INRMPs in compliance with the Memorandum of 

Understanding (MOU) between the DoD, the USFWS, and the International Association of Fish and 

Wildlife Agencies, and IAW the Sikes Act as implemented by the Office of the Secretary of Defense in 

Updated Guidance on Implementation of the Sikes Act Improvement Act.  

The DoD has modified its land management focus over the past two decades from the protection of 

individual species to ecosystem management. The two principal reasons for these changes are (1) the Sikes 

Act emphasis on promoting effective wildlife and habitat protection, conservation, and management; and 

(2) the concern that a disproportionate amount of attention in the past has been placed on managing the 

needs of individual, high-profile species in possible conflict with underlying ecosystem functions. 

Ecosystem management incorporates the concepts of biological diversity and ecological integrity in a 

process that considers the environment as a complex system that functions as a whole, not as a collection 

of parts. In its application, a goal-driven approach is used to manage natural and cultural resources in a 

manner that: 

 supports present and future mission requirements;  

 preserves ecosystem integrity;  

 is implemented at a scale compatible with natural processes;  

 is cognizant of nature’s timeframes;  

 recognizes social and economic viability within functioning ecosystems;  

 is adaptable to complex and changing requirements; and  

 is realized through effective partnerships among private, local, state, Tribal, and federal interests.  

Traditionally, academic disciplines such as ecology, biogeography, population genetics, economics, 

sociology, philosophy, and others are synthesized and applied to the maintenance of biological diversity. 

Because ecosystem management is based on ongoing studies of ecology, biological diversity, and resources 

management, and because ecosystems are open, changing, and complex, this planning and management 

philosophy requires flexibility, namely in the form of adaptive management. Provisions to allow for 

adaptive management include monitoring, assessment, reassessment, and adjustment as necessary. 

DoD policy guidelines on ecosystem management are intended to promote and protect natural processes. 

Those guidelines, however, do not preclude active management or intervention deemed necessary to 

address issues such as the removal of invasive species, supporting endangered species recovery, or 

managing barriers to wildlife movement inside or outside of the installation. The DoD expects its resource 

managers to use the best available science, collaborative efforts with federal and state wildlife agencies, 

and consultations with outside experts and the public in reaching and implementing management decisions, 

including specific needs for intervention.  

1.3 Authority 

The Sikes Act, 16 USC § 670a, and the MLWA of 1999 provide legal authority for the BMGR INRMP. 

The Sikes Act requires that an INRMP be written and implemented for all DoD installations with significant 

natural resources. The Sikes Act provides that “the Secretary of Defense shall carry out a program to provide 

for the conservation and rehabilitation of natural resources on military installations” and that an INRMP is 

to be prepared to facilitate implementation of that program. Consistent with the use of military installations 
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to ensure the preparedness of the Armed Forces, the Sikes Act further specifies that the Secretaries of the 

military departments shall carry out a natural resources management program to provide for: 

 conservation and rehabilitation of natural resources on military installations; 

 sustainable multipurpose use of the resources, which shall include hunting, fishing, trapping, and 

non-consumptive uses; and 

 public access—subject to safety requirements and military security—to military installations to 

facilitate use. 

The MLWA of 1999 provides that the Secretaries of the Navy, Air Force, and Interior jointly prepare an 

INRMP for the Range. The INRMP shall “include provisions for proper management and protection of the 

natural and cultural resources of [the Range], and for sustainable use by the public of such resources to the 

extent consistent with the military purposes [of the Range]…” (Table 1-1). 

Accordingly, this plan has been developed cooperatively between the USAF, USMC, the USFWS, AZGFD, 

and BLM. The USAF and USMC natural resource programs ensure continued access to land, air, and water 

resources to conduct realistic military training and testing, as well as to sustain the long-term ecological 

integrity of the Range. 

The table entitled “Annotated Summary of Key Legislation Related to Design and Implementation of the 

INRMP,” included as Appendix A of this plan, summarizes key legislation and guidance used to create and 

implement this INRMP. Refer to the complete listing of AFMANs, MCOs, the Federal Register, and the 

USC to ensure that all applicable guidance documents, laws, and regulations are reviewed. Installation-

specific policies, including state and local laws and regulations, are summarized in Table 1-1.  

 

Table 1-1. Integrated Natural Resources Management Plan elements specified in the Sikes Act and 

Military Lands Withdrawal Act of 1999 

Sikes Act 

To the extent appropriate and applicable, provide for the following INRMP elements: 

 Wildlife management, land management, and wildlife-oriented recreation 

 Wildlife habitat enhancement or modifications 

 Integration of, and consistency among, the various activities conducted under the plan 

 Establishment of specific natural resources goals, objectives, and time frames for proposed 

actions 

 Sustainable use of natural resources by the public to the extent that the use is not inconsistent 

with the needs of wildlife resources 

 Appropriate public access, subject to requirements necessary to ensure safety and military 

security 

 Enforce applicable natural resource laws (including regulations) 

 No net loss in the capability of military installation lands to support the military mission of the 

BMGR 
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Table 1-1. Integrated Natural Resources Management Plan elements specified in the Sikes Act and 

Military Lands Withdrawal Act of 1999 

MLWA of 1999 

The INRMP shall include the following provisions: 

 Provide for the proper management and protection of the natural and cultural resources of 

withdrawn lands. 

 Provide that any hunting be conducted IAW the provisions of 10 U.S.C. § 2671 (the general 

military policy for hunting, fishing, and trapping on military reservations). 

 Identify current BMGR test and target impact areas and related buffer or safety zones. 

 Provide necessary actions to prevent, suppress, and manage brush and range fires that occur 

within or along the BMGR boundary because of military activities. 

 Provide that all gates, fences, and barriers constructed are designed and erected to allow wildlife 

access to the extent practicable and consistent with military security, safety, and sound wildlife-

management use. 

 Incorporate any existing management plans pertaining to the BMGR, to the extent that INRMP 

preparers mutually determine that incorporation of such plans into the INRMP is appropriate. 

 Include procedures to ensure that the periodic reviews of the plan under the Sikes Act are 

conducted jointly by the Secretaries of the Navy, USAF, and Interior, and that affected states, 

Native American Tribes, and the public are provided a meaningful opportunity to comment upon 

any substantial revisions to the plan that may be proposed. 

 Provide procedures to amend the plan as necessary. 

 Ensure compliance with cultural resources statues and regulations, including DoDIs, Air Force 

Manuals, Executive Orders, Executive Memorandums, and federal regulations such as the 

American Indian Religious Freedom Act, National Historic Preservation Act, and Native 

American Graves Protection and Repatriation Act. Compliance with these statues and 

regulations requires access to the Range and consultation with Native American Tribes. 

 

1.3.1 Agency Responsibilities 

The MLWA of 1999 transferred all lands and interest in such lands within the boundaries established for 

BMGR from the Secretary of the Interior to the Secretary of the Air Force and the Secretary of the Navy. 

This transfer includes land control and federal jurisdiction for managing the natural and cultural resources 

of the BMGR. The MLWA does not provide jurisdiction and land control to entities or agencies that are 

not specifically mentioned in the MLWA. These entities include, for example, Department of Homeland 

Security (DHS), U.S. Customs and Border Protection (CBP) and local law enforcement. Consequently, if 

any non-mentioned agencies outside of the USAF and Navy want to access or operate within the BMGR, 

they must receive prior approval from appropriate USAF and Navy representatives. If approval is granted, 

it does not create a right or precedence for future BMGR access.  

The Secretary of the USAF, who has primary surface-management responsibility for BMGR East, delegated 

local command and control for BMGR East to the Commander of the 56 Fighter Wing (56 FW) at Luke 

Air Force Base (AFB). As a result, Luke AFB also assumes responsibility for preparing and implementing 

the INRMP for BMGR East. Similarly, the Secretary of the Navy, who has primary surface-management 

responsibility for BMGR West, delegated local command and control for BMGR West and responsibility 
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for preparing and implementing the INRMP for that portion of the Range to the Commanding Officer of 

Marine Corps Air Station (MCAS) Yuma. Therefore, the Commanders of Luke AFB and MCAS Yuma 

provide local command and control for military operations, access and use, and daily resource-management 

activities for their respective portions of the BMGR. Although the USAF and USMC hold primary surface-

management responsibility for the BMGR, the Secretary of the Interior and AZGFD are responsible for its 

natural resources. The 1999 MLWA assigned the Secretary of the Interior to assist the Secretaries of the 

USAF and Navy in jointly preparing the INRMP and conducting periodic reviews for updating the plan as 

necessary. This role has been delegated to the Manager of Cabeza Prieta NWR. 

As provided by the MLWA of 1999, the Secretary of the Interior also has the authority to transfer land 

management responsibility for the BMGR from the USAF and/or USMC to the DOI if the Secretary 

determines that (1) the USAF or USMC has failed to manage natural and cultural resources IAW the 

INRMP, and (2) this failure is resulting in significant and verifiable degradation of the natural or cultural 

resources of the BMGR. Another provision of the MLWA of 1999 directs the USAF and/or USMC to 

consult with the DOI before using the BMGR for any purpose other than the purposes for which it was 

withdrawn and reserved. The Arizona State Director of the BLM has local responsibility for representing 

the DOI in such oversight activities and consultations. 

Therefore, regarding number (1), it is incumbent upon the USAF and Navy to implement measures called 

upon by the Sikes Act/INRMP to properly manage the natural resources at BMGR. With respect to number 

(2), the USAF and Navy must be vigilant in holding responsible and accountable any other entities or 

agencies (federal, state, local, and public provided all these entities/agencies received prior approval to 

access BMGR) for any violations affecting the Navy and USAF’s management and control of BMGR. 

These other entities and agencies do not have automatic grant or access to the BMGR. This is like any other 

military-controlled installation. If they were given approval of access, they must abide by the law, especially 

the mandates to comply with the MLWA of 1999, the Sikes Act, and other applicable rules and regulations. 

Additionally, Conservation Law Enforcement Officers, as well as servicing military law enforcement 

officials, can issue the necessary actions against violators from the federal, state, local, or public sectors. 

1.3.2 Arizona Game and Fish Department Authority 

The state of Arizona has primary jurisdiction over wildlife management within the BMGR, except where 

pre-empted by federal law. The MLWA of 1999 or Sikes Act neither diminishes nor expands the jurisdiction 

of the state with respect to wildlife management. In addition, AZGFD is the state agency responsible for 

providing safe opportunities for all forms of responsible outdoor recreation including but not limited to 

hunting, fishing, trapping, shooting, wildlife watching, off-highway vehicle use, and dispersed camping. 

Established in 1929 under Title 17 of the Arizona Revised Statutes (ARS), AZGFD is governed by the 

Arizona Game and Fish Commission. Under the provisions of ARS 17-231, the Arizona Game and Fish 

Commission establishes policy for the management, preservation, and harvest of wildlife. Under the 

umbrella of the Commission, the AZGFD’s mission is “To conserve, enhance, and restore Arizona’s diverse 

wildlife resources and manage for safe, compatible outdoor recreation opportunities for current and future 

generations” (AZGFD 2017a). 

The primary wildlife management responsibilities of AZGFD were originally recognized in the 2007 

INRMP and continue without change to include: 

 developing and maintaining habitat assessment/evaluation, protection, management, and 

enhancement projects (e.g., artificial water developments and food plots); 

 conducting wildlife population surveys; 
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 managing wildlife predators and endangered species or special status species (management of 

federally listed endangered species is a responsibility shared with the USFWS); 

 enforcing hunting regulations; 

 establishing game limits for hunting, trapping, and non-game species collection; 

 issuing hunting permits; and 

 assisting and advising the DoD to manage off-highway vehicle use in terms of habitat protection 

and advocating for user opportunities. 

In managing the state’s wildlife, AZGFD makes determinations on the appropriateness and need to 

translocate wildlife into or out of the BMGR. Should wildlife translocations affecting the BMGR be 

proposed, appropriate environmental studies and regulatory compliance would be completed, as required, 

prior to implementing any specific proposal. 

1.3.3 U.S. Border Patrol Authority 

As stated in Section 1.3.1, the MLWA of 1999 transferred BMGR land interest specifically to the Navy and 

the USAF. BMGR was not transferred to any other federal, state, or local agencies, such as DHS and for 

that matter, not to CBP. However, as a portion of the international border barriers were built on BMGR—

about 31 miles out of 1,954 miles of international land border between the United States and Mexico—

DHS/CBP requires access to those barriers. Because BMGR is a military installation and is not under the 

jurisdiction and management control of DHS/CBP, CBP can access the border wall through the City of San 

Luis corridor. However, to access through BMGR, CBP requires approval from U.S. Navy and USAF per 

the MLWA of 1999. An existing memorandum of agreement (MOA) between CBP and the USMC permits 

CBP to conduct limited maintenance on INRMP-approved roads. The USAF is working with the CBP to 

develop a similar MOA and works in cooperation with CBP on road access while the MOA is in 

development. These roads have been surveyed and assessed and are consistent with the natural and cultural 

resources management. CBP is not authorized to create its own roads within the BMGR. 

Although BMGR is a military installation with its requisite jurisdictional authorities, it is not cost-efficient 

nor reasonable to enclose BMGR with a fence approximately 350 miles long with manned access gates. In 

addition, although the primary border wall within BMGR addresses vehicular trespass from the Mexican 

border, this primary wall and the secondary wall do not completely negate the possibility of individual 

undocumented migrants crossing the border. Thus, undocumented aliens (UDAs), foreign born individuals 

who do not possess a valid visa or other immigration documentation, and smuggling traffic may occur 

within BMGR because of its proximity to the international border (Figure 1-1).  

CBP is also charged with installing border infrastructure as needed to deter illegal crossings and maintaining 

operational control of the border (Homeland Security Act of 2002, Public Law (P.L.) 107-296, 6 U.S. C. 

§§ 101 et seq. [U.S. Department of Homeland Security 2002]; Section 102 of the Illegal Immigration 

Reform and Immigrant Responsibility Act of 1996 [Public Law 104-208, as amended]; 8 U.S.C. § 1103, 

Aliens and Nationality; and other acts). Within CBP, the U.S. Border Patrol is the delegated authority for 

“detecting and preventing the entry of terrorists, weapons of mass destruction, and unauthorized aliens into 

the country, and to interdict drug smugglers and other criminals between official points of entry.” Within 

BMGR East, the CBP coordinates with 56 Range Management Office (RMO) Conservation Law 

Enforcement Officers (CLEOs) and Pima and Maricopa County Sheriff Offices. Within BMGR West, CBP 

coordinates with Range Management Department (RMD) CLEOs, Yuma County Sheriff’s Office, and 

Yuma County Search and Rescue. 
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In January 2007, the Department of Homeland Security waived numerous environmental, natural, and 

cultural resources conservation actions and endangered species protection laws to expedite construction of 

the border fence along the international boundary within the BMGR and adjacent public lands (USFWS 

2007a), (Sikes Act; MLWA; National Environmental Policy Act [NEPA] 42 U.S.C. § 4321 et seq.; 

Endangered Species Act [ESA] 16 U.S.C. § 1531 et seq.; Clean Water Act 33 U.S.C. § 1251 et seq.; 

Wilderness Act, 16 U.S.C. § 1131 et seq.; National Historic Preservation Act of 1966 54 U.S.C. § 300101 

et seq.; National Wildlife Refuge System Administration Act, 16 U.S.C. § 668dd–668ee; and 

Administrative Procedure Act 5 U.S.C. § 551 et seq.; Haddal et al. 2009). In addition, starting around 2019, 

on behalf of the DHS, the U.S. Army Corps of Engineers (USACE) began building a secondary barrier, of 

which portions (about 31 miles) are on BMGR and remain incomplete. These actions negatively impact the 

mandate of the MLWA of 1999 and the Sikes Act and management of sensitive species including the flat-

tailed horned lizard (Phrynosoma mcallii, FTHL). 

1.4 Integration with Other Plans 

INRMP revisions and concurrence with the final plan must be coordinated through BMGR East and West’s 

chains of command, USFWS, AZGFD, and other stakeholders such as Tribal groups and the public. The 

NRM must ensure that the INRMP, Integrated Pest Management Plan (IPMP), Bird/Aircraft Strike Hazard 

(BASH) plan, Wildland Fire Management Plan (WFMP), and any other plans that may affect natural 

resources, are mutually supportive and not in conflict. U.S. Marine Corps guidance states: “Mission 

requirements and priorities identified in (this INRMP) shall, where applicable, be integrated in other 

environmental programs and policies.” 

Implementation of this INRMP will support and sustain the military mission of the Range with no net loss 

in the capability of the BMGR lands to support the mission. The INRMP is incorporated (i.e., referenced 

as appropriate) into the MCAS Yuma Range and Training Areas Standard Operating Procedures (SOP) 

Station Order 3710.6K. 

IAW the MLWA of 1999, the INRMP provides for protection of the cultural resources of BMGR by 

ensuring that natural resources management actions are fully supportive of and compliant with ICRMP 

prescriptions for the Range (see Section 7.14). INRMPs and ICRMPs are prepared as separate but integrated 

plans rather than as components of a single plan.  

AFMAN 13-212 requires that USAF installations review and coordinate all range-related documents, 

including INRMPs, ICRMPs, and subordinate plans, to ensure compatibility with other range plans. 

INRMPs often incorporate subordinate plans that address installation actions such as pest control or wildfire 

suppression.  

MCO 5090.2 requires that USMC INRMPs and the installation master plan shall identify the boundaries of 

endangered and threatened species habitat, wetlands, and other geographically specific areas important to 

natural resources stewardship. MCO 5090.2 also requires that the WFMP be incorporated into or consistent 

with the INRMP and ICRMP and that the IPMP is reviewed by the Natural Resources Manager for 

consistency with the INRMP.  
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2.0 INSTALLATION PROFILE 

Table 2-1. Installation profile 
 

Office of Primary Responsibility 

(OPR) 

56 Range Management Office for BMGR East and the RMD 

for BMGR West have overall responsibility for 

implementing the natural resources management program 

and are the lead organizations for monitoring compliance 

with applicable federal, state, and local regulations. 

Natural Resources Manager/Point of 

Contact (POC) 

BMGR East 

56 RMO/ESM 

7101 Jerstad Lane, 

Building 500 

Luke AFB, AZ 85309 

623-856-8487 

 

BMGR West 

MCAS Yuma Conservation 

Manager 

RMD 

P.O. Box 99134/Building 151 

MCAS Yuma, AZ 85369-9134 

928-269-3401 

State and/or local regulatory POCs 

(Include agency name for Sikes Act 

cooperating agencies) 

USFWS Ecological 

Services 

Assistant Field Supervisor 

for Southern Arizona 

201 N. Bonita, Ste. 141  

Tucson, AZ 85745  

520-670-6144 

AZGFD 

Regional Supervisor-Region 

IV 

9140 E 28th Street 

Yuma, AZ 85365 

928-341-4040 

Total acreage managed by 

installation 

BMGR Total — Approximately 1.7 million acres 

BMGR East — Approximately 1 million acres 

BMGR West — Approximately 700,000 acres 

Total acreage of wetlands 0 acres 

Total acreage of forested land 0 acres 

Does installation have any Biological 

Opinions? (If yes, list title and date, 

and identify where they are maintained) 

Yes, see Table 2-2 for list of biological opinions. 

Natural Resources Program 

Applicability 

(Place a checkmark next to each 

program that must be implemented at 

the installation. Document applicability 

and current management practices in 

Section 7.0) 

☒ Fish and Wildlife Management 

☒ Outdoor Recreation and Access to Natural Resources 

☒ Conservation Law Enforcement 

☒ Management of Threatened, Endangered, and Host 

Nation-Protected Species 

☒ Water Resource Protection 

☐ Wetland Protection 

☒ Grounds Maintenance 

☐ Forest Management 

☒ Wildland Fire Management 

☐ Agricultural Outleasing 

☒ Integrated Pest Management Program 

☒ Bird/Wildlife Aircraft Strike Hazard (BASH)  

☐ Coastal Zone and Marine Resources Management 

☒ Cultural Resources Protection 

☒ Public Outreach 

☒ Geographic Information Systems (GIS) 
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Table 2-2. Active USFWS Biological Opinions and informal concurrences for Barry M. Goldwater 

Range 

Date; FWS Number Title/Description Location Covered 

17 Apr 1996; 02-21-95-F-0114 U.S. MCAS-Yuma in the Arizona 

Portion of the Yuma Training 

Range Complex (BMGR West) 

BMGR West 

18 Mar 1998; 2-21-95-F-114 Amends Biological Opinion # 02-

21-95-F-0114 to include Stoval 

airfield. 

16 Nov 2001; 2-21-95-F-114R2 Sonoran pronghorn (Antilocapra 

americana sonoriensis) and lesser 

long-nosed bat (Leptonycteris 

yerbabuenae) and associated re-

initiations 

17 Dec 2002; 2-21-95-F-114R3 2002 re-initiation addresses 

possible effects of contaminants 

issues at the MCAS munitions 

training range 

6 Aug 2003; 02-21-95-F-0114R4 2003 re-initiation addresses 

Peirson’s milkvetch (Astragalus 

magdalenae peirsonii) 

misidentification 

21 Oct 2009; 22410-1995-F-

0114-R005 

2009 re-initiation addresses West 

Coast Basing of the MV-22 

17 Sept 2010; 22410-1995-F-

0114-R006 

2010 re-initiation addresses West 

Coast Basing of the F-35B Joint 

Strike Fighter and associated re-

initiations 

3 Nov 2015; 22410-1995-F-0114-

R007 

2015 re-initiation addresses 

additions of F-35 squadrons, MV-

22 operations, and maintenance of 

air and ground facilities 

2 Aug 1997; 02-21-96-F-094 Consultation on Military Training 

at BMGR East addressing impacts 

to the Sonoran pronghorn and 

lesser long-nosed bat and 

associated re-initiations 

BMGR East 
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Table 2-2. Active USFWS Biological Opinions and informal concurrences for Barry M. Goldwater 

Range 

Date; FWS Number Title/Description Location Covered 

16 Nov 2001; 22410-1996-F-

0094-001 

2001 revised biological opinion 

finding training operations are 

unlikely to jeopardize Sonoran 

pronghorn or Peirson’s milkvetch. 

6 Aug 2003; 02-21-96-F-094-R2 2003 revised biological opinion in 

response to ruling in Defenders of 

Wildlife, et al., v. Bruce Babbitt, et 

al. Revised opinion found no 

effect on Peirson’s milkvetch or 

the cactus ferruginous pygmy-owl 

(Glaucidium brasilianum 

cactorum). 

4 May 2010; 22410-1996-F-

0094-003 

 2010 re-initiation of the revised 

biological opinion 

14 Mar 2014; 22410-1996-F-

0094-004 

2014 re-initiation addresses 

ending seasonal restrictions on 

public use during Sonoran 

pronghorn fawning season 

19 Sept 1997; 02-21-92-F-0227 Western Army National Guard 

Aviation Training Site Expansion 

Project addressing impacts to 

lesser long-nosed bat, cactus 

ferruginous pygmy-owl, and 

peregrine falcon (Falco 

peregrinus). 

Maricopa, Pima, Pinal 

Counties, AZ including 

BMGR East 

16 Nov 2001; 02-21-92-F-0227-

R1 & 02-21-93-F-389-R1 

2001 re-initiation addresses the 

Sonoran pronghorn 

6 Aug 2003; 02-21-93-F-389-R2 2003 re-initiation addresses the 

Sonoran pronghorn 
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Table 2-2. Active USFWS Biological Opinions and informal concurrences for Barry M. Goldwater 

Range 

Date; FWS Number Title/Description Location Covered 

26 Aug 2005; 02-21-05-F-0492 Biological Opinion for the 

Integrated Natural Resources 

Management Plan for the BMGR, 

Arizona, and associated re-

initiations; addresses impacts to 

the Sonoran pronghorn, lesser 

long-nosed bat, and acuña cactus 

(Echinomastus erectocentrus var. 

acunensis). 

BMGR East & West 

7 Jan 2013; 22410-2005-F-0492-

R001 

Conference report and 

compatibility determination to 

support the 2013 INRMP revision 

14 Mar 2014; 22410-2005-F-

0492-R003 

Addresses ending seasonal 

restrictions on public use during 

Sonoran pronghorn fawning 

season 

2 May 2018; 22410-2005-F-

0492-R005 

Compatibility determination to 

support the 2018 INRMP revision 

3 May 2017; 02EAAZ00-2017-F-

0039 

Formal Section 7 Consultation on 

the U.S. Army Yuma Proving 

Ground’s Extended Range 

Cannon Artillery Test Program, 

Yuma and Maricopa Counties, 

Arizona and associated re-

initiation; addresses impacts to the 

Sonoran pronghorn and lesser 

long-nosed bat 

BMGR East & West 

30 Sept 2019; 02EAAZ00-2017-

F-0039-R001 

2019 re-initiation addresses the 

acuña cactus and Sonoran 

pronghorn 

12 Dec 1994; 02-21-92-F-066 1994 Biological Opinion on the 

widening and realignment of 

Military Training Routes in AZ  

Military Training Routes in 

AZ 
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Table 2-2. Active USFWS Biological Opinions and informal concurrences for Barry M. Goldwater 

Range 

Date; FWS Number Title/Description Location Covered 

19 Mar 2014; 02-21-1992-F-066  2014 Letter from USFWS 

concurring with Air Force 

proposal to avoid eagle breeding 

areas by 2,000 feet from 1 Dec to 

30 Jun 

26 Apr 2012; 22410-2010-I-0353 USFWS concurrence regarding 

basing of F-35 aircraft at Luke 

AFB. Document addresses 

multiple species throughout AZ 

BMGR East; Military 

Training Routes and Military 

Operating Areas in AZ 

23 Dec 2013; 02EAAZ00-2010-I-

0353 

2013 Letter from USFWS concurs 

with Air Force proposal to reduce 

avoidance buffer around Mexican 

Spotted Owl Protected Activity 

Centers (PACs) underlying 

Military Training Routes from 

1,320 feet to 500 feet 

27 Feb 2013; 02EAAZ00-2013-I-

0085 

USFWS concurrence that MCAS 

Yuma upgrades of Electronic 

Warfare Sites (EWS) may affect, 

but are not likely to adversely 

affect, the Sonoran pronghorn 

BMGR West 

2 Feb 2017; 02EAAZ00-2017-I-

0267 

USFWS concurrence that MCAS 

Yuma Sonoran pronghorn Drinker 

Upgrades may affect, but are not 

likely to adversely affect, Sonoran 

pronghorn 

BMGR West 

27 Jan 2020; 02EAAZ00-2020-I-

0332 

USFWS concurrence that MCAS 

Yuma Counter-Intrusion Project 

may affect, but is not likely to 

adversely affect, Sonoran 

pronghorn 

BMGR West 

05 Mar 2020; 02EAAZ00-2020-

I-0502 

USFWS concurrence that MCAS 

Yuma Mohawk Coring Study may 

affect, but is not likely to 

adversely affect, Sonoran 

pronghorn 

BMGR West 
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Table 2-2. Active USFWS Biological Opinions and informal concurrences for Barry M. Goldwater 

Range 

Date; FWS Number Title/Description Location Covered 

05 Aug 2021; 02EAAZ00-2021-

TA-1120 

USFWS concurrence with USAF 

proposals to reduce eagle take in 

airspace managed by Luke AFB. 

Bald and golden eagle nests with a 

history of occupancy/production 

now receive a 1,000-foot buffer 

from 15 Dec to 15 Jul. 

BMGR East 

 

2.1 Installation Overview 

2.1.1 Location and Area 

BMGR is in southwestern Arizona in portions of Yuma, Maricopa, and Pima counties (Figure 1-1). Portions 

of BMGR East are in each of the three counties; BMGR West is located entirely in Yuma County. The 

Range is approximately 133 miles across on its longest east–west axis. The north–south axes vary in width: 

at the western end, the north–south axis is approximately 15 miles wide, is generally 18 to 28 miles wide 

through much of the Range’s length, and narrows to about 4 miles at its eastern end. 

The effective size of BMGR for supporting military aviation training is nearly 40% larger than its surface 

area, as the restricted airspace that overlies the Range is about 2.7 million acres. Also contributing to the 

effective size of BMGR is the adjacent Cabeza Prieta NWR, which the MLWA of 1999 stipulates must be 

managed to support certain military aviation training needs. The refuge, which is about 860,000 acres, is 

entirely within the footprint of the Range’s restricted airspace. The restricted airspace over the refuge 

extends from the ground surface to 80,000 feet above ground level (AGL) and is fully incorporated in 

military aviation training.  

Additionally, more than 85,000 cubic nautical miles of special use airspace are used for military operations 

beyond the airspace above BMGR, Luke AFB, and MCAS Yuma, including not only the adjacent federal 

lands, but also Tohono O’odham Nation lands and other parts of southwestern Arizona, as well as a region 

northeast of Flagstaff, AZ (see Luke AFB INRMP). 

Three parcels comprise the bulk of the installation: BMGR East, BMGR West, and the Gila Bend Air Force 

Auxiliary Field (AFAF; Table 2-3). 
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Table 2-3. Installation and Geographically Separated Unit location and area descriptions 

Installation and 

Geographically 

Separated Units 

(GSU) 

Main Use/Mission Acreage 
Addressed in 

INRMP? 

Describe Natural 

Resource 

Implications 

BMGR East Student and 

operational aircrews 

training, particularly 

advanced training for 

student aircrews 

transitioning to 

frontline combat  

~1,000,000 

acres 

INRMP coverage Major implications 

include BASH 

concerns, spread of 

invasive species, 

surface 

disturbances, and 

erosion 

BMGR West Student and 

operational aircrews 

training, particularly 

readiness training for 

aircrews in 

operational combat 

~700,000 

acres 

INRMP coverage Major implications 

include BASH 

concerns, spread of 

invasive species, 

surface 

disturbances, and 

erosion 

Gila Bend Air 

Force Auxiliary 

Field (AFAF) 

Support training in 

forward area airfield 

operations, 

observation points, 

and other facilities 

2,011 acres Covered as part of 

BMGR East 

Major implications 

include BASH 

concerns, spread of 

invasive species, 

and erosion 

 

2.1.2 Installation History 

Barry M. Goldwater Range was established on 5 September 1941 to support the new Army Air Force, 

which became the USAF in 1947. The Army used the new range for flight training programs at Luke Field 

(now Luke AFB) and Williams Field as the U.S. prepared its armed forces for deployment in World War 

II. The parcel of land initially set aside for the Range included most of what is now BMGR East. By March 

1943, parcels had been added to the Range to expand training capacity in the eastern portion of the Range 

and support flight training programs to the west at Yuma Army Air Base, which later became MCAS Yuma. 

Four key characteristics of the Range were critical to its intended mission. It was in close flying proximity 

to the air bases that it served, was uninhabited and undeveloped, possessed an ideal climate with good 

visibility and little rainfall, and was large enough to be divided into several sub-areas that could safely 

support simultaneous but independent training missions. The size of BMGR and its proximity to military 

air bases are two of the most important assets of the Range for supporting contemporary military training. 

Military use has continued to preclude habitation or development, except for infrastructure needed for 

military use. 

The Yuma Army Air Base (now MCAS Yuma) was developed as a training command site separate from 

those at Luke and Williams fields. This base, and the addition of the western parcels to the gunnery and 

bombing range, established a second area of aircrew training operations independent from those conducted 

in the eastern range areas. This split of resources has continued and is reflected by BMGR East and West 

divisions of the Range. 
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President Franklin D. Roosevelt originally designated BMGR through authority provided to the president 

at that time to execute federal land withdrawals. BMGR remained under administrative withdrawal until 

1986 when Congress passed the MLWA of 1986 (Public Law 99-606), which renewed the Range for 

military use for another 15 years and provided guidance for its use and management. The MLWA of 1986 

was superseded by the MLWA of 1999 (Public Law 106-65 1999), which renewed the Range for an 

additional 25 years. The USAF and USMC are seeking another extension prior to the expiration of PL 106-

65 1999 in October 2024. 

2.1.2.1 Military Use History 

Throughout BMGR’s history, it has provided land and airspace for air combat training. During World War 

II, the training emphasis was on aerial gunnery. The eastern range area was used primarily for advanced 

aircrew training in fighter aircraft, including air-to-air gunnery, air-to-ground gunnery (i.e., strafing), and 

air combat flight maneuvers. Training in bombing ground targets was added to the curriculum in the final 

years of the war. The western range area was also used for training fighter aircrews, but the principal activity 

was air-to-air gunnery training for bomber aircrews. 

War Department development during World War II occurred at three auxiliary air bases—Gila Bend, Ajo, 

and Dateland—and 14 outlying auxiliary airfields. Student aircrews were sent to the auxiliary air bases for 

concentrated instruction in gunnery and bombing training. Gila Bend Air Force AFAF is the only one of 

the three auxiliary air bases that is inside the modern boundaries of BMGR and continues to operate as a 

military installation. The former auxiliary base at Ajo is now Eric Marcus Municipal Airport, a public-use 

facility. The former auxiliary base at Dateland is now a privately owned airport restricted to authorized 

users. 

Available evidence indicates that the 14 outlying auxiliary airfields were day-use-only facilities where 

personnel were not permanently stationed. These airfields likely were used as locations to rotate aircrews 

and to refuel or rearm aircraft between successive gunnery training missions. Eight of the 14 outlying 

auxiliary airfields remain within the modern boundaries of BMGR; the other six are in locations that are no 

longer part of the Range. Three of the eight outlying auxiliary fields that remain inside BMGR continue to 

be used for military purposes. The USMC continues to use Auxiliary Field 2 (AUX-II), located at the far 

western end of BMGR West to support a variety of training activities. Within BMGR East, Stoval Airfield, 

located southwest of Dateland near the northern boundary of BMGR, and AUX 6, located west of Gila 

Bend AFAF, are used for occasional training activities. 

BMGR was not used for several years following World War II. The outbreak of the Korean War and 

growing concern regarding the Cold War prompted reactivation of the gunnery range, Luke AFB (formerly 

Luke Field), Gila Bend AFAF at the gunnery range, and Yuma AFB (now MCAS Yuma) in early 1951. 

Reactivation of the Range required substantial repairs and new construction. New target developments 

transformed BMGR East from a predominantly aerial gunnery training facility into a complex that could 

support all phases of tactical air combat training. Instruction in air-to-air gunnery continued to be an 

important function, but the new era also brought training in air-to-air missile firing and an expanded 

emphasis on the use of aircraft for air-to-ground attack using guns, missiles, rockets, and bombs. 

Development of the Range to support these new training missions included four ground-controlled 

subranges; five independently located vehicle convoy subranges; a camouflage subrange; a realistic tactical 

subrange; an air-to-air firing subrange; and a napalm (or fire-bomb) subrange. 

United States Air Force use of BMGR East area during the middle of the Cold War and the Vietnam War 

era (1960 to 1974), continued to focus on the training of aircrews to fly fighter and attack aircraft. The 
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tactical, ground-controlled, air-to-air gunnery, and air-to-air maneuvering subranges that had been 

established during the 1950s were used to provide the necessary training support. However, the subranges 

were modified throughout this period to meet evolving training needs. By 1960, North, South, and East 

tactical (TAC) ranges were well established in terms of the ground surface areas dedicated as ordnance 

impact locations. By 1974, the partitioning of BMGR East into the four manned ranges, three tactical 

ranges, and the air-to-air were completed. They are still in use today.  

BMGR East was redeveloped and upgraded in the second half of the 1970s to support training that would 

more realistically resemble potential threat areas. An electronic warfare range was installed to realistically 

simulate the types of air defense threats that aircrews could encounter in actual combat. The USAF also 

installed an electronic tracking and telemetry range (now referred to as the Air Combat Training System 

range). These upgrades and additions generally supported aircrew training needs at BMGR East through 

the end of the Cold War and the first Persian Gulf War in 1991. 

The primary use of the western range area from 1950 to 1958 was to support an air-to-air gunnery and air-

to-air rocket firing proficiency program of the USAF Air Defense Command (ADC). This program was 

based at the Yuma AFB. Air Defense Command was responsible for training and deploying the fighter 

interceptor squadrons that defended the U.S. against airborne attack. The Range became the single location 

to which all ADC units deployed annually for proficiency training. The focus of the proficiency program 

from 1951 to 1954 was on air-to-air gunnery. No new development of BMGR West surface area seems to 

have been necessary to support ADC proficiency training. 

The USMC became a regular user of BMGR in 1959 when Vincent AFB was transferred to the USMC and 

became Marine Corps Auxiliary Air Station Yuma (MCAS Yuma from 1962 forward). In contrast to USAF 

use of BMGR, which had emphasized and continues to emphasize student aircrew instruction, USMC 

training focused and continues to focus primarily on operational aircrews and units. USMC training stressed 

air-to-air tactics, gunnery, and missile firing, as well as air-to-ground weapons use. Two target complexes 

were constructed within the far-western part of the Range to support air-to-ground weapons training. A rifle 

range and a training and administrative site, later called the Cannon Air Defense Complex, were also 

constructed in this area and are still in use. 

Through the mid-1970s, the area of BMGR West east of the Gila and Tinajas Altas Mountains was regularly 

used as a fallout area for aerial gunnery and missile training. Today, this use only occurs during special and 

infrequent training events. Also during that time, electronic tracking and telemetry instruments were 

installed in the eastern portions of BMGR West to form the electronic architecture of a Southwest Tactical 

Training Range, which remains in use and is composed of ground-based electronic instrument sites used to 

track, record, and replay the actions of up to 36 aircraft simultaneously as they participate in air-to-air or 

air-to-ground combat training. 

The primary training emphasis within BMGR West during the late Cold War and first Persian Gulf War 

era continued to be readiness training for combat-qualified aviation units. Ground units with a role to play 

in the integration of USMC air–ground combat teams were also incorporated in some exercises to enhance 

training realism.  

Since the early 1990s, the need for live air-to-air gunnery and missile firing exercises has declined, but 

neither the USAF nor the USMC has reduced its requirements for live air-to-ground weapons training. Both 

the USAF and USMC have added electronic instrumentation that simulates air defense systems and refines 

their targets to keep pace with evolving air combat tactics and threats. 
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2.1.2.2 Land Management History 

The land management history of BMGR differs from that of most federal public lands controlled by a single 

federal agency (such as the BLM, USFWS, and National Park Service [NPS]), where resource management 

is the primary mission. Typical federal agency models are based on a clear purpose and patterns of 

management are established by the agency’s mission, regulations, past management plans and practices, 

past and current land uses, resource conditions, and public involvement. Management of the BMGR has 

differed from this model in several important ways. First, there were no clear DoD or DOI resource 

management priorities specific for the Range until the 1980s. Moreover, there was no clear authority for 

resources management at either federal or state levels. As a result, there was no development of mutually 

held goals or coordination of purpose. Second, a comprehensive natural resources management plan was 

prepared in 1986 and fully implemented in 1990; subsequently, INRMPs were completed in 2007, 2012, 

2018, and 2023. Finally, at many points in the Range’s history, management agencies have found 

themselves with competing or conflicting responsibilities, legal guidance, goals, and purposes without an 

effective means of resolving these issues. Primary federal management responsibilities for BMGR lands 

since 1940 are in Table 2-4.  

Table 2-4. Federal management responsibility for Barry M. Goldwater Range (BMGR) lands 

Date BMGR West BMGR East 

Prior to September 1941 General Land Office and U.S. Grazing Service (BLM) 

September 1941 to December 1958 USAF 

January 1959 to November 1986 USMC USAF 

November 1986 (MLWA) to November 2001 BLM 

November 2001 to November 2024 USMC USAF 

 

Considerable progress has been made in recent years toward resolving resource management issues. The 

MLWA of 1999 clearly established that the USAF and USMC would be responsible for managing the 

natural resources of the Range IAW the Sikes Act; thus, the 2007 INRMP became the first plan to be 

implemented without conflicting federal management guidance. The 2012 and 2018 updates represented 

the continuation of the implementation of Sikes Act provisions and provided direction for proper 

management and protection of cultural and natural resources on withdrawn lands. This 2023 INRMP update 

maintains this direction and includes projects for the FY 2024–2028 timeframe. 

2.1.3 Military Missions 

The primary mission of BMGR remains unchanged and has become more critical with the beddown of F-

35s at both installations. Student and operational aircrew training occurs throughout the Range. However, 

the pre-eminent activity at BMGR East is advanced training for student aircrews transitioning to frontline 

combat aircraft and, at BMGR West, readiness training for aircrews in operational combat is predominant. 

In addition, BMGR serves the USN, Air Force Reserve Command, ANG, and ARNG in these capacities. 

Other installations that regularly practice at BMGR include MCAS Miramar, Davis-Monthan AFB, 

Silverbell Army Heliport, and Morris Air National Guard Base at Tucson International Airport. In addition 

to regular users, “casual user” training deployments that originate from active duty, reserve, and ANG 

flying units from other areas of the U.S. and allied units from overseas also train at the Range. 
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2.1.4 Natural Resources Needed to Support the Military Mission 

Natural resources required to support the military mission include vast air space and land area for air-to-air 

and air-to-ground weapons testing and training. Four key attributes of the natural setting and environment 

of BMGR are essential to its overall suitability and capacity for supporting tactical aviation and air defense 

training, aviation tactics development and testing, and other assigned national defense missions. These 

attributes include: 

 a location away from most major population areas yet within the effective training flight radius of 

aircraft at USAF, USMC, ANG, and ARNG installations in Arizona and California; 

 the uninhabited and undeveloped expanse of land and overlying airspace necessary to provide either 

(1) aviation subranges (up to 13) to support multiple, independent training activities simultaneously 

or (2) large-scale, range-wide exercises; 

 year-round flying weather that allows most training activities to be performed efficiently as planned 

without weather delays or postponements; and 

 varied, wide-open terrain that allows development of diverse, tactical air–land combat training 

scenarios with realistic air-to-ground target simulations generally with minimal modifications aside 

from constructing or installing tactical simulations, electronic instrumentation, and other range 

infrastructure. 

Although BMGR provides a particular advantage for preparing military personnel to operate in arid, hot, 

and otherwise austere environments (e.g., southwest Asia, Middle East), the Range has long proven to be 

useful for training war fighters for air–land combat operations in nearly all global theaters. The key to this 

capability is the fact that tactical features and emplacements, such as airfields or air defense sites, can be 

simulated within the expansive BMGR in positions and configurations that realistically replicate diverse 

air–land warfare environments. Similarly, BMGR landscape has also accommodated the infrastructure 

requirements of the limited ground-based training and support activities conducted at the Range. 

2.1.5 Surrounding Communities 

The perimeter of BMGR is approximately 350 miles long. Adjacent lands are predominantly federal and 

Tribal and are rural and undeveloped. Federal lands under the jurisdiction of the BLM, Bureau of 

Reclamation, or USFWS are dedicated to long-term conservation purposes or a combination of 

conservation and multiple public uses. These lands abut approximately 52% of BMGR perimeter (see 

Figure 1-1). Additionally, the Tohono O'odham Nation shares 7% and private or State Trust lands share 

approximately 30% of the perimeter. The remaining 11% of the perimeter abuts the international boundary 

between the U.S. and Mexico at BMGR West.  

Private, State Trust, and BLM lands predominate along the northern boundary of BMGR from Gila Bend 

to Yuma along Interstate Highway 8 and along the western boundary near Yuma. Much of this land has 

been converted to agriculture over the past decades. Agricultural crop production is particularly prevalent 

west of Gila Bend near the towns of Aztec, Tacna, Wellton, and Yuma. New urban development will likely 

grow faster than agriculture and alter future land use patterns. 

The largest adjacent communities and their population estimates (U.S. Census 2020) are summarized in 

Table 2-5. Most of the population near BMGR resides in Yuma County. In 2007, when the housing market 

collapsed, Yuma County, like most of the nation, experienced a decline in population growth and 

construction activity (Yuma County 2012). Before the recession, growth rates for Yuma County had been 

both robust and predictable, with an average growth rate of 3.84% between 1980 and 2000 (Yuma County 



INTEGRATED NATURAL RESOURCES MANAGEMENT PLAN 

 

Barry M. Goldwater Range   Page 35 of 246 

Integrated Natural Resources Management Plan 

2023–2027 

2012). Since 2010, the county population has slowly grown from 195,751 individuals in 2010 to 203,881 

in 2020 (U.S. Census Bureau 2020). 

Table 2-5. Community populations surrounding Barry M. Goldwater Range, 

2010 to 2020 

City 
2010 U.S. 

Census Data 

2020 U.S. 

Census Data 

City of Yuma, Yuma County 93,064 95,548 

Wellton, Yuma County 2,882 2,375 

Tacna, Yuma County 602 425 

Gila Bend, Maricopa County 1,922 1,892 

Ajo, Pima County 3,304 3,039 

 

The federal government owns approximately 80% of the land in Yuma County. Military and agricultural 

lands represent the two largest segments of unincorporated Yuma County, with approximately 40% used 

for military purposes. Of the remaining 60%, 47% is used for agriculture (Yuma County 2012).  

The community of Gila Bend lies just north of BMGR East. Its population is 1,892 and it is the site of a 

280-megawatt solar-generating station (Town of Gila Bend 2017). The Gila Bend planning area includes 

approximately 175,000 acres of undeveloped, relatively flat terrain. Existing land use in Gila Bend is 

concentrated in town; scattered land uses include large lot residential, energy generation, agriculture, and 

sand and gravel extraction. No master-planned communities are located within the unincorporated portion 

of the planning area (Town of Gila Bend 2017).  

Ajo, in Pima County, is a small community located just south of BMGR East. Ajo is a former copper-

mining hub that has recently experienced growth. The population increases dramatically during the winter 

months as people arrive from farther north to enjoy the warmer climate of Arizona; many have become 

permanent residents. 

Lands of the Tohono O’odham Nation encompass approximately 2.8 million acres southeast of BMGR. 

The Nation is organized into 11 districts, with Hickiwan District abutting BMGR’s most southeastern 

border. The total enrolled members of the Tohono O’odham Nation is 33,648 individuals with 13,055 living 

on Nation lands. Their land use includes ranching, livestock grazing, and seasonal livestock camps.  

In 2010, the 56 FW and Tohono O’odham Nation signed an MOU to create a framework for consultation 

on DoD activities at BMGR East. The MOU formalizes the consultation process but recognizes that the 

consultation process, in connection with the INRMP and ICRMP, is not included in its purview. In 2023, 

this MOU was renewed for an additional 5-year period. 

2.1.6 Local and Regional Natural Areas 

BMGR and adjacent government lands include a wide array of biologically diverse ecological gradients 

that characterize the interface between the Arizona Upland and Lower Colorado River Valley in the 

Sonoran Desert. Once considered a barren wasteland, the Sonoran Desert is now recognized as the most 

biologically diverse of the great North American deserts. The Sonoran Desert encompasses about 100,000 
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square miles in southwestern Arizona, southeastern California, and Baja California and western Sonora in 

Mexico (Arizona-Sonora Desert Museum 2017). It is the most tropical of the three North American warm 

deserts (Chihuahuan, Mojave, and Sonoran) and hosts the greatest number of plant communities (Arizona-

Sonora Desert Museum 2017). 

BMGR, Cabeza Prieta NWR, Organ Pipe Cactus NM, Sonoran Desert NM, and contiguous BLM-

administered lands occupy landscapes that are ecologically interdependent. Management actions to 

conserve ecosystem functions and biological diversity in any one of these areas benefit adjacent areas. 

Further, ecosystem linkages within BMGR East extend into contiguous, largely natural areas of Tohono 

O’odham Nation lands. 

Lands adjacent to BMGR that offer recreational opportunities include the Sonoran Desert NM, Cabeza 

Prieta NWR, and El Pinacate and Gran Desierto de Altar Biosphere Reserve, Mexico. The Sonoran Desert 

NM is located along the northeast corner of the Range near East Tactical Range (ETAC); the portion of the 

monument adjacent to the Range was formerly part of BMGR. Management of these lands, known as “Area 

A” was transferred to the BLM with the passage of the 2001 Sonoran Desert National Monument 

Proclamation. This area is managed by the BLM for semi-primitive recreational opportunities and some 

motorized access. The Cabeza Prieta NWR and Wilderness is located along portions of BMGR’s southern 

border (Figure 1-1). 

The areas where recreation is most likely to occur are predominantly undeveloped desert. Most non-

agricultural areas are also undeveloped desert, including the land in Mexico south of BMGR boundary and 

much of the land north of BMGR along Interstate 8, particularly between the communities of Gila Bend 

and Mohawk. 

2.2 Physical Environment 

2.2.1 Climate 

The Southwest region of the U.S. is characterized by a hot and arid variable climate that is strongly 

influenced by its geographic location and circulation patterns such as the El Niño-Southern Oscillation, the 

Pacific North American Pattern, and the Pacific Decadal Oscillation. Most of the annual precipitation 

typically occurs during mid-winter storms or late summer monsoons. Average annual rainfall in the higher 

elevations along the easternmost portion of BMGR may approach 9 inches and, in the western extremes of 

the Range near Yuma, is typically no more than 3 inches. Across the entire range, average rainfall is less 

than 5 inches per year. In the Sonoran Desert, however, rainfall patterns are irregular. As a result, some 

range locations may receive little or no rain during the same season or year in which other areas receive 

average or above-average precipitation. 

The Sonoran Desert is also subject to frequent and sometimes prolonged drought. As a result, some of 

BMGR’s interior valleys receive an average of only 0.5 inches of rainfall annually. Overall effects of the 

minimal rainfall are exacerbated by high temperatures and regional evaporation transpiration potentials. 

Summer daytime temperatures often exceed 110 °F with annual evaporation potentials that vary from more 

than 86 inches in the western part of the Range to about 72 inches in the eastern, greatly exceeding the 

available precipitation. When the stable weather patterns that promote aridity in BMGR region periodically 

break down, all or portions of the Range may receive two to three times the normal annual rainfall, 

sometimes in only one or a few storms. 

The Southwest, and the Western North American region in general, has become warmer and drier over the 

past century, with hot extremes increasing in frequency and intensity. Projections indicate this trend will 
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continue into the 21st century, along with an increasing risk of severe hydrological drought. Given the range 

of precipitation variability in this region, there is disagreement on past precipitation trends, although model 

projections suggest an increasing intensification of heavy precipitation with winter precipitation extremes 

becoming more frequent (Overpeck et al. 2013, Seneviratne et al. 2021). Significant changes in climate in 

this region will have broad impacts on ecosystems and consequences for biodiversity (Bagne and Finch 

2012). 

DoDI 4715.03, Natural Resources Conservation Program, states that “DoD Components shall, in a 

regionally consistent manner, and to the extent practicable and using the best science available, utilize 

existing tools to assess the potential impacts of climate change to natural resources on DoD installations.” 

AFMAN 32-7003, Environmental Conservation, states: 

Climate variability and extreme climate events may significantly affect native ecosystems 

and require the Air Force to adjust natural resources management strategies to support 

military mission requirements and address the needs of sensitive species. The installation 

INRMP must consider historical regional trends in climate, and projections of future 

climate change vulnerabilities and risk to natural infrastructure and sensitive species using 

authoritative region-specific climate science. The INRMP should list, or include by 

reference, installation-specific historical climate data and region-specific climate 

projections. INRMP goals and objectives for ecosystem management and biodiversity 

conservation must employ an adaptive ecosystem-based management approach that will 

enhance the resiliency of the ecosystem to adapt to changes in climate. 

In 2019, DoD released A Guide to Incorporating Climate Considerations into INRMPs (Stein et al. 2019). 

This guide was developed to help installation managers prepare for and reduce climate-related 

vulnerabilities and risks and offers a structured process for incorporating climate considerations into 

INRMPs. 

2.2.1.1 Regional Climate Monitoring Program 

In 2008, BMGR East began a climate monitoring program by installing eight manual download temperature 

and precipitation monitors. The network was expanded in 2011 with a network of 11 communication-grade 

weather stations (Campbell Scientific), manual-download data loggers, and manual-read precipitation 

storage gauges. In addition to real-time stations, BMGR East has maintained existing rain gauges and 

manual-download data loggers to increase the number of climate-monitoring points to 31. Since 2002, 

biologists monitoring the federally endangered Sonoran pronghorn have also recorded daily precipitation 

at eight rain gauges installed at observation points in North and South TAC. These instruments and 

observations provide a more spatially explicit understanding of weather and climate variables across the 

installation. The automated communicating stations transmit data in real time and collect measurements on 

the following climatic variables (Black 2019): 

 temperature 

 relative humidity 

 precipitation 

 wind speed 

 wind direction 

 solar radiation 

 soil moisture 
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Real-time weather data can be accessed by visiting the Western Regional Climate Center (WRCC) website 

at https://wrcc.dri.edu/bmgr/. This website provides access to real-time weather and archived climate data 

needed by the 56 RMO, Maricopa County Flood Control Department, National Oceanic and Atmospheric 

Administration, regional law enforcement agencies, and national scale climate monitoring programs, and 

are publicly available. Access to real-time and archived data informs time-sensitive resource management 

issues (Black 2019), including where and when to:  

 service emergency feed and water stations for endangered species; 

 apply control measures for invasive plants; and 

 check cultural resources and roads that may have been subject to extreme erosion events.  

The WRCC also emails weekly and monthly summary reports for all these stations. Cabeza Prieta NWR 

and Organ Pipe Cactus NM each have several stations providing real-time data via the WRCC website with 

plans to link more stations into the network. 

BMGR West is currently working to upgrade its five manual download weather stations with Remote 

Automatic Weather Stations (RAWS) through the BLM. Acquisition and deployment are anticipated to be 

completed by FY23. Once established, the RAWS network will provide a continuous dataset of hourly, 

locally sourced weather parameters for day-to-day land management decisions and may help to explain 

observed variances in species and resource trends. Further accumulation of data over time will provide 

additional opportunities for analyses of how weather patterns and, ultimately, climate change may be 

affecting the landscape and species interactions. 

In addition, several agencies have partnered with BMGR to gain insight into the spatial and temporal 

distribution of precipitation on a regional scale. The study area encompasses a large portion of southwest 

Arizona (Figure 2-1). The partnering agencies in this regional monitoring effort (Black 2019) include: 

 BMGR East (USAF) 

 BMGR West (USMC) 

 Cabeza Prieta NWR (USFWS) 

 Kofa NWR (USFWS) 

 Organ Pipe Cactus NM (NPS) 

 Sonoran Desert NM / Ajo Block (BLM) 

 Yuma Proving Ground (U.S. Army) 

 Flood Control District of Maricopa County 

Partner agency staff aggregate monthly precipitation data for each water year (1 October to 30 September, 

to preserve the winter precipitation period graphically) rather than calendar year (1 January to 31 

December). Monthly precipitation values are combined with data from neighboring agencies, including the 

National Oceanic and Atmospheric Administration’s Cooperative Observer Program stations throughout 

the region, the El Pinacate and Gran Desierto de Altar Biosphere Reserve, a UNESCO world heritage site, 

in Mexico, and the University of Arizona (UofA) Meteorological Network; data from two rain gauges at 

private homes in Ajo and Why are included as well (Black 2019). These aggregate datasets contain monthly 

precipitation totals for 160 stations across the region. For locations without rain gauges, data from gauges 

in the surrounding area are used to estimate precipitation amounts at those locations.  

Adding new stations, especially at mountain locations, would allow for more robust datasets and capture 

the spatial variability of desert precipitation better. 
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Figure 2-1. Barry M. Goldwater Range regional weather stations
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2.2.1.2 Climate Projections for BMGR East and West 

To explore how environmental conditions at the installation might shift due to climate change, Colorado 

State University’s Center for Environmental Management of Military Lands (CSU CEMML) generated 

site-specific climate projections for BMGR East and West under two future carbon emissions scenarios: 

Representative Concentration Pathway (RCP) 4.5 (moderate emissions scenario) and RCP 8.5 (high 

emissions scenario). These projections are used to assess potential impacts of future climate on installation 

natural resources.  

The climate assessment was based primarily on publicly available data and data provided by USAF and 

USMC. Climate projections were based on recent global climate model simulations developed for the 

Intergovernmental Panel on Climate Change (IPCC) Fifth Assessment Report (IPCC AR5), the IPCC 

Coupled Model Intercomparison Project Phase 5 (IPCC-CMIPP5), and the U.S. National Center for 

Atmospheric Research Community Climate System Model (NCAR CCSM; Hibbard et al. 2007; Moss et 

al. 2008, 2010; Gent and Danabasoglu 2011; Hurrell et al. 2013). 

Historical daily climate data from 1980 through 2009 were used to represent the 30-year historical reference 

point used by the IPCC to define a baseline for comparison to climate change scenarios. Future climate 

conditions for BMGR East and West under the two emissions scenarios were projected to produce a decadal 

time series of daily climate values for 2026 to 2035 and 2046 to 2055, represented hereafter as 2030 and 

2050, respectively (CEMML 2019). 

Climate Model Results 

Climate projections for BMGR East and West are presented in Table 2-6 and Table 2-7, respectively. Both 

minimum and maximum temperatures are expected to increase over time (for both the 2030 and 2050 time 

periods) under both emissions scenarios (RCP 4.5 and 8.5). The study also projects changes in precipitation 

patterns at both locations. The results vary widely depending on scenario, which is expected given the 

complexity of modeling precipitation processes for this large area. 

BMGR East 

For the decade centered around 2030, both emissions scenarios project a similar increase in annual average 

temperature (TAVE) of between 2.1 °F and 2.5 °F over the historical average (Table 2-6). The two scenarios 

predict greater warming by 2050, with RCP 4.5 warming by 3.2 °F and RCP 8.5 expressing a greater 

warming of 4.6 °F. 

Annual average precipitation (PRECIP) varies between scenarios and over time due to variability in ocean-

atmosphere dynamics associated with the NCAR CCSM model. For 2030, the RCP 4.5 scenario projects a 

large increase in PRECIP of 50%, while RCP 8.5 projects an increase of 35%. For 2050, RCP 4.5 projects 

a moderate increase in PRECIP (11%) while RCP 8.5 shows a greater increase of 24% (CEMML 2019). 

Although annual precipitation is projected to increase overall, precipitation amounts in April, May, and 

June will remain mostly unchanged (not shown here). Historically, these months receive the lowest amount 

of precipitation. The combination of projected increases in temperature and unchanged precipitation in 

these months could worsen/extend any existing drought conditions. Precipitation will likely increase during 

most other months, although the results vary by scenario (CEMML 2019). 
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Table 2-6. Summary of climate data, Barry M. Goldwater Range East 

Variable Historical 
RCP 4.5 RCP 8.5 

2030 2050 2030 2050 

PRECIP (inches) 6.2 9.3 6.9 8.4 7.7 

TMIN (°F) 57.5 60.0 60.4 60.2 62.0 

TMAX (°F) 87.3 89.0 90.9 89.6 92.0 

TAVE (°F) 72.4 74.5 75.6 74.9 77.0 

GDD 7,720 8,194 8,418 8,270 8,711 

HOTDAYS 131.8 137.9 149.9 143.6 154.5 

WETDAYS 0.0 0.0 0.0 0.0 0.0 

Notes: TAVE °F = annual average temperature; TMAX °F = annual average maximum temperature; TMIN °F = 

annual average minimum temperatures; PRECIP (inches) = annual average precipitation; GDD = average annual 

accumulated growing degree days with a base temperature of 50 °F; HOTDAYS (average # of days per year) = 

average number of hot days exceeding 90 °F; WETDAYS (average # of days per year) = annual number of days 

with precipitation exceeding 2 inches in a day. 

 

BMGR West 

For the decade centered around 2030, both scenarios project a similar increase in TAVE of between 2.1 °F 

and 2.3 °F above the historical average (Table 2-7). For 2050, RCP 4.5 is associated with a warming of 3.2 

°F, while RCP 8.5 is associated with a greater warming of 4.6 °F for this period. 

For 2030, the RCP 4.5 scenario projects a large increase in PRECIP of 61% while RCP 8.5 projects an 

increase of 58%. For 2050, both scenarios project a moderate increase in PRECIP of 24% (CEMML 2019). 

Although annual precipitation is projected to increase overall, most April, May, and June precipitation 

amounts will remain the same. Historically, these months receive the lowest precipitation. Projected 

increases in temperature combined with no increases in precipitation could cause or exacerbate drought 

conditions by increasing moisture losses to the atmosphere. Precipitation will likely increase during most 

other months, although results vary by scenario (CEMML 2019). 
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Table 2-7. Summary of climate data, Barry M. Goldwater Range West 

Variable Historical 
RCP 4.5 RCP 8.5 

2030 2050 2030 2050 

PRECIP (inches) 3.8 6.1 4.7 6.0 4.7 

TMIN (°F) 56.2 58.6 58.9 58.6 60.6 

TMAX (°F) 87.2 88.9 90.9 89.5 92.0 

TAVE (°F) 71.7 73.8 74.9 74.0 76.3 

GDD  7,533 7,984 8,220 8,038 8,527 

HOTDAYS 123.4 131.1 142.6 136.2 147.0 

WETDAYS 0.1 0.0 0.0 0.0 0.0 

Notes: TAVE °F = annual average temperature; TMAX °F = annual average maximum temperature; TMIN °F 

= annual average minimum temperatures; PRECIP (inches) = annual average precipitation; GDD = average 

annual accumulated growing degree days with a base temperature of 50 °F; HOTDAYS (average # of days per 

year) = average number of hot days exceeding 90 °F; WETDAYS (average # of days per year) = annual number 

of days with precipitation exceeding 2 inches in a day. 

 

2.2.2 Landforms 

BMGR is located in the Basin and Range physiographic province of Arizona, which is distinguished by 

broad alluvial valleys separated by steep, discontinuous mountain ranges that run southeast to northwest. 

Fifteen named mountain ranges represent two physiographic types: sierras and mesas. The Mohawk Range, 

west of the San Cristobal Valley, is made up of rugged sierras with characteristic jagged profiles. The 

Aguila Mountains, east of the San Cristobal Valley, are Sierra-type mountains, with one mesa. Elevations 

range from 185 feet above mean sea level (AMSL) at the southwest corner of BMGR West to 4,002 feet 

AMSL at the eastern edge of BMGR East atop the Sand Tank Mountains.  

The westernmost valley plains are within the Gran Desierto dune system, which extends to the west and 

south into Mexico. Smaller sand dune systems have also formed in several other range locations, with the 

most expansive being Mohawk Sand Dunes in the Range’s central portion. 

Volcanic landforms are found in some parts of the Range. The most notable is the Sentinel Plain Volcanic 

Field. A second volcanically formed landscape, the Crater Range, consists of eroded basalt-andesite lava 

flows with cliff-like escarpments and ridge-forming dikes. Isolated pillars mark the location of ancient 

volcanic conduits.  

2.2.3 Geology and Soils 

The mountain ranges are formed from igneous, metamorphic, and sedimentary rock types. The alluvial 

valleys are deep bedrock basins filled with silt, clay, sand, and gravel. These deposits can be more than 

10,000 feet thick. Along many of the mountain bases, sloping deposits of alluvial fill, known as bajadas, 

fan outward from the mountains onto the valley floors. 
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Some parts of the Range have extensive sheet-like formations of lava from past flows. These flows form 

irregular plains with rough basalt surfaces. The largest such lava flow in southern Arizona extends into the 

northern part of the Range, south of the community of Sentinel. BMGR region is in a tectonically stable 

area with few earthquakes and few active faults. 

BMGR East 

BMGR East has an aridic soil moisture regime and a hyperthermic soil temperature regime. As a result, the 

soils are primarily Aridisols with few occurrences of Entisols, and one small area classified as Andisols 

(Natural Resources Conservation Service [NRCS] 2012). The soils are typically shallow and rocky with 

thin A horizons and vary in texture. They are calcareous and well drained with limited water-holding 

capacity (NRCS 2012, as cited in Whitbeck 2013).  

In 2019, CEMML completed field investigations for Phase 1 of a multi-year erosion project. The initial 

assessments and analyses included incorporating soils and other natural and cultural resources data to 

identify areas of concern. These areas were prioritized for detailed investigation and targeted erosion 

modeling (CEMML 2020). Soil losses were estimated using the RUSLE model, which uses equations that 

incorporate estimates of soil loss and erodibility based on soil characteristics. Information for this analysis 

was extracted from publicly available NRCS soils data and further processed for use in the study model 

(NRCS 2013). Incorporation of the study’s recommendations will be key as the potential for severe erosion 

increases under a changing climate. 

Erosion monitoring at BMGR East includes using ground-based light detection and ranging (LiDAR), 

measuring and monitoring select eroded areas using a survey-grade total station, and placing wattles at 

severely eroded areas around Aux B, such as headcuts of gullies.  

BMGR West 

IAW the 2012 INRMP Five-Year Action Plan, the UofA developed and implemented a digital soil mapping 

technique specifically for characterizing the complex alluvial and aeolian deposit–dominated landscape of 

BMGR West (Rasmussen and Regmi 2015). This project resulted in a range-wide, digitally assessed, high 

spatial resolution soil-landscape classification map depicting soil landscape variability and distribution 

(Rasmussen and Regmi 2015). Additional soil sampling and multi-year survey work by the USDA-NRCS 

Tucson Soil Survey office will produce a ground-truthed range-wide soils map. This map, combined with 

the digital work previously completed, will aid in decision making, especially when assessing soil erosion 

potential and associated natural hazards. 

In June 2015, BMGR West began to monitor erosion across the Range using three field methods: (1) 

deployment of a three-dimensional camera, (2) LiDAR, and (3) manual erosion measurement with an 

electronic, survey-grade theodolite total station (Duan et al. 2017). Monitoring erosion will help BMGR 

West resource managers prioritize erosion-prone areas and identify dominant erosional processes (Duan et 

al. 2017). The results will influence restoration strategies for selected sub-basins across the Range (Duan 

et al. 2017).  

2.2.4 Hydrology 

Principal rivers in the region include the Gila and Colorado Rivers. The Gila River runs east to west just 

north of BMGR boundary. Surface water on BMGR lands, however, is very limited. No perennial or 

intermittent streams are present, and ephemeral stream flow occurs only after sizeable rainfall events. 

Surface water drainage generally flows outward from the mountain ranges and northward into numerous 



INTEGRATED NATURAL RESOURCES MANAGEMENT PLAN 

 

Barry M. Goldwater Range   Page 44 of 246 

Integrated Natural Resources Management Plan 

2023–2027 

feeder washes, which connect to larger washes that flow to the Gila River. The Gila in turn flows west into 

the Colorado River and eventually empties into the Colorado River Delta in north Mexico. 

Some rainwater collects in natural rock catchments (also known as tinajas or tanks), human-modified 

natural catchments, or artificially constructed wildlife water storage structures (e.g., guzzlers) where the 

water may persist for weeks or months without recharge until it eventually evaporates or is consumed by 

wildlife or people. The scarcity of natural surface water is the primary limiting factor for both natural and 

cultural resources on the Range. 

Natural flooding events are highly variable in frequency and intensity and can have a large effect on 

community composition, structure, and function. Some storms cause flash flooding in the smaller mountain 

drainages and short-term flooding in the larger valley washes and floodplains. Significant rainfall events 

over the past few years have caused considerable erosion, sometimes temporarily making roads impassable 

and impacting natural and cultural resources.  

BMGR East 

BMGR East lies primarily within three of the seven hydrological basins of the Sonoran Desert: the Lower 

Gila River, Tenmile Wash, and San Cristobal Wash (Heilen et al. 2013). The hydrographic subdivisions 

are dissected by a network of ephemeral washes that generally flow from southeast to northwest toward the 

Gila River. Washes tend to migrate across valley floors where drainage follows a braided pattern.  

The largest of the subdivisions is the Tenmile Wash system, which contains more than 459,998 acres within 

BMGR East. Tenmile Wash originates in the Batamote Mountains south of Area B and receives flow from 

Childs Mountain and the Little Ajo Mountains. It flows through the southern portion of Area B, the northern 

portion of Manned Range 1 and North Tactical Range (NTAC), and the extreme western portion of Range 

4, before reaching the Gila River. Relict stream channels of Tenmile Wash have been documented 1.24 

miles south of its present location. The Tenmile Wash subdivision drains over 19.3 square miles and 

contains Midway Wash. Midway has channels that originate in the Sauceda Mountains on the east side of 

Area B and the Batamote Mountains south of Area B. It flows through parts of Area B, Range 2, and Range 

4, terminating on Range 4. At least one channel of Midway Wash flows into the Lago Seco (Dry Lake) 

playa on Range 4.  

The San Cristobal/Growler subdivision covers nearly 300,000 acres and contains Growler Valley and San 

Cristobal Valley. The San Cristobal/Growler Wash system has a very low gradient along much of its course 

and has created a broad, interlacing network of many small, branching channels. The San Cristobal wash 

originates in the Cipriano Hills in the southern end of the Puerto Blanco Mountains in the Organ Pipe Cactus 

NM and flows northwest through the San Cristobal Valley in the north-central portion of BMGR. Growler 

Wash, a tributary of San Cristobal Wash, originates in Organ Pipe Cactus NM as Alamo Wash. Alamo 

Wash drains the Ajo, Growler, and Bates Mountains and becomes Growler Wash once it has passed through 

Growler Canyon. It then flows north-northwest through the Growler Valley, where it turns west in the lower 

portion of South Tactical Range (STAC). It finally joins San Cristobal Wash in the San Cristobal Valley 

and flows north to the Gila River. Daniels Arroyo, which drains Childs Mountain, the Little Ajo Mountains, 

and the Growler Mountains located on STAC, is the major tributary of Growler Wash.  

The Lower Gila River Subdivision contains Quilotosa and Sauceda Washes, which originate in the Sand 

Tank Mountains and Sauceda Mountains, respectively, and flow to the Gila River. 

Four other natural water sources on BMGR East are tinajas, charcos, playas, and springs (Bryan 1925). 

Tinajas are natural rock-cut tanks generally found on the floor of valley drainages. They provide the most 
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reliable source of water in the region. Some hold water year-round while others are intermittent or 

ephemeral, lasting from a few weeks to a few months. Broyles (1996) identified 128 tinajas in the Western 

Papagueria (the area of southeast Arizona from the Gila River to the Mexican Border), which could provide 

up to 792,515 gallons (3,000,000 liters) of water when full. New tinajas are identified annually and are 

mapped, photographed, and recorded in BMGR East GIS. The association of rock images (petroglyphs and 

pictographs) with water is evident at Chris Glyphs, White Tank, Black Tank, and Eagle Tanks tinajas. The 

rock images at these locations are archaeological sites.  

Charcos are small natural or artificial water holes found in relatively impermeable soils in adobe (clay) 

flats and along streambeds of washes with relatively flat areas of sandy clay (Bryan 1925). Charcos, named 

after the Spanish word for “pool of standing or stagnant water,” are found as either single pools or as a 

series of pools. 

Playas are shallow lakebeds resulting from internal drainage patterns within closed geological basins. Many 

playas are fed only by rainwater, which moves into the depression as surface water via wash channels. 

Others are fed by shallow groundwater typically recharged by precipitation events.  

Two types of springs are found in the region: fracture springs, which depend on rainwater percolated into 

and stored in fractures of certain rock types, and fissure springs, which derive their water from flow moving 

along fault lines (Bryan 1925).  

Groundwater is found primarily in tertiary volcanic rocks and alluvial deposits. Recharge occurs via 

infiltration of rainfall runoff and underflow from adjacent alluvial basins. Groundwater quality is poor and 

typically includes high concentrations of total dissolved solids and fluoride (56 FW 2010). Depth to 

groundwater is shallow, varying from 10 to 60 feet in wells dug in crystalline rock and 19 to 88 feet in wells 

dug in alluvium (Bryan 1925). 

Wells provide an additional source of water on BMGR East. In the late 1880s, ranchers dug wells for 

livestock. By the early 2000s, wells were dug to water forage plots for Sonoran pronghorn. Wells registered 

to the USAF are located at Gila Bend AFAF, NTAC, and at Range Munitions Consolidation Point 1 (USAF 

2010). Production wells at Gila Bend AFAF and Range Munitions Consolidation Point 1 supply water for 

construction, dust control, potable water for selected facilities, and for maintenance activities (USAF 2010). 

BMGR West 

BMGR West consists of three major watersheds: Fortuna, Coyote, and Mohawk washes, which drain to the 

north into the Gila River (Duan et al. 2017). 

2.2.4.1 Stream Channel Modeling for BMGR East 

CSU CEMML conducted stream channel overflow modeling (or flood modeling) for BMGR East along the 

San Cristobal/Growler Wash System in the San Cristobal Valley and Tenmile Wash to examine the extent 

of flooding associated with projections of changes in climate. The team also conducted flood modeling for 

the Gila Bend AFAF. 

Flood modeling did not consider flooding of independent surface bodies, stormwater systems, or surface 

ponding. Models instead used local watershed characteristics and the design storms generated from 

precipitation analyses. The projected design storms do not represent extreme weather events (e.g., 

hurricanes, extraordinary storm fronts). Four variable inputs influence inundation projections: (1) variation 

in total precipitation between design storms, (2) variation in the daily distribution of precipitation over the 
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3-day period, (3) land cover change over the watershed area used in hydrologic modeling, and (4) land 

cover change in the area within the installation used in hydraulic modeling. 

The projected inundation associated with each climate scenario and the relative change from baseline 

conditions at BMGR East and Gila Bend AFAF are summarized in Table 2-8 and Table 2-9, respectively. 

The spatial extent of projected flooding is depicted in the Hydrology Appendix of the CEMML climate 

change report (CEMML 2019). Projected changes in stream channel overflow can be used to assess 

potential vulnerabilities to species, habitats, the mission, and built and natural infrastructure from changes 

in flooding extent. 

The CEMML climate change team did not conduct stream channel flow and inundation modeling for 

BMGR West because available data were not sufficient to conduct a reasonable analysis. 

Table 2-8. Projected inundation along San Cristobal/Growler Wash and Tenmile Wash, Barry M. 

Goldwater Range East 

 
Baseline RCP 4.5 RCP 8.5 

2000 2030 2050 2030 2050 

Projected inundation 

(acres) 
49,920 93,624 43,020 71,670 85,172 

Change in inundation area from baseline 

(acres) 
43,704 −6,900 2,1750 35,253 

Percent change from baseline (%) 87.5% −13.8% 43.6% 70.6% 

 

Table 2-9. Projected inundation at Gila Bend Air Force Auxiliary Force (AFAF), Barry M. Goldwater 

Range East 

 
Baseline RCP 4.5 RCP 8.5 

2000 2030 2050 2030 2050 

Projected inundation 

(acres) 
439.8 31.3 301.3 447.4 397.7 

Change in inundation area from baseline 

(acres) 
−408.5 −138.5 7.6 −42.1 

Percent change from baseline, (%) −93% −32% 2% −10% 

 

2.3 Ecosystems and the Biotic Environment 

2.3.1 Ecosystem Classification 

Ecoregions delineate areas of general similarity in ecosystem type and describe the variety, quality, and 

quantity of environmental resources. They are critical for structuring and implementing ecosystem 

management strategies across various agencies and organizations. Ecoregions are identified through the 

spatial patterns and composition of biotic and abiotic phenomena, including geology, physiography, 
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vegetation, climate, soils, land use, wildlife, and hydrology. A Roman numeral hierarchical scheme has 

been adopted for classifying different levels of ecological regions, with Level I being the coarsest and Level 

IV the most detailed. This hierarchical system provides a spatial framework for the research, assessment, 

management, and monitoring of ecosystem components.  

Most of BMGR is located within the Dry Domain (Level I), Tropical/Subtropical Desert Division (Level 

II), American Semi-Desert and Desert Province (Level III) (Bailey 2014). Ecosystems in this division are 

typically arid and have high air and soil temperatures with extreme variation between day and night 

temperatures (Bailey 2014). 

The Range has maintained its ecological integrity over the past 80 years, largely because its mission 

predominantly uses the airspace above the Range. Furthermore, the restrictions placed on land use exclude 

grazing and mineral extraction, and limit both development and public access to some degree (Rosenberg 

2015). 

2.3.2 Vegetation 

2.3.2.1 Historical Vegetation Cover 

Agriculture began in the Sonoran Desert around 2000 BCE with the arrival of corn from Mexico. By 1500 

BCE, Early Agriculturalists constructed irrigation ditches or short canals along the floodplain of the Santa 

Cruz River in Tucson. Around 450 CE, people in the Phoenix Basin began to construct massive irrigation 

systems that included hundreds of miles of prehistoric irrigation canals. Other agricultural strategies 

included “Ak Chin” agriculture, where fields are cultivated near the mouth of an arroyo and floodwaters 

from the wash are diverted onto the fields. When Europeans arrived, they introduced Eurasian plants, 

animals, and microbes that transformed the landscape in “an ecological revolution” (NPS 2016). Mining 

and livestock grazing were the two largest land uses, which by the mid-19th century had caused substantial 

degradation in the central and southern Sonoran Desert, with numerous accounts of overgrazing and 

subsequent abandonment (NPS 2016). In 1937, a coarse-scale vegetation map was developed for Arizona 

in which the authors classified the mountains as “Palo Verde-Cacti, and Burr Sage” and the valleys as 

“Creosote Bush + Salt Brush” (Nichol 1937).  

2.3.2.2 Current Vegetation Cover 

Nearly 290 species of Sonoran Desert plants characteristic of the Arizona Upland and of the Lower 

Colorado River Valley have been documented on BMGR. The bajadas of all of the mountain ranges 

(Growler, Crater Range, Aguila) are characterized by the Arizona Uplands subdivision of the Sonoran 

Desert. The most extensive area of Arizona Uplands is found in the Sauceda, Sand Tank, Mohawk, and 

Copper Mountains. The Lower Colorado River Valley subdivision occurs in the valleys between the 

mountain ranges. The distribution of plant communities in both of these areas is influenced by the diverse 

landscape of the Range, in which the series of widely spaced rugged mountain ranges, broad valley plains, 

sand dune systems, surface water drainages, and playas are the most important features. 

As a part of the 2007 INRMP planning process, The Nature Conservancy reviewed the ecological structure, 

composition, and processes of the current vegetation cover and identified 13 natural communities. Nine of 

these 13 natural communities and their estimated sizes, based on the best available GIS information, are as 

follows: 

 Valley Bottom Floodplain Complex—29,000 acres  

 Dune Complex and Dune Endemics—30,000 acres  
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 Creosote Bush (Larrea tridentata)-Bursage (Ambrosia spp.) Desert Scrub—1,360,000 acres  

 Creosote Bush-Big Galleta (Hilaria rigida) Scrub—24,000 acres  

 Paloverde (Parkinsonia spp.)-Mixed Cacti-Mixed Scrub on Bajadas —191,000 acres  

 Paloverde-Mixed Cacti-Mixed Scrub on Rocky Slopes—63,000 acres  

 Sand Tank Mountains Uplands—10,000 acres  

 Elephant Tree (Bursera microphylla)-Limberbush (Jatropha cinerea) on Xeric Rocky Slopes—

91,000 acres  

 Desert Playa—170 acres  

Areas occupied by the Salt Desert Scrub community and by the Desert Tinajas/Springs community are 

small and were not estimated as part of the 2007 assessment. Two xeroriparian communities are associated 

with washes. The extent of these communities is best described in linear units: 

 Valley Xeroriparian Scrub—2,325 linear miles  

 Mountain Xeroriparian Scrub—400 linear miles  

 
Southwest Arizona Seamless Mapping Effort 

In 1981, the NPS developed a vegetation map for the Organ Pipe Cactus NM following the protocol 

developed by P.L. Warren and others from the UofA (Malusa and Sundt 2015). Since this time, an effort 

has been underway to map all connecting federal land management entities, following the same 

standardized protocol, through the support of the Desert Southwest Cooperative Ecosystem Studies Unit 

and UofA. Completed mapping units include BMGR West, Organ Pipe Cactus NM, Cabeza Prieta NWR 

and BLM lands in the Ajo Block, and BMGR East (Malusa 2003; McLaughlin et al. 2007; Osmer et al. 

2009; Malusa 2010; Shepherd 2011; Whitbeck 2013; Malusa and Sundt 2015; Weston and Fehmi 2016, 

Malusa 2022). The last unmapped 100,000 acres of BMGR East were completed in 2022 (Malusa 2022), 

allowing development of one cohesive map for all mapped federal lands within southwestern Arizona using 

a common methodology and common mapping units. This seamless map will provide a baseline for 

ecosystem management decisions and help land and resource managers better understand how wildlife 

species use the landscape and associated vegetation. The recent additions of the Sentinel Plain and Ajo 

airport areas have not been mapped, but a project to map those areas is anticipated with a request for funds 

for this effort in FY25. 

The maps classify vegetation communities following the U.S. National Vegetation Classification System 

(USNVC). The hierarchical framework of the USNVC documents community alliances and associations. 

Alliance is the broadest level of classification used for vegetation mapping and is defined by a characteristic 

range of species composition, habitat conditions, physiognomy, and diagnostic species, typically where at 

least one is found in the uppermost or dominant stratum of the vegetation layer (USNVC 2017). Alliances 

reflect regional climate, hydrologic, substrate, and disturbance regimes and trends (USNVC 2017). 

Communities are typically mapped at a finer-scale association level that is based on the characteristic range 

of species composition, diagnostic species occurrence, habitat conditions, physiognomy, and local climatic, 

hydrologic, and disturbance regimes and trends (USNVC 2017). Occasionally, vegetation communities are 

mapped down to the subassociation level, in which an association typically occurs with a particular 

landform, such as with White Bursage-Big Galleta Grass on Dunes (Malusa and Sundt 2015). 



Barry M. Goldwater Range  Page 49 of 246 

Integrated Natural Resources Management Plan 

2023–2027 

INTEGRATED NATURAL RESOURCES MANAGEMENT PLAN 

BMGR East 

The UofA conducted detailed mapping in five phases. The first phase began in 2003 with the mapping of 

the NTAC and STAC (McLaughlin et al. 2007). Next the ETAC Range and Area B were mapped, then 

the western San Cristobal Valley, and then the eastern San Cristobal Valley, Aguila Mountains, and 

Sentinel Plain (Osmer et al. 2009; Shepherd 2011; Whitbeck 2013; Weston and Fehmi 2016). To 

complete the remaining portions of the comprehensive vegetation-association mapping effort, the 

remaining areas were mapped over the course of FY 2018 and FY 2019, and the effort was finalized in 

2022 (Figure 2-2). BMGR East anticipates continuing the vegetation mapping efforts in the two new land 

areas of Sentinel and Ajo to be used in informing management efforts. 

Table 2-10. Vegetation associations mapped at Barry M. Goldwater Range East 

Vegetation Association Total Acres 

Creosote – Bursage 217,757 

Creosote – Bursage – Paloverde / Ironwood 170,183 

Creosote monotype 128,692 

Brittlebush – Creosote – Yellow Paloverde 115,539 

Creosote – Triangle Leaf Bursage 102,230 

Creosote Floodplain 70,023 

Creosote – White Bursage 64,063 

Bursage / Paloverde – Ironwood – Creosote 47,105 

Creosote – White Bursage – Big Galleta Grass 28,777 

Bursage / Paloverde / Creosote – Teddy Bear Cholla 18,439 

Wolfberry Watercourse 17,324 

Disturbed 17,010 

Saltbush – Creosote 13,731 

Creosote – Brittlebrush 10,457 

Bursage – Elephant Tree 9,830 

Creosote – Mesquite 8,251 

Creosote – Teddy Bear Cholla 7,082 

Bursage – Jojoba 4,915 

Barren 2,016 

Mormon Tea – Wolfberry 1,811 

Bursage – Big Galleta Grass 1,114 

White Bursage – Creosote 934 

Mesquite – Wolfberry 830 

Wolfberry – Lavender 741 

White Bursage – Creosote / Palverde / Ironwood 269 

Brittlebush – Paloverde 128 

Note: Recreated from Malusa (2022). 
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Figure 2-2. Barry M. Goldwater Range East vegetation community map
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BMGR West 

Vegetation mapping efforts began in 2009 and were completed in 2014 (Malusa 2010, 2012; Malusa and 

Sundt 2015; Figure 2-3). Most of BMGR West is in the Mojave-Sonoran Semi-Desert Scrub Macrogroup, 

which covers most of the Mojave and Sonoran deserts in the southwestern U.S. This macrogroup contains 

six alliances: Creosote, Bursage, Saltbush, Brittlebush, Watercourse, and Blue Paloverde. Within these 

alliances are 23 associations, such as Creosote-Teddy Bear Cholla. Finally, within these associations are 40 

subassociations, the most detailed mapping unit.  

The remainder of BMGR West falls under the Great Basin & Intermountain Dry Shrubland & Grassland 

Macrogroup. This vegetation is characterized by shrubs like Mormon tea (Ephedra viridis) and is restricted 

to the north slopes of the higher mountains. On BMGR West, this macrogroup comprises one alliance, two 

associations, and two subassociations (Malusa and Sundt 2015). Figure 2-3 depicts BMGR West vegetation 

communities mapped at the association level. The 2015 report, Vegetation Mapping of the Barry M. 

Goldwater Range West, Marine Corps Air Station-Yuma, Arizona (Malusa and Sundt 2015), provides a 

detailed description of the mapped vegetation subassociations. Table 2-11 lists and quantifies the broadly 

categorized vegetation associations (Malusa and Sundt 2015).  

 

Table 2-11. Barry M. Goldwater Range West vegetation associations 

Vegetation Association1 Total Acres 

Creosote – White Bursage 275,715 

Creosote – Bursage / Paloverde – Ironwood 97,543 

Creosote Monotype 96,401 

White Bursage – Elephant Tree 49,096 

White Bursage – Big Galleta Brass 28,040 

White Bursage – Creosote 26,403 

Wolfberry 15,082 

Creosote – Triangle Leaf Bursage 14,252 

Creosote – White Bursage – Big Galleta Grass 13,639 

Creosote – Fagonia – White Bursage 11,984 

Creosote – White Bursage – Triangle Leaf Bursage 10,629 

Brittlebush – Creosote – White Bursage / Yellow Paloverde 10,073 

Creosote – Teddy Bear Cholla 9,867 

Creosote Floodplain 6,256 

White Bursage – Creosote / Paloverde / Ironwood 5,687 

Disturbed 4,155 

Brittlebush – Creosote 4,075 

White Bursage – Creosote – Teddy Bear Cholla 3,949 

Mormon Tea – Agave (Agave spp.) / White Bursage 2,864 
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Table 2-11. Barry M. Goldwater Range West vegetation associations 

Vegetation Association1 Total Acres 

Brittlebush – Ironwood – Blue Paloverde 2,600 

Arrowleaf (Pleurocoronis pluriseta) / Sumac (Rhus spp.) / Beargrass (Nolina 

microcarpa) / Mormon Tea 
1,937 

Brittlebush – White Bursage – Creosote 1,934 

Barren 911 

Lavender (Hyptis emoryi) – Holly Leaf Bursage (A. ilicifolia) 444 

Blue Paloverde / Holly Leaf Bursage 263 

Desert Holly (A. hymenelytra) – White Bursage 147 

Mesquite – Paloverde Bosque 19 

1 Forward slashes ( / ) separate different strata; the en-dashes ( – ) separate species within a stratum.  
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Figure 2-3. Barry M. Goldwater Range West vegetation community map
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2.3.2.3 Future Vegetation Cover 

Desert habitats are sensitive to changes in the climate that exacerbate existing hot and dry conditions, which 

are especially extreme from April to June. Many species are vulnerable to these changes because they 

already exist close to their physiological limits. Thus, even small changes in temperature and precipitation 

can have a significant impact on plant species composition in this region. Interacting disturbances (e.g., 

changes in flooding and wildfire, CBP road dragging, CBP incursions on non-INRMP approved roads) 

could further alter plant survival. Deserts are particularly vulnerable to invasive grasses, which can provide 

fuels for wildfires that may prevent re-establishment of native vegetation and facilitate further invasion 

(known as the grass–fire cycle). Ultimately, this combination of shifting conditions and invasive grasses 

could lead to conversion from a desert shrubland to nonnative grassland system (Hilberg et al. 2017).  

Future climate conditions are likely to expose BMGR vegetation to increased average air temperatures, 

changes in precipitation (Section 2.2.1.2), decreased soil moisture during dry periods, more extreme high 

temperature events, and increased wildfire frequency and intensity (Section 7.9) over the coming century. 

Although predictions of monsoon activity in North America are highly uncertain (Bukovsky et al. 2013), 

more frequent and/or intense tropical storms could alter desert stream geomorphology and riparian 

vegetation communities, particularly in dry washes or floodplains (Section 2.2.4.1). Some habitat features 

(e.g., mesquite bosques) will likely benefit from the overall annual increases in precipitation due to seasonal 

rainfall, but the variable rainfall and increased potential for drought and erosion may outweigh the benefits 

(CEMML 2019).  

Desert vegetation is expected to shift westward and upward in elevation over the coming century (Barrows 

2011; Barrows and Murphy-Mariscal 2012) and, in some areas, may replace upslope vegetation that is less 

suited to the increasingly hot and seasonally dry conditions. This could result in a decrease of the higher-

elevation vegetation types at BMGR (Friggens et al. 2013; Lenihan et al. 2008). 

To track and understand trends in upland vegetation, since 2019 BMGR East has conducted vegetation 

monitoring at 30 plots across the Range. Botanists visit five of the plots in a rotating panel design such that 

each plot is visited once every 5 years. The methodology for this effort follows the terrestrial vegetation 

and soils monitoring protocol and standard operating procedures established by the Sonoran and 

Chihuahuan Desert Network (Hubbard et al. 2012). The study evaluates vegetation and soil characteristics, 

including vegetation composition, soil bulk density, soil crust frequency, and soil stability. This project 

should be expanded to include additional vegetation types such as xero-riparian associations (which may 

require a different protocol than that used for uplands). To tie vegetation information to microclimate 

characteristics and begin to understand trends in the effects of climate change on vegetation, new plots 

should be paired with weather stations and analyzed in concert with weather data such as temperature and 

precipitation. Establishing these monitoring studies early on will provide valuable baseline information 

about changes in vegetation.  

2.3.2.4 Turf and Landscaped Areas 

This section of the INRMP applies to installations that are developed. BMGR is an undeveloped desert and 

none of the lands are landscaped or have turf. Gila Bend AFAF, on BMGR East, has several small turf areas 

and several rows of planted trees. Gila Bend AFAF is operated and maintained by a USAF contractor and 

all turf and landscape areas are maintained by the contractor or sub-contractor as part of the service contract 

agreement. The total area of Gila Bend AFAF is 2,011 acres with less than 7 acres containing turf or 

landscaped areas. 
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2.3.3 Fish and Wildlife 

Wildlife found at BMGR is typical of the Sonoran Desert ecosystem. Inventories show that more than 200 

bird species, more than 60 mammal species, 50 reptile species, and 10 amphibian species occur or could 

potentially occur within BMGR and the adjacent Cabeza Prieta NWR. Due to the lack of permanent water 

sources, amphibians are limited and there are no fish. The diversity and population sizes of wildlife species 

and the amount of habitat have remained relatively stable and typical for this portion of the Sonoran Desert 

because land withdrawn for military use excludes or limits other land uses such as livestock grazing, 

farming, mining, and off-road vehicle recreation. Due to BMGR’s large size, connection with two national 

monuments and one national wildlife refuge, significant distance from metropolitan areas, and minimal 

anthropogenic impacts, the Range is one of the last remaining large swaths of pristine Sonoran Desert. 

 

Figure 2-4. Arizona Game and Fish Department conducts surveys for many species at Barry M. 

Goldwater Range, including flat-tailed horned lizard (left), Le Conte's thrasher (middle), and bighorn 

sheep (right). 

Threats to wildlife populations and habitat include an increase in the number of trespass livestock, defined 

as feral individuals of a domestic species such as cattle, horses, and burros that are outside of Wild Horse 

and Burro Habitat Management Areas (see Section 7.11). Trespass livestock compete with native wildlife 

for water, space, and forage, and damage fragile desert habitat by trampling, grazing, and introducing 

invasive species and pathogens. Increased vulnerability to wildfires (see Section 7.9) created by the 

expansion of invasive species and persistent, reoccurring droughts, may be related to climate change.  

Threats to habitat and wildlife from illegal cross-border traffic continue, as the secondary border wall has 

not been completed. Activity by UDAs on the Range such as usage of wildlife water developments, 

disturbance of wildlife, and littering, are negatively impacting habitats and wildlife on the Range. CBP’s 

interdiction efforts to minimize illegal border activity, such as creating roads and dragging roads, are also 

negatively affecting wildlife and habitat. Dragging roads is the mechanical smoothing of high-traffic areas 

to monitor for recent foot traffic. Done frequently, it can remove soil from an area resulting in negative 

impacts including increased susceptibility to erosion, introduction of nonnative species, disturbance to 

wildlife, and altered local hydrology.  

2.3.3.1 Climate Impacts on Fish and Wildlife 

Wildlife populations on BMGR are impacted by several climate change–related factors. Climate change 

will likely favor newly arriving and introduced species, particularly generalist species whose ranges are 

expanding. These species may outcompete native species already experiencing reduced fitness due to other 

environmental changes (Hellmann et al. 2008) such as hotter temperatures, longer periods of drought, 

increased winter precipitation, and more frequent flooding. While the trend toward greater invasive species 

presence is global, it is expected to be far more pronounced in the Southwest, where many animals are 
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already at their physiological limit in the desert climate (Archer et al. 2008). See Section 7.11 for invasive 

species information. 

Water scarcity is already an issue for wildlife populations at the Range, and this scarcity is likely to persist. 

Although models project increased precipitation and the distribution of rainfall throughout the year and 

year-to-year variation may be complex, much of that will fall in the winter during brief and increasingly 

intense storms (CEMML 2019). Increases in winter storms have the potential to fill manmade wildlife 

catchment systems and natural tinajas. The increased storage may help water resources last into the spring 

and early summer dry period, particularly if protected from evaporation.  

Greater frequency and intensity of wildfires resulting from a combination of temperature extremes and 

drought conditions, combined with changes in vegetation type and distribution (such as increasing 

nonnative grassland), will likely lead to habitat degradation, increased erosion, and higher runoff rates (see 

Section 7.9.1). Although desert wildlife communities are highly adapted to hot, arid conditions, some 

species may not be able to cope with increases in temperature and evapotranspiration, and with potential 

resultant reductions in water supplies (Archer et al. 2008). Generalist species will likely be better able to 

acclimate to rising temperatures through behavioral adaptations. For example, the Gila monster (Heloderma 

suspectum) becomes nocturnal on hot days but remains diurnal on cooler days (Stahlschmidt et al. 2011). 

Increasing temperatures could impair water quality in water systems without outflows to an external body 

of water such as a river or ocean, and lose water through evaporation or seepage into the ground such as 

tinajas. As water temperatures rise, dissolved oxygen content will decline, decreasing habitat quality, 

particularly for larval amphibians. Increasing water temperature will also raise the chances of algal blooms, 

further depleting dissolved oxygen content and habitat quality (Paerl et al. 2011). 

A study conducted southeast of BMGR indicated that the density of woody shrubs has increased three-fold 

from the 1970s to the late 1990s in parts of the Sonoran Desert due to higher winter precipitation (Brown 

et al. 1997). This trend is likely to continue based on the projected increasing precipitation totals from 

climate models, assuming that the precipitation regime does not instead favor annual grasses to the extent 

that fire is introduced as a regular disturbance, resulting in a grassland ecosystem instead. Changing 

vegetation communities will likely have a negative impact on species that depend on specific native plants 

for their survival (Dukes and Mooney 1999). Other wildlife species may change in a less predictable 

manner. For example, the common chuckwalla (Sauromalus ater)—which is currently abundant in the 

region—is predicted to lose 92% of its habitat in the Sonoran Desert of California (Barrows 2011). 

Kangaroo rat (Dipodomys deserti) and silky pocket mouse (Perognathus flavus) populations have already 

declined significantly because of changing vegetation induced by climate change. On the other hand, rare 

species such as the desert pocket mouse (Chaetodipus penicilatus) and Bailey’s pocket mouse (Chaetodipus 

baileyii) have responded positively to changing vegetation (Brown et al. 1997). As such, managers should 

take an ecosystem-based approach to prepare for a broad range of changes in wildlife populations due to 

the changing conditions. 

2.3.4 Threatened and Endangered Species and Species of Concern 

2.3.4.1 Relevant Legislation 

Several pieces of legislation regulate the listing criteria for special status species and dictate the 

responsibilities of federal landholders. The acts described below are the primary drivers for actions relating 

to threatened and endangered (T&E) species and Arizona Species of Greatest Conservation Need (SGCN) 

in this INRMP. 
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The most prominent piece of legislation affecting installation natural resources is the Endangered Species 

Act (ESA), enacted in 1973. This act requires that all federal agencies implement protection programs for 

designated species or critical habitat and use their authorities to further the purposes of the Act. Federal 

agencies, in consultation with the USFWS, must ensure that actions they authorize, fund, or carry out are 

not likely to jeopardize the continued existence of any listed species or result in the destruction or adverse 

modification of designated critical habitat of such species. However, note that most DoD properties can be 

exempted from critical habitat designation if the INRMP benefits the species for which critical habitat is 

proposed. Further, the act prohibits any action that causes a “taking” of any listed species of endangered 

fish or wildlife; however, incidental take can be exempted through Section 7 of the ESA. To comply with 

the ESA, the USAF and USMC are required under their respective regulations, AFMAN 32-7003 and MCO 

5090.2, to inventory their lands for federally listed T&E species and, if present, provide an overall 

ecosystem management approach for the protection and management of the species. Although not required, 

when practical, a similar approach should be used for listed federal candidate species and state-listed 

species. 

The Bald and Golden Eagle Protection Act (BGEPA) prohibits any person or agency, without a permit 

issued by the Secretary of the Interior, from “taking” bald or golden eagles, including their parts, nests, or 

eggs. Further, the act defines “take” actions as “pursue, shoot, shoot at, poison, wound, kill, capture, trap, 

collect, molest or disturb.” If these species are present on the installation, potential impacts of construction 

projects, training events, or other actions should be assessed. Consultation with the USFWS may be 

necessary to reduce or eliminate impacts on the species.  

The Migratory Bird Treaty Act (MBTA) is intended to ensure the sustainability of all protected migratory 

species by prohibiting their take without prior authorization by the DOI (16 U.S.C. 703-712). The MBTA 

is a federal statute that implements four treaties with the U.S. and Canada, Mexico, Japan, and Russia on 

the conservation and protection of migratory birds. More than 800 species of birds are protected by the 

MBTA (50 CFR 10.13). The MBTA prohibits the taking, killing, or possessing of migratory birds unless 

allowed by regulation or permit. In 2003, the National Defense Authorization Act directed the Secretary of 

the Interior to exempt the Armed Forces from incidental take during military readiness activities authorized 

by the Secretary of Defense. Effective 30 March 2007, the USFWS issued a Final Rule authorizing such 

take, provided it does not have a significant adverse effect on a species’ population (USFWS 2007b). 

Further, Executive Order (EO) No. 13186, Responsibilities of Federal Agencies to Protect Migratory Birds, 

provides guidelines for federal agencies to protect migratory birds. This EO requires federal agencies that 

are taking actions that have, or are likely to have, a measurable negative effect on migratory bird populations 

to develop and implement an MOU with the USFWS. Accordingly, the DoD and USFWS signed an MOU 

in 2006 to promote the conservation of migratory birds (DoD and USFWS 2006). This MOU, which was 

updated and re-signed in 2014 (DoD and USFWS 2014), describes specific actions that should be taken by 

the DoD to advance migratory bird conservation; avoid or minimize the take of migratory birds; and ensure 

that DoD operations, other than military readiness activities, are consistent with the MBTA.  

The Arizona Wildlife Conservation Strategy (AWCS) is the state’s primary wildlife management guidance 

and includes a 10-year strategic plan. The AWCS consists of two key components, a habitat-based 

conservation plan that is data driven and a web-based data management system that provides tools to 

support conservation planning and inform land use decisions. Using these components, the purpose of the 

AWCS is to: 

 collectively develop and implement priority actions that address the needs of vulnerable species 

and habitats; 
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 identify areas on the landscape with the greatest potential for conserving and protecting the most 

species with the greatest need; 

 provide a combination of data, expert knowledge, and decision-support tools to guide strategic 

development and management that minimizes negative impacts to wildlife and habitat; and 

 expand the conservation community through engagement of government agencies, 

nongovernmental organizations, Tribes, industry, and citizens, with a common goal of preserving 

Arizona’s natural heritage. 

The AWCS, through the State Wildlife Action Plan, identifies SGCN—wildlife species that are most in 

need of conservation actions. The AZGFD conducted vulnerability assessments for all species over which 

the department has statutory authority as defined in Arizona Revised Statutes Title 17. Species were scored 

for seven vulnerability criteria consisting of extirpated status, federal or state legal status, declining status, 

disjunct status, demographic status, concentration status, and distribution status. Species were assigned to 

three differing tiers based on their score in the vulnerability assessments; however, conservation of all 

SGCN species is a priority of the AZGFD (AZGFD 2022). 

2.3.4.2 BMGR Threatened, Endangered, and SGCN Species 

Two species listed under the ESA are known to occur at BMGR: Sonoran pronghorn and acuña cactus 

(Echinomastus erectocentrus var. acunensis). The Sonoran pronghorn was federally listed as endangered 

in 1967 and is primarily found in southwestern Arizona. Additionally, a final 10(j) rule to establish a 

nonessential experimental population of Sonoran pronghorn war published in 2011 (USFWS 2011). The 

endangered population of Sonoran pronghorn (see Section 7.4.1) depends on the Sonoran Desert ecosystem 

of BMGR, Cabeza Prieta NWR, Organ Pipe Cactus NM, and BLM lands. Two nonessential experimental 

populations have been established in Arizona, one of which, the Sauceda population, occurs on BMGR 

East, east of Highway 85.  The acuña cactus was federally listed as endangered in 2013 and is found mainly 

at BMGR East, Tohono O'odham Nation lands, BLM lands, Organ Pipe Cactus NM, and areas southeast of 

Phoenix (between Cactus Forest and Kearny). The lesser long-nosed bat, previously federally listed as 

endangered, was delisted due to recovery in April 2018, but BMGR continues to monitor it under the post-

delisting monitoring plan (USFWS 2018). The cactus ferruginous pygmy-owl was federally listed as 

threatened in 2023; it has not been detected on BMGR but has the potential to occur on the eastern portion 

of BMGR East.  

The flat-tailed horned lizard (FTHL) has no federal protection in the U.S., but it is listed as threatened in 

Mexico and is an SGCN in Arizona and a species of concern in California. The FTHL occurs at BMGR 

West and is managed IAW the Candidate Conservation Agreement and the FTHL Rangewide Management 

Strategy (RMS), to which the USMC and AZGFD are parties. The FTHL has been petitioned for listing 

under the ESA four times: 1993, 2001, 2006, and 2010. The species was not listed under the ESA in large 

part because BMGR West, in cooperation with other federal and state land management stakeholders, 

developed the RMS for the species. The continued adherence to the RMS has been instrumental in 

precluding listing of the species. In 2011, the USFWS referenced the RMS 135 times in their decision to 

withdraw their proposed rule to list the FTHL under the ESA. The FTHL (see Section 7.4.4) occurs at the 

far western portion of BMGR West and has been the subject of considerable ESA and federal court 

activities. Much of the FTHL’s historical habitat (possibly as much as 50%) in the U.S. has been lost due 

to agricultural and residential development; and more recently, due to the construction of the incomplete 

secondary barrier system at the border. Future threats of loss are currently occurring due to renewable 

energy companies through their political connections and other government entities wanting to encroach 

on the military range. As an RMS Signatory Agency, MCAS Yuma has incorporated RMS measures into 
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this INRMP, including participating as an FTHL Interagency Coordinating Committee member, 

Management Oversight Group member, and conducting annual occupancy and demographic surveys and 

research.  

The Sonoran Desert tortoise (Gopherus morafkai) is not a federally listed species after being found not 

warranted to be listed under the ESA in 2022, but it is an Arizona SGCN. BMGR applies conservation 

strategies as outlined in the Candidate Conservation Agreement, which is discussed in more detail in 

Section 7.4.2 Desert Tortoise Update.  

The fringe-toed lizard (Uma rufopunctata) is currently under review for federal listing, and more 

information is needed to determine whether listing is warranted. Recent genetic analysis confirmed that 

fringe-toed lizards from the Mohawk Dunes in southwestern Arizona should be classified as a distinct 

species, Uma thurmanae (Derycke et al. 2020). Discussions with AZGFD Herpetologist and BMGR East 

& West Wildlife Biologists concluded that mapping fringe-toed lizard distribution, assessing the overall 

population status, and documenting existing and potential threats are the first steps needed to work toward 

a potential future Candidate Conservation Agreement. 

Peirson’s milkvetch is listed as federally threatened. The plant is found primarily on the Algodones Dunes 

in California and the dunes of nearby Gran Desierto de Altar in northwestern Sonora, Mexico. On BMGR, 

a single specimen collected in 1996 near the Range’s western boundary was thought to be Peirson’s 

milkvetch; however, the specimen was subsequently assigned to a different subspecies. Peirson’s milkvetch 

is not currently known to exist in Arizona, although suitable habitat exists in the Yuma Dunes at BMGR 

West. The species was not detected in surveys conducted in 2003 and 2004 (BMGR Task Force 2005). The 

only BO addressing effects of BMGR military activities on Peirson’s milkvetch was issued in 2001 

(USFWS 2001). In this Opinion, the USFWS found that the actions proposed were not likely to jeopardize 

the continued existence of Peirson’s milkvetch because relatively limited potential habitat existed, and 

USMC activities were expected to affect those habitats only minimally (BMGR Task Force 2005). 

Although the species has not been found during surveys to date, IAW the 2001 BO, a re-initiation or 

consultation with the USFWS may be warranted if the species is found in the future.  

The USFWS designated the cactus ferruginous pygmy-owl (Glaucidium brasilianum) as threatened under 

the ESA on 21 August 2023. This listing was based on low population counts and fragmented habitat for 

the species. The northern Sonora Desert population is believed to be in the high hundreds with the species 

facing threats of habitat fragmentation, urbanization, agricultural development, and associated 

infrastructure. Included in these threats is an increase in human water use, which has negatively impacted 

riparian vegetation communities that the species uses. This species has not been observed on BMGR; 

however, it has been observed at the Cabeza Prieta NWR and Organ Pipe NM. As the owls have been 

observed in close proximity to BMGR, there are annual surveys as funding allows. 

Federally threatened and endangered species and Arizona SGCN species known to occur or having the 

potential to occur at BMGR are listed in Table 2-12. In addition, AWCS scores are listed. 
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Table 2-12. Threatened and Endangered Species and Species of Greatest Conservation Need (SGCN) 

Common Name (Scientific 

Name) 

Federal1 

Status 

AZGFD 

AWCS 

Tier2,3 

SGCN Present 
Potential 

to Occur 

Not 

Expected 

to Occur 

Federal Register 

(FR) Reference 

Habitat or Potential 

Habitat at BMGR 

Mammals4 

Lesser long-nosed bat 

(Leptonycteris yerbabuena) 
 DE 1      —  — 

53 FR 38456, 30 

September 1988; 

Petition to delist: 

82FR 1665, 6 

January 2017; 

Delisted 83FR 

17093, 18 April 

2018 

Summer resident that 

roosts in caves or mines 

and forages in desert scrub 

habitats (BMGR East and 

West). 

Western red bat (Lasiurus 

blossevillii) 
— 2  —  — — 

Typically solitary with a 

preference for riparian 

habitats. 

Cave myotis (Myotis velifer) — 2   — — — 

Primarily found at lower 

elevations in arid habitat 

that is dominated by 

creosote bush, cacti, or 

desert riparian shrubs. 

Yuma myotis (Myotis 

yumanensis) 
— 2   — — — 

Found in a wide range of 

habitats at lower 

elevations including moist 

and dry forests, riparian 

zones, grasslands, shrub-

steppe, and deserts. 
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Table 2-12. Threatened and Endangered Species and Species of Greatest Conservation Need (SGCN) 

Common Name (Scientific 

Name) 

Federal1 

Status 

AZGFD 

AWCS 

Tier2,3 

SGCN Present 
Potential 

to Occur 

Not 

Expected 

to Occur 

Federal Register 

(FR) Reference 

Habitat or Potential 

Habitat at BMGR 

Mexican free-tailed bat 

(Tadarida brasiliensis) 
— 2   — — — 

Generally roosts at sites 

near water or in caves. 

Spotted bat (Euderma 

maculatum) 
— 2  —  — — 

Riparian areas, rocky cliffs 

(BMGR West). 

Southern yellow bat (Lasiurus 

ega) 
— NR — —   — 

In association with palm 

trees, may occur in 

vicinity (BMGR East and 

West). 

California leaf-nosed bat 

(Macrotus californicus) 
— 2   — — — 

Year-round resident that 

roosts in caves or mines 

and forages in desert scrub 

or xeroriparian vegetation 

(BMGR East and West). 

Greater western mastiff bat 

(Eumops perotis californicus) 
 — 2    —  —  — 

Lower and upper Sonoran 

Desert scrub near cliffs, 

prefers rugged rocky 

canyons with abundant 

crevices (BMGR East and 

West). 

Sonoran pronghorn (wild 

population) (Antilocapra 

americana sonoriensis) 

LE 1    —  — 
32 FR 4001, 1 

March 1967 

Southwestern Arizona: 

vegetation - Palo verde-

chain fruit cholla, 
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Table 2-12. Threatened and Endangered Species and Species of Greatest Conservation Need (SGCN) 

Common Name (Scientific 

Name) 

Federal1 

Status 

AZGFD 

AWCS 

Tier2,3 

SGCN Present 
Potential 

to Occur 

Not 

Expected 

to Occur 

Federal Register 

(FR) Reference 

Habitat or Potential 

Habitat at BMGR 

creosote-bursage, and palo 

verde-mixed cacti. BMGR 

West and East, east of the 

Copper Mountains 

(BMGR East and West). 

Sonoran pronghorn 

(Experimental Population) 

(Antilocapra americana 

sonoriensis) 

XN  1     —  — 
76 FR 25593, 5 

May 2011 

Southwestern Arizona: 

vegetation - Palo verde-

chain fruit cholla, 

creosote-bursage, and palo 

verde-mixed cacti. 

(BMGR East). 

Canyon mouse (Peromyscus 

crinitus) 
 — 3     —  —  — 

Rocky habitats or gravel 

sites adjacent to rocky 

areas (BMGR West). 

Kit fox  

(Vulpes macrotis) 
 — NR  —   —  —  — 

In valleys and on sandy 

plains in the Southwestern 

deserts (BMGR East and 

West). 

Little pocket mouse 

(Perognathus longimembris) 
 — NR  —   —  —  — 

Found in various desert 

scrub habitats 

(greasewood, rabbitbrush, 

creosote bush, cactus, 
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Table 2-12. Threatened and Endangered Species and Species of Greatest Conservation Need (SGCN) 

Common Name (Scientific 

Name) 

Federal1 

Status 

AZGFD 

AWCS 

Tier2,3 

SGCN Present 
Potential 

to Occur 

Not 

Expected 

to Occur 

Federal Register 

(FR) Reference 

Habitat or Potential 

Habitat at BMGR 

mesquite, paloverde, etc.) 

(BMGR West). 

Crawford’s desert shrew 

(Notiosorex crawfordi) 
 — NR  —   —  —  — 

Not restricted to a specific 

vegetation type, so long as 

there is sufficient cover. 

Often found in packrat 

houses, or under dead 

agaves, old logs, or other 

debris (BMGR West). 

Desert bighorn sheep (Ovis 

canadensis mexicana) 
 — NR —   —  —  — 

Desert mountain ledges 

and grassy basins (BMGR 

East and West). 

Arizona wood rat (Neotoma 

devia)  
 —  NR  —   —  —  — 

Low desert or rocky 

slopes; sagebrush scrub or 

areas with scattered 

cactus, yucca, and other 

low vegetation. When 

inactive, occupies 

elaborate den built of 

debris among cacti, rocks, 

etc. Found only in extreme 



INTEGRATED NATURAL RESOURCES MANAGEMENT PLAN 

 

Barry M. Goldwater Range      Page 64 of 246 

Integrated Natural Resources Management Plan 

2023–2027 

Table 2-12. Threatened and Endangered Species and Species of Greatest Conservation Need (SGCN) 

Common Name (Scientific 

Name) 

Federal1 

Status 

AZGFD 

AWCS 

Tier2,3 

SGCN Present 
Potential 

to Occur 

Not 

Expected 

to Occur 

Federal Register 

(FR) Reference 

Habitat or Potential 

Habitat at BMGR 

western Arizona (BMGR 

West). 

Birds5 

Southwestern willow flycatcher 

(Empidonax traillii extimus) 
LE SC/1   —  — 

60 FR 10693, 27 

February 1995; 

Designation of 

critical habitat: 

78 FR 343, 3 

January 2013 

Well-developed riparian 

areas with cottonwood, 

willow, or tamarisk are not 

present. 

Yuma clapper rail (Rallus 

longirostris yumanensis) 
LE 1   —  — 

32 FR 4001, 11 

March 1967 

Marsh habitat not found at 

BMGR. 

Bald eagle (Haliaeetus 

leucocephalus) 
BGEPA 1   —  — 

Proposed for 

delisting: 64 FR 

36453, 6 July 

1999; Delisting: 

72 FR 37346, 9 

July 2007 

Aquatic habitat not found 

at BMGR. 
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Table 2-12. Threatened and Endangered Species and Species of Greatest Conservation Need (SGCN) 

Common Name (Scientific 

Name) 

Federal1 

Status 

AZGFD 

AWCS 

Tier2,3 

SGCN Present 
Potential 

to Occur 

Not 

Expected 

to Occur 

Federal Register 

(FR) Reference 

Habitat or Potential 

Habitat at BMGR 

Golden eagle (Aquila chrysaetos 

canadensis) 
BGEPA 1  —   —  —  — 

On cliffs or in large trees 

that afford an unobstructed 

view (BMGR East and 

West). 

Sprague’s pipit (Anthus 

spragueii) 
 — 2   —   —  — 

Winters in grassy fields 

along lower Colorado 

River from north of Yuma 

to Parker (may be seen 

occasionally at BMGR 

West). 

Cactus ferruginous pygmy-owl 

(Glaucidium brasilianum 

cactorum) 

T 1   —   —  — 
Xeroriparian areas 

(BMGR East and West). 

Peregrine falcon (Falco 

peregrinus anatum) 
 — 1    —  —  — 

Isolated cliffs; winter 

migrant (BMGR East and 

West).  
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Table 2-12. Threatened and Endangered Species and Species of Greatest Conservation Need (SGCN) 

Common Name (Scientific 

Name) 

Federal1 

Status 

AZGFD 

AWCS 

Tier2,3 

SGCN Present 
Potential 

to Occur 

Not 

Expected 

to Occur 

Federal Register 

(FR) Reference 

Habitat or Potential 

Habitat at BMGR 

Ferruginous hawk (Buteo 

regalis) 
 — 2    —  —  — 

Arid to semiarid regions, 

as well as grasslands and 

agricultural areas (BMGR 

East). 

Belted kingfisher (Ceryle 

alcyon) 
 — NR —  —   —  — 

Found near water (fresh or 

salt); rare transient at 

BMGR. 

Crested caracara (Caracara 

cheriway) 
 — NR —  —   —  — 

Semi-desert, in both arid 

and moist habitats, but is 

more common in the 

former. Observed in 

Sonoran Desert NM near 

BMGR East. 

Snowy egret (Egretta thula)  — 3   —   —  — 

Marshes, lakes, ponds, 

lagoons, mangroves, and 

shallow coastal habitats; 

may appear during 

seasonal migration 

(BMGR East and West). 
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Table 2-12. Threatened and Endangered Species and Species of Greatest Conservation Need (SGCN) 

Common Name (Scientific 

Name) 

Federal1 

Status 

AZGFD 

AWCS 

Tier2,3 

SGCN Present 
Potential 

to Occur 

Not 

Expected 

to Occur 

Federal Register 

(FR) Reference 

Habitat or Potential 

Habitat at BMGR 

Tropical kingbird (Tyrannus 

melancholicus) 
 — NR —  —   —  — 

Scattered trees, savanna, 

open woodland, forest 

edge, plantations, 

residential areas, and 

agricultural lands. 

Desert purple martin (Progne 

subis hesperia) 
 — 2    —  —  — 

Desert Southwest in 

saguaro cacti cavities 

(BMGR East). 

Gila woodpecker (Melanerpes 

uropygialis) 
 — 2     —  —  — 

All desert habitats, nesting 

in saguaro cacti (BMGR 

East and West). 

Gilded flicker (Colaptes 

chrysoides) 
 — 2     —  —  — 

All desert habitats, nesting 

in saguaro cacti (BMGR 

East and West). 

Le Conte’s thrasher (Toxostoma 

lecontei) 
 — 2    —  —  — 

Open desert scrub, alkali 

desert scrub, and desert 

succulent scrub (BMGR 

East and West).  
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Table 2-12. Threatened and Endangered Species and Species of Greatest Conservation Need (SGCN) 

Common Name (Scientific 

Name) 

Federal1 

Status 

AZGFD 

AWCS 

Tier2,3 

SGCN Present 
Potential 

to Occur 

Not 

Expected 

to Occur 

Federal Register 

(FR) Reference 

Habitat or Potential 

Habitat at BMGR 

Mountain plover (Charadrius 

montanus) 
 — 2    —  —  — 

Xeric or disturbed 

uplands; short vegetation, 

bare ground, and flat 

topography. Not on the 

AZGFD Heritage Data 

Management System for 

Maricopa, Pima, and 

Yuma counties. However, 

known to occur on BMGR 

East, and surveys in 2011 

and early 2012 identified 

the plover in Maricopa 

County (Gila Bend AFAF) 

and Yuma County. 

Bendire’s thrasher (Toxostoma 

bendirei) 
 — 2  —   —  —  — 

Relatively open desert 

grassland, shrubland, or 

woodland with scattered 

shrubs or trees (BMGR 

East and West). 

Black-tailed gnatcatcher 

(Polioptila melanura) 
 — NR  —   —  —  — 

Desert brush, dry washes, 

and mesquite bosques 

(BMGR East and West).  
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Table 2-12. Threatened and Endangered Species and Species of Greatest Conservation Need (SGCN) 

Common Name (Scientific 

Name) 

Federal1 

Status 

AZGFD 

AWCS 

Tier2,3 

SGCN Present 
Potential 

to Occur 

Not 

Expected 

to Occur 

Federal Register 

(FR) Reference 

Habitat or Potential 

Habitat at BMGR 

Brown-crested flycatcher 

(Myiarchus tyrannulus) 
 — NR  —   —  —  — 

Found in association with 

saguaros; also frequents 

river groves and other 

areas where large trees 

provide sites for cavity 

nesting (BMGR East). 

Common poorwill 

(Phalaenoptilus nuttallii) 
 — NR  —   —  —  — 

In all Sonoran Desert 

habitats, but most common 

on sparsely vegetated 

bajadas (BMGR East and 

West). 

Costa’s hummingbird (Calypte 

costae) 
 — 2     —  —  — 

Desert and semi-desert, 

arid brushy foothills, 

chaparral; in migration and 

winter also in adjacent 

mountains and in open 

meadows and gardens 

(BMGR East and West).  

Elf owl (Micrathene whitneyi)  — 3     —  —  — 

Deserts, dry shrublands, 

riparian woodlands, and 

open pine-oak forests 

(BMGR East and West).  
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Table 2-12. Threatened and Endangered Species and Species of Greatest Conservation Need (SGCN) 

Common Name (Scientific 

Name) 

Federal1 

Status 

AZGFD 

AWCS 

Tier2,3 

SGCN Present 
Potential 

to Occur 

Not 

Expected 

to Occur 

Federal Register 

(FR) Reference 

Habitat or Potential 

Habitat at BMGR 

Gray vireo (Vireo vicinior)  — 2     —  —  — 

Nonbreeding winter 

resident found in desert 

and arid scrub, semi-open 

areas with scattered scrub, 

and semi-open arid 

brushland (BMGR West). 

Observed during migration 

(BMGR East). 

Hooded oriole (Icterus 

cucullatus) 
 — 2     —  —  — 

Favors groups of palms for 

nesting (BMGR East). 

Lucy’s warbler (Oreothlypis 

luciae) 
 — NR  —  —   —  — 

Mesquite bosques and 

edges of riparian woods in 

desert zones (BMGR East 

and West).  

Phainopepla (Phainopepla 

nitens) 
 — NR  —   —  —  — 

Scrub habitats, with desert 

mistletoe present for 

foraging (BMGR East and 

West).  

Prairie falcon (Falco 

mexicanus) 
 — 2     —  —  — 

Canyons, open country, 

grasslands, and deserts 

(BMGR East and West). 
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Table 2-12. Threatened and Endangered Species and Species of Greatest Conservation Need (SGCN) 

Common Name (Scientific 

Name) 

Federal1 

Status 

AZGFD 

AWCS 

Tier2,3 

SGCN Present 
Potential 

to Occur 

Not 

Expected 

to Occur 

Federal Register 

(FR) Reference 

Habitat or Potential 

Habitat at BMGR 

Scott’s oriole (Icterus 

parisorum) 
 — 2     —  —  — 

Yucca gardens on desert 

grassland prairies, but they 

have been found wherever 

yucca is growing, even on 

the hillsides of mountain 

canyons (BMGR East and 

West). 

Varied bunting (Passerina 

versicolor) 
 — NR  —   —  —  — 

Streamside thickets, areas 

of dense thorny brush, 

often with an upper story 

of scattered trees (BMGR 

East). 

Western screech-owl 

(Megascops kennicottii) 
 — 2     —  —  — 

Southern populations 

inhabit lowland riparian 

forests, oak-filled arroyos, 

desert saguaro and cardon 

cacti stands, Joshua tree 

(Yucca brevifolia) and 

mesquite groves, and open 

pine and pinyon-juniper 

forests (BMGR East and 

West).  
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Table 2-12. Threatened and Endangered Species and Species of Greatest Conservation Need (SGCN) 

Common Name (Scientific 

Name) 

Federal1 

Status 

AZGFD 

AWCS 

Tier2,3 

SGCN Present 
Potential 

to Occur 

Not 

Expected 

to Occur 

Federal Register 

(FR) Reference 

Habitat or Potential 

Habitat at BMGR 

White-throated swift 

(Aeronautes saxatalis) 
 — 3     —  —  — 

Rocky cliffs and canyons, 

typically found nesting in 

arid regions, but near 

major rivers (BMGR East 

and West). 

Pyrrhuloxia (Cardinalis 

sinuatus) 
 — 2     —  —  — 

Desert scrub and mesquite 

thickets (BMGR East). 

Reptiles 

Yuman Desert fringe-toed lizard 

(Uma rufopunctata) 
 — 2    —  — 

Listed as 

Candidate: 80 FR 

56423, 18 

September 2015 

Restricted to sparsely 

vegetated windblown sand 

dunes and sandy flats; 

requires fine, loose sand 

for burrowing; vegetation 

is usually scant, consisting 

of creosote bush or other 

scrubby growth (BMGR 

West). 

Mohawk Dunes fringe-toed 

lizard (Uma thurmanae) 
— 2   — — — 

Restricted to sparsely 

vegetated windblown sand 

dunes and sandy flats; 

requires fine, loose sand 

for burrowing; vegetation 

is usually scant, consisting 

of creosote bush or other 
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Table 2-12. Threatened and Endangered Species and Species of Greatest Conservation Need (SGCN) 

Common Name (Scientific 

Name) 

Federal1 

Status 

AZGFD 

AWCS 

Tier2,3 

SGCN Present 
Potential 

to Occur 

Not 

Expected 

to Occur 

Federal Register 

(FR) Reference 

Habitat or Potential 

Habitat at BMGR 

scrubby growth (BMGR 

East and West). 

Flat-tailed horned lizard 

(Phrynosoma mcallii) 
 — 1    —  — 

Withdrawal of 

proposal to list: 

76 FR 14210, 15 

March 2011 

Creosote flats, sand dunes, 

and mud hills in 

southeastern California, 

southwestern Arizona, and 

northwestern Mexico 

(BMGR West). 

Desert rosy boa (Lichanura 

trivirgata gracia) 
SoC NR —   —  —  — 

Rocky areas in desert 

ranges, especially in 

canyons with permanent or 

intermittent streams 

(BMGR West). 

Mexican rosy boa (Lichanura 

trivirgata trivirgata) 
SoC NR —   —  —  — 

On or near rocky 

mountains or hillsides in 

desert ranges, where they 

inhabit the granite rock 

outcroppings that absorb 

the sun’s rays, providing 

heat and cover (BMGR 

West). 
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Table 2-12. Threatened and Endangered Species and Species of Greatest Conservation Need (SGCN) 

Common Name (Scientific 

Name) 

Federal1 

Status 

AZGFD 

AWCS 

Tier2,3 

SGCN Present 
Potential 

to Occur 

Not 

Expected 

to Occur 

Federal Register 

(FR) Reference 

Habitat or Potential 

Habitat at BMGR 

Sonoran Desert tortoise 

(Gopherus morafkai) 
 — 1    —  —  — 

Sonoran desert scrub and 

semi-desert grassland, 

prefers rocky slopes and 

bajadas (BMGR East). 

Desert night lizard (Xantusia 

vigilis) 
 — NR  —   —  —  — 

Arid and semiarid, among 

fallen leaves and trunks of 

yuccas, agaves, cacti, and 

other large plants, also in 

crevices of rock 

outcroppings and under 

logs and bark of foothill 

pines; it ranges locally into 

pinyon-juniper, sagebrush-

blackbrush, and chaparral-

oak (BMGR West). 

Long-tailed brush lizard 

(Urosaurus graciosus) 
 — NR  —   —  —  — 

The Lower Colorado River 

Sonoran Desert scrub 

community and can be a 

common sight in creosote 

bush-lined desert flats with 

sandy soil and along tree 

lined drainages (BMGR 

West). 

Invertebrates 
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Table 2-12. Threatened and Endangered Species and Species of Greatest Conservation Need (SGCN) 

Common Name (Scientific 

Name) 

Federal1 

Status 

AZGFD 

AWCS 

Tier2,3 

SGCN Present 
Potential 

to Occur 

Not 

Expected 

to Occur 

Federal Register 

(FR) Reference 

Habitat or Potential 

Habitat at BMGR 

Monarch butterfly (Danaus 

plexippus) 
CA NR — —  — — 

Occupies habitat with 

milkweed and flowering 

plants, generally preferring 

open areas. Requires the 

presence of milkweed for 

breeding. 

Amphibians 

Western (or Great Plains) 

narrow-mouthed toad 

(Gastrophryne olivacea) 

 — NR —  —   —  — 

Moist crevices or burrows, 

near ephemeral water 

sources (BMGR East and 

West). 

Plants 

Acuña cactus (Echinomastus 

erectocentrus var. acunensis) 
LE 1     —  — 

81 FR 14058, 16 

March 2016; 

Designation of 

critical habitat: 

81 FR 55265, 18 

August 2017 

The Arizona Upland 

Subdivision of the 

Sonoran Desert scrub 

biotic community, tending 

to be located at the 

western, warmer, drier 

perimeter of the 

Subdivision within the 

Paloverde Saguaro 

Association; at least three 

distinct clusters of acuña 

cactus exist in BMGR East 

(Urreiztieta 2013, Abbate 
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Table 2-12. Threatened and Endangered Species and Species of Greatest Conservation Need (SGCN) 

Common Name (Scientific 

Name) 

Federal1 

Status 

AZGFD 

AWCS 

Tier2,3 

SGCN Present 
Potential 

to Occur 

Not 

Expected 

to Occur 

Federal Register 

(FR) Reference 

Habitat or Potential 

Habitat at BMGR 

2017); the species has not 

been detected in BMGR 

West, nor is it expected to 

occur. 

Peirson’s milkvetch (Astragalus 

magdalenae var. peirsonii) 
LT  — —  —   — 

63 FR 53596, 6 

October 1998; 

Designation of 

critical habitat: 

64 FR 47329, 4 

August 2004; 

Petition to 

remove from 

listing—not 

warranted: 73 FR 

41007, 17 July 

2008 

Slopes of mobile sand 

dunes in the Sonoran 

desert scrub plant 

community. No confirmed 

occurrences but Yuma 

Dunes in BMGR West are 

potential habitat. 

Sand food (Pholisma sonorae)  SoC —  —   —  —  — 

Drifting sand below 500 

feet elevation in creosote 

bush scrub (Yuma Dunes 

in the extreme 

southwestern portion of 

BMGR West).  

 

1 Federal Status: BGEPA=Bald and Golden Eagle Protection Act, LE=Endangered (U.S. Fish and Wildlife Service), LT=Threatened (U.S. Fish and Wildlife 
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Service), CA=Candidate Species (U.S. Fish and Wildlife Service), DE=Delisted (U.S. Fish and Wildlife Service), MBTA=Migratory Bird Treaty Act, NL=Not 

listed, SoC=Species of Concern (U.S. Fish and Wildlife Service), XN=Experimental non-essential population. 

2 Arizona Status: HS=Highly Safeguarded, SC=Species of Concern, NA=Not Applicable, NR=Not Rated. 

3 Arizona Wildlife Conservation Strategy score (species’ vulnerability): 1=Scored 1 for vulnerability in at least one of eight vulnerability categories and matches 

at least one of the following: federally listed as E, T, or Candidate species; specifically covered under a signed conservation agreement or a signed conservation 

agreement with assurance; recently delisted federally and requires post-delisting monitoring;; closed-season species (i.e., no take permitted), as identified in Arizona 

Game and Fish; 2=Scored 1 for vulnerability, but matches none of the criteria listed under 1A; 3=Unknown status species. 

4 The Yuma puma has been omitted from the table; it had been listed as a wildlife species of concern, but genetic research completed after the list of wildlife species 

of concern was created showed that the subspecies ranking was incorrect. 

5 A list of migratory birds protected by the Migratory Bird Treaty Act can be found at 50 CFR 10.13.
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2.3.4.3 Climate Impacts on Threatened and Endangered Species and Species of Concern 

Habitat change and disruption to food availability are two major threats to threatened and endangered 

species on the Range and these could be further exacerbated by climate change. Changes in temperature 

and precipitation are likely to affect prey populations. The abundance of forage and seasonal cues may also 

change, resulting in a mismatch between food availability and food needs for some species. Populations of 

some threatened and endangered species are further imperiled by having life stages that are especially 

sensitive to temperature and precipitation changes. Habitat requirements may change for some species if 

they adapt their behavior under changing environmental conditions (CEMML 2019).  

Climate change poses serious threats to fish and wildlife species, both by itself and in conjunction with 

other stressors. Using the climate change assessment developed by CEMML (2019) for BMGR, climate 

change vulnerability assessments (CCVA) were conducted for BMGR’s federal or state listed species and 

for SGCN species of management priority. The climate change vulnerability assessments in the associated 

report combine background information about the species’ ecology, distribution, and demographics with 

climate projections outlined in Section 2.2.1.1, Climate Change Projections.  

Lesser Long-nosed Bat- CCVA Score: High 

The lesser long-nosed bat, an AZGFD SGCN, was federally listed as endangered in 1988 and removed 

from the ESA list in 2018. It has been documented on BMGR East. This species was federally listed in 

1988 because of threats from human disturbance of its roosts, loss of food sources through land clearing 

and overgrazing, overharvest of a primary food source (agave), and direct killing by humans, many of which 

still occur today (USFWS 2018). In addition to these threats, invasive plant species, increasing wildfire 

frequency, and climate change are all degrading lesser long-nosed bat habitat, which could cause population 

declines (USFWS 2018, NatureServe 2022h). Climate change could present a significant threat to these 

bats. Shifting distributions and changes in flowering and fruiting of their required food plants could lead to 

increased mortality during migration and decreases in their populations (USFWS 2018). Although 

population sizes of lesser long-nosed bat have been stable in the past decade, their specialization on cactus 

and agave, which could be impacted by climate-related changes, disturbance at their roost sites, and low 

reproductive rate resulted in a high climate change vulnerability score. 

Western Red Bat- CCVA Score: Low 

The western red bat, an AZGFD SGCN, has been detected on BMGR. Climate change could degrade this 

species’ preferred riparian habitat, which is important both for foraging and cover. Projected increases in 

temperature and drought frequency are expected to negatively impact riparian corridors throughout the 

western U.S. (Solick et al. 2020, NatureServe 2022a). Unlike most other North American bats, western red 

bats regularly give birth to multiple pups, which can help populations recover following declines (Bat 

Conservation International 2022a). Although climate-related impacts could negatively affect western red 

bats, they have a large population size, wide distribution, and do not seem to be susceptible to white-nose 

syndrome (WNS; a common cause of bat decline), resulting in a low climate change vulnerability score. 

Cave Myotis- CCVA Score: Low 

The cave myotis is an AZGFD SGCN that has been documented at BMGR. Although it has been detected 

with WNS, the cave myotis has not experienced mass die-offs (White-Nose Syndrome Response Team 

2023). As WNS spreads further west, however, this species may become increasingly vulnerable 

(NatureServe 2022d). Population trends of the cave myotis are not well known, but they are assumed to be 

declining due to human disturbance of roosting areas, mine closures, and the loss of foraging habitat 
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(NatureServe 2022d). Despite their potential decline in abundance, climate-related impacts are not 

formidable threats for cave myotis. The species has maintained a large distribution and relatively stable 

range-wide population size, resulting in a low climate change vulnerability score. 

Yuma Myotis- CCVA Score: Low 

The Yuma myotis, an AZGFD SGCN, has been confirmed on BMGR. While some of these bats have tested 

positive for WNS, the disease has not caused large die-offs, although this could change as WNS spreads 

farther west (White-Nose Syndrome Response Team 2023). Yuma myotis are highly dependent on open 

water, and aquatic insects comprise most of their diet; therefore, they are susceptible to the loss of riparian 

and open water habitats that may result from climate change (Duff and Morrell 2007, Tye and Geluso 2019). 

Despite the potential impacts to their habitat, Yuma myotis maintain a wide western distribution with large, 

stable populations, resulting in a low climate change vulnerability score. 

Mexican Free-tailed Bat- CCVA Score: Low 

The Mexican free-tailed bat, an AZGFD SGCN, has been confirmed at BMGR. Because it migrates long 

distances, it is at high risk of mortality due to wind turbines (NatureServe 2022f). Arnett and Baerwald 

(2013) estimated that approximately 21,300 to 44,100 Mexican free-tailed bats were killed by wind turbines 

in the U.S. and Canada from 2000 to 2011. The fungus Pseudogymnoascus destructans (Pd; the fungus that 

causes WNS) has been detected on Mexican free-tailed bats, but they have not shown diagnostic signs of 

WNS (White-Nose Syndrome Response Team 2023). Despite the impacts of wind turbines, they have large 

and stable populations across much of the Western Hemisphere, resulting in a low climate change 

vulnerability score. 

California Leaf-nosed Bat- CCVA Score: Low 

The California leaf-nosed bat, an AZGFD SCGN, has been confirmed on BMGR. Population trends for this 

bat are not well known but the largest threat to their population is human disturbance of cave and mine 

roosts (NatureServe 2023a). During summer months when they are rearing young, this species is especially 

sensitive to human disturbance, which can lead to roost abandonment and death of young (Bat Conservation 

International 2022b). Additionally, the loss of desert riparian habitat, which this bat uses for feeding, has 

likely decreased its populations (NatureServe 2023a). Overall, the California leaf-nosed bat is assumed to 

have a stable or slightly declining population. It is not known how climate change may impact this species, 

but the bats’ preferred riparian habitat and prey availability are both susceptible to the impacts of increasing 

temperatures and seasonal droughts. Despite this, the California leaf-nosed bat retains a healthy population 

size, fairly large distribution, and no major climate-related threats, resulting in a low climate change 

vulnerability score. 

Greater Western Mastiff Bat- CCVA Score: Medium 

The greater western mastiff bat, or California bonneted bat, is an AZGFD SGCN that has been documented 

on BMGR. Greater western mastiff bats are strong flyers and require open bodies of water (Bat 

Conservation International 2022c). This reliance on larger bodies of water limits their distribution and 

increases their susceptibility to climate change threats such as increasing temperatures and changes in 

precipitation. Because this species roosts in small colonies in cliff-face crevices and feeds high above the 

ground, little is known about its status and behavior, and even less is known about how climate may impact 

it (Bat Conservation International 2022c, NatureServe 2022g). Given the species’ specialized feeding and 

roosting habitats, along with the generally limited knowledge about how climate change could impact its 

behavior and status, the greater western mastiff bat was given a medium climate change vulnerability score. 
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Long-eared Myotis- CCVA Score: Low 

The long-eared myotis, an AZGFD SGCN, has been documented on BMGR. This species occurs across a 

variety of habitats and is known to roost in trees, rock crevices, dead snags, and beneath bark (Bat 

Conservation International 2022d). The long-eared myotis suffers wind turbine–related mortalities, with an 

estimated 3,500 to 7,500 bats killed per year across the U.S. and Canada from 2000 to 2011 (Arnett and 

Baerwald 2013). Despite these mortality numbers, the species retains a large population and wide 

distribution. Although the threat of WNS is considered low, a single long-eared myotis was found dead 

with WNS in Washington state in 2019. The disease could become a larger threat if it spreads farther 

(NatureServe 2022c). Although climate change could impact the habitat and prey availability of long-eared 

myotis, the species is widely distributed across different habitats, maintains a healthy population size, and 

has few to no major threats to its populations, resulting in a low climate change vulnerability categorization. 

Townsend’s Big-eared Bat- CCVA Score: Low 

The Townsend’s big-eared bat, an AZGFD SGCN, has been acoustically detected at BMGR. It is 

insectivorous and widespread throughout the western U.S. and British Columbia, Canada (Schmidt 2003, 

Gruver and Keinath 2006, NatureServe 2022b). Townsend’s big-eared bats do not seem to be susceptible 

to WNS (Maher et al. 2012, Langwig et al. 2015, Whiting et al. 2018, NatureServe 2022b). However, they 

are assumed to be declining due to disturbance and destruction of their roosting habitat, especially in 

western portions of their range (Schmidt 2003, Gruver and Keinath 2006, NatureServe 2022b). 

Insectivorous bats may be among the most sensitive species to climate change and serve as early-warning 

indicators of large-scale ecological effects, with research finding bat reproduction to be lower in hotter and 

drier years (Jones et al. 2009, Adams 2010, Sherwin et al. 2013, Hayes and Adams 2017). Higher 

temperatures may also prompt bats to break hibernation more frequently, putting individuals at greater risk 

of mortality through rapid energy use (Ingersoll et al. 2010). Climate change may affect the timing between 

insect emergence and bat emergence, which could reduce successful bat foraging in the spring (Sherwin et 

al. 2013). Although warming temperatures and increasing precipitation could benefit bats if they promote 

greater food availability and faster juvenile development, disruption of hibernation, extreme weather events, 

and spread of disease could cause significant mortality (Sherwin et al. 2013). Due to its wide distribution, 

ability to move across landscapes and disperse long distances, and resistance to WNS, the Townsend’s big-

eared bat resulted in a low climate change vulnerability categorization. 

Sonoran Pronghorn- CCVA Score: Very High 

The Sonoran pronghorn is a federally endangered subspecies that ranges across both BMGR East and West. 

Its range is currently restricted to three populations in southwestern Arizona and two in northwestern 

Sonora, Mexico (NatureServe 2022i). Following a severe population decline in 2002, multiple conservation 

measures and management actions have helped the population rebound to over 450 individuals in the wild 

in Arizona, United States (USFWS 2023b).  

The Sonoran pronghorn requires large expanses of habitat with vegetative mosaics suitable for foraging 

and predator detection and avoidance, as well as access to water. The species is highly nomadic in response 

to the sporadic rainfall in its habitat. Habitat loss and fragmentation have caused a substantial decline of 

this sub-species and climate change–related drought, thermal stress, and reduced access to water have had 

further negative impacts (UWFWS 2016a). In the Sonoran Desert ecosystem, drought severity and 

frequency are expected to increase due to projected declines in regional precipitation, especially in the 

summer. Drought was the primary cause of the large die-off event in 2002, but the long-term response of 
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the Sonoran pronghorn population to climate change will depend on the outcome of changing precipitation 

variables and subsequent conservation actions (Horne et al. 2016, USFWS 2016a).  

The Sonoran Desert ecosystem is also projected to experience higher temperatures due to climate change, 

which could increase heat stress and degrade foraging habitat (Gedir et al. 2015, USFWS 2016a). Human 

intervention, including artificial water and food sources, has helped support Sonoran pronghorn numbers 

(deVos and Miller 2005), but climate change models project temperature and rainfall conditions that are 

not conducive to Sonoran pronghorn survival (Bagne and Finch 2012, USFWS 2016a). Due to the low 

abundance and restricted distribution of Sonoran pronghorn, as well as their sensitivity to drought and 

projections of increasing frequency and severity of droughts in the southwestern U.S., this species received 

a very high climate change vulnerability score. 

Desert Bighorn Sheep- CCVA Score: Moderate 

The desert bighorn sheep, an AZGFD SGCN, occurs on BMGR and is managed as a game species and 

culturally significant animal. Desert bighorns are threatened by drought, urbanization, outdoor recreation 

activities, fire suppression, and other human activities (Schoenecker 1997, Cain et al. 2005, Colchero et al. 

2009, Antaya 2018). This species is extremely sensitive to human presence and will avoid suitable habitats 

with anthropogenic activities or noise pollution (Schoenecker 1997). Water availability is important for 

bighorn sheep breeding and survival and is threatened by warming temperatures and increased frequency 

of summer droughts due to climate change (Bagne and Finch 2012). Decades of fire suppression in fire-

adapted portions of its range have also led to denser and taller shrubs, which desert bighorn avoid because 

they limit visibility and can make predators harder to avoid (Cain et al. 2005). Although desert bighorn 

sheep are adapted to dry and hot environments, their declining populations increase their susceptibility to 

climate-related impacts, such as droughts and changes to habitat, which resulted in a moderate climate 

change vulnerability score. 

Golden Eagle- - CCVA Score: Low 

The golden eagle, an AZGFD SGCN, nests on BMGR. This large apex raptor is widely distributed across 

the Northern Hemisphere and protected under the BGEPA. Golden eagle populations declined in the early 

1900s due largely to bounty hunting, but current threats to their population include electrocution, wind 

turbines, poisoning, habitat loss, and reduced prey availability from habitat degradation, disease, and rodent 

control (Lehman et al. 2007, Great Basin Bird Observatory 2010, Katzner et al. 2020, NatureServe 2022j). 

After decades of relatively stable populations, golden eagle numbers, particularly in the western U.S., are 

beginning to decline (Great Basin Bird Observatory 2010). Although climate change has not directly caused 

golden eagle declines, increasing drought conditions are associated with lowered persistence and 

colonization (Tack et al. 2020), and high temperatures in spring have reduced brood survival (Kochert et 

al. 2019). Despite potential impacts from a projected warmer and drier regional climate, golden eagles have 

a wide distribution, large population size, and a relatively stable population trend, resulting in a low climate 

change vulnerability score. 

Cactus Ferruginous Pygmy-owl- CCVA Score: Very High 

The cactus ferruginous pygmy-owl (CFPO) is a subspecies that was listed as threatened in 2023. It has not 

been detected on BMGR but has the potential to occur on the eastern portion of BMGR East. Its biggest 

threats are habitat loss and fragmentation, and declines in vegetation quality, both of which are affected by 

climate change (USFWS 2021a). Higher temperatures and increased frequency and intensity of summer 

droughts could negatively impact CFPO habitat as well as habitat connectivity and nest and prey availability 

(Bagne and Finch 2012, USFWS 2021a). Due to their low abundance, CFPO are also at a higher risk of 
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population extinction due to stochastic events, such as severe storms (USFWS 2021a, NatureServe 2023c). 

Furthermore, future drought conditions could synergize with other human activities, leading to more 

precipitous declines in available habitat.  

Agriculture and urbanization have been responsible for most of the historical and current habitat losses in 

Arizona; however, deforestation, changes in fire regimes, and water diversion are all leading to losses of 

the mature riparian woodlands that these owls occupy (Proudfoot et al. 2020; USFWS 2021a, b; 

NatureServe 2023c). Finally, this species has been noted to inbreed, and therefore may be vulnerable to 

genetic events such as inbreeding depression (USFWS 2021a, b). Researchers evaluated the viability of 

regional populations of CFPO under three separate scenarios: Scenario 1—continuation of current risks, 

Scenario 2—increased risks in the future, Scenario 3—reduced risks in the future, and found both the 

Arizona and Sonoran Mexico populations to have a low chance of viability (<60% of persisting for 30 

years) in all three scenarios (USFWS 2021a). Due to their limited range, low abundance, and susceptibility 

to climate-related impacts to their preferred habitat and prey base, the CFPO received a very high climate 

change vulnerability score. 

Bendire’s Thrasher- CCVA Score: High 

The Bendire’s thrasher, a USFWS BCC and AZGFD SGCN, has been observed on BMGR East. Relatively 

little is known about the population trends of this species but breeding bird survey data has shown a 4.4% 

annual decline since 2010 (Desmond and Sutton 2017). Additionally, its population is projected to decline 

30% to 50% in the next 20 years (Rosenberg et al. 2016, Desmond and Sutton 2017). Historical declines of 

Bendire’s thrashers may be a result of urban and agricultural expansion, especially along the Gila River 

where agriculture has led to overgrazing and encroachment of non-native shrubs (Desmond and Sutton 

2017, NatureServe 2022l). This species may also be sensitive to increasing competition; areas where the 

curve-billed thrasher (Toxostoma curvirostre) has expanded are correlated with Bendire’s thrasher declines 

(Desmond and Sutton 2017, NatureServe 2022l). Bendire’s thrasher occupies sparse desert scrub and desert 

grassland habitats that often include soap tree yuccas (Yucca elata) and/or Joshua trees (Desmond and 

Sutton 2017, Salas and Desmond 2018, England and Laudenslayer 2020, Salas 2021). Increasing 

temperatures and potential increases in the frequency and duration of droughts in the Southwest may 

negatively impact Bendire’s thrasher populations by altering desert vegetation, potentially limiting prey 

availability, and decreasing nest success (Rosenberg et al. 2016, Desmond and Sutton 2017, Salas and 

Desmond 2018, Salas 2021). Due to their recent and projected population declines, and expected habitat 

impacts from climate change, the Bendire’s thrasher received a high climate change vulnerability score. 

LeConte’s Thrasher- CCVA Score: Moderate 

LeConte’s thrasher (Toxostoma lecontei), a USFWS BCC and AZGFD SCGN, occurs on BMGR East and 

West. Breeding bird survey data indicates that this species is declining; however, these data may not 

represent actual trends because many inventories are conducted after most nestlings have fledged 

(NatureServe 2022m). It appears that LeConte’s thrashers are undergoing annual declines of around 2.45% 

and have experienced long term declines of about 67% since the 1970s (Sheppard 2020, NatureServe 

2022m). Habitat loss and degradation due to agricultural and human development, especially along the Gila 

River, are the main threat to this species (Sheppard 2020, NatureServe 2022m). Livestock overgrazing and 

off-highway vehicle use in the desert shrublands of this region can degrade thrasher habitat and facilitate 

the encroachment of invasive species (Sheppard 2020, NatureServe 2022m). LeConte’s thrasher is well 

adapted to hot, dry deserts, and requires sparse shrub cover (Jongsomjit et al. 2012, Sheppard 2020). 

Climate change could alter its habitat and the availability of prey (Bagne and Finch 2012). Additionally, 

climate change is expected to exacerbate the spread of invasive plants, which may increase the frequency 
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of fires, further impacting the LeConte’s desert scrub habitat (Bagne and Finch 2012). Although this species 

is highly adapted to hot, dry habitats, its lowered abundance and expected climate-related impacts to its 

desert scrub habitat resulted in a moderate climate change vulnerability score. 

Gray Vireo- CCVA Score: Low 

The gray vireo, an AZGFD SCGN, has been documented at both BMGR East and West in the winter and 

during migration. Although its population trend is not well known, it has relatively small breeding and 

wintering distributions and low abundance (New Mexico Department of Game and Fish [NMDGF] 2007, 

Barlow et al. 2020). It is assumed that gray vireo populations have declined in the past, primarily from 

habitat alteration, but the current population seems to be stable and even increasing in certain areas 

(NMDGF 2007, Barlow et al. 2020, NatureServe 2022k). Primary threats to gray vireos are changes in fire 

regimes, cowbird parasitism, and livestock grazing (NMDGF 2007, NatureServe 2022k). Increasing 

temperatures, wildfire frequency, and drought intensity are all climate-related impacts that could affect gray 

vireo habitat, but currently it has a stable population and no direct climate-related threats, resulting in a low 

climate change vulnerability score. 

Yuman Desert Fringe-toed Lizard- CCVA Score: Moderate 

The Yuman desert fringe-toed lizard (YFTL) occurs on BMGR West and is currently under review for 

listing under the ESA. It is closely related to, but genetically distinct from, other fringe-toed lizard species 

in the region (Derycke et al. 2020, NatureServe 2023d). Little is known about the abundance or population 

trends of YFTL, but it has restricted geographical boundaries that make range expansion unlikely. Like 

other fringe-toed lizards, YFTLs require sandy flatlands along dune bottoms, sparsely intermixed with 

perennial shrubs (Durtsche 1995, Turner 1998, NatureServe 2023d). Urbanization and agricultural 

expansion have decreased available habitat for fringe-toed lizards throughout this region of the U.S. 

Furthermore, military vehicle training and Border Patrol activities pose risks to these lizards in the sandy 

shrublands they inhabit (NatureServe 2023d, e). Although YFTL are adapted to harsh, arid environments, 

increasing temperatures and drought conditions could alter dune communities and lead to low substrate 

moisture during embryonic development, leading to decreased recruitment (Bagne and Finch 2012, 

Derycke et al. 2020). The extremely restricted range of the YFTL increases its susceptibility to climate-

related impacts such as severe and prolonged drought, but it is adapted to hot, dry desert environments and 

its populations are assumed to be relatively stable, resulting in a moderate climate change vulnerability 

score. Increasing the monitoring of YFTL and other fringe-toed lizard populations would help to identify 

trends and better refine management objectives for this species. 

Flat-tailed Horned Lizard- CCVA Score: Moderate 

The flat-tailed horned lizard (FTHL), an AZGFD SGCN, occurs on BMGR West. Population trends for this 

species have stabilized due to significant conservation efforts (Barrows and Allen 2009, NatureServe 

2022o). However, habitat loss and fragmentation continue to threaten FTHL populations, as does off-

highway vehicle use, border patrol incursions, and the dominance of invasive Argentine ants (Linepithema 

humile) over native harvester ants, the FTHL’s primary food source (Grant and Doherty 2009, NatureServe 

2022o). FTHLs prefer fine, aeolian sand plains, and they generally remain on flat ground around the edges 

of dune bottoms (Barrows et al. 2008). Low and sparse shrub cover is important, serving as both cover and 

burrowing hibernacula for FTHLs and habitat for harvester ants (Barrows and Allen 2009, Young 2010, 

NatureServe 2022o). Potential impacts of climate change on this species include shifting vegetation 

composition and cover, decline of native prey base from invasive species, and increased frequency and 

duration of droughts (NatureServe 2022o). Although their current populations are fragmented and reduced, 
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and climate-related impacts could impact their habitat and prey, conservation efforts have stabilized their 

population trends and they retain a wide distribution, resulting in a moderate climate change vulnerability 

score. 

Mohawk Dunes Fringe-toed Lizard- CCVA Score: Moderate 

The Mohawk dunes fringe-toed lizard (MFTL) is a part of a closely related complex of fringe-toed species. 

It was formerly assigned to the taxonomy of the Yuman desert fringe-toed lizard (YFTL) (U. rufopunctata); 

however, there is recent evidence of speciation for this population, and it has been given its own 

nomenclature of Uma thurmanae (Derycke et al. 2020). The MFTL has an extremely restricted range that 

is geographically separated from other fringe-toed lizard populations by more than 100 km (Derycke et al. 

2020). The Mohawk Dunes are a small, isolated stretch of dunes located along the western foothills of the 

Mohawk Mountains that extend northward from BMGR toward Interstate 8. To the south and to the west, 

MFTL is restricted by a vast desert of alluvial deposits that are unsuitable habitat. Trend data is not abundant 

for this newly identified species, but its restricted distribution and isolation increase its susceptibility to 

anthropogenic impacts and stochastic events such as long-term droughts (Turner 1998, NatureServe 2023e). 

As with YFTLs, MFTL habitat and burrows can be damaged by military vehicle and off-highway vehicle 

use (Grant and Doherty 2009; NatureServe 2023d, e). There are no immediate plans to conduct ground-

based training within the Mohawk Dunes complex.  

Fringe-toed lizards prefer fine, windblown aeolian sand flats adjacent to dunes, with sparse perennial shrubs 

for cover and hunting opportunities (Durtsche 1995, Turner 1998, NatureServe 2023d). Like YFTLs, 

climate change may negatively affect MFTL populations by altering dune communities and vegetation, 

while increasing temperatures and droughts could decrease sand moisture during egg development, leading 

to decreased recruitment (Bagne and Finch 2012, Derycke et al. 2020). The restricted range of the MFTL 

increases its susceptibility to climate-related impacts, yet it is adapted to hot, dry desert environments and 

its populations are assumed to be relatively stable, resulting in a moderate climate change vulnerability 

score. Increasing the monitoring of MFTL and other fringe-toed lizard populations would help to identify 

trends and better refine management objectives for this species. 

Sonoran Desert Tortoise- CCVA Score: Moderate 

The Sonoran Desert tortoise is an AZGFD SGCN that can be found across BMGR. Its distribution extends 

south and east of the Colorado River in Arizona into northern Mexico (NatureServe 2022n). The Sonoran 

Desert tortoise is a slow-growing, long-lived species with relatively low fecundity (USFWS 2021c). Its 

distribution has not undergone any significant reduction and past population declines have been local and 

due primarily to localized drought (USFWS 2021c). Other threats to their population are habitat 

fragmentation, livestock grazing, disease, and non-native vegetation (NatureServe 2022n). Although desert 

tortoises are adapted to dry desert conditions, projected climate change may still impact their populations. 

Shifts in temperature and precipitation could have deleterious effects on the tortoise’s habitat, incubation, 

and thermoregulation. Higher projected temperatures are likely to alter sex ratios, hatchling survival, and 

thermoregulation capacity, which may cause the tortoises to remain underground for longer periods to 

escape increasing ambient temperatures.  

Sonoran Desert tortoise females may be able to adjust for annual temperature variation by nesting earlier 

or later in the season than usual or by nest site selection. This could include digging deeper nests or selecting 

cooler, shaded sites. Studies involving the Sonoran Desert tortoise are limited but one such study indicates 

that the species is likely to begin nesting earlier in the season to compensate for increased annual 

temperatures (Lovich et al. 2017). Earlier nesting seasons could be detrimental to the species as it narrows 
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the window of time females have to obtain nutrients to develop their eggs, possibly resulting in decreased 

clutch size or reproductive failure. These efforts to adjust for higher temperatures may not be reliably 

successful and egg clutches could still reach critical temperatures that result in all female offspring or egg 

death (Lovich et al. 2017). Although Sonoran Desert tortoises are well adapted to arid climates, climate-

related impacts such as prolonged droughts and increasing temperatures could impact tortoise recruitment, 

while nonnative vegetation and altered fire regimes could negatively affect their populations, resulting in a 

moderate climate change vulnerability score. 

Monarch Butterfly- CCVA Score: Very High 

The monarch butterfly is a federal candidate species that migrates through BMGR but does not breed there. 

Since the early 2000s, monarch populations in North America have declined by 90% due to habitat loss and 

severe weather events (Anderson and Brower 1996; Brower et al. 2002, 2012; USFS 2015; NatureServe 

2022p). The North American populations are migratory, breeding in summer across the U.S. and southern 

Canada and overwintering in a small region in the mountains of Mexico and southern California 

(NatureServe 2022p). Studies have indicated that climate is a major driver of the species’ population 

dynamics (Barve et al. 2012, Zipkin and Oberhauser 2012). Therefore, projected climate change scenarios, 

such as altered timing and magnitude of weather events, could have substantial effects on monarch 

populations (Barve et al. 2012, Zipkin and Oberhauser 2012). In fact, multiple ecological niche models 

have projected that their populations will decline due to climate-related impacts and habitat loss in both 

winter and summer ranges (Oberhauser and Peterson 2003, Batalden et al. 2007, Barve et al. 2012, 

NatureServe 2022p). Due to recent population declines and their susceptibility to climate-related impacts, 

such as extreme weather events and droughts, monarch butterflies received a very high climate change 

vulnerability score.  

Acuña Cactus- CCVA Score: Very High 

The acuña cactus is a federally endangered subspecies that exists in three distinct clusters on BMGR East. 

It has a restricted distribution from southern Arizona to northern Sonora, Mexico, with only seven 

populations in Arizona, U.S. and one population in Mexico (NatureServe 2022q, USFWS 2022a). From 

1981 to 2021, in all populations that have been monitored, population trend appears to be declining, 

indicating that mortality exceeds recruitment in plants >25mm in height. Researchers attributed this to 

drought, climate change, border activity, mining activity, urban development activity, livestock activity, 

nonnative plant invasion and fire regime alteration, uprooting, herbivory and predation, and illegal 

collection (USFWS 2022a). Droughts can impact acuña cactus populations by decreasing or almost 

eliminating seed recruitment and lowering adult survivorship (USFWS 2013, 2022a). Phenological models 

of Sonoran Desert shrubs show that since the late 1800s, climate change may have shifted flowering up to 

41 days earlier (Bowers 2007). Decreased water availability, especially in winter, results in lower flower 

production and decreased recruitment (USFWS 2013, 2022a). Smaller, younger acuña cactus individuals 

may be especially vulnerable to prolonged drought because they have less water storage capacity. The acuña 

cactus is not fire-adapted and increases in fire intensity and frequency could have negative impacts on its 

survival and recruitment (USFWS 2022a, b). Invasive species encroachment, which is expected to increase 

due to climate change, could also negatively impact acuña cactus populations by outcompeting them for 

water, nutrients, sunlight, and space and increasing the fuel load and potential fire frequency of the region 

(Bagne and Finch 2012, USFWS 2022a, b).  

Decreases in the abundance of pollinators and seed dispersers could also lead to continued low recruitment 

of acuña cactus (Bagne and Finch 2012). A recent study projected that, despite climate change, acuña cactus 

populations would remain relatively stable until 2080 (Larios et al. 2020). Researchers found that the acuña 
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cactus populations were maintained by established, long-lived adults that had low mortality rates, but that 

climate change severely impacted the recruitment of young individuals, leading to a steep population 

decline following the mortality of mature plants (Larios et al. 2020). Because changes in climate are partly 

responsible for the observed decline in acuña cactus, and because climate-related impacts such as warmer 

temperatures, increased severity and frequency of droughts and wildfire, and encroachment by invasive 

species are projected to negatively affect their populations, the acuña cactus received a very high climate 

change vulnerability score. 

2.3.5 Wetlands and Floodplains 

Wetlands and floodplains are special categories of water resources. Water resources are protected under the 

Clean Water Act and the Rivers and Harbors Act. These acts require controls on management and 

stewardship of many types of “waters,” such as rivers, perennial streams, and certain wetlands. Wetlands 

and floodplains, along with other types of waters, are also important habitat components; sources of many 

types of food, shelter, and cover resources for plants and animals; and are also a critical resource for 

humans. Certain types of water resources may be designated as waters of the U.S. or waters of the state, 

and certain wetlands may qualify for additional protection as jurisdictional wetlands.  

BMGR does not currently have any waters of the U.S., waters of the state, or jurisdictional wetlands, but 

regulations governing the qualifications for these categories change, and should the need arise, BMGR will 

conduct surveys to determine if any protected categories of waters exist. EO 11990 directs the management 

of wetlands.  

Floodplains are low-lying areas along streams or rivers that may be inundated during high flow events. 

They are important to natural resource management because they often support unique communities of 

species adapted to a certain disturbance regime, and because infrastructure built on floodplains may be at 

risk of damage from flood events. EO 11988 directs the management of floodplains. 

Due to the low amounts of precipitation in the Southwest, xeroriparian communities dominate over typical 

wetland communities. Xeroriparian areas are typically dry wash sites with denser vegetation communities 

than those of the surrounding desert and are important habitat used by many species. Larger washes are 

generally lined with mesquite, ironwood, paloverde, and a variety of other trees, shrubs, and herbaceous 

plant species, whereas smaller washes may support an occasional tree or simply contain larger shrubs than 

the surrounding plant community (BLM 2000). Large and small mammals depend on these areas for forage 

and cover. Birds depend on them for nesting, forage, and predator avoidance, and use them heavily during 

migration (BLM 2000). Xeroriparian communities contribute to overall biodiversity, supporting a wider 

range of plants and insects than surrounding uplands.  

Broad floodplains are associated with the major washes, which generally flow down the axes of the valleys 

between adjacent ranges (Klawon and Pearthree 2001). These floodplains are composed mainly of sand, 

silt, and clay sediments with gravelly, often braided channel deposits, and are subject to flash flooding from 

storm events. Although flood hazards exist, the Federal Emergency Management Agency has not delineated 

100-year floodplains in this area (USAF 2010). 

The hydrologic integrity of floodplains on BMGR East and West is threatened by roads that cross 

perpendicular to the flow. These roads are maintained with dragging and grading, which can lower the 

road’s elevation profile and disconnect the hydrology of the lower watershed from the region above the 

road. Roads then become ephemeral washes that trap and channel water across, instead of down, the 

floodplain. This cycle then causes extensive deterioration of the roads, requiring even more frequent 

grading.  
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BMGR East 

Ephemeral washes include Sauceda Wash, Quilotosa Wash, Tenmile Wash, Midway Wash, and 

Growler/San Cristobal Wash. These systems have many large and small tributaries that are dry except after 

rare heavy or prolonged rain events (BLM 2000). 

Except for Midway Wash, all of the ephemeral washes including Sauceda Wash, Quilotosa Wash, Tenmile 

Wash, and San Cristobal/Growler Wash on BMGR East flow to the Gila River. Mesquite bosques, along 

with ironwood, paloverde, and a variety of other trees, shrubs, and herbaceous plants, are found along 

Tenmile Wash, Midway Wash, and Growler/San Cristobal Wash. 

BMGR West 

The Mohawk Valley, a large arroyo, runs along the valley’s axis and eventually dissipates into progressively 

smaller interior deltas. These deltas drain north but do not reach the Gila River (Malusa and Sundt 2015).  

In contrast, the Coyote Wash arroyo contains islands of naturally developed floodplains, which run along 

the entire 31-mile length of the Lechuguilla Valley (Malusa and Sundt 2015). Historically, Coyote Wash 

joined the Gila River at the town of Wellton, but it now ends at a berm protecting the Wellton Mohawk 

Canal. The wash is an important xeroriparian feature that provides habitat for both plants and animals 

(Malusa and Sundt 2015). 

Fortuna Wash originates in Fortuna Canyon on the west side of the Gila Mountains. It is fed by numerous 

smaller washes as it drains north through the Fortuna Foothills toward the Gila River. The arroyo is still 

largely intact despite being surrounded by urban development north of the BMGR and ephemeral stream 

flows still have the potential to reach the Gila River when conditions are right. 

2.3.5.1 Climate Impacts on Wetlands 

Xeroriparian communities, such as those of the larger ephemeral washes of BMGR East and arroyos of 

BMGR West, may benefit from projected increased levels of seasonal precipitation and inundation. 

However, the warmer temperatures projected under a changing climate may counter increases in 

precipitation via increased evapotranspiration, particularly during drier months (CEMML 2019). In 

addition, climate change is likely to negatively affect these systems through erosion caused, in part, by 

increasingly intense storm events (Overpeck et al. 2013, Seneviratne et al. 2021). Increased erosion from 

storms may exacerbate road maintenance challenges, particularly along roads that are perpendicular to 

washes. Increased erosion can alter wetland and xeroriparian systems that may not tolerate increased 

sediment loads. 

Water availability in the desert Southwest overall is declining with climate change (Griffis-Kyle, personal 

communication). Amphibians are an excellent indicator of desert water sources for wildlife given that they 

are tied to aquatic resources for both habitat and hydration, and thus can be a useful monitoring target. 

BMGR East may support additional aquatic and/or amphibian species monitoring if warranted, including 

potentially investigating the following research questions: 

 What is the role of timing and duration of inundation of stepping-stone aquatic habitats, such as 

charcos, potholes, and intermittent streams/washes, in the connectivity of amphibian populations, 

and how may connectivity provided by these stepping-stones be harmed during drought or with 

changes to rainfall regimes from climate change?  

 Can wetland site quality be ranked across a spectrum of measurements that would help managers 

more effectively distribute their efforts in water management? Amphibians could be used as a case 
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study to build and test an integrative ranking system as proof of concept. Then the system could be 

adapted to apply to wildlife species of interest, such as T&E species or game species. 

2.3.6 Other Natural Resource Information 

N/A 

2.4 Mission and Natural Resources 

2.4.1 Natural Resource Constraints to Mission and Mission Planning  

Natural resource constraints on the mission and mission planning include a combination of factors. Federal 

and state environmental laws and regulations, as well as physical and ecological factors, can affect the use 

of the Range and other facilities. Similarly, conservation measures included in biological opinions and 

conservation agreements can constrain military operations. 

Operations and development on much of BMGR must consider the presence of Sonoran pronghorn and 

reduce or prevent effects to the species. Due to its endangered status, all actions at BMGR that may affect 

Sonoran pronghorn must undergo Section 7 consultation under the ESA. Approximately 70% of BMGR 

East and 36% of BMGR West are within Sonoran pronghorn habitat (Figure 7-4 and Figure 7-5). At BMGR 

East, air and ground operations on the NTAC, STAC, and Range 1 are affected by the presence of animals 

in the vicinity of targets and along roads, and in any proposed development or expansion of facilities on 

these ranges or below the air-to-air range (generally throughout the area west of SR-85). These operations 

must consider their potential impacts on Sonoran pronghorn and its habitat and recovery. To enhance fawn 

recruitment, the 56 FW schedules range maintenance and explosive ordnance clearances on NTAC and 

STAC outside the fawning season. 

Concerted efforts of the USAF, USMC, AZGFD, USFWS, and other members of the recovery team have 

resulted in improved status of Sonoran pronghorn through numerous recovery actions (e.g., habitat 

protection and enhancements, establishment of a non-essential experimental population, construction and 

maintenance of wildlife water sources). These and other actions are part of the Recovery Plan for the 

Sonoran Pronghorn. If successful, they will lead to downlisting and, ultimately, delisting of the species 

(USFWS 2016a). In the interim, however, the increased number of animals on the Range has the potential 

to increase mission constraints. On BMGR East, daily monitoring of target areas on NTAC, STAC, and 

Range 1 typically results in closing several targets to ordnance delivery for the day because of the presence 

of one or more animals in the immediate vicinity. It is anticipated that target closures will increase with 

population increases, and this will further constrain mission execution unless procedures currently in place 

evolve to mitigate this effect. However, the USFWS has worked with the military to reduce mission 

constraints. For example, in 2010, the USFWS issued a non-jeopardy BO with authorized incidental take 

of multiple Sonoran pronghorn. The BO allowed for reduced target closure distances to limit constraints on 

the military, while still minimizing risks to Sonoran pronghorn from military operations (USFWS 2010a). 

Additionally, the USFWS has provided feed and water near the Range boundaries (east, west, and south) 

to lure Sonoran pronghorn away from actively used targets. These activities are discussed in detail in 

Section 7.4.1 Sonoran pronghorn.  

Under the terms of a 2016 Candidate Conservation Agreement (AIDTT 2015), the 56 FW and MCAS Yuma 

agreed to implement measures to protect the Sonoran Desert tortoise (see Section 7.4.2) and its habitat 

across all BMGR. The provisions of the INRMP, especially road and vehicle travel management, contribute 

to the protection of the species. Both USAF and USMC travel management services are committed to 

keeping off-road vehicle use to the minimum required for range maintenance and operations. Another 
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agreed-upon measure in the Candidate Conservation Agreement is to schedule explosive ordnance 

clearances and range maintenance in sensitive areas at BMGR East (primarily the ETAC Range) during 

seasons when the tortoise is less active. Combined with the scheduling constraints imposed by avoiding the 

Sonoran pronghorn fawning season, this restriction precludes significant flexibility in scheduling tactical 

range clearance and maintenance closures.  

Approximately 114,800 acres of the Yuma Desert Management Area for FTHL occurs on BMGR West. 

This accounts for roughly 88% of the species’ remaining habitat in Arizona. As a signatory to the 1997 

Candidate Conservation Agreement and as prescribed by the 2003 FTHL Rangewide Management Strategy 

(2003 RMS), MCAS Yuma has agreed to a disturbance cap of no more than 1% of the FTHL habitat 

managed by the installation. Additional habitat losses on lands contiguous to BMGR West will likely result 

in increased management emphasis on the remaining protected habitat within the Range. Precluding listing 

of this species under the ESA is vital to maintaining the success and mission readiness capabilities at BMGR 

West. MCAS Yuma remains focused on expanding range capabilities while maintaining sufficient habitat 

for the species. Adhering to the 1% disturbance threshold and implementation of the 2003 RMS, as well as 

effective management of the FTHL and its habitat, will continue to be fundamental to this effort. 

Birds and wildlife represent significant threats to flight safety and can impact the timing of aircraft 

operations and training. Bird/Wildlife Aircraft Strike Hazard (BASH) concerns are greatest during landings 

or takeoffs or when aircraft fly at low altitudes, rather than during in-flight operations that are typical at 

BMGR. A BASH Reduction Plan is in place at BMGR East and West and is discussed in detail in Section 

7.12 Bird/Wildlife Aircraft Strike Hazard.  

The invasion of Sahara mustard (Brassica tournefortii) and buffelgrass (Pennisetum ciliare), primarily in 

BMGR West, and stinknet (Oncosiphon pilulifer), Sahara mustard, and buffelgrass in BMGR East, has the 

potential to limit ground or air-to-ground training in areas where these species form dense monocultures. 

These monocultures can be a fuel source, increasing fire danger when there are ignition sources such as 

vehicles and air-to-ground artillery. The spread of Sahara mustard and buffelgrass is controlled through 

mechanical and chemical removal. Invasive species may further constrain the military mission by degrading 

habitat for native, rare, threatened, and endangered species, potentially leading to additional listings and 

increased regulatory burdens. Curtailing spread of small existing infestations and preventing new 

infestations is always a cheaper and more efficient option than widespread control of invasive species after 

a large-scale invasion. A discussion on the impacts and control efforts for invasive plant species is provided 

in Section 7.11.1 Invasive Species.  

Erosion resulting from dragging of roads by CBP and use of unauthorized off-road vehicles has occurred 

in areas. Fugitive dust from wind-driven erosion has the potential to disrupt training due to reduced 

visibility, fouling of mechanical and electrical systems, and effects on the health of personnel training at 

BMGR. Increased erosion along roads from more intense storms, particularly roads that bisect major 

washes, may result in additional expenses for maintenance, both to keep roads in working order for mission 

needs and to repair damage to natural resources. 

2.4.2 Land Use 

Although BMGR is technically a withdrawn land area, from the perspective of supporting military 

operations, the Range is composed of both lands and overlying restricted airspace reserved for military 

purposes (Figure 2-7, Figure 2-8, and Figure 2-9). The restricted airspace dimensions of BMGR remain 

unchanged from those that were in effect following the implementation of the MLWA of 1999. The four 

restricted airspace areas overlying the Range—R-2301W, R-2301E, R-2304, and R-2305—are designated 
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by the Federal Aviation Administration to support the military training missions of the Range. BMGR 

supports a wide diversity of tactical aviation training activities as well as selected ground training and 

training support operations.  

Air and land space that directly support regular military training activities provide:  

 the surface space needed to adequately disperse activities so that realistic training can regularly 

occur either as independent but simultaneous events or as large-scale, combined action events; 

 the flexibility to host irregularly scheduled training or testing activities, (e.g., air-to-air missile 

shoots or long-range air-to-ground weapons deliveries) that require restricted air and land space 

configurations that cannot be accommodated by standard weapons ranges or other activity areas; 

and 

 buffers that permit multiple independent training events to safely occur simultaneously and protect 

public safety. 

Although substantial changes in aircraft, weapons, and warfighting tactics have occurred over the decades, 

development and improvements in weapons ranges and other training sites has led to only a modest 

expansion in the surface use needed to support training activities. The basic configurations of the weapons 

ranges established from 1950 through the 1980s, coupled with necessary upgrades and routine maintenance, 

have enabled many of these facilities to provide long-standing and sustainable training support.  

After several decades, the aggregate footprint of surface disturbance that affects the ground surface, surface 

hydrology, and/or vegetative communities is approximately 13%. The greatest disturbance occurs within 

1,000 feet of a target. Disturbance includes impacts from munitions, rockets, and flares, large and small 

bomb craters, vehicle tracks and bomb drags from Explosive Ordnance Disposal (EOD) clearances to 

remove unexploded ordnance, and construction and maintenance activities associated with targets and 

roads.  

Therefore, the primary focus of ecosystem and biodiversity management at BMGR has been landscape-

level protection and conservation rather than manipulation or restoration. Similarly, the primary focus of 

protected species management has been the protection and conservation of existing natural habitats, in 

conjunction with surveys, to ensure understanding of species’ distributions, abundances, and management 

needs. The current endangered or threatened status of protected species at BMGR has resulted largely from 

historical and ongoing losses of off-range habitat, disease, adverse climatic trends, and other negative 

effects of non-military activities. Although military activities pose some risks to certain species, these 

potential effects are comprehensively mitigated, and military use of the Range has not been found to 

jeopardize any protected species. In fact, effects of substantial habitat protection at BMGR have contributed 

markedly to the continued existence and recovery potential of the Sonoran pronghorn and continued 

conservation of the FTHL. Additional information on the Sonoran pronghorn, FTHL, and other protected 

or sensitive species is provided in Section 7.4 Management of Threatened and Endangered Species. 

BMGR East 

BMGR East land area is currently divided into eight aviation subranges for safely supporting multiple and 

simultaneous training or other operations. BMGR East also includes Gila Bend AFAF, Stoval Auxiliary 

Airfield, and AUX 6 to support training in forward area airfield operations, observation points, and other 

facilities.  

In 2010, proposed range enhancements were analyzed in the Final Environmental Impact Statement for 

Proposed BMGR East Range Enhancements (USAF 2010) and approved for implementation in a Record 
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of Decision (ROD). Since implementation of the 2018 BMGR INRMP, the following enhancements either 

have been completed or may occur during the 5-year planning period covered by the INRMP (2024 to 

2028): 

 Convert Range 3 into a helicopter gunnery range to better support the specialized training needs of 

rotary-wing users. Construction of this range has been completed and use of the area for gunnery 

training has begun. Improvements to the original design are to be made as part of ongoing 

maintenance. 

 Construct a new air traffic control tower, buildings for base operations, and fire department 

buildings at Gila Bend AFAF. These improvements would enhance the safety of operations, 

eliminate the need for waivers of certain airfield criteria, and enhance the capability of Gila Bend 

AFAF as a divert airfield for aircraft experiencing in-flight emergencies while operating from 

BMGR East. The new control tower would meet the minimally acceptable visual surveillance or 

depth-perception standards specified by the Unified Facilities Criteria for military airfields. This 

action was selected for implementation in a ROD, but funding for the project is not yet available.  

 Complete improvements to the Range 1 Road to mitigate flooding and erosion issues using the 

selected Erosion Mitigation Alternative (CEMML 2022a) of constructing a concrete, at-grade 

crossing and enlarge existing drainage patterns to direct flows toward Tenmile Wash.  

The remaining “enhancements” described in the 2010 Environmental Impact Statement (EIS) are designed 

to improve operations but do not involve construction on the Range: 

 Lower the operational floor of R-2301E restricted airspace over the Cabeza Prieta NWR to enable 

fixed-wing aircraft aircrews to perform realistic low-level attacks on targets located in the STAC 

and realistic low-level air-to-air intercepts in the air-to-air combat tactics Range. Currently, 

overflights of the refuge are restricted to altitudes of 1,500 feet AGL or higher, except within 

approved corridors, under the terms of a 1994 MOU between the DoD and DOI. The 2010 EIS 

assessed proposals to lower the overflight floor to 500 feet AGL to support low-level attack and 

intercept training that would provide combat conditions that aircrews may encounter in real-world 

scenarios. Implementation of this approved action will not occur until the MOU is renegotiated. 

 Authorize additional ground-based training for combat search and rescue teams, special operation 

teams, USMC units, and potentially other small squads of troops that involve clandestine insertions 

and extractions from helicopters or vehicles, cross-country land navigation, and other activities 

while traveling in stealth on foot. The 2010 EIS assessed proposals to expand the opportunities for 

this type of training. Helicopter insertions and extractions and vehicle movements associated with 

this training would be restricted to existing helicopter landing zones and roads. This proposal has 

been implemented. 

 Establish streamlined procedures to facilitate environmental reviews and approvals for 

reconfiguring or otherwise updating tactical range targets on a timely basis to provide training that 

reflects the combat conditions that U.S. warfighters will encounter when meeting real world threats. 

This proposal has been implemented. 

BMGR West 

MCAS Yuma organizes its air and ground combat forces into Marine Air Ground Task Forces, which form 

the fundamental cornerstones of modern USMC combat doctrine. These forces are scalable and tailored for 

specific missions (e.g., humanitarian assistance, emergency response, peacekeeping, specific regional 

threat, and major war abroad) that integrate air and ground assets to accomplish the assigned mission. With 
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the exception of the R-2301W restricted airspace being divided into four aviation subranges, all listed 

training facilities and features are ground-based.  

The USN-approved development of the Auxiliary Landing Field (ALF) complex to support Marine Corps 

F-35B training for the West Coast basing of the F-35B aircraft (USFWS 2010a) was completed in 2015. 

The F-35 will replace the AV-8B aircraft in USMC squadrons based at MCAS Yuma. The current military 

features, facilities, and uses are shown in Figure 2-9 and detailed in Table 2-16 with notations as to whether 

they were constructed after 2012. 

2.4.2.1 BMGR Road System and Public Access 

Continued surveys and monitoring of the road system have prompted Luke AFB and MCAS Yuma to 

propose changing the road classifications and adding recently created roads to support military training, 

resource management, and law enforcement. The status of the BMGR road system and public access 

opportunities are addressed below.  

BMGR East  

The 2023 road system includes maintained roads through active target complexes. However, it does not 

include vehicle routes used within the complexes to construct and maintain individual targets or those used 

for EOD clearance activities. The surface areas within target complexes affected by construction, 

maintenance, and EOD clearance vehicles are in open areas already heavily disturbed by bombing and 

strafing. Vehicle operations associated with these activities contribute to ground disturbance. Occasionally, 

the USAF may need to reuse a closed road when it is the only means of accessing a location for certain 

activities, such as conducting a Native American group visit to a remote sacred site and traditional cultural 

property or transporting equipment to an isolated location. The closed road would be used for such an 

occasion but would not be otherwise mapped, marked, or signed for other government agency use, as is 

done with roads classified for regular administrative use. The road would remain classified and treated as 

closed for all routine government uses. When the need to reuse a closed road is identified, the USAF would 

evaluate the proposed use for compliance with environmental laws (e.g., to verify that no species newly 

listed as either threatened or endangered, or proposed for listing, under the ESA is likely to occur in the 

area). Closed roads that have been reclassified as recovered former roads would require careful assessment 

of the potential effects of the proposed reuse on their recovered status before new use of these former routes 

could be approved. Additionally, a review of Aguila Road and any other roads occurring within the Sentinel 

and Ajo parcels will undergo an environmental review for potential impacts to the environment. 

As indicated in Table 2-13, the active road system recorded in 2023 includes 762 miles of roads, 187 miles 

of which are designated for public access. Because extensive areas of BMGR East are used on a regular 

basis for hazardous military activities, public access is limited. Public access to Management Unit 6 (which 

includes what is known as Area B) is subject to temporary closures as needed for military purposes. Areas 

currently open to the public also may be closed to protect vulnerable natural or cultural resources from 

damage. 

As outlined in Table 2-13, additional surveys and monitoring of roads have led to the changes in miles of 

roads as follows (Figure 2-5):  

 Roads open for administrative (government) use only increased by 7 miles since 2018.  This 

difference is from the addition of two new roads. The new Aguila road supports access to the 

northwestern portion of the Aguila Mountains for biological monitoring. The new road segment 

south of the Granite Mountain road supports access to a pronghorn water development. 
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 Roads open for public use increased by 11 miles. This difference is from the addition of two new 

land areas: Sentinel Plain area and Ajo Airport area. 

Table 2-13. Barry M. Goldwater Range East designated road system 2012, 2018, and 2023  

Road Category 2012 2018 2023 

Miles of roads for administrative (government) use only 581 568 575 

Miles of roads open for public use 175 176 187 

Total Miles of Road 756 744 762 

 

BMGR West  

The designated road system continues to function as documented in the 2012 INRMP, with a few minor 

exceptions. The 2012 INRMP reported three road designations: miles of administrative-use-only roads 

inside military hazard/security areas, miles of administrative-use-only roads outside of military 

hazard/security areas, and miles of roads classified for administrative or public use outside of restricted 

military hazard/security areas. For 2018 and 2023, the road designation system was simplified to two 

categories: miles of roads classified for administrative use only and miles of roads classified for public and 

administrative use. The difference in miles of administrative-use-only roads is due to more accurate surveys 

of the roads. No new roads were added to BMGR West during 2012–2018, but additional roads have been 

added to the 2023 INRMP.  

The area available for public access continues to include about 75% of BMGR West. All or portions of the 

public use area are subject to occasional temporary closures to support military activities that present safety 

hazards and/or have security requirements.  

The active road system includes a total of 710 miles of active roads, including 437 miles of public access 

roads (Table 2-14 and Figure 2-6). 

 

Table 2-14. Barry M. Goldwater Range West designated road system 2012 and 2018 

Road Category 2012 2018 2023 

Miles of roads classified for administrative use only 195 209 273 

Miles of roads classified for public and administrative use 427 427 437 

Total Miles of Road 622 636 710 
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Figure 2-5. Barry M. Goldwater Range East travel management
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Figure 2-6. Barry M. Goldwater Range West travel management
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Table 2-15. Barry M. Goldwater Range East current military training facilities, features, and use 

Area/Activity 
Description of Current Training Feature, 

Facility, and Military Use 

Status 

Since 

2018 

INRMP 

BMGR East 

Land Base 

BMGR East, which represents 60% of the total BMGR acreage, is divided 

into eight subranges (numbered and tactical ranges, and the air-to-air 

range—as described below) that may be scheduled separately to support 

multiple missions or scheduled together for larger exercises and events.  

Unchanged 

Restricted 

Airspace 

The areas defined by R-2301E, R-2304, R-2305 lateral boundaries, the 

altitude floors and ceiling remain unchanged since before 1960. They are 

not affected by the land withdrawal. R-2301E overlies most of BMGR 

East land area, including Stoval AUX, two tactical ranges (NTAC and 

STAC), three of the four numbered ranges (1, 2, and 4), and the Air-to-Air 

range. The area extends from the surface to 80,000 feet MSL. R-2304 

overlies ETAC, part of Area B, which is open to the public by permit, and 

a small portion of the Tohono O’odham Nation. R-2305 overlies Range 3 

and its facilities and extends south over a portion of Area B. The vertical 

limits of both R-2304 and R-2305 are surface to 24,000 feet MSL. 

Unchanged 

Numbered 

Ranges  

Four numbered ranges capable of supporting Class A (scored) operations 

support primary instruction in air-to-ground delivery of bombs, rockets, 

and gunnery (inert/training ordnance only). The airspace associated with 

these ranges may be scheduled concurrently with adjacent tactical ranges 

as needed. Facilities on and use of these subranges remain almost entirely 

unchanged since well before the 2012 INRMP update. The single 

exception was conversion of the left side of Range 3 to a helicopter 

gunnery range. Construction of this facility began in 2012; it has since 

been completed and is in use.  

Unchanged 

Tactical 

Ranges 

Three tactical ranges (NTAC, STAC, and ETAC) support aircrew training 

in gunnery, bomb, rocket, and missile employment. Targets simulate 

tactical features such as airfields, railroad yards, missile emplacements, 

truck convoys, urban areas, and enemy compounds. Threat simulators may 

be included in training scenarios to better reflect real-world conditions. 

Only practice ordnance may be employed on most targets; high-explosive 

ordnance may be used only on six targets specifically designated for this 

purpose. The tactical ranges continue to be used daily for ordnance 

delivery training. 

Unchanged 

 

Air-to-Air 

Range 

A portion of this range may be used for air-to-air gunnery and missile 

firing; however, these operations are scheduled infrequently. This area is 

used daily for aerial combat and maneuvering training with no ordnance 

expenditure. 

Unchanged 
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Table 2-15. Barry M. Goldwater Range East current military training facilities, features, and use 

Area/Activity 
Description of Current Training Feature, 

Facility, and Military Use 

Status 

Since 

2018 

INRMP 

Range 

Munitions 

Consolidation 

Points 

(RMCPs) 

RMCPs 1, 2, 3, and 4 continue to serve as range EOD and maintenance 

support areas. Expended munitions, munitions scrap, and target debris that 

is safe for handling is cleared from the three tactical and four manned 

ranges and transported to the RMCPs for demilitarization and 

decontamination processing before being released for off-range recycling 

or disposal. The RMCPs are also used as staging locations for target 

construction, maintenance, and replacement operations. The use and 

configuration of these areas are unchanged since the 2012 update. 

Unchanged 

EOD Training 

Range 

The EOD Training Range continues to be used for instructing EOD 

technicians to perform safe detonations of expended but unexploded 

ordnance. Detonation of high-explosive charges weighing up to 2,000 

pounds net explosive weight is authorized in this area.  

Unchanged 

Small Arms 

Range 

Since 2012, minor improvements and repairs to the Small Arms Range 

have been completed. The range continues to be used almost daily for 

small arms training by the CBP and, occasionally, by USAF Security 

Police.  

Unchanged 

Gila Bend 

AFAF 

Gila Bend AFAF continues to serve as the operational support center for 

BMGR East. It includes an 8,500-foot runway, six helipads, and other 

airfield facilities, as well as offices, workshops, storage, lodging, and other 

spaces. No active-duty personnel or aircraft are permanently based at Gila 

Bend AFAF. Construction of a new air traffic control tower was assessed 

in an EIS and selected in a ROD for implementation; however, funds to 

complete these projects are not yet available. Ongoing maintenance and 

improvement of facilities at Gila Bend AFAF are routinely conducted.  

Unchanged 

Assault 

Landing 

Zones 

(Auxiliary 

Airfields) 

Auxiliary Airfield 6 and Stoval airfields are World War II–era triangular 

airfields used for certain limited training activities. AUX 6 is regularly 

used for C-130 and helicopter operations by USAF, USMC, and ARNG 

units. The conditions of existing runways are poor, resulting in USAF 

limitations for training in the areas. Stoval Airfield, on the far west side of 

BMGR East, is used by USMC units, primarily during the twice-yearly 

weapons and tactics instructor courses. Landing zone and drop zone 

operations are conducted at both these locations. AUX-11 is no longer 

used as an airfield, but the area immediately south serves as a site for 

exercise-specific communications operations.  

Unchanged 
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Table 2-15. Barry M. Goldwater Range East current military training facilities, features, and use 

Area/Activity 
Description of Current Training Feature, 

Facility, and Military Use 

Status 

Since 

2018 

INRMP 

Sand and 

Gravel 

Excavation 

and Stockpile 

Areas 

Excavation of sand and gravel from 10 wash locations in BMGR East and 

stockpiling of these materials at five sites for later on-range use is 

approved but not yet implemented; a permit from Maricopa County is 

required. As of 2022, no sites are currently being used. The sand and 

gravel may be used in target construction or road repairs as needed.  

Unchanged 

EOD 

Clearance 

EOD clearances occur annually, every 2 years, and every 10 years. Annual 

clearances entail removing expended ordnance and target debris on the 

surface within 50 feet of roads and target access ways and in the vicinity 

of targets to maintain safe work areas for maintenance, reconstruction, or 

replacement of targets. Every 2 years, ordnance and target debris on the 

surface is cleared inside a 300-foot radius around each inert/practice 

ordnance target and inside a 500-foot radius around each live ordnance 

target. Every 10 years, ordnance and target debris on the surface is cleared 

inside a 1,000-foot radius around each inert/practice and live ordnance 

target. No EOD clearances are conducted within the Air-to-Air subrange. 

Unchanged 

Air Combat 

Training 

Systems 

Air Combat Training Systems provide a variety of technologically 

advanced equipment and support capabilities, including the Range 

Operations Coordination Center (Snake-eye), Air Combat Maneuvering 

Instrumentation, scoring and feedback systems, and simulated ground-to-

air threats. Electronic equipment is continually upgraded; some remote 

equipment locations, both on and off range, are no longer needed.  

Unchanged 
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Figure 2-7. Current military use at Barry M. Goldwater Range East 
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Figure 2-8. Restricted airspace at Barry M. Goldwater Range East 
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Figure 2-9. Current military use at Barry M. Goldwater Range West 
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Table 2-16. Barry M. Goldwater Range West current military training facilities, features, and use 

Range Feature or Facility 
Description of Current Training Feature, 

Facility and Military Use 

Status Since 2018 

INRMP 

Surface Area and Airspace 

BMGR West Surface Area 
BMGR West represents approximately 40% of the total 

BMGR acreage. Boundary and land withdrawal areas are 

as established by the MLWA of 1999. 

Unchanged 

Restricted Airspace 
R-2301W lateral boundaries, altitude floor (ground 

surface), and altitude ceiling (80,000 feet MSL) remain 

unchanged since 1960. 

Unchanged 

Airspace Subranges 

Four airspace subranges, including TACTS-Hi, TACTS-

Low, Cactus West, and AUX-II, are allocated to one or 

more subranges or are aggregated into larger units as 

needed to support training. 

Unchanged 

Aviation Training Ranges and Facilities 

AUX-II 

AUX-II provides an assault landing zone airstrip for 

training aircrews of C-130 aircraft to operate in and out of 

a primitive landing zone in a forward area. AUX-II also 

continues to be used as a staging area or forward arming and 

refueling point for helicopter operations. A Forward 

Operating Base was added in 2021 maximizing its training 

potential. The entire Forward Operating Base is located 

within the existing footprint of the AUX-II facility. 

Changed 

F-35B ALF 

 

 

 

 

 

Construction of the F-35B ALF (known as KNOZ) was 

completed in 2015. The ALF includes three simulated 

landing helicopter assault decks, flight control towers, 

aircraft maintenance shelter, refueling apron, and a fire and 

rescue shelter.  

 

 

 

 

 

 

 

Unchanged 
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Table 2-16. Barry M. Goldwater Range West current military training facilities, features, and use 

Range Feature or Facility 
Description of Current Training Feature, 

Facility and Military Use 

Status Since 2018 

INRMP 

Cactus West Target Complex 

Cactus West Target Complex includes (1) a bull’s-eye target 

located inside a 1,500-foot radius bladed circle, and (2) 

two-berm and panel targets for strafing practice. Ordnance 

deliveries are restricted to inert and practice munitions. As 

described later in this table, the Cactus West Target 

receives impacts from the Convoy Security Operations 

Course 2 Range and as a Live Ordnance and Drop Tank 

Jettison Area. 

 

Unchanged 

Urban Target Complex (UTC) 

The UTC provides a simulated urban setting with streets, 

240 buildings, multiple targets, and vehicles for training 

aircrews in precision air-to-ground attack in densely 

developed and populated areas. The UTC Range is located 

inside the fenced area. The complex also has a moving 

land target, which consists of a remotely controlled 

vehicle that pulls a target sled on an oval track. Nine 

unimproved landing zones were added around the 

perimeter of the UTC to facilitate landing of MV-22s. 

Changed 

Instrumentation 

A portion of the TACTS Range is instrumented to support 

air-to-air and air-to-ground combat training. The 

electronic architecture is composed of 27 fixed positions 

and 17 mobile positions that can track, record, and replay 

the simultaneous actions of 36 aircraft and scoring weapon 

use. The air-to-ground weapons delivery component is 

supported by 112 individual passive tactical target sites 

situated in 11 complexes that simulate airfield 

installations, power stations, fuel storage facilities, 

buildings, railway facilities, anti-aircraft missile and gun 

positions, and military vehicles. No munitions are fired or 

otherwise released on this electronically scored range. 

Unchanged 

Assault Landing Zone (ALZ) 

Hawkeye 

A 3,800-foot x 100-foot expeditious, unimproved tactical 

strip was constructed immediately south of Military Drag 

Road in 2020. The assault zone is used to train aircrews to 

conduct landing and takeoff combat operations in an 

austere environment. 

Addition 
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Table 2-16. Barry M. Goldwater Range West current military training facilities, features, and use 

Range Feature or Facility 
Description of Current Training Feature, 

Facility and Military Use 

Status Since 2018 

INRMP 

Air-Ground Training Facilities 

Ground 

Support Areas 

Thirty-three undeveloped ground support areas allow units 

to participate in off-road training exercises. Most ground 

troop deployments are coordinated with aviation training 

exercises to enhance the realism of air–ground training 

evolution for both elements. 

Unchanged 

Parachute Drop Zones (DZ) 

Twenty-two parachute tactical DZs are currently 

designated. The AUX-II DZ is located within a previously 

disturbed, inactive bull’s-eye bombing target. The DZ 

immediately to the East of AUX-II is the only DZ approved 

for parachute cargo drops, which require retrieval by an off-

road combat forklift. The other 10 DZs are located within 

ground support areas to minimize off-road driving for 

retrievals.  

Unchanged 

Ground Combat Training Ranges 

Rifle and Pistol Ranges 
The Rifle and Pistol Ranges are used to train and qualify 

personnel in the use of small arms. 
Unchanged 

Range 1 Complex 

The Range 1 Complex consists of two separate training 

ranges. Range 1 is an unknown distance automated live 

fire range for small arms weaponry. Range 2 is adjacent to 

Range 1 and is located in an unused sand and gravel 

borrow pit. It serves as a close combat maneuvering range 

in order to train Marines in proper small arms patrol 

techniques. 

Unchanged 

Range 5 
Range 5 is located adjacent to Panel Stager (south and 

east) and supports military demolition training. 
Changed 
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Table 2-16. Barry M. Goldwater Range West current military training facilities, features, and use 

Range Feature or Facility 
Description of Current Training Feature, 

Facility and Military Use 

Status Since 2018 

INRMP 

Deuce Village 

Deuce Village is located within Ground Support Area Site 

56 and serves as an aviation Military Operational Urban 

Training facility. It is a non-live fire training facility used 

to facilitate integrated training of both air and ground 

components. 

Addition 

Multi-Purpose Machine Gun 

Range (Panel Stager) 

The Multi-Purpose Machine Gun Range is located at the 

inactive air-to-ground bombing target at Panel Stager 

Range 2. Ground-to-ground machine gun fire of .50 caliber 

and smaller is directed from guns mounted on vehicles 

traveling on existing access roads at target sets located in 

the retired bombing impact area. 

Unchanged 

Convoy Security Operations 

Courses 1 and 2 and 

Murrayville (East and West) 

These facilities have been decommissioned and are no 

longer in use. 
Inactive 

Combat Village 

Combat Village simulates a small building complex 

adjacent to a railroad. This facility is used as an 

electronically scored target and for training small units in 

infantry tactics involving reconnaissance, assaults, or 

defense. Only blank small arms munitions and a special 

effects small arms marking system are authorized for use 

at this infantry tactics training site. 

Unchanged 

Hazard Areas 

Hazard Areas 2, 3, and 4 were extended southernly to 

within approximately 1 mile of the US/Mexico border to 

facilitate extended Weapon Danger Zone footprints. 

Changed 

CS Chamber 

The CS Chamber (a chamber with a controlled 

concentration of tear gas) is used for training Marines to 

recognize, take protective measures, and complete mission 

requirements in a chemical, biological, radiological, or 

nuclear environment. It is located southeast of the 

pistol/rifle range. 

Unchanged 
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Table 2-16. Barry M. Goldwater Range West current military training facilities, features, and use 

Range Feature or Facility 
Description of Current Training Feature, 

Facility and Military Use 

Status Since 2018 

INRMP 

Support Areas 

Cannon Air 

Defense Complex 

The Cannon Air Defense Complex provides 

administrative, maintenance, and training areas for a 

Marine Air Control Squadron. The complex is a permanent 

built-up facility of about 192 acres. 

Unchanged 

AUX-II Field Ammunition 

Supply Point 

The Field Ammunition Supply Point, located about 1,500 

feet northwest of AUX-II, provides temporary secure 

storage for munitions used by ground units during field 

exercises, primarily during semi-annual weapons and 

tactics instructor courses. 

Unchanged 

Munitions Treatment Range 

The Munitions Treatment Range is designed for 

emergency response of demilitarized and/or unserviceable, 

outdated, or obsolete munitions. Additionally, energetic 

materials found in emergency response are also treated. 

Unchanged 

Live Ordnance and Drop Tank 

Jettison Area 

 The Cactus West Target bull’s-eye is used as a Live 

Ordnance and Drop Tank Jettison Area for aircraft 

experiencing difficulties that warrant a precautionary 

jettisoning of external stores prior to recovery at MCAS 

Yuma. Panel Stager Range 2 is the impact area for the 

Multi-Purpose Machine Gun Range. 

Unchanged 

 

2.4.3 Current Major Mission Impacts on Natural Resources 

2.4.3.1 Impacts from Invasive Species 

The spread of invasive plant species degrades the quality of the Range for military use and sustainment of 

listed species by altering native vegetation communities, increasing fire risk, and impairing the resiliency 

of the landscape and its ability to adapt to future stressors. These impacts may affect future military training 

missions and degrade critical wildlife habitat. Invasive plants displace native vegetation through direct 

competition and by altering the natural Sonoran Desert fire regime. The spread of invasive species such as 

Sahara mustard and buffelgrass leads to increasing fuel loads and increases fuel connectivity, endangering 

fire-intolerant native species. Nonnative grasses and forbs such as stinknet can form monocultures across 

the landscape that not only alter vegetation composition, but also promote increased fire size, frequency, 

and intensity (Geiger and McPherson 2005). Moreover, invasive species tend to be the first species to 

recover post-fire, thus increasing their density and coverage. Combined, all these factors result in a positive 

feedback loop, whereby increasing abundance and density of invasive species lead to increased and more 
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intense fire activity, which in turn favors increased abundance of those species and, subsequently, 

increasingly frequent and larger fires.  

Invasive animals, including trespass livestock, damage native vegetation directly through herbivory, 

increased soil trampling and degradation, and indirectly by dispersing invasive plant seeds into new areas. 

In addition to damaging native vegetation communities, trespass livestock also compete with wildlife for 

available forage and water resources and can spread diseases to wildlife. Impacts to the military training 

mission caused by trespass livestock include the delay, interruption, and cancellation of live-fire training 

activities; increased risk of livestock/vehicle collisions; and fire fueled by the expansion of invasive plants.  

A more detailed list of impacts, as well as current and future management objectives for combating invasive 

plant and animal species, is included in Section 7.9 Wildland Fire Management and Section 7.11 Integrated 

Pest Management Program. 

2.4.3.2 Instrument Sites 

In support of electronic aircraft tracking and C2/safety voice communication for pilot training at BMGR, 

multiple instrument sites are situated on mountain peaks and ridges in the area surrounding BMGR East. 

Many of these sites are situated on existing BLM communication sites. Each site is managed IAW the BLM 

land use plan and a site-specific communication site management plan. The Childs Mountain 

communication site is on land managed by USFWS. 

Established sites were assessed for potential environmental impacts in previous NEPA documents: 

Environmental Assessment to Upgrade and Expansion of the Goldwater Measurement and Debriefing 

System (1995) and Environmental Assessment to Expand the Goldwater Range Measurement and 

Debriefing System with Three New Sites (1996). 

Continued use of these sites is reviewed as existing permits and leases are renewed. Potential environmental 

impacts are assessed IAW 32 CFR 989, Air Force Environmental Impact Analysis Process (EIAP), and 

DAFI 32-7020 Environmental Restoration Program. Two environmental baseline surveys were completed 

in 2020 as part of the review for continued use of both the Keystone Peak and Smith Peak communication 

sites. 

2.4.3.3 Remediation Activities 

An investigation and subsequent remediation activities were completed at several former munitions 

treatment and disposal areas at AUX 6 at BMGR East where ammunition was disposed of until the early 

1970s. Three Solid Waste Management Units (SWMU) underwent remediation:  

 SWMU 2-1 is the site of a former underground munitions-burning furnace, associated fuel tank, 

and pipeline. It is located within the infield portion of AUX 6 bounded by the three runways. 

Munitions residue was removed from the furnace after it had been shut down and allowed to cool. 

 SWMU 2-2, located in the southeast portion of AUX 6, was reportedly used for thermal treatment 

of munitions, including pyrotechnics, cartridge-actuated devices, and 20 mm ammunition.  

 SWMU 2-3, also known as the Northwest Open Burn/Open Detonation Area, is located in the 

northwest portion of AUX 6 near the northernmost apex of the triangle formed by the three 

runways. Combustible dunnage (largely wood items) and diesel accelerant were used to ignite/burn 

munitions placed in a trench; resulting explosions scattered shrapnel around the trenches. Open 

detonation of munitions entailed placing a high-explosive donor on each item followed by 
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detonation; the most commonly used donor charge was C-4 plastic explosive composed of 

chlorotrimethylene-trinitramine and a plasticizer. 

The SWMUs at AUX 6 are subject to the closure requirements of 40 CFR 264 (Standards for Owners and 

Operators of Hazardous Waste Treatment, Storage, and Disposal Facilities) Subpart G (Closure and Post-

Closure). A Hazardous Waste Management Area Post-Closure Permit under the Resource Conservation 

and Recovery Act (RCRA; 42 U.S.C. 6901 et seq.) has been obtained by Luke AFB from Arizona 

Department of Environmental Quality for Unit 8 of the Munitions Treatment Range in June 2006. A 

condition of the Post-Closure Permit required completion of a RCRA Facility Investigation to determine 

whether munitions constituent releases require additional corrective measures to formally close SWMUs 

2-1 and 2-3. All fieldwork and remediation have been completed with the final report issued in January 

2018. Details of investigation findings and subsequent remediation activities were provided in BMGR 

INRMP Public Report on Military Use, Environmental Conditions, Resource Management Activity, and 

Public Access Involvement 2018–2023. 

2.4.4 Potential Future Mission Impacts on Natural Resources 

To meet the needs of the future, BMGR must become a fully relevant fifth generation range. The basing of 

F-35A aircraft at Luke AFB and F-35B at MCAS Yuma will drive short-term and long-term changes. To 

maximize effectiveness, F-35 operations and training require large blocks of airspace for specific time 

periods and plentiful, sophisticated, and realistic targets and threats. Options to address these needs, which 

have the potential to affect natural resources, include the expansion of available airspace (requiring either 

physical expansion of airspace, increased range operating hours, or both), as well as acquisition and 

placement on the Range of more realistic targets, perhaps in previously undisturbed areas. Placement of 

targets in previously undisturbed areas may result in mission impacts to natural resources and cultural 

resources, and would be conducted only after completion of appropriate analysis.  

2.4.4.1 Climate Impacts on Mission and Mission Planning 

The large expanses of remote, undeveloped land and airspace that are needed to fulfill the mission of BMGR 

do not require specific habitat or vegetation types that may be integral to mission readiness at other 

installations. Climate change will have negligible to no effect on the amount of air and land space available. 

Increased risk of widespread fires (related to increased temperatures, increased winter rains, and invasive 

grasses) could impact infrastructure such as targets and electronics, and can cause mission impacts through 

degradation of air quality from smoke or dust. Fires and flood damage to roads could reduce required access 

for maintenance crews, Sonoran pronghorn monitors, and personnel who maintain infrastructure. In 

addition, climate change is expected to have secondary effects on the mission.  

Future impacts to the mission linked to climate change could include the following:  

 Increases in temperature extremes and wind velocity, leading to unsafe environmental conditions 

for personnel and/or the launch of current and planned weapons and equipment, increased 

maintenance requirements, requirements for new equipment, and/or decreased launch capacity 

(U.S. DoD 2014) 

 Increased dust generation, affecting equipment and visibility (U.S. DoD 2014) 

 Damage to vital mission infrastructure from increased wind velocities (Sydeman et al. 2014) 

 Increased seasonal dryness and/or drought potential 

 An increased regulatory environment due to shifts in species composition and distributions 
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 Potential loss of future training areas due to erosion and/or changes in vegetation that may 

otherwise be needed in light of a changing geopolitical landscape 

 Potential to disrupt the acquisition and transportation of materials required for the maintenance, 

construction, and storage of the equipment required for these systems (U.S. DoD 2014) 

2.4.4.2 Impacts from Recreation, Illegal Border Traffic, and Deterrence Efforts 

Ground disturbance is one of the key factors influencing soil stability and erosion. On a broad scale, the 

exclusion of certain surface-disturbing activities (e.g., mining, grazing, development) and limiting areas 

where military surface use occurs minimize ground disturbance and the associated effects. Decisions 

implemented by the 2007 INRMP established a designated road system; closed the Range to off-road 

driving except for approved military, resource management, and law enforcement purposes; and established 

vehicle operating rules. Roads have been posted or otherwise restricted to clearly identify those that are (1) 

open for administrative (i.e., government) and public use, (2) open only for administrative use, or (3) closed 

to all users. Public access to the Range is granted by permit only and all permitted users are provided with 

current maps that show the roads and areas that are restricted for administrative use and roads that are open 

for public use.  

Although the designation of the BMGR road system has provided an important tool for controlling and 

managing roads and vehicle use, off-road driving and the proliferation of new unauthorized vehicle routes 

have continued. Soil compaction, erosion, and damage to native vegetation resulting from off-road driving 

can modify the distribution and pattern of overland flow during rain events, reducing available soil moisture 

for vegetation. This causes further erosion by reducing soil cohesion, in addition to affecting habitat for 

many species (Brooks and Lair 2009; Villarreal et al. 2016). In the past decade, roads and increasing motor 

traffic have disturbed the naturally formed desert pavement that can take tens of thousands of years to 

develop in parts of the Sonoran Desert (Seong et al. 2016). Soil erosion may also directly impede military 

training; high wind speeds in areas with heavy soil erosion can reduce visibility and decrease air quality. 

Vehicle traffic associated with UDAs and illegal drug smugglers crossing the international border from 

Mexico and traveling cross-country through the Organ Pipe Cactus NM, Cabeza Prieta NWR, BMGR, 

and/or the Tohono O’odham Nation have compounded erosion and habitat damage. Although completion 

of the border barrier fence in 2007 has reduced illegal cross-border vehicle traffic, it has led to an increase 

in illegal cross-border foot traffic. In response, CBP has expanded its patrolling into new areas where illegal 

vehicles historically did not travel. Attempts to apprehend and rescue UDAs have resulted in a proliferation 

of unapproved new roads and off-road driving in these new areas. Cross-border illegal foot traffic has also 

caused an upsurge in humanitarian aid drops. Food, water, clothing, and medical supplies are dropped at 

areas along UDA foot trails by humanitarian groups as well as nefarious groups intending to directly support 

illegal drug-smuggling activities. Regardless of the intent, this practice has led to increased amounts of 

litter and trash along the UDA trails, which the military is responsible for cleaning up. Additionally, 

anticipated relief in the form of repairs and improvements to the existing border wall in 2020 and the 

construction of a secondary border barrier have not been completed. 

Due to increased illegal foot traffic, CBP agents have expanded the use of road dragging—smoothing out 

portions of roads with equipment to monitor for UDA foot traffic. Repeatedly dragging roads tends to widen 

the road surface, increasing the area of disturbance associated with roads across the landscape, and is not 

permitted on BMGR. Additionally, these activities have contributed to the formation of berms along many 

of the drag roads. In certain places, roadbeds have receded below natural grade and, in effect, the berms 

become small dams that impede the surface flow of water from natural crossroad drainages found across 

the Range. These small berm dams are causing surface runoff from small to moderate storm events to pond 
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on the upstream sides of the roads. As a result, thick stands of vegetation, often composed of invasive 

species, develop in response to the increased soil moisture, which may exacerbate the risk of wildfire and 

further dispersal of these species. Additionally, since water flow is effectively cut off from surrounding 

areas, the natural vegetation community declines for some distance downstream, across and along the sides 

of the roads. The altered surface flows can increase erosion and create abrupt vertical drops in the surface 

(head cuts) and generally lead to an increased need for more regular road maintenance. 

BMGR East  

To determine the full scope of damage that illegal border crossing and deterrence is having on the landscape, 

the USAF began a project in 2017 at BMGR East to monitor drag roads. The purpose is to inform 

management techniques to prevent increases in erosion. Results include records of road surface change 

through construction of measured cross-sections from data taken at sample sites and field-based and remote 

sensing analyses for determining erosional losses and gains in priority locations (CEMML 2022a).  

In addition to impacts caused by illegal border crossing and deterrence, cultural resource sites near 

recreational areas at BMGR East are being impacted or are at risk of being impacted from recreational user 

activities. Over 70% of archaeological sites along roads in Area B have been disturbed by recreational 

activities, including parking and camping-related activities. Of the cultural resources at risk, rock shelters 

and rock image sites are most vulnerable from these impacts. Rock shelters are often easily seen from the 

access roads, which may attract the attention of recreationalists.  

BMGR West 

At BMGR West, a military installation, CBP has considerably widened and deepened numerous roads from 

dragging inappropriately and without proper consent and approval from the military, thus exacerbating 

erosion, and creating new, potentially problematic drainage channels. Additionally, in 2014, the U.S. 

Geological Survey (USGS) released its final report to quantify disturbances to soils, vegetation, and cultural 

resources caused by migrant and smuggling traffic, border security, and general recreational vehicle use. 

The USGS developed an erosion vulnerability model to identify areas prone to soil erosion from these 

activities by (1) mapping vehicle disturbances, (2) measuring soil compaction, and (3) using GIS and remote 

sensing to model soil erosion based on factors from the Universal Soil Loss Equation (Villarreal 2014). The 

results of this work suggest that impacts from anthropogenic activities such as vehicular disturbance on 

BMGR West are especially acute in areas adjacent to the U.S.–Mexico border (Villareal et al. 2016). The 

models are helping managers identify additional areas where off-road vehicle traffic may have the greatest 

negative impacts and where restoration or protective site designations may be warranted (Villarreal 2014, 

Villarreal et al. 2016).  

Due to the increase in UDA foot traffic, CBP has also expanded its network of rescue beacons since 2007. 

Rescue beacons are solar-powered radio call boxes that allow UDAs or other individuals to signal for help 

when they are lost or endangered by exposure or other environmental hazards. CBP periodically smooths 

out the area around the rescue beacons by dragging them as they monitor for recent foot traffic. These drag 

areas were originally intended to be minimal in size but have been steadily enlarged over time without prior 

consent and without proper military approval.  

CBP’s Wellton and Ajo stations have adopted supplemental protocols intended to reduce negative impacts 

of dragging operations on cultural and natural resources. The USMC and CBP have developed an MOU 

outlining road maintenance expectations. To reduce changes in surface drainage and soil erosion from road 

dragging activities, the USAF, USMC, and CBP have developed the following SOPs: 



INTEGRATED NATURAL RESOURCES MANAGEMENT PLAN 

 

Barry M. Goldwater Range   Page 111 of 246 

Integrated Natural Resources Management Plan 

2023–2027 

 Drag only within the roadbed 

 No loading of drag devices with materials to increase drag weight 

 Turn around in designated areas only 

 No increase in turn-around area size 

 Drags will not be relocated until they are thoroughly cleaned to remove potential invasive species 

and/or seeds 

 Coordination of desired drag before initiating a new one 

Additional efforts between the USAF, USMC, and CBP to reduce the negative impacts from other sources 

are listed below: 

 Barry M. Goldwater Range Executive Council (BEC) meetings between affected agencies are held 

six times a year to identify substantive issues, conflicts, or other matters for consideration regarding 

potential impact upon lands or resources in the BMGR region (see Section 7.15 for details on the 

BEC). 

 Regional Road Network Books and Global Positioning System (GPS)/Adobe PDF maps have been 

created to delineate roads allowed for support of the CBP mission. 

 All law enforcement agencies are required to complete the Range Access and Safety Training 

Program. (Note: This training is separate and apart from the public recreation permit requirement, 

which is not required for law enforcement in performance of their official duties.) 

 CBP Air, Sector, and Station Chiefs are required to attend BMGR orientations. 

 CBP can access BMGR East Small Arms Range for training. 

 CBP has access to and use of Gila Bend AFAF facilities, airfield, and all-terrain vehicle storage 

facilities. 

 Airspace access agreements for CBP rotor, fixed wing, and Unmanned Aircraft Systems. 

 Special operation support is provided to facilitate BMGR East access. 

 CBP radios are routed through the Gila Bend Emergency Coordination Center to enable direct 

contact between the military and CBP. 

 BMGR East has standardized protocols for CBP range access and road-dragging activities.  

Despite these measures, only time will tell whether CBP will comply and change its destructive behavior 

toward natural resources and whether it will comply or continue to comply with these protocols and policy 

since history demonstrates otherwise due to CBP’s organization and the high turnover rate of CBP field 

agents. 
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3.0 ENVIRONMENTAL MANAGEMENT SYSTEM 

Both the USMC and USAF environmental program adhere to the Environmental Management System 

(EMS) framework and its Plan, Do, Check, Act cycle for ensuring mission success. EO 13834, Efficient 

Federal Operations; DoDI 4715.17, Environmental Management Systems; AFMAN 32-7003, 

Environmental Management; and International Organization for Standardization (ISO) 14001 standard, 

Environmental Management Systems—Requirements with guidance for use, provide guidance on how 

environmental programs should be established, implemented, and maintained under the EMS framework. 

The natural resources program employs EMS-based processes to achieve compliance with all legal 

obligations and current policy drivers, effectively manage associated risks, and instill a culture of continual 

improvement. The INRMP serves as an administrative operational control that defines compliance-related 

activities and processes. 

BMGR East 

The 56 FW is assigned to Luke AFB and as such has purview over Luke AFB and BMGR East, which 

includes the Gila Bend AFAF, as separate but related installations. The scope of Luke AFB’s EMS includes 

all the activities, services, and products associated with the operations of the 56 FW and tenants.  

The 56 RMO, Environmental Science Management (56 RMO/ESM), along with the 56 FW Civil Engineer 

Environmental Element, enacts program management, technical oversight and compliance of all 

environmental aspects of Gila Bend AFAF and BMGR East. The 56 RMO manages the natural and cultural 

resources of Gila Bend AFAF and BMGR East. 

BMGR West 

The USMC Headquarters and Headquarters Squadron enterprise includes MCAS Yuma and BMGR West. 

MCAS Yuma has several tenant units. The scope of MCAS Yuma’s EMS includes all the activities, 

services, and products associated with the operations of the MCAS Yuma and tenants.  

The MCAS Yuma Environmental Department provides MCAS Yuma, BMGR West, and tenants with 

effective program management, technical oversight, and compliance of all environmental aspects. The 

RMD manages the natural and cultural resource aspects of BMGR West.   
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4.0 GENERAL ROLES AND RESPONSIBILITIES 

General roles and responsibilities that are necessary to implement and support the natural resources program 

are listed in the table below. Specific natural resources management–related roles and responsibilities are 

described in appropriate sections of this plan. 

Office/Organization/Job Title 

(Listing is not in order of hierarchical 

responsibility) 

Installation Role/Responsibility Description 

RMO Director/Commanding Officer 

and 

MCAS Yuma Commanding Officer 

The 56 FW Commander has delegated Range Operating 

Authority for oversight of all BMGR East functions to the 56 

RMO Director. The 56 RMO Director is the Range Operating 

Authority for BMGR East and oversees the management and 

operational functions, including ESM operations. The MCAS 

Yuma Commanding Officer oversees BMGR West Natural 

Resources Program. 

 

Roles and Responsibilities 

 Approves the INRMP by signature and certifies all 

INRMP updates. 

 Ensures that the INRMP is consistent with the use of 

the Range to ensure the preparedness of the Armed 

Forces. 

 Controls access to and use of the BMGR’s natural 

resources. 

 Commits to seeking funding and executing all “must 

fund” projects and activities within identified 

timeframe. 

 Provides appropriate staffing to execute INRMP 

implementation. 

Air Force Civil Engineer Center 

Natural Resources Media 

Manager/Subject Matter 

Expert/Specialist 

Advocates for resources and funding to implement approved 

INRMPs (BMGR East only). 

Installation Natural Resources 

Manager/Point of Contact 
 Supports military training by managing the natural 

resources of the Range IAW applicable laws, EO, and 

directives. 

 Coordinates INRMP updates, revisions, and 

implementation requirements with applicable federal, 

state, and Tribal government agencies, as well as 

nongovernmental organizations and parties. 

Installation Unit Environmental 

Coordinators (UECs); see AFMAN 

32-7003 (USAF 2017a) for role 

description 

Conducts UEC duties as required (BMGR East only). 

Installation Wildland Fire Program 

Manager 

BMGR East and BMGR West have current WFMPs.  

 

Each WFMP assigns roles/responsibilities IAW this INRMP. 
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Office/Organization/Job Title 

(Listing is not in order of hierarchical 

responsibility) 

Installation Role/Responsibility Description 

Pest Manager  Primary point of contact for all range pesticide use. 

 Assists natural resources staff with the safe, effective, 

economical, and environmentally acceptable 

management of pests. 

Range Operating Agency  The 56 RMO is the Range Operating Agency for 

BMGR East and oversees the ESM section. 

 The MCAS Yuma RMD advises the Commanding 

Officer to meet INRMP goals and objectives. 

Conservation Law Enforcement 

Officer 
 Enforces natural and cultural resource laws. 

 Addresses trespass issues. 

 Assists natural resource personnel with INRMP 

implementation. 

 Collects GIS coordinates of invasive species using the 

GIS Cloud app. 

NEPA/Environmental Impact Analysis 

Process Manager 

Conducts NEPA/Environmental Impact Analysis Process for 

all installation projects in coordination with the Natural 

Resources and Environmental Managers. 

Cultural Resources Manager  Supports military training by managing the cultural 

resources of the Range IAW applicable laws, EO, and 

directives. 

 Ensures the INRMP supports cultural resources 

management on the Range. 
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5.0 TRAINING 

USAF and USMC installation NRMs/POCs and other natural resources support personnel require specific 

education, training, and work experience to adequately perform their jobs. Section 107 of the Sikes Act 

requires that professionally trained personnel perform the tasks necessary to update and carry out certain 

actions required within this INRMP. Specific training and certification may be necessary to maintain a level 

of competence in relevant areas as installation needs change, or to fulfill a permitting requirement. 

Installation Supplement—Training 

 NRMs at Category I installations must take the course “DoD Natural Resources Compliance,” 

endorsed by the DoD Interservice Environmental Education Review Board and offered for all DoD 

Components by the Naval Civil Engineer Corps Officers School. Other applicable environmental 

management courses are offered by the Air Force Institute of Technology, the National 

Conservation Training Center managed by the USFWS, and the Bureau of Land Management 

Training Center. 

 Natural resource management personnel shall be encouraged to attain professional registration, 

certification, or licensing for their related fields, and may be allowed to attend appropriate national, 

regional, and state conferences and training courses. 

 All individuals who will be enforcing fish, wildlife, and natural resources laws on USAF lands 

must receive specialized, professional training on the enforcement of fish, wildlife, and natural 

resources in compliance with the Sikes Act. This training may be obtained by successfully 

completing the Land Management Police Training course at the Federal Law Enforcement Training 

Center. 

 Individuals participating in the capture and handling of sick, injured, or nuisance wildlife should 

receive appropriate training, to include training that is mandatory to attain any required permits. 

 Personnel supporting the BASH program should receive flight line drivers training, training in 

identification of bird species occurring on airfields, and specialized training in the use of firearms 

and pyrotechnics as appropriate for their expected level of involvement. 

 The DoD-supported publication Conserving Biodiversity on Military Lands—A Handbook for 

Natural Resources Managers (https://www.denix.osd.mil/biodiversity/) provides guidance, case 

studies, and other information regarding the management of natural resources on DoD installations. 

Natural resources management training is provided to ensure that installation personnel, contractors, and 

visitors are aware of their role in the program and the importance of their participation to its success. 

Training records are maintained IAW the Recordkeeping and Reporting section of this plan.  

 

  

https://nam10.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.denix.osd.mil%2Fbiodiversity%2F&data=05%7C01%7CJodi.Peterson%40colostate.edu%7C80f5d01d957c4773237b08db30b1d013%7Cafb58802ff7a4bb1ab21367ff2ecfc8b%7C0%7C0%7C638157312491141172%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=oaSXAyYJ9lknFmJNkfu2tddOSqnfM%2F3tZSeOarPBV1U%3D&reserved=0
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6.0 RECORDKEEPING AND REPORTING 

6.1 Recordkeeping 

The installation maintains required records IAW Air Force Manual 33-363, Management of Records, and 

disposes of records IAW the Air Force Records Management System records disposition schedule (RDS). 

Numerous types of records must be maintained to support implementation of the natural resources program. 

Specific records are identified in applicable sections of this plan, in the Natural Resources Playbook, and 

in referenced documents. 

Installation Supplement—Recordkeeping 

BMGR East 

All natural resources–related documentation for BMGR East is stored and maintained at the 56 RMO office, 

Building 500 on Luke AFB. The 56 RMO maintains a GIS database for BMGR East that includes resource, 

infrastructure, and operations data. This database resides on the Air Force network.  

BMGR West 

BMGR West maintains required records and disposes of records IAW Marine Corps Order 5210.11F, 

Marine Corps Records Management Program. All natural resources–related documentation and GIS 

shapefiles for BMGR West are stored and maintained at the Range Management Building 151 on MCAS 

Yuma. All natural resources–related hardcopy documentation for BMGR West is stored and maintained at 

the RMD office, Building 151 on MCAS Yuma. Administrative files are also stored in the same location. 

The RMD uses the Geospatial Information and Services (GEOFidelis) GIS server and virtualized 

computing environment for BMGR West data, which resides off-site and is on the Non-classified Internet 

Protocol Router Network. 

6.2 Reporting 

The installation NRM is responsible for responding to natural resources–related data calls and reporting 

requirements. The NRM and supporting AFCEC Natural Resources Media Manager and SMS should refer 

to the Environmental Reporting Playbook for guidance on execution of data gathering, quality 

control/quality assurance, and report development. 

Installation Supplement—Reporting 

BMGR East 

BMGR East NRMs are responsible for responding to natural resources–related data calls and reporting 

requirements. The Natural Resources Manager and supporting Air Force Civil Engineer Center Media 

Manager and Subject Matter Specialists should refer to the Environmental Reporting Playbook for guidance 

on execution of data gathering, quality control/quality assurance, and report development. 

BMGR West  

BMGR West NRMs are required to respond to natural resources–related data calls and reporting 

requirements per MCO 5090.2 (USMC 2018).   
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7.0 NATURAL RESOURCES PROGRAM MANAGEMENT 

This section describes the current status of the installation’s natural resources management program and 

program areas of interest. Current management practices, including common day-to-day management 

practices and ongoing special initiatives, are described for each applicable program area used to manage 

existing resources. Program elements in this outline that do not exist on the installation are identified as not 

applicable and include a justification, as necessary. 

Installation Supplement—Natural Resources Program Management 

The 2023 INRMP revision replaced the previous management elements, management goals, and resource 

goals with three broad, overarching goals compliant with AFMAN 32-7003 and MCO 5090.2. To accomplish 

these goals, objectives were written with detailed projects that will accomplish the goals set forth while 

maintaining mission success. In planning for the next 5 years, 56 RMO and MCAS Yuma have each 

developed a preliminary list of proposed projects for FY 2024–2028. These action steps were identified by 

considering data acquired through inventory and monitoring activities in the past 5 years, changes that have 

occurred in the past 5 years (as reported in earlier chapters of this INRMP revision), emerging management 

issues, and input from other agencies with land management or regulatory authority in the BMGR region. 

These goals, objectives, and projects are designed to effectively manage the natural resources on the 

installation and can be found in Chapter 8. 

7.1 Fish and Wildlife Management 

Applicability Statement 

This section applies to all USAF installations that maintain an INRMP. The installation IS required to 

implement this element. 

Program Overview/Current Management Practices 

Existing inventories show that over 200 bird species, more than 60 mammal species, 10 amphibian species, 

and over 50 reptile species potentially occur within the combined area of BMGR and the adjacent Cabeza 

Prieta NWR. Available evidence indicates that the diversity of wildlife species and habitats present in 1941 

when BMGR was established continues to be found within the Range today. Moreover, species populations 

appear to be relatively stable and typical for this portion of the Sonoran Desert. This may be attributed to a 

number of factors, including: 

 The land is withdrawn for military use, which has excluded or limited other land uses—such as 

livestock grazing, farming, mining, and intensive off-road vehicle recreation—that could have 

altered physical and biological systems to a greater extent than that associated with military 

training. 

 Ecological interconnections between BMGR, two national monuments, and one national wildlife 

refuge have remained unfragmented and undiminished.  

 The primary land use—aviation training—has limited on-the-ground disturbances of soils and 

vegetation to relatively small and dispersed portions of the Range.  

 Restrictions and limits on public access and use have left many portions of the Range free of 

disturbances from intensive and concentrated recreation activities.  

 BMGR is far from major metropolitan areas, which minimizes public visitation pressure and the 

effects of prolonged, intensive use.  
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 As a result of surface drainage patterns on and around the Range, its hydrological features are 

relatively isolated, which protects them from upstream sources of water-borne pollutants, 

sedimentation, and watershed modifications.  

AZGFD has management authority for the state’s wildlife, which is held in trust for the citizens of the State 

of Arizona. This authority applies to BMGR unless otherwise pre-empted by federal law. AZGFD began 

its management activities at BMGR in the 1950s, when it established water sources for wildlife (see Section 

7.5), which the agency still maintains today.  

BMGR East 

In August 2015, the USACE Omaha District and AZGFD entered into a 5-year cooperative agreement to 

“collect, analyze, and apply environmental and cultural resource data and implement land rehabilitation and 

maintenance for optimal management of lands under control of the DoD” (USACE and AZGFD 2015). The 

agreement facilitates AZGFD management activities at BMGR East, which typically include conducting 

wildlife surveys to track population trends, providing recommendations based on survey data for restoring 

or maintaining populations of resident species, managing wildlife populations at levels appropriate for 

protecting other BMGR resource values, and enforcing state game laws.  

Collaborative efforts with AZGFD and other partners include implementing the Sonoran pronghorn 

Recovery Plan and conducting other wildlife activities during the FY 2024–2028 timeframe. This includes 

annual surveys for the Sonoran pronghorn, acuña cactus, flat-tailed horned lizard, mourning dove (Zenaida 

maroura), white-winged dove (Z. asiatica), and LeConte’s thrasher. Long-term monitoring plots are 

surveyed every 3 years for Sonoran Desert tortoises. On a 3-year basis, the AZGFD surveys for bighorn 

sheep within BMGR East typically near the Sand Tank Mountains, Sauceda Mountains, Sikort Mountains, 

and Coffeepot Mountains, all of which fall under the AZGFD game management unit 40A. Aerial bighorn 

sheep surveys are also conducted on BMGR West on a 3-year basis within the Gila, Tinajas, Copper, and 

Mohawk mountain areas. AZGFD may also conduct capture and collar operations, which include but are 

not limited to collecting blood samples, nasal swabs, collaring, and ear tagging. Blood samples are used to 

strain type and disease profiles in bighorn sheep for future management needs such as translocations or 

augmenting populations. Aerial surveys inform management actions and hunting permits for the species 

within the game management unit. Additionally, the AZGFD conducts biennial deer surveys that focus on 

the flats found within the Sauceda valley and other valleys found within game management unit 40A. 

Surveys for other species, such as bats, golden eagles, doves, and LeConte’s thrasher are conducted if 

funding is available. 

Sonoran Desert toad (Incilius alvarius) is a large toad that lives in desert ecosystems across the southwestern 

United States and northern Mexico. This is a large and relatively long-lived species; however, evidence of 

breeding has been scarce, possibly because of its tadpoles’ similarity to red spotted toad (Anaxyrus 

punctatus), or possibly due to declines. Adults have been documented on BMGR East and they are common 

in the town of Ajo. In order to improve knowledge of the species beyond occasional detection by audio 

loggers, genetic testing of tadpoles could be used to determine species, elucidate population connectivity, 

and clarify the role of their desert water habitat as stepping-stones among populations. BMGR East may 

consider supporting such genetic testing if warranted and not in conflict with the military mission. 

In-house staff and partners will continue the ongoing effort to control invasive species to improve wildlife 

habitat and identify and maintain important wildlife connectivity corridors. Additional habitat 

enhancements and restoration activities will be undertaken as needed. 
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A complete list of wildlife surveys and habitat improvement projects planned for the next 5 years can be 

found in Table 10-1, BMGR East Five-Year Work Plan: FY 2024–2028. Sensitive species monitoring and 

conservation projects are discussed in detail in Section 7.4, Management of Threatened and Endangered 

Species.  

BMGR West 

In 2016, BMGR West initiated its first comprehensive inventory of amphibians, reptiles, and small 

mammals. This project concluded in 2018 and accomplished three objectives: (1) create maps indicating 

species distribution, (2) identify an efficient, repeatable monitoring methodology, and (3) develop 

recommendations for monitoring and managing wildlife species. Amphibians and reptiles were surveyed 

through several methods including visual encounters, drift fences with pitfall and funnel traps, cover board 

arrays, and automated recording devices for anuran calls. Small mammal surveys involved setting trapping 

grids of Sherman traps and Tomahawk traps. These surveys resulted in the documentation of 24 species of 

small mammals, 4 species of amphibians, and 36 species of reptiles. The AZGFD concluded that these 

species are relatively intact and protected from development and that their persistence is compatible with, 

and complementary to, the military mission at BMGR West (O’Donnell et al. 2020). 

Beginning in 2020, the AZGFD began conducting a 3-year inventory of birds on BMGR West. The purpose 

of this project was to establish a baseline understanding of bird diversity on the Range to inform future 

monitoring efforts and natural resources stewardship. These surveys target four different bird groups: all 

diurnal species, diurnal raptors, owls, and nightjars. Surveys were conducted using point count transects 

and driving transects. Surveys documented 111 species of birds: 43 species breeding on the Range and 68 

migratory species. Of these documented species, 34 are considered SGCN by AZGFD. These study results 

only documented a small fraction of the 393 species known to occur within Yuma County, likely due to a 

lack of wetland habitat on BMGR West and poor weather conditions in 2020 and 2021. Only two invasive 

species, European starling (Sturnus vulgaris) and Eurasian collared-dove (Streptopelia decaocto), were 

observed on the installation and in low abundance, suggesting that invasive bird species are not a significant 

threat to native species on the Range (O’Donnell et al. 2022). 

BMGR West anticipates that a multi-year bat inventory will be awarded and initiated by the end of FY23. 

Additional wildlife surveys and habitat improvement projects planned for the next 5 years can be found in 

BMGR West Five-Year Work Plan (Chapter 10, Annual Work Plans). Management actions for threatened 

and endangered species are discussed in more detail in relevant subsections of Section 7.4, Management of 

Threatened and Endangered Species.  

7.1.1 Camera Trapping 

Beginning in 2008, camera trapping has been used extensively on both BMGR East and West with an 

average of 18 deployed cameras throughout the project. Camera traps are set up to quantify wildlife use of 

various water development types in specific surroundings. Camera traps are deployed at both artificial 

catchments and modified tinajas within 20 feet of sites where animals come to drink. Cameras are deployed 

in the field 12 months per year at bighorn sheep waters and 6 months per year at non-bighorn waters during 

the hottest and driest time of the year. Camera sites are typically visited once a month to inspect equipment 

for operability, replace batteries, and download data. These data aid in understanding the variety of species 

usage, wildlife behaviors, and population sizes. The data also may be used to assess wildlife occupancy by 

vegetation type, elevation, and structure type (e.g., artificial structure or modified tinaja), and whether 

wildlife usage differs with proximity to military targets. However, as of January 2022, camera trap data 
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shall not be placed, maintained, or used for the purpose of taking or aiding in the take of wildlife (AZGFD 

R12-4-303). 

Camera traps also record the use of wildlife watering sites by trespass livestock and UDAs; just one 

catchment camera recorded over 60 UDA visits in 2012 alone. The cameras have captured UDAs drinking 

from the waters and tampering with tank float valves, dismantling and stealing cameras, disturbing wildlife, 

and leaving garbage around catchments. UDA and trespass livestock use of wildlife watering sites also 

increases the amount and frequency of water that must be hauled in by AZGFD.  

7.1.2 Climate Impacts on Fish and Wildlife Management 

Wildlife management is not likely to need to change substantially with respect to climate change, but current 

wildlife management issues are likely to persist or become more pronounced in the future. Management 

plans should be flexible enough to adapt to changing wildlife concerns (Hellmann et al. 2008). 

Wildlife surveys should continue to be conducted on a regular basis to monitor and document changes in 

native species. Changing climatic conditions may present opportunities for invasive species to flourish and 

push out native species, so invasive species monitoring will also continue to be important. Changing climate 

conditions may also impact spread and occurrence of wildlife disease, thus monitoring of current and new 

diseases is imperative for managing wildlife populations.  

Water resources at BMGR are important components of wildlife habitat, so managers may need to adapt 

water management as the climate changes. Rising temperatures and changes to precipitation patterns may 

impact water quantity and quality, which managers can address in some areas by constructing artificial 

shade structures such as awnings or pergolas to prevent evaporation and to lower dissolved oxygen losses 

due to rising temperatures (Poff et al. 2002). Erosion due to wildland fires (Section 7.9) and changing 

vegetation (Section 2.3.2.1) may further impact water quality, so wildland fire management and vegetation 

management will continue to be important wildlife management tools.  

 

7.2  Outdoor Recreation and Public Access to Natural Resources 

Applicability Statement 

This section applies to all USAF installations that maintain an INRMP. The Installation IS required to 

implement this element. 

Program Overview/Current Management Practices 

BMGR offers a variety of public recreation activities as well as access to natural areas. Approximately 38% 

of the Range is open to the public (Figure 7-1, Figure 7-2). Permitted activities include camping, hiking, 

hunting, and target shooting. Due to potential hazards associated with historical military training operations 

and safety requirements of current military activities, all visitors 18 and older are required to obtain an 

annual permit prior to entry to BMGR East and West public areas, Cabeza Prieta NWR, and Area A of the 

Sonoran Desert NM. Range access permits are currently available online via RecAccess, but the online 

platform may change based on future requirements and permit service contracts. The permit system requires 

adult visitors to register with the RecAccess system and agree to the rules and stipulations of a Hold 

Harmless Agreement. Prior to entering the Range, visitors must check in online for the dates and areas they 

plan to visit. During the check-in process, specific safety information and area closures must be 

acknowledged. Visitors must be in possession of their permit and post a copy within easy view in any 
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vehicles left unattended. Individuals under the age of 18 must be accompanied by an adult. Persons entering 

the Range without a valid permit may be fined and/or barred from BMGR. 

The online permit program allows BMGR managers to collect data on visitation dates, areas, and number 

of visits, which can be used in reports to assist with carrying out the natural and cultural resources 

management mission. Future plans include increasing the fidelity of information collected to include 

activity types and more specificity of locations visited. 

Individuals interested in conducting scientific research at BMGR are required to obtain permission from 

the 56 RMO or the MCAS Yuma RMD. For collecting wildlife specimens, a Scientific Collection Permit 

application is also required and must be approved by AZGFD.  

The following activities are prohibited, require additional coordination, or the applicant must pass a 

background check to obtain a Special Use Permit for the activity: 

 The use of metal detectors, drones, remote-controlled aircraft, ultralights, and powered parachutes 

is prohibited.  

 Parties with 10 or more vehicles (with permit) 

 Discharge of firearms before sunrise or after sunset is prohibited 

 Discharge of fully automatic firearms is prohibited 

 Extended camping is prohibited. Camping is limited to 14 consecutive days within a 28-day period. 

 Scientific studies of any type (requires additional coordination) 

 Collecting wildlife specimens (requires additional approval by AZGFD) 

All public recreational users of the Range are expected to comply with range rules. The practice of leaving 

food, water, clothes, and medical supplies along UDA foot trails has led to increased litter and trash. If 

identified, such groups will be escorted off the Range, have their permits revoked, and may face 

investigation and prosecution from BMGR East and West CLEOs and CBP. Cross-country and off-road 

travel is strictly prohibited—all vehicles are required to remain on designated roads and adhere to posted 

speed limits while traveling on the Range. At Cabeza Prieta NWR, vehicles are restricted to the Camino 

del Diablo and Christmas Pass Roads. In general, roads are considered closed unless designated open by an 

official carsonite marker post (at BMGR East) or a 4 inch by 4 foot lettered/numbered, wooden intersection 

marker (at BMGR West). Disturbance or removal of cultural resources and artifacts (e.g., pottery, chipped 

stone, ground stone, shell, beads, glass bottles, ceramics, cans, metal, lumber, pictographs, and arrowheads) 

is strictly prohibited. 

AZGFD established 26 monitoring stations at access gates at BMGR East that use buried traffic counters 

and motion-activated cameras to determine the number of vehicles using gates in the public access areas. 

This information can be valuable in determining which sections of the public use areas are used the most 

and would benefit from road condition monitoring. High-use roads identified from the monitoring stations 

included Childs Mountain Road and roads leading from State Route 85 into Area B from access gates 8, 9, 

and 15. These high-use roads are focal areas for monitoring habitat disturbance and invasive species 

monitoring (Scobie et al. 2022a). 

BMGR East 

Approximately 13% of BMGR East is open for public recreation (Figure 7-1). The three BMGR East public 

use areas include Area B (~128,000 acres), Bender Springs (~3,100 acres), and Ajo Air Station (~4,000 

acres). Visitors to BMGR East must abide by these range-specific rules: 
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 Rock hounding/Prospecting and Geocaching—Removal or disturbance of sand, gravel, rocks, 

minerals, and fossils is strictly prohibited. 

 Hazard Areas—For safety reasons, the 56 RMO has established “Hazard Areas” that are off-limits 

to permit holders when the Range is open. This restriction affects access to the northernmost 

portions of Area B.  

 Hunting—Hunting is restricted to public access areas. Public access areas east of SR 85 fall under 

the AZGFD hunting Unit 40A (AZGFD 2017b). Big Game species that may be hunted within this 

area include bighorn sheep, javelina (Tayassu tajacu), deer, and mountain lion. Small Game species 

include dove, jackrabbit, cottontail, coyote, fox, bobcat, skunk, ringtail, raccoon, badger, and quail. 

Please refer to the AZGFD Hunt Regulations booklet for specifics on each species. The number of 

bighorn sheep permits is determined by results of population surveys conducted by AZGFD and 

has varied over the last 10 years due to population fluctuations. Between 2008 and 2013, no bighorn 

sheep permits were available due to population declines, and in 2014 only one permit was available. 

A slight increase in population size resulted in two permits being available each year from 2015 to 

2021. Consideration of translocating bighorn sheep into management unit 40A is ongoing with the 

AZGFD. Public access areas west of SR 85 on BMGR East (i.e., area near Ajo) and the hunting 

unit in BMGR West are all part of AZGFD management unit 40B (as described below under BMGR 

West).  

BMGR West 

Currently, approximately 75% of BMGR West is open for public recreation through the permit system 

(Figure 7-2). Approximately 11,416 permits were issued from 2020 to 2021 while 12,050 permits were 

issued from 2021 to 2022. Visitors to BMGR West must abide by these range-specific rules: 

 Rock hounding—Surface-rock collection is allowed in most of BMGR West public recreation 

areas. Collection is limited to 25 pounds of surface rock per day and 250 pounds per year. The use 

of metal detectors is strictly prohibited. 

 Hunting—Hunting within the publicly accessible portions of BMGR West falls under AZGFD Unit 

40B (AZGFD 2017b). Big Game species that may be hunted within this area include bighorn sheep, 

javelina, deer, and mountain lion. Small Game species include dove, jackrabbit, cottontail, coyote, 

fox, bobcat, skunk, ringtail, raccoon, badger, quail, waterfowl, and ring-necked pheasant 

(Phasianus colchicus), although the presence of waterfowl and pheasants is extremely unlikely. 

Please refer to the AZGFD Hunt Regulations booklet for specifics on each species. The number of 

bighorn sheep permits to be made available is assessed every 3 years and is based on results of 

population surveys conducted by AZGFD; as with BMGR East, the number of permits has varied 

over the last 10 years due to population fluctuations. Currently, 14 bighorn sheep permits are 

available annually: six tags for the Gila Mountains, four tags for the Tinajas Altas Mountains, and 

four tags for the Copper and Mohawk Mountains. MCAS Yuma may issue special use permits for 

bighorn sheep hunters to access Dart Tank for hunting or scouting, an area in which other 

recreational activities are prohibited. 
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Figure 7-1. Public Recreation on Barry M. Goldwater Range East 
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Figure 7-2. Public Recreation on Barry M. Goldwater Range West 
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7.2.1 Climate Impacts on Outdoor Recreation 

Few changes to outdoor recreation and public access to natural areas are expected due to climate change, 

although users need to be aware of risks from increasingly extreme high temperatures and intense storm 

events that may result in rapid and dangerous flash flooding. Activities such as camping, hiking, and target 

shooting may continue, but managers should be aware of added safety risks due to more extreme 

temperatures. Hunting opportunities will need to be frequently assessed as environmental conditions shift. 

Common species such as javelina, mule deer, doves, and quail will likely persist. Because waterfowl are 

extremely unlikely to occur in the area and bighorn sheep populations can vary, opportunities for hunting 

these less-common species will need to be evaluated frequently based on population size on the Range. 

7.3 Conservation Law Enforcement 

Applicability Statement 

This section applies to all USAF installations that maintain an INRMP. The installation IS required to 

implement this element. 

Program Overview/Current Management Practices 

Law enforcement on the Range is defined within the Sikes Act; Assimilative Crimes Act, 18 U.S.C. § 13; 

Uniform Code of Military Justice, 10 U.S.C. § 807(b); and other applicable laws and regulations. The Sikes 

Act mandates each military department to ensure that sufficient professionally trained CLEOs are available 

and assigned responsibility to perform tasks to implement INRMPs. Enforcement of natural resource laws 

is a fundamental part of a Natural Resources Program and shall be coordinated under the direction of the 

Natural Resources Manager. Because the ICRMP is incorporated (i.e., referenced as appropriate) into the 

INRMP, the USAF and USMC also must enforce laws and regulations that protect cultural resources.  

In addition to conducting enforcement activities, CLEOs serve as the eyes and ears of the Range. CLEOs 

assist with conservation activities such as wildlife surveys, habitat restoration, and water projects. They 

also help formulate hunting objectives, monitor protected species, and resolve nuisance and human/wildlife 

conflicts. CLEOs patrol and/or conduct surveillance where there is a potential for poaching or cultural 

resource vandalism. CLEOs also play a role in mapping and slowing the spread of invasive species, as they 

spend most of their time patrolling the Range and may be the first to identify such species. They assist 

NRMs by using the GIS Cloud app to record the GPS coordinates and capture images of invasive species 

to facilitate prompt management actions.  

Public education and outreach are integral to resource protection. Education is a key element in preventative 

law enforcement. Successful conservation law enforcement is enhanced by the knowledge gained in 

contributing to natural and cultural resources program support. 

BMGR East 

The USFWS has recently partnered with the USAF to provide CLEO service support to installations across 

the country. BMGR East currently has two authorized and credentialed CLEO positions through the Federal 

Wildlife Officer (FWO) program. As of 2023, one of the positions is filled with the second position 

anticipated to be filled soon. 

The FWOs are tasked with enforcing federal and state laws. Patrol requirements consist of enforcement of 

installation regulations for outdoor recreation, state hunting laws, ESA, Archeological Resources Protection 

Act, and other conservation laws; preventing illegal trespass and dumping; enforcing off-highway and all-
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terrain vehicle use rules; advising and assisting outdoor recreation participants to ensure their safety; and 

preventing conflicts with military testing and training activities.  

The FWOs have authority to conduct investigations and issue citations; serve warrants; make arrests; 

coordinate case prosecution with the AZGFD, the 56 FW Staff Judge Advocate, the Federal District Court 

of Arizona, and Assistant United States Attorneys; and provide testimony in court. The FWOs will support 

the military and conservation goals through implementation of the INRMP and ICRMP, as 

requested/directed by the 56 RMO. 

A Conservation Law Enforcement Program Operations Plan (CLEP-OP) was approved that will ensure 

enforcement of all applicable federal laws and regulations, including Department of Defense and Air Force 

regulations, for the management and protection of natural and cultural resources at BMGR East. The CLEP-

OP will be a component plan of the INRMP and reviewed regularly. 

BMGR West 

MCAS Yuma employs four full-time CLEOs to investigate, apprehend, and/or detain individuals suspected 

of breaking the laws and regulations that pertain to 

BMGR West with an emphasis on protecting natural and 

cultural resources. CLEOs are uniformed law 

enforcement officers with fully delegated law 

enforcement authority, including authority through cross 

delegation with USFWS allowing them to enforce federal 

wildlife statutes as well as holding violators—federal, 

state, local, and public—responsible and accountable for 

their non-compliance with the MLWA of 1999, the Sikes 

Act, and other applicable rules and regulations. Unlike 

other USMC law enforcement (e.g., Provost Marshal’s 

Office), USMC CLEOs are not Title 10 law enforcement 

officers. Headquarters Marine Corps derives the 

enforcement authority that pertains to MCAS Yuma’s 

CLEO’s Program through an MOA between the 

Headquarters and the USFWS, (reference c) in MCO 

5090.4B. Specific to MCAS Yuma CLEOs, additional 

concurrent criminal jurisdictional authority is derived 

from Arizona Revised Statute (A.R.S) 37-620. 

7.4  Management of T&E Species, Species of 

Concern, and Habitats 

Applicability Statement 

This section applies to USAF installations that have threatened and endangered species on USAF property. 

This section IS applicable to this installation. 

Program Overview/Current Management Practices 

7.4.1 Sonoran pronghorn 

The Sonoran pronghorn has been listed as a federally endangered species since 1967. Sonoran pronghorn 

historically occurred throughout most of southwestern Arizona, northwestern Sonora, and portions of 

Figure 7-3. Sonoran pronghorn with a GPS 

collar. 
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southeastern California and northeastern Baja California. Presently, Sonoran pronghorn only occupy 

approximately 12% of their historical range in Arizona and Sonora (USFWS 2016a). Although methods 

and geographic study areas used to estimate the Sonoran pronghorn population have varied over time, 

estimates from 1925 through 1991 indicate that relatively low numbers of Sonoran pronghorn 

(approximately 50 to 150 animals) were present in southwestern Arizona. Sonoran pronghorn, however, 

were more abundant prior to European settlement (USFWS 2016b). The area of Sonoran pronghorn 

distribution has become smaller over the years as a result of habitat loss and fragmentation (USFWS 2016b). 

In 1992, AZGFD initiated regular biennial aerial surveys of the Sonoran pronghorn population. Based on 

these surveys, the modern U.S. population peaked at an estimated 282 animals in 1994, and the population 

low was estimated at 21 to 33 animals in 2002 after a severe drought. 

The Sonoran pronghorn’s current range in Arizona includes portions of BMGR East (Figure 7-4) and 

BMGR West (Figure 7-5). The USAF and USMC are members of, actively participate in, and financially 

support the Sonoran pronghorn Recovery Plan. Both entities implement the actions of the Sonoran 

Pronghorn Recovery Team. Led by the USFWS, the recovery team generally consists of representatives 

from the Luke AFB, MCAS Yuma, YPG, AZGFD, NPS (from Organ Pipe Cactus NM), BLM (from the 

Lower Sonoran Field Office), UofA, Commission for Ecology and Sustainable Development of the State 

of Sonora (Mexico), National Commission for Protected Natural Areas (Mexico), Phoenix and Los Angeles 

Zoos, Customs and Border Protection, and the Tohono O’odham Nation. 
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Figure 7-4. Sonoran pronghorn management at Barry M. Goldwater Range East 
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Figure 7-5. Protected species management at Barry M. Goldwater Range West
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Concerted efforts of the USAF, USMC, AZGFD, USFWS, and other members of the recovery team have 

resulted in improved status of Sonoran pronghorn through the implementation of numerous recovery 

actions. Key actions have included the initiation of the semi-captive breeding programs at the Cabeza Prieta 

NWR (2003) and later at Kofa NWR (2011), and the establishment of two nonessential experimental 

populations, as allowed by Section 10(j) of the ESA, one centered at Kofa NWR and the other centered on 

Area B of BMGR East. The Sonoran pronghorn recovery team is working with stakeholders in California 

to establish a non-essential experimental population in historical habitat for the species in the Chuckwalla 

Bench area of California. A non-essential experimental population is a special designation that the USFWS 

can apply to a population of a threatened or endangered species prior to re-establishing it in an unoccupied 

portion of its former range.  

These and other actions of the recovery plan, if successful, will ultimately lead to downlisting and delisting 

of the species. However, the increased number of animals on the Range has the potential to constrain 

BMGR’s mission. The USFWS continues to work with the military to reduce mission constraints and 

minimize risks to Sonoran pronghorn from military operations. For example, in 2010, the USFWS issued a 

non-jeopardy biological opinion that allowed for reduced target-closure distances, as described below.  

To reduce potential impacts to Sonoran pronghorn from military exercises, 56 RMO developed Operating 

Instruction 13-01 for BMGR East. This instruction established standardized scheduling, monitoring, and 

report procedures for pronghorn on NTAC, STAC, and Numbered Ranges 1, 2, and 4. The procedures are 

designed to identify and protect Sonoran pronghorn on BMGR East that are west of SR 85 (i.e., the 

endangered population). Operations consist of monitoring target areas during the first fly day of the work 

week with subsequent daily monitoring if a pronghorn is observed. If a pronghorn is not detected in a target 

area but was observed in the area within a week, a second day of monitoring is required. Monitoring is 

conducted by qualified biologists and includes visual observations from vantage points with the aid of 

binoculars and spotting scopes and telemetry surveillance. Once a pronghorn is spotted, an approximate 

location is provided to range operations within 30 minutes so limitations on target use are implemented in 

a timely manner (USAF 2020).  

Additionally, BMGR East is developing a Sonoran pronghorn movement modeling project with the Army 

Corps of Engineers to reliably forecast Sonoran pronghorn movement on the tactical ranges. The modeling 

is based on identifying, collecting, pruning, integrating, and analyzing all Sonoran pronghorn data collected 

at BMGR. The model will be based on Eulerian-Lagrangian-agent Method (ELAM) informed machine 

learning. The Sonoran pronghorn movement modeling will be implemented by 2028, with data collected 

during implementation being used to improve and increase the capabilities of the model. Ultimately, the 

objective of this modeling is to predict future movements of Sonoran pronghorn from data collected in 

previous days for planning and conservation purposes. 

A Sonoran Pronghorn Incident Response Protocol was established by the Sonoran Pronghorn Recovery 

Team in September 2022. It provides guidance in the event of detection of an injured, sick, or dead free-

ranging Sonoran pronghorn. The protocol establishes an Incident Response Team (IRT) consisting of 

individuals representing state and federal entities with Sonoran pronghorn experience. In the event of an 

incident, the person who initially discovers the Sonoran pronghorn must call the Sonoran Pronghorn 

Recovery Coordinator and the IRT representative of the land where the incident occurred. The protocol 

consists of a mandatory reporting of the incident, an initial investigation into the incident, a follow-up 

investigation, a necropsy or injury recovery as applicable, and a take assessment. 

Several Sonoran pronghorn watering sites, forage enhancement plots, and supplemental feed stations have 

been established to help these animals survive the dry Southwest summers. The goal is to conserve and 



INTEGRATED NATURAL RESOURCES MANAGEMENT PLAN 

 

Barry M. Goldwater Range   Page 131 of 246 

Integrated Natural Resources Management Plan 

2023–2027 

protect the Sonoran pronghorn and its habitat so that its long-term survival is secured, and it can be removed 

from the list of threatened and endangered species. Specific recovery goal objectives are listed below.  

 Ensure multiple viable populations of Sonoran pronghorn range-wide. 

 Ensure adequate quantity, quality, and connectivity of Sonoran pronghorn habitat to support their 

populations. 

 Minimize and mitigate the effects of human disturbance on Sonoran pronghorn.  

 Identify and address priority monitoring needs.  

 Identify and conduct priority research.  

 Maintain existing partnerships and develop new partnerships to support Sonoran pronghorn 

recovery.  

 Secure adequate funding to implement recovery actions for Sonoran pronghorn.  

 Practice adaptive management in which recovery is monitored and recovery tasks are revised by 

the USFWS in coordination with the Recovery Team as new information becomes available. 

The Sonoran pronghorn recovery efforts are a great success story for endangered species management. 

Biennial population surveys of the endangered population, referred to as the Cabeza population, conducted 

by AZGFD in December of 2022 estimated a population of 211 individuals. Within this population, at least 

111 individuals were on BMGR East while 41 individuals were on BMGR West. A survey was conducted 

for the Sauceda population in December 2022; however, the surveys were incomplete due to aircraft 

mechanical issues. For the portion of the survey that did occur, an estimate of 29 individuals was observed 

(USFWS 2023a). Surveys for Sonoran pronghorn in the Kofa subunit were conducted in January of 2023 

and estimated this population at 212 animals. 

AZGFD distributes a monthly Sonoran pronghorn update, which summarizes the captive breeding program, 

wild Sonoran pronghorn numbers, water projects, forage enhancements, and related projects. The updates 

cover the entire U.S. Sonoran pronghorn distribution, with certain aspects pertaining to the BMGR. 

7.4.2 Sonoran Desert Tortoise 

The USFWS determined in February 2022 that a listing of the Sonoran Desert tortoise on the ESA was not 

warranted. In 2015, a Candidate Conservation Agreement for the Sonoran Desert tortoise was developed 

as a collaborative and cooperative effort between land and resource management agencies, including the 

BMGR managing agencies (USAF and USMC). The key effort of the conservation strategy is to focus on 

conservation, habitat improvement, and ongoing management of the tortoise status and habitat. Some of 

the key actions implemented by BMGR to protect the tortoise are listed below. 

 Public access is only allowed by permit in certain areas and visitors (recreational users) are required 

to watch a safety video that includes natural resource conservation practices. Range users are 

briefed on the Sonoran Desert tortoise and its burrows and are required to inspect the area around 

their vehicles for tortoises prior to vehicle movement. 

 Off-road travel by official vehicles is highly restricted, with extreme exceptions for activities such 

as clearance of unexploded ordnance or CBP actions, and all recreational vehicular travel is 

restricted to designated roads. Roads are evaluated during INRMP reviews and are closed if deemed 

redundant and unnecessary.  

 Designated speed limits are established for all roads. 

 A Fire Management Plan was developed to reduce the potential for wildland fires, which are 

detrimental to Sonoran Desert tortoise habitat. 
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 An invasive plant species monitoring and treatment program is followed including the mapping, 

monitoring, and controlling of invasive vegetation with potential to alter vegetation communities 

and increase fire potentials, with the aim of protecting native desert habitat. 

 Livestock and livestock grazing leases are not permitted and trespass livestock are being prioritized 

for removal. 

 Mining leases and any associated activities are not permitted at BMGR. 

 BMGR maintains a full-time CLEO staff to enforce conservation laws and regulations. 

In 2012, a landscape-level habitat model was developed to identify locations where Sonoran Desert tortoise 

occupancy is most likely (Grandmaison et al. 2012). This knowledge, coupled with training maps, will 

allow range managers to identify specific locations where training and habitat overlap, and to take 

appropriate measures to reduce conflict to ensure their continued coexistence and compatibility with the 

military mission. The model also serves as a valuable tool for prioritizing new areas to survey, including 

the Growler and Crater mountains, where there is a relatively high probability of tortoise occupancy 

(Grandmaison et al. 2012).  

The BMGR East Five-Year Work Plan includes surveying new areas and/or re-surveying known occupied 

and suitable habitat every 3 years. A long-term monitoring plot is established in the northwest region of the 

Sauceda Mountains of Area B, an area chosen based on the habitat model results. The methods of this 

monitoring effort are based on previous long-term population trend study plots for this species from Averill-

Murray (2000) and Averill-Murray and Klug (2000). Two monitoring surveys have been conducted there 

in 2019 and 2022, with surveys conducted between July and October both years. This seasonality is based 

on previous work with the species that suggests these months coincide with peak tortoise activity (Averill-

Murray et al. 2002, Woodman et al. 2005). Surveys covered the monitoring plot in its entirety with 

surveyors walking parallel transects at 49-foot intervals. When a tortoise was encountered, environmental 

data, demographic data, and locale data were collected and the individual was assigned a unique number. 

Nine unique tortoises were encountered 13 times and three unique tortoises were encountered four times in 

2019 and 2022, respectively. Density estimates for the tortoise population in the monitoring plots were 

found to be 7.5 and 3 individuals per square kilometer in 2019 and 2022, respectively. While no evidence 

of nesting or eggshells were found in 2022, a single nesting site was found in 2019. There were five Sonoran 

Desert tortoise carcasses found in 2019 with depredation being the cause of mortality for two individuals 

and no discernable cause of death for the other three individuals. There were no carcasses found during the 

2022 surveys. 

The absence of carcasses of individuals is evidence that increased predator activity is not likely to be the 

cause of the significant abundance differences between surveys. One possible cause for the low abundance 

in 2022 is the abnormally high rainfall in the summer of 2022, which may have resulted in increased 

vegetation, allowing some individuals to disperse from the monitoring plot to exploit increased resources. 

BMGR East has high-quality tortoise habitat but some ideal shelter areas contained trash from UDA 

activity. The decline in abundance from 2019 does not necessarily indicate that the population is declining 

but does highlight the importance of continued surveys (Rubke and O’Donnell 2020, Karam and O’Donnell 

2023). 

7.4.3 Bats 

From 2012 to 2014, BMGR East and West conducted a study to identify and avoid potential conflicts 

between bats and the military mission at BMGR East and West and at the nearby Yuma Proving Ground 

(Piorkowski et al. 2014). New data were collected and combined with data from previous studies to identify 

potential bat roost sites. The study determined that there is relatively little area across the BMGR where 
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bats can rest, hibernate, and rear young. The loss 

of traditional roosts, such as caves, has led to 

abandoned mines becoming increasingly crucial 

habitat features for roosting bats. This could create 

conflicts, as many of these abandoned mines exist 

in areas open for public recreation, where they also 

represent a potential safety hazard to recreationists 

as confined spaces, entrapment sites, or fall 

hazards. Several methods (such as installing bat 

gates at mine entrances) could prevent people from 

entering these areas while still allowing free 

passage for roosting bats. 

By assessing bat diversity and habitat-use patterns, 

land managers will be able to better identify and 

address any potential population and range 

declines and mitigate or reverse those declines. To 

detect roost site locations and avoid potential conflicts 

between bats and the BMGR mission, several large-

scale bat monitoring studies have occurred or are being implemented. A combination of survey methods 

are being used, including acoustic monitoring, capture (e.g., mist netting), and roost assessments (Figure 

7-6).  

To better understand bats at BMGR East, a large-scale monitoring study was first implemented in 2013 

with the AZGFD. Through the years, methods of this monitoring have been refined and now use a 

combination of roost, capture, and acoustic surveys. Surveys from 2013 to 2021 have documented 10 bat 

species with another seven species having a probable presence on the Range. An Air Force Enterprise–wide 

bat acoustic project was conducted in 2017 that included BMGR East. The project placed acoustic monitors 

at six survey sites on BMGR East for over 600 detector-nights. The study documented 159,227 bat passes, 

and a total of nine species were identified in the acoustic survey, including four species of concern: the cave 

myotis, California leaf-nosed bat, greater mastiff bat, and Townsend’s big-eared bat (Schwab 2018). 

Acoustic detections from these studies that are not confirmed through more certain methods are considered 

“probable” (Mixan et al. 2022). The species detected during these studies, including species with a probable 

presence, bring the total bat diversity on the Range to 18 species (Table 7-1). 

BMGR is committed to continually monitoring bat populations and evaluating and protecting important bat 

roost sites. The monitoring described above with the AZGFD will continue over the next 5 years and will 

be used to develop future management actions. All data and results from these monitoring activities will be 

shared with partners including the North America Bat Monitoring Program (NABat), USFWS, and 

AZGFD. 

Table 7-1. Bat species detected at Barry M. Goldwater Range. 

Common Name Scientific Name 

Big brown bat Eptesicus fuscus 

Mexican free-tailed bat Tadarida brasiliensis 

California leaf-nosed bat Macrotus californicus 

Figure 7-6. Bat survey techniques at Barry M. 

Goldwater Range include acoustic monitoring, 

mist netting, and roost assessments  
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Table 7-1. Bat species detected at Barry M. Goldwater Range. 

Common Name Scientific Name 

California myotis Myotis californicus 

Canyon bat Parastrellus hesperus 

Cave myotis Myotis velifer 

Greater mastiff bat Eumops perotis 

Hoary bat Lasiurus cinereus 

Lesser long-nosed bat Leptonycteris yerbabuenae 

Little brown myotis Myotis lucifugus occultus 

Silver-haired bat Lasionycteris noctivgans 

Long-eared myotis Myotis evotis 

Pallid bat Antrozous pallidus 

Spotted bat Euderma maculatum 

Townsend’s big-eared bat Corynorhinus townsendii 

Western red bat Lasiurus blossevillii 

Western small-footed myotis Myotis ciliolabrum 

Yuma myotis Myotis yumanensis 

Note: from Schwab 2018 and Mixan et al. 2022 

 

7.4.3.1 Lesser Long-Nosed Bat 

The lesser long-nosed bat (LLNB) was previously listed on the ESA but, due to population recovery, was 

delisted in 2018 (USFWS 2018). The post-delisting monitoring plan for the lesser long-nosed bat includes 

monitoring for potential roost occupancy and threats, and an assessment of forage availability through 

phenology and distribution of lesser long-nosed bat forage resources.  

Acoustic monitors that aid in the detection of the LLNB were established in 2013, with one monitor each 

at five water tanks and one monitor on the Gila Bend AFAF. The first LLNB detections occurred in 2016, 

with a total of 13 calls detected at four of the tanks. LLNBs have subsequently been detected every year 

since 2016 with at least one detection at each tank; however, no individuals have been detected at Gila Bend 

AFAF. In total, 174 LLNB calls have been detected since 2016. The first roost survey that detected the 

species was in 2016 at the Jack-in-the-Pulpit Mine, where six to eight individuals were observed. 

Individuals were also observed at the same location in 2017 (one individual) and 2019 (two pregnant 

females). Additionally, one individual was detected at both Sauceda Cave and Mohawk 45 in 2019 (Mixan 

et al. 2022). 

To provide data that complements the LLNB post-delisting monitoring plan, the following activities may 

be implemented, as appropriate and as time and funding allow, on lands within the BMGR. 

1. The USFWS and AZGFD will be notified of any roost sites found to be occupied by LLNB through 

either the ongoing large-scale bat monitoring study (Mixan et al. 2022) or other monitoring actions. 
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2. The three currently occupied LLNB roosts (Jack-in-the-Pulpit, Sauceda Cave, and Mohawk 45) 

will be monitored regularly, and the data will be provided to the USFWS and AZGFD. Research is 

encouraged to determine the occupancy and use patterns of this roost by LLNB. 

3. To better understand occupancy and use patterns by the LLNB, forage phenology monitoring site(s) 

may be established to track forage resources over time. This effort will follow protocols consistent 

with the U.S. National Phenology Network’s ongoing program to monitor plant phenology across 

the U.S. The results will be added to the National Phenology Network system. Conducting forage 

phenology monitoring at the BMGR depends on time and funding availability. 

7.4.4 Flat-Tailed Horned Lizard 

BMGR West conducted extensive fieldwork on 

the FTHL from 2011 to 2014 (Goode and Parker 

2015; Figure 7-7). The purpose of the study was 

to address two main issues identified by the 

USFWS and raised in a Conference Opinion 

(when the FTHL was considered the species was 

proposed for listing as threatened under the 

ESA): (1) potential impacts of jet noise on 

hearing and behavior of the FTHL, and (2) 

potential effects of increased vehicle traffic on 

roads in the vicinity of the F-35B ALF (known 

as KNOZ) (USFWS 2010b). In 2012, a total of 

499 FTHLs were removed from the KNOZ 

footprint. Twenty FTHLs were sent to the San 

Diego Zoo for a captive breeding program, and 

the remaining individuals were either 

translocated to mark–recapture plots or 

immediately moved to the other side of the 

exclusion fencing. During the 4 years of field 

work, 353 FTHLs were radio-tracked 7,561 times. Home range characteristics and movement patterns of 

non-translocated versus translocated lizards differed only in that translocated FTHLs had significantly 

larger home ranges in the season immediately following translocation. Although the survival rate of 

translocated FTHLs was lower than that of those that were not translocated, the difference was not 

statistically significant, and reproductive behavior was witnessed in both translocated and non-translocated 

individuals.  

Over 22,000 miles were driven on established roads at BMGR West while surveying for FTHLs. During 

that period, 412 live and 150 dead FTHLs were observed on the roadways. It was noted that avian predators 

were significantly more abundant along roads with power poles. Traffic from the KNOZ construction did 

not appear to influence road mortality of FTHLs.  

With funding provided by USMC and the Bureau of Reclamation, AZGFD conducts annual occupancy and 

demographic surveys within the Yuma Desert Management Area to determine the population size, survival 

rate, recruitment, and population growth of FTHLs (Grimsley and Leavitt 2015). Approximately 88% of 

the management area is located within BMGR West and the remainder is owned by the Bureau of 

Reclamation (Grimsley and Leavitt 2015). In 2008, AZGFD established two 22-acre, long-term 

demography study plots, one within BMGR West and the other on the Bureau of Reclamation parcel. In 

Figure 7-7. Baseline surveys for the flat-tailed 

horned lizard provide valuable information for 

management of this species  
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2011, AZGFD randomly selected 75 smaller (approximately 328-foot by 656-foot) occupancy plots, a 

subsample of which is surveyed annually.  

From 2008 to 2014, AZGFD captured 624 individual FTHLs within the two long-term demography study 

plots (Grimsley and Leavitt 2015). Of the 624 captures, 316 were juveniles and 308 were adults (Grimsley 

and Leavitt 2015). The number of juveniles captured annually over the 7-year study period varied greatly. 

From 2011 to 2014, FTHLs were detected during 43 of 82 (52.4%) occupancy surveys and in 21 of 29 plots 

(72%) (Grimsley and Leavitt 2015). Of the individuals captured, 21 were male and 22 female (Grimsley 

and Leavitt 2015). 

Data from 2011 to 2022 show that modeled occupancy estimates at the AZGFD plots had a negative trend 

from 2011 to 2017, then increased from 2018 to 2022. The AZGFD concluded that occupancy estimates in 

each year of monitoring the YDMA are above the 30% trigger point recommended by the FTHL RMS. 

This suggests management goals are being met and that habitat conditions are stable to support FTHL 

throughout the YDMA (Romero et al. 2023). The recent increase in occupancy since 2018 is encouraging 

and an important trend to follow in the future. Recommendations by the AZGFD include (Romero et al. 

2023): 

 Continue annual monitoring at the Yuma Desert Management Area with 75 plots surveyed across 

six sessions to ensure occupancy remains above trigger point. 

 Determine what factors influence detections of FTHL. 

 Determine a way to quantify presence of harvester ant colonies to assess whether this measure of 

prey abundance correlates with FTHL occupancy. 

 Investigate how the presence of predators correlates with FTHL occupancy. 

7.4.5 Acuña Cactus 

In 2013, the acuña cactus was designated as a federally endangered 

species (Figure 7-8). It is also protected by the Arizona Native 

Plant Law and is designated as a highly safeguarded native plant. 

On 19 September 2016, the USFWS designated critical habitat for 

the acuña cactus. The critical habitat includes six geographically 

separate units totaling approximately 18,535 acres (USFWS 

2022b). One unit is adjacent to the northeastern portion of BMGR 

East; however, lands within the BMGR are exempt from critical 

habitat designation. At least three distinct clusters of acuña cactus 

exist in BMGR East (Urreiztieta 2013, Abbate 2017). The plant has 

not been detected in BMGR West, nor is it expected to occur. 

Figure 7-8. Flowering acuña cactus 

on Barry M. Goldwater East 
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The Acuña Cactus Final Recovery Plan was completed in 2022 and BMGR East is implementing many of 

the actions detailed in the plan (USFWS 2022b). For example, BMGR East has developed a long-term 

demographic survey, using similar protocols implemented at Organ Pipe Cactus NM, for monitoring the 

acuña cactus (56 RMO 2007). This protocol consists of establishing monitoring plots to systematically 

search for living and dead individuals. Currently, three plots are established. Each individual is marked 

with a pin flag next to it and photographs showing an ID tag are collected (Figure 7-8). These monitoring 

plots are surveyed annually to track demographic parameters of the population on the Range. This 

protocol is designed to assess population dynamics by monitoring growth, mortality, recruitment, and 

reproductive status of populations on BMGR East (Scobie et al. 2022b).  

Data on locations of individual plants will be used to further define the most suitable habitat conditions, 

which is currently considered to be drained knolls, gravel ridges between major washes, and hilltops in 

granite substrates. Models of areas with suitable habitat will be used to identify areas to survey and monitor. 

Data from the monitoring will be compiled into reports on an annual basis, and analyzed to determine 

population trends for the species, which may lead to implementation of adaptive management actions, such 

as road closures or fire-suppression activities (56 RMO 2007). The annual reports will be shared with the 

AZGFD’s Heritage Data Management System, and it is anticipated that there will be annual meetings of all 

natural resource management agencies to discuss trends. Additionally, wildlife biologists at the 56 RMO 

have been communicating with the AZGFD to identify possible additional survey locations within BMGR 

East. 

In addition to conducting surveys, other conservation measures will be taken or have been completed to 

minimize the potential for disturbance of acuña cactus and its habitat. These actions include monitoring and 

controlling invasive species (ongoing); developing and implementing a fire management plan (complete; 

includes assessment of fire risk and maintaining a firefighting agreement with BLM); developing and 

implementing procedures to control trespass livestock (ongoing); monitoring illegal immigration, 

contraband trafficking, and border-related law enforcement (ongoing); and continuing informal 

coordination with law enforcement authorities (ongoing).  

Mining and agriculture are prohibited within the BMGR, thus eliminating these threats to acuña cactus. The 

acuña cactus and its habitat are generally protected from disturbance by the rugged terrain and hilltop 

locations where it occurs at BMGR as well as fencing to prevent entry of feral livestock.  

The USAF continues its protection of acuña cactus habitat. It will prevent new impacts, such as establishing 

new military targets and off-road vehicle use in areas with potential habitat; avoiding disturbance of 

vegetation and pollinators within 2,952 feet (900 meters) of known or newly discovered acuña cactus plants; 

continuing to monitor and control invasive plant species, and implementing fencing to prevent entry by 

trespass livestock. Detailed vegetation mapping was completed in FY 2019 for BMGR East, and these data 

might contribute to more precise acuña cactus habitat modeling efforts. Furthermore, when resources are 

available, the USAF may aid in or enable ex situ conservation efforts to establish new populations of acuña 

cactus on BMGR and other areas as appropriate.  

The 2022 recovery plan includes recovery criteria, objectives, and actions needed to recover the species. 

The 2022 Acuña Cactus Recovery Implementation Strategy (RIS) supplements the recovery plan and 

details the activities necessary to fully implement the recovery actions specified in the plan. In addition to 

the actions and activities detailed in the recovery plan and RIS, to ensure acuña cactus numbers  grow, 

several recommendations should be followed (Abbate 2017): 
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 Continue to monitor acuña cactus populations and collect morphological measurements for 

individuals within new populations. 

 Focus monitoring efforts on ridges, hillsides, and gentle slopes where the cacti are most likely to 

be located. 

 Consider fencing off areas where cactus populations are most vulnerable to being crushed or 

uprooted due to animal movement and grazing. Wildlife-friendly fencing should be used and placed 

to minimize disruption to the movement of native wildlife. 

 Initiate seed collection and captive propagation trials. 

 Use wildlife game cameras to document predation, potential unknown threats, and seed dispersal 

mechanisms. 

 Limit future research team size to two individuals to restrict damage to small acuña cacti, which 

are vulnerable to crushing and uprooting. 

7.4.6 Migratory Birds and Bald and Golden Eagles 

7.4.6.1 Migratory Bird Treaty Act 

The EIS F-35A Training Basing Mitigation Plan for Luke AFB (USAF 2012) addresses migratory bird 

protection. The plan stipulates that, in the military training airspace: (1) existing flight restrictions 

concerning altitude and offset distances from sensitive species will be strictly adhered to, and (2) the quarter 

statute mile overflight avoidance of Mexican spotted owl (Strix occidentalis lucida) activity centers will be 

maintained, as stated via informal consultation with the USFWS (note that this buffer distance was later 

modified as described below). The plan also stipulates that an open dialogue will continue between 56 RMO 

Airspace Managers and Environmental Science staff to (1) ensure compliance with biological opinions and 

identify/address any emerging issues associated with airspace use, (2) ensure that protected owl-activity 

centers are charted and avoidances described on in-flight guides for military training routes, respectively, 

and (3) continue monitoring, recording, and tracking deviations, and noise complaints, and communicate 

reported deviations to appropriate offices. In 2013, 56 RMO requested and USFWS concurred (see USFWS 

letter dated 23 Dec 2013) with a proposal to reduce the radial distance of the avoidance buffer around 

Mexican spotted owl activity centers underlying military training routes from 1,320 feet (0.25 mile) to 500 

feet. 

From 2012 to 2014, AZGFD completed a breeding bird survey on BMGR and an additional bird inventory 

was conducted in 2020 to 2022 by AZGFD. Most species of birds found at the BMGR fall under MBTA 

protection. MCAS Yuma and Luke AFB have prepared a bird checklist that is provided to visitors if 

requested. The list identifies species that may be sighted; the species list is extensive and is not repeated in 

this document. 

7.4.6.2 Bald and Golden Eagles 

The bald eagle was listed under the ESA in 1978 and is currently protected under the MBTA and BGEPA. 

Beginning in the 1990s, pilots of military aircraft flown or managed by the 56 FW observed a lateral 

separation of one nautical mile around bald eagle breeding areas (BA) during the breeding season (1 

December to 15 July), IAW measures described in a 1994 biological opinion. Luke AFB also has been a 

committee member of the Southwestern Bald Eagle Management Committee since at least the 1990s and, 

in 2007, the 56 FW became an MOU signatory to the Conservation Assessment and Strategy for the Bald 

Eagle in Arizona.  
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After the bald eagle was delisted on 28 June 2007 and the 1994 Biological Opinion was no longer in effect, 

eagles nonetheless remained protected by the MBTA and the BGEPA. In 2013, the 56 RMO, with technical 

assistance from USFWS and AZGFD, implemented two changes to the avoidance buffers around bald eagle 

BAs. First, the avoidance buffer during the breeding season was changed from one nautical mile of lateral 

separation to 2,000 feet of lateral and vertical separation. Second, the breeding season was then observed 

from 1 December to 30 June, IAW a 2006 Conservation Assessment, which was renewed in 2014.  

In 2021, 56 RMO proposed alterations to the eagle avoidance measures. These alterations were needed as 

increased survey efforts had identified numerous BAs, resulting in decreased training capabilities at BMGR. 

The 56 RMO were unable to meet pilot training requirements while meeting the old eagle avoidance 

measures. The new avoidance measures were implemented after concurrence was given by the USFWS on 

5 August 2021. They are the current avoidance measures for BMGR East (56 RMO, USFWS, unpublished 

communication, 2021). The new avoidance measures reduce the avoidance buffer around active BAs from 

2,000 feet to 1,000 feet from 15 December to 15 July. BAs with high productivity scores are given the 

buffer distance, and no avoidance measures are taken around BAs with low productivity scores. The 

productivity scores are based on percent occupancy and if young were produced in the BA. The 1,000-foot 

buffer is adequate based on national guidelines on eagle management, the effectiveness of the same buffer 

at other DoD installations, and based on studies on eagle responses to military aircraft.  

In 2006, AZGFD began to investigate breeding golden eagle distribution and status statewide, which led to 

an improved understanding and current ongoing monitoring efforts. In 2006, AZGFD surveyed 85 

previously known BAs, finding that 14 were occupied by golden eagles (McCarty et al. 2017). From 2011 

to 2014, the Department conducted statewide aerial occupancy and nest survey efforts for cliff-nesting 

golden eagles (McCarty et al. 2017). Building upon these survey results, the AZGFD began assessing 

productivity at a subsample of known BAs 2015–2021 (Milbrandt et al. 2022). After the 2017 season, there 

were 275 known golden eagle BAs, 46 historical BAs, and 474 potential BAs outside of Native American 

lands in Arizona. In 2022, surveys found three occupied BAs, including 20 new nests. Two of the occupied 

BAs had been occupied in years prior, while one, the Midway BA, was found to be occupied for the first 

time. Additionally, three new potential BAs were identified (Milbrandt et al. 2022). Currently, within 

BMGR are 21 potential BAs, with six confirmed BAs. 

The DoD also contracted with AZGFD to design and implement a 3-year study (2013 to 2015) evaluating 

possible impacts to golden eagles from airborne military training activities and compliance with BGEPA. 

The study had three primary objectives: (1) identify and survey the potential distribution of golden eagle 

BAs across military lands, (2) create a landscape-scale model to predict the likelihood of potential golden 

eagle nesting habitat, and (3) collect golden eagle demographic information and provide management 

recommendations that will permit BMGR and other southwestern military installations to maintain their 

training regimes while also complying with the BGEPA (Piorkowski et al. 2015).  

The following actions were recommended: 

 Continue monitoring of known, potential, and historical golden eagle nests on military installations. 

 Coordinate with local, state, and regional authorities on current golden eagle distribution and status 

to inform current and future military activities for compliance with BGEPA. 

 Develop avoidance buffers around known golden eagle nests during the breeding season, 

specifically those that were occupied within the last 5 years. 

 Avoid disturbance around potential and historical golden eagle nests during pre-incubation through 

the first 4 weeks post-hatch. Potential nest sites are described as those that provide suitable nest-

site structure but where no golden eagles have been previously observed. Historical nests are sites 
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that were used by golden eagles in the past but have had no occupancy for the most recent decade. 

Normal military training activities can resume in the area once all potential or historical nests have 

been deemed unoccupied for a given breeding season. 

 Avoid heavy ground and aerial disturbance during the early breeding season within areas predicted 

by the habitat model as having a high likelihood of being golden eagle nesting habitat. With precise 

modeling, reducing heavy disturbance activities in areas of high likelihood may reduce or eliminate 

incidental take even if surveys to document nesting golden eagles have not been completed in those 

areas. Future model validation should allow quantification of thresholds associated with high 

likelihood habitat in the modeled estimates. 

A past effort was made to compile and standardize all historical locations of eagle nests and associated data 

for a subset of Air Force installations in the western U.S., including Luke AFB and BMGR. Ongoing 

surveys by the AZGFD since 2020 are used in tandem with data collected from previous efforts to produce 

recommendations for compliance with BGEPA, including monitoring eagle populations, behaviors, and 

productivity; mitigating disturbance; and assessing the risks associated with overhead utility infrastructure. 

As new information about sensitive areas is acquired, it will be provided to the 56 RMO Airspace Manager, 

who updates the GIS layers with the new data, displays all the sensitive species areas on maps, and shares 

the maps with trainees so that these sensitive areas may be avoided during crucial times and/or seasons. 

BMGR East is anticipating beginning surveys for golden eagle nests using aircraft systems beginning in 

FY25. Data from opportunistic surveys will be collected throughout the year so targeted surveys can be 

completed during the nesting season. Nesting habitat subject to low-altitude training exercises will be 

prioritized for surveys. Surveys in nesting habitat subject to high-altitude training or in areas where training 

activities are not likely to occur will be completed as resources allow. Lower-priority habitat will be 

surveyed rotationally across several years. This effort will inform 56 RMO on the effectiveness of 

management actions and the eagle avoidance measures.  

7.4.7 Monarch Butterfly 

Monarch butterfly larvae are obligate consumers of native milkweeds (Asclepias spp.); thus, the adults need 

milkweed plants on which to lay their eggs (Morris at al. 2015). Due to the minimal amount of milkweed 

on BMGR, monarch breeding is unlikely; however, the low-elevation desert ecosystems at BMGR are part 

of an important monarch butterfly migration route. A small number of butterflies overwinter during mild 

winters (Morris et al. 2015). Important habitat-management practices for monarch butterflies at BMGR 

protect natural migration and overwintering habitats from anthropogenic disturbances. Management actions 

already in place at BMGR are listed below: 

 Regulating off-road recreation 

 Restricting ground-disturbing activities in focused ground-support areas 

 Adhering to NEPA processes for ongoing and new activities 

 Limiting development 

 Encouraging interagency collaboration through the BEC and the IEC 

 Enforcing regulations with the presence of four full-time CLEOs on BMGR West and one full-time 

CLEO on BMGR East with an additional CLEO anticipated in FY24. 

 Invasive plant species control efforts 
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7.4.8 Climate Impacts on Threatened and Endangered Species Management 

The effectiveness of management actions taken to protect threatened and endangered species will depend 

on the speed at which the climate changes, the nature of the climatic changes, and the ability of each species 

to respond to those changes. Our understanding of organism responses to a changing climate is not yet 

sufficient to be able to predict how an individual species will respond. In addition, the response of sub-

populations of a single species may vary. For example, genetic variation within a species can aid adaptation 

to changing environmental conditions, but populations may not be able to undergo selection for preferred 

traits if environmental conditions change too rapidly (Hoffmann and Sgrò 2011). Behavioral changes (e.g., 

host-plant or food source switching) and phenotypical responses (e.g., changes in body size associated with 

longer growing seasons) have already been observed in some organisms (Ozgul et al. 2010; Iwamura et al. 

2013). 

Many current management activities for threatened or endangered species are appropriate for increasing 

species’ resilience or facilitating adaptation to climate change. An ecosystem approach that prioritizes 

functional diversity, maintenance of habitats, habitat variability, and habitat connectivity will potentially 

help species adapt to changing conditions or migrate to more favorable habitats. However, when 

approaching the uncertainty that is inherent with managing species under changing environmental 

conditions, additional analysis and planning is required.  

Historical patterns used for management decisions are likely to be insufficient for future management 

challenges (Bierbaum et al. 2013). Proactive approaches that anticipate change can help extend the period 

over which species can adapt to changing climate and avoid catastrophic declines associated with extreme 

and variable events that act on an already stressed ecosystem (CEMML 2019). 
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7.5 Water Resource Protection 

Applicability Statement 

This section applies to USAF installations that have water resources. This section IS applicable to this 

installation.  

Program Overview/Current Management Practices 

Surface water availability is highly limited at BMGR during certain times of the year, which led AZGFD 

to develop wildlife watering sites in the late 1950s. Playas, tinajas, and other natural water resources, which 

are important to migratory birds and other wildlife, were often modified to extend the availability of water 

into drier seasons. AZGFD has constructed catchments at locations across BMGR to collect and store 

rainfall. Currently, over 40 wildlife watering sites are maintained across the Range through a partnership 

between the 56 RMO, MCAS Yuma RMD, and the AZGFD. During periods of extreme drought, AZGFD 

will routinely refill these water sources by hauling in tens of thousands of gallons annually, via truck and 

helicopter, to support wildlife species. These sites are also being used and affected by undocumented 

immigrants and drug traffickers (Figure 7-9) across the Range. Damage has occurred due to this human 

usage, and in some cases, multiple times at the same system following repairs, ultimately leaving the system 

inoperable, unrepairable, and in need of complete replacement. The volume of human use of some systems 

documented via camera monitoring has raised concerns with disrupting wildlife use during critical periods 

of drought. 

BMGR East 

AZGFD does not consider water quality in natural and artificial water catchments to be a significant issue 

with wildlife as previous studies in the Sonoran Desert have found a lack of evidence of increased 

contaminants in these systems (Rosenstock et al. 2005). Additionally, continued maintenance and cleaning 

of the catchments by the AZGFD will reduce the risk of decreased water quality. However, 56 RMO 

believes previous water quality studies conducted on the Range reflect a continued need for water quality 

monitoring at BMGR East. Water quality sampling of natural and artificial water resources at BMGR East 

has been performed for several years by the USGS and scientists from Texas Tech University with a focus 

on amphibian research. Elevated levels of ammonium (NH3) found at several sites prompted a 4-year 

Figure 7-9. Camera traps capture wildlife watering sites used by undocumented immigrants 
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program of sampling by the USGS (USGS 2013–2016). Samples were taken from areas and water depths 

where animals would drink. The water was tested for a variety of chemical parameters, blue-green algae 

(cyanobacteria), and chytrid fungus (Bd; Batrachochytrium dendrobatidis), a common cause of amphibian 

decline. In addition to further inquiries about Bd, the Texas Tech University researchers also posed 

questions about ranavirus; specifically, is it present, and if so, does ranavirus infection of amphibians differ 

spatially, temporally, and in conjunction with Bd. BMGR East may continue to support this amphibian 

research if warranted and not in conflict with the military mission.  

Results of the water quality analyses have varied. Ammonia concentrations at several sites have 

occasionally exceeded the Arizona Department of Environmental Quality’s acute and/or chronic standards 

for aquatic life and wildlife (Arizona Department of Environmental Quality 2009; USGS 2013–2016). In 

2015, the iron (Fe) concentrations at wildlife watering site 1148 exceeded the EPA-recommended 

freshwater criterion for aquatic life (USGS 2013–2016). Blue-green algae concentrations were below the 

detection limits for microcystin, cylindrospermopsin, and saxitoxin. Several wildlife watering sites tested 

positive for chytrid fungus in 2013, 2014, and 2016, although most positive samples were below the 

detection limit (USGS 2013–2016). 

Report findings of the Texas Tech surveys for 2019, 2020, and 2021 (Griffis-Kyle et al. 2020, 2021, 2022) 

suggest that precipitation drives water quality even when water supplies are supplemented by AZGFD. 

During dry periods, biogeochemical reactions in drinking-water troughs and access points create worsened 

water quality (Griffis-Kyle et al. 2020, 2021, 2022). In lower precipitation years, water quality suffers in 

most catchments and tinajas, but temporary water supplies provided for Sonoran pronghorn maintain higher 

water quality, particularly during the dry summer months.  

Even small precipitation inputs improved water quality at natural sites to above EPA standards, particularly 

during sampling in June through September 2020 (Griffis-Kyle et al. 2020). In 2019, researchers installed 

aerators to reduce ammonia concentrations as high nitrite levels are harmful to mammals, which is a concern 

for conservation efforts for the Sonoran pronghorn. Sampling results suggest that aerators are successful at 

reducing excess ammonia but can break without continued maintenance (Griffis-Kyle et al. 2020, 2021, 

2022). One consideration to resolve this issue is to use windmills instead of aerators. The fungus Bd was 

found at several sites in the Sauceda Mountains and the Sand Tank Mountains but was only found at one 

site in 2021, possibly due to a wetter start to the monsoon season (Griffis-Kyle et al. 2022). Additional 

monitoring is needed to provide insight into how the disease is impacting amphibians on BMGR and how 

prevalence of the disease is affected by variables in the physical environment. 

Some of the natural surface waters and tinajas have been modified to provide better access and water 

resource reliability for wildlife. 56 RMO archaeologists have identified the tinajas as archaeological sites. 

In addition, tribes have identified natural surface waters as Sacred Sites (EO 13007). Modifications and 

ongoing maintenance have resulted in damage to these important archaeological sites and Sacred Sites. The 

Tribes would like to have the enhancements and modifications removed and, to the extent possible, have 

the affected tinajas restored to a natural state. The USAF is working with the Tribes and AZGFD to remove 

the structures and has prohibited any alterations of existing structures. Only construction and remodeling 

of existing artificial wildlife watering sites is permitted. 

Over the next 5-year planning period, BMGR East will continue a holistic review based on previous studies 

and relevant literature to evaluate the benefits and adverse effects of wildlife watering sites, continue water 

quality monitoring, develop recommendations for management, and support AZGFD annual maintenance 

of all existing water development as required.  
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BMGR West 

BMGR West will continue to work with AZGFD to monitor and maintain the existing wildlife watering 

site network from 2023 to 2027. BMGR West is also working with AZGFD to redevelop previously existing 

tanks at Dripping Springs and Sheep Mountain. 

7.6 Wetland Protection 

Applicability Statement 

This section applies to USAF installations that have existing wetlands on USAF property. This section IS 

NOT applicable to this installation. 

7.7 Grounds Maintenance 

Applicability Statement 

This section applies to USAF installations that perform ground maintenance activities that could impact 

natural resources. This section IS NOT applicable to this installation. 

Program Overview/Current Management Practices 

The BMGR does not support or require ground maintenance activities. Minimal ground maintenance 

activities do occur at the Gila Bend AFAF, which has several small turf areas and rows of planted trees. 

Gila Bend AFAF is operated and maintained by a USAF contractor and all ground maintenance activities 

are completed by the contractor or sub-contractor as part of the service contract agreement. The total area 

of Gila Bend AFAF is 2,011 acres, with less than 7 acres requiring ground maintenance.  

7.8 Forest Management 

Applicability Statement 

This section applies to USAF installations that maintain forested land on USAF property. This section IS 

NOT applicable to this installation. 

Program Overview/Current Management Practices 

7.9 Wildland Fire Management 

Applicability Statement 

This section applies to USAF installations with unimproved lands that present a wildfire hazard and/or 

installations that utilize prescribed burns as a land management tool. This section IS applicable to this 

installation. 

Program Overview/Current Management Practices 

Until the early 2000s, wildfires larger than a few acres in size were extremely rare in the Sonoran Desert. 

The natural fire-rotation interval for portions of the Sonoran Desert, including the BMGR, was estimated 

to be 274 years (Schmid and Rogers 1988). The low densities of native vegetation typically do not provide 

sufficient fuel to carry fires over large areas, although native fuel loads can occasionally be high after wet 

winters. Sonoran Desert vegetation is typically not fire-tolerant, and large fires within these vegetation 

communities have the potential to significantly alter vegetation composition at the ecosystem or landscape 

level (Figure 7-10, Figure 7-11). Desert plant species, such as saguaro cactus, organ pipe cactus 
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(Stenocereus thurberi), blue paloverde, 

ocotillo, and creosote bush are very 

susceptible to fire mortality and may take 

decades to re-establish from seedbanks or 

recolonization through dispersal from 

nearby source populations.  

The spread of nonnative, invasive plants 

has altered the natural fire regime in some 

areas. Historically, bare space between 

shrubs and trees limited the extent of fires 

in the Sonoran Desert. However, changes 

in climate, human activities, and the 

resulting spread of invasive species are 

leading to increased fuel loads and fuel 

connectivity, changing fuel characteristics, 

and putting fire-intolerant vegetation at 

risk. Introduced grasses and forbs increase 

fuel continuity across the landscape, altering vegetation composition and promoting larger fires and greater 

fire frequency and intensity (Geiger and McPherson 2005). This, coupled with the tendency of many 

invasive species to be the first species to recover post-fire (often at greater than pre-fire densities and 

coverage), leads to a positive feedback loop. Under 

this scenario, increasing density and cover of invasive 

species lead to increased fire activity, which in turn 

favors increased density and cover of those species, 

which then leads to even greater fire frequency and 

size. The result is an altered fire regime and a new 

vegetation community that may not be able to sustain 

the same wildlife species or offer the same ecosystem 

services such as erosion control. In 2008 or 2009, a 

wildfire at BMGR West that was evidently fueled by 

Sahara mustard burned approximately 500 acres of 

native creosote-bursage vegetation. Post-fire field 

inventory showed that the mustard was the only 

species recovering in that area (Malusa 2010), 

indicating that the vegetation community may be 

changing over time (which may in turn be driving a 

change in fire regime). This trend places a priority on 

continuous, coherent, and data-driven invasive 

species management to protect the quality of the 

Range for native plants and wildlife and to prevent 

impacts to military training activities and mission 

readiness.  

BMGR East  

Fires on BMGR East are typically small and located 

within target complexes except for occasional small 

Figure 7-10. Wildfire at Barry M. Goldwater Range East 

Figure 7-11. Fire scar on saguaro cactus at 

Barry M. Goldwater Range East 
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grass fires along SR 85 that are likely started by passing vehicles. Invasive plants generally do not play a 

critical role in the spread of many of these fires. However, wildfires in 2005 burned approximately 132,000 

acres of BMGR East, requiring emergency intervention from the National Interagency Fire Center. The 

2005 fire season was considered an anomaly due to the heavy winter rains that led to increased fuel loading 

of native vegetation, but climate projections indicate that this may become a more frequent occurrence, 

which could lead to increased fire risk. It is likely that the spread of invasive species contributed to the fuel 

load available to carry these fires. As a result of this fire, Sonoran pronghorn favored the area. The removal 

of vegetation allowed pronghorn to detect predators from further distances. Post fire vegetation growth 

responses may have provided increased forage availability for pronghorn. 

Since 2006, there have been 380 fires on BMGR East ranging in size from a few square yards to several 

hundred acres with 135 of those fires occurring since 2019 (Table 7-2). These fires are reported to and 

investigated by the 56 RMO Wildland Fire Program Manager. An account of each incident is reported and 

stored in the 56 RMO BMGR East Fire History Spreadsheet. The locations with the most fires include 

NTAC, STAC, ETAC, and Range 3, likely explained by their training purpose. The tactical ranges support 

training in gunnery, bomb, rocket, and missile deployment for aircrews while Range 3 is a helicopter 

gunnery range. Of the fires reported since 2006, 321 of the 385 fires (83%) were started by military training 

and a small number are started from unauthorized campfires (Table 7-3). 
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Table 7-2. Fire Locations by Year on Barry M. Goldwater Range East 

Year NTAC STAC ETAC Range 

1 

Range 

2 

Range 

3 

Range 

4 

Air to 

Air 

Other Total 

2006 3 5 5 5 1 0 1 2 1 23 

2007 3 0 9 1 1 2 1 0 2 19 

2008 2 0 6 0 0 0 0 0 1 9 

2009 1 1 9 1 2 1 0 0 0 15 

2010 0 5 14 2 0 7 2 0 1 31 

2011 3 2 3 1 0 2 2 0 0 13 

2012 0 1 15 1 1 5 1 0 1 25 

2013 1 2 8 3 1 7 1 0 1 24 

2014 6 7 6 2 1 5 3 0 0 30 

2015 3 2 3 5 2 3 2 0 1 21 

2016 1 1 4 4 2 3 0 0 1 16 

2017 3 3 0 0 0 3 0 0 0 9 

2018 0 0 5 0 1 2 1 0 1 10 

2019 3 1 11 2 5 10 4 0 1 37 

2020 4 8 9 0 3 10 0 0 2 36 

2021 6 1 6 0 0 2 1 0 0 12 

2022 2 0 5 0 1 5 0 0 0 13 

2023 6 3 15 1 1 9 1 1 0 37 

Total 47 42 133 28 22 76 20 3 13 380 

  



INTEGRATED NATURAL RESOURCES MANAGEMENT PLAN 

 

Barry M. Goldwater Range   Page 148 of 246 

Integrated Natural Resources Management Plan 

2023–2027 

Table 7-3. Fire by Seasonality and Ignition Type on Barry M. Goldwater Range East, 2006-2023 

Month Military 

Training 

UDA 

Campfire 

Vehicle Lightning Unknown Total 

January 17 2 0 0 1 20 

February 14 0 0 0 1 15 

March 20 1 1 0 1 23 

April 41 5 2 0 1 49 

May 84 12 0 0 3 99 

June 53 11 0 1 2 67 

July 26 3 0 0 1 30 

August 11 3 0 1 1 16 

September 17 2 0 0 0 19 

October 11 1 0 0 0 12 

November 12 2 1 0 0 15 

December 10 4 0 0 1 15 

Total 316 46 4 2 12 380 

 

The 56 RMO finalized the BMGR East WFMP in 2021. The plan defines roles and responsibilities and 

provides guidance for the offices, departments, and agencies involved. It also describes pre-fire suppression 

and suppression actions to be taken on a strategic as well as a tactical basis (56 RMO 2014). The document 

serves as the guiding plan for wildfire response protocols. The Air Force Wildland Fire Center developed 

a revised WFMP template in the fall of 2019, after the first round of WFMP deliverables. The BMGR East 

WFMP was one of the first plans developed, and it lacked multiple sections identified in the revised Air 

Force WFMP template; it is now compliant.  

As part of this WFMP development process, the 56 RMO also signed an MOU with the BLM for fire 

suppression assistance on BMGR East (DOI and USAF 2020). The purpose of the MOU is to clarify 

existing policies for wildland fire response at BMGR East, to establish procedures and guidelines for 

cooperation between the parties to ensure BLM response, and to provide BLM assistance with wildland fire 

emergencies occurring on those lands. Through interagency cooperation and partnership for the 

management of BMGR East, the parties agree there is mutual interest in a cooperative response to wildland 

fires that may affect lands within and outside BMGR East boundaries. The 56 RMO will notify BLM of all 

wildfires located within 2 miles of any shared border with BLM; BLM assistance for the suppression of 

wildland fires on BMGR East will be on a case-by-case basis. 

The Air Force Wildland Fire Center has initiated the Wildland Fire Regional Support Program. This 

national program of Wildland Support Modules (WSMs) is staffed by CSU, University of Montana, 

USFWS, and BLM wildland fire personnel to provide wildland fire support at USAF installations. This 

support includes prescribed burning; mechanical fuels reduction activities for ecosystem management; and 

mitigation of wildfire as a threat to the ecosystem, mission activities, and military readiness. The WSM 

possesses the qualifications to supplement and support on-installation wildfire suppression activity if 
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requested and available. Within the west region, Nellis AFB serves as the WSM base installation 

encompassing Nellis AFB, Luke AFB, BMGR East, and Davis Monthan AFB. 

The BLM Module Lead has taken over the BMGR East long-term fire repeat photography project. 56 RMO 

wildlife biologists initiated the fire repeat photography photo plots within a burned area in 2006. The project 

grew to include many more photo points, cardinal directions, and control points. The project monitoring 

frequency is every fifth year; however, BLM will visit a subset of the photo points annually. Using repeat 

photography following a wildland fire may provide patterns of post-fire environmental change, particularly 

recovery and mortality of vegetation and soil disturbance. 

BMGR West 

Few wildfires have occurred at BMGR West. Overall, wildfire risk is much lower at BMGR West than it 

is at BMGR East, largely due to the difference in precipitation patterns that support only minimal vegetation 

growth at BMGR West. Even with this lower risk, however, MCAS Yuma is required to implement a 

WFMP, per MCO 5090.2. The 2018 WFMP defines roles and responsibilities for offices, departments, and 

agencies involved in pre-wildfire suppression and suppression activities, and it provides guidance for 

firefighters, public safety officials, and the RMD to maximize military training operations prior to and 

during a wildland fire event. In 2019 after completion of the WFMP, the MCAS Yuma RMD developed an 

MOA with the BLM for fire suppression assistance at BMGR West. This MOA established a framework 

to suppress wildfires occurring on or adjacent to BMGR West and outlined the responsibilities of both 

parties. 

7.9.1 Climate Impacts on Wildfire Management at BMGR East and West 

The greatest impacts of climate change on wildfire activity at the Range will be via changes in vegetation. 

Invasive species, including fire-adapted grasses and annuals, have invaded many parts of the Sonoran 

Desert. Wherever those species become common, fires are likely to become larger and much more frequent. 

This creates a cycle that is distinct from the current very low fire frequency regime of the desert. Precise 

estimation of invasive plant extent and intensity was beyond the scope of the CSU CEMML study, so the 

below analysis assumes the absence of large-scale grass or annual invasion (CEMML 2019). 

Wildfires in the Sonoran Desert are generally limited by fuel continuity more than any other single factor. 

The desert is typically dry enough to support combustion and ignition sources are inevitable on a live-fire 

military range. However, much of the land area is too sparsely vegetated in its natural state to support fire 

growth, and those fires that happen to occur in patches of fuels are isolated and rarely grow larger than a 

few acres. While fires may occur, the acreage of any individual fire, or fires in aggregate, is generally quite 

small.  

On rare occasions, unusually abundant winter rainfall produces a flush of vegetation that may support more 

robust fire activity, as occurred in the winter of 2004 to 2005, leading to the largest fires on record in the 

Sonoran Desert that summer. The increased overall precipitation projected in climate models suggests 

increasing amounts of precipitation associated with winter events, which may lead to a slightly higher 

likelihood of fire seasons like that observed in 2005 as native and invasive vegetation respond to increased 

rainfall. Higher populations of invasive species one year will also bolster soil seed banks and expand 

infestations through vectors such as vehicular traffic, road maintenance, and even native or trespass wildlife 

movements. 
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7.10 Agricultural Outleasing 

Applicability Statement 

This section applies to USAF installations that lease eligible USAF land for agricultural purposes. This 

section IS applicable to this installation. 

Program Overview/Current Management Practices 

Approximately 1,500 acres of land surrounding the MCAS Yuma airfield are leased for agricultural 

production, which directly supports the mission success of BMGR West. While these lands are not 

specifically tied to the BMGR and their management does not fall within the purview of this INRMP, 

revenue streams generated by the agricultural lease program help to accomplish projects identified in the 

INRMP. 

7.11 Integrated Pest Management Program 

Applicability Statement 

This section applies to USAF installations that perform pest management activities in support of natural 

resources management (e.g., invasive species, forest pests). This section IS applicable to this installation. 

Program Overview/Current Management Practices 

The Federal Insecticide, Fungicide, and Rodenticide Act of 1996 (FIFRA) provides for federal regulation 

of pesticide distribution, sale, and use (7 U.S.C. § 136 et seq.). All pesticides distributed or sold in the U.S. 

must be registered (licensed) by the EPA. Before the EPA may register a pesticide under FIFRA, the 

applicant must show, among other things, that using the pesticide according to specifications “will not 

generally cause unreasonable adverse effects on the environment.” 

FIFRA defines the term “unreasonable adverse effects on the environment” to mean “(1) any unreasonable 

risk to man or the environment, taking into account the economic, social, and environmental costs and 

benefits of the use of any pesticide; or (2) a human dietary risk from residues that result from a use of a 

pesticide in or on any food inconsistent with the standard under section 408 of the Federal Food, Drug, and 

Cosmetic Act.” 

Rules, EOs, and regulations applicable to integrated pest management are listed below. 

 EO 13751, December 2016, Safeguarding the Nation from the Impacts of Invasive Species  

 EO 11987, May 1977, Exotic Organisms  

 DoD Directive 4715.1, February 1996, Environmental Security  

 DoD Instruction 4715.03, May 1996, Environmental Conservation Program 

 DoD Regulation 4150.7-P, September 1996, DoD Plan for the Certification of Pesticide Applicators  

 AFMAN 32-1053, September 2019, Integrated Pest Management Program  

 Office of the Chief of Naval Operations Instruction 5090.1B, with changes 1–4, Environmental and 

Natural Resources Program Manual  

 MCO 5090.2, June 2018, Environmental Compliance and Protection Program  

 MCAS Yuma Integrated Pest Management Plan Technical Review 

DoD Directive 4715.1 provides policies and procedures to establish and maintain safe, effective, and 

environmentally sound integrated pest management programs to prevent or control pests and disease vectors 

that may adversely impact readiness or military operations by affecting the health of personnel or damaging 
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structures, material, or property. It also ensures that pest management programs achieve, maintain, and 

monitor compliance with all applicable EOs and Federal, State, and local statutory and regulatory 

requirements. The pest management programs incorporate sustainable philosophy, strategies, and 

techniques in all aspects of DoD and contractor vector control and pest management planning, training, and 

operations, including installation pest management plans and other written guidance to reduce negative 

effects of pesticides.  

7.11.1 Invasive Plants  

IAW the management goals provided by the 2023 BMGR INRMP, vegetation inventory and monitoring 

plans have been developed and implemented for both BMGR East and BMGR West (Villarreal et al. 2011). 

These plans adopted several protocols from existing regional vegetation monitoring programs, allowing for 

the integration, collaboration, and sharing of both BMGR East and West monitoring efforts with 

surrounding land management agencies. As part of these vegetation monitoring efforts, both sides of 

BMGR have now been inventoried and mapped according to a standardized approach used across the 

various adjacent federal lands (USFWS, BLM, and NPS). After completion in 2022, inventory and 

monitoring efforts will continue over the next several years to establish quantifiable trends in vegetation 

communities over time.  

One of the issues that will be identified in the ongoing vegetation inventory and monitoring efforts is how 

the spread of exotic, invasive, or noxious plants impact native Sonoran Desert vegetation communities. 

Exotic species, as defined in DoDI 4715.03, are “species that occur in a given place, area, or region as the 

result of direct or indirect, deliberate or accidental introduction of the species by human activity.” EO 13751 

requires federal agencies to identify actions that may affect invasive species; use relevant programs to 

prevent introduction of invasive species; detect, respond, and control such species; monitor invasive species 

populations; provide for restoration of native species; conduct research on invasive species; and promote 

public education. An invasive species, as defined in EO 13751, is a “non-native organism whose 

introduction causes or is likely to cause economic or environmental harm, or harm to human, animal, or 

plant health.”  

Exotic, invasive, or noxious plants are characterized by (1) their ability to easily colonize disturbed areas 

and (2) specialized dispersal mechanisms that allow them to quickly become the dominant vegetation in an 

area. These abilities differ between species, but invasive plants generally have the potential to impact native 

vegetation communities. Roads, livestock, and people serve as the primary vectors for invasive species at 

BMGR. The 2007 INRMP reported that the density and distribution of non-native species was not 

accurately known, although BMGR East was estimated to have a comparatively greater distribution of 

invasive species than BMGR West due to its higher rainfall and proximity to vector sources for invasive 

species. Several studies and mapping efforts have been undertaken since the 2012 INRMP revision to better 

understand the distribution, density, and life history of invasive species at BMGR (e.g., Li and Malusa 

2014; Damery-Weston 2016; also, the BMGR GIS Cloud Mapping Effort).  

In particular, the Cloud Mapping Effort started on BMGR West has matured into a critical tool for invasive 

species early detection and mapping efforts on BMGR East and West. Conservation Law Enforcement 

Officers, contractors, 56 RMO personnel and MCAS Yuma personnel can use the mobile application 

associated with the Cloud Mapping Effort to record observations of Sahara mustard, buffelgrass, fountain 

grass, stinknet, and colocynth gourd (Citrullus colocynthis). Once uploaded, observations are available 

online, providing a dynamic and near real-time capacity to monitor infestations. The application was 

initially set up in 2013 to track just Sahara mustard and buffelgrass, then fountain grass was added in 2016 

and stinknet and colocynth gourd were added in 2021.  
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Arizona Department of Agriculture maintains a list of prohibited and regulated noxious weeds that are 

broken into Classes A, B, and C:  

 “Class A Noxious Weed” is categorized as a species of plant that is not known to exist or has 

limited distribution in the State and is a high priority pest for quarantine, control, or mitigation. 

 “Class B Noxious Weed” is categorized as a species of plant that is known to occur, but of limited 

distribution in the State and may be a high priority pest for quarantine, control, or mitigation if a 

significant threat to a crop, commodity, or habitat is known to exist.  

 “Class C Noxious Weed” is categorized as a species of plant that is widespread but may be 

recommended for active control based on risk assessment.  

Invasive plant control work at BMGR East and West is a critical part of managing the landscape for military 

mission sustainment and to meet Air Force and Marine Corps obligations to endangered species 

management. Control work, consisting of hand pulling, herbicide application, and mechanical control, is 

conducted on BMGR East by 56 RMO staff, AZGFD, and in coordination with Arizona Department of 

Transportation (ADOT), which controls invasive plants by request on their right-of-way along SR 85. On 

BMGR West, MCAS Yuma staff and a contractor treat invasive species with hand pulling and herbicide 

application. 

7.11.1.1 High-priority Invasive Plants 

Sahara Mustard (Brassica 

tournefortii)  

Sahara mustard is listed as a Class B 

weed in Arizona (Figure 7-12). It is 

a cool-season, winter annual herb 

that flowers early in the year 

(December to February) with small, 

dull-yellow flowers that are 

inconspicuous compared to most 

other true mustards (Bossard et al. 

2000). A single large plant can 

produce up to 16,000 seeds. Dried 

plants tend to break off near the soil 

surface and then tumble across the 

landscape like Russian thistle, 

spreading seeds along the way. 

According to Bossard et al. (2000), 

Sahara mustard was first recorded in 

the late 1920s in the Coachella 

Valley of California. In 1957, the 

species was found near Yuma, AZ, and had become widespread by the 1970s. Due to its early growth and 

flowering phenology, Sahara mustard is able to capitalize on winter soil moisture early in the growing 

season, allowing the species to largely complete its lifecycle prior to when many native species begin to 

flower (Bossard et al. 2000).  

Given the species’ affinity for sandy soils and its life history, Sahara mustard continues as the most 

prevalent invasive species at BMGR. The spread of this species is a greater concern at BMGR West because 

Figure 7-12. Sahara mustard at Barry M. Goldwater Range 
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the soils there are generally sandier. Habitat type, species competition, and other biotic and abiotic factors 

are likely to have a substantial influence on the spread of this species. Sahara mustard tends to produce a 

dense, highly flammable, monoculture ground cover. As such, it can reduce native plant diversity and 

increase fire risks. Also, given that Sonoran Desert plant communities are not fire-adapted, greater 

frequencies of wildfire have potentially devastating results.  

BMGR West conducted control efforts annually from 2018 through 2020; 2021 was too dry to produce 

Sahara mustard and no treatments were conducted (Table 7-4). Over that period, the area surveyed and the 

acres treated have both increased, indicating that this species should continue to be a priority for treatment 

across BMGR (Lake Mead EPMT 2021). Annual control efforts should be funded at sufficient levels to 

survey and treat known infestations and allow for additional treatment of new infestations. 

Table 7-4. Invasive Plant Control Results at Barry M. Goldwater Range West, 2018–2021. 

Recreated from Lake Mead Invasive Plant Management Team 2021. 

Year Season and Species 

Total 

Surveyed 

Acresa 

Net 

Infested 

Acres 

Acres Treated 

Gross Net 

2018 

Spring, Sahara mustard 22.37 0.230 22.11 0.23 

Fall/Winter, Sahara mustard 169.98 13.650 169.98 13.65 

Spring, Buffelgrass 22.37 0.160 0.26 0.16 

Fall/Winter, Buffelgrass 14.69 1.026 14.16 1.03 

2019 

Spring, Sahara mustard 613.00 71.260 613.00 71.26 

Spring, Buffelgrass 1.18 0.073 1.18 0.07 

Spring, Saltcedar 0.01 0.003 0.01 0.003 

Spring, Buffelgrass 12.01 0.025 0.17 0.03 

2020 
Spring, Sahara mustard 2240.90 104.000 1917.50 103.90 

Spring, Buffelgrass 2240.90 0.040 0.30 0.04 

2021 No invasive plant control conducted due to drought 

2022 Spring, Buffelgrass 2.75 2.75 2.75 2.75 

a Acreage definitions 

Surveyed Area: Any area covered during weed management / control activities. An area may be considered “surveyed” 

regardless of the presence / absence of target weed species. Surveyed area is obtained by walking the perimeter or taking 

perimeter points with a GPS unit, or by digitizing area on a screen using landform references. 

Gross Infested Area: The gross infested area is defined as the general perimeter of the infestation. Gross infested areas 

contain the target species and the spaces between populations or individuals. A gross infested area is calculated by adding up 

the total acreage of all mapped weed infestations, without accounting for percent cover. 

Net Infested Area: Actual area occupied by weed species within the gross infested area, which does not contain the spaces 

between individuals and populations. The total infested area (with the gross infested area) may be composed of multiple 

infested areas, described by polygons, buffered points, buffered lines, or it may be calculated as the result of a stem count in 

which an individual is assigned a coverage multiplier. 

 

Stinknet (Oncosiphon piluliferum) 
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Stinknet is listed as a Class B weed in Arizona (Figure 7-13). It was first documented in the United States 

in Riverside County, California, in 1981 (Sanders and Friedman 1996) and in Arizona in 1997 and has 

become a severe and ubiquitous invader across Arizona. It has the capacity to spread and carry wildfire, 

cause contact dermatitis in some people, release noxious smoke when burned, and is unpalatable to grazers. 

It may pose one of the greatest health and human safety hazards of all invasive plants in Arizona, and 

possibly the Desert Southwest. In Arizona, stinknet can germinate as early as October if precipitation is 

sufficient. Germination timing can be plastic, with cohorts germinating in response to individual rains 

through early April. Reports vary in terms of when flowering and viable seed set may occur, ranging from 

three months after germination to mid-April through May. If seed set can begin 3 months after germination, 

then viable seed could be produced as early as January (Scheuring and Chamberland 2020).  

 

 

Figure 7-13. Stinknet in flower(© Keir Morse) 

 

Stinknet occurs in large, dense infestations on Luke AFB in the EOD facility, at the 56 RMO office, and at 

various other improved, semi-improved, and unimproved sites around the Range (CEMML 2022b). This 

poses a risk to BMGR East, as traffic between the EOD Facility and 56 RMO office could spread propagules 

throughout the entire range.  

Stinknet was found at three locations on BMGR East in 2021, and these locations were treated with a pre-

emergent herbicide that same year. Over the 2021 to 2022 winter season, stinknet was found at the Gila 

Bend AFAF, in scattered spots along Interstate 8, and on several side roads off SR 85 leading into BMGR 

East ranges. In BMGR West, infestations are concentrated on the north side along Interstate 8 and the 

northern boundary of the Range (GIS Cloud Portal 2023).  

AZGFD treated stinknet along SR 85 at milepost 32, along Range 1 Road and at the AFAF in 2021 with a 

pre-emergent herbicide. Some sites still had stinknet during followup visits, but overall the treatments were 

deemed effective. Treatments along Range 1 Road were preceded by informal Section 7 consultation with 

USFWS to ensure no effect to Sonoran pronghorn (Scobie et al. 2022a). BMGR East is primarily concerned 
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with stinknet treatments at Gila Bend AFAF, 

Range 1 Road, the SR 85 CBP checkpoint, and 

small patches along SR 85. 

Buffelgrass (Pennisetum ciliare, Syn. 

Cenchrus ciliaris)  

Listed as a Class C weed, buffelgrass (Figure 

7-14) is native to the arid and semi-arid 

regions of East Africa, the Arabian Peninsula, 

Madagascar, Pakistan, and northern India 

(Cox et al. 1988). It arrived in Australia in 

1880 and in Texas in 1917. The species was 

first introduced into the United States, South 

America, and Mexico to improve productivity 

of grazing pastures and control erosion (California Invasive Plant Council 2006). Across the region, 

buffelgrass is spreading rapidly, and, where it becomes established, it often displaces native vegetation and 

forms a dense monoculture. Buffelgrass has the potential to alter the natural Sonoran Desert fire regime, 

further impacting and displacing fire-intolerant communities of native vegetation (McDonald and 

McPherson 2011; U.S. Forest Service 2014). Buffelgrass is found across the BMGR, and recent research 

by Whittle and Black (2014) and Damery-Weston (2016) has provided insight into the rate of buffelgrass 

expansion for areas at BMGR East along SR 85. AZGFD and ADOT treated buffelgrass along SR 85 in 

2021 (Scobie et al. 2022a).  

BMGR West treated buffelgrass annually from 2018 through 2020; 2021 was too dry to produce buffelgrass 

and no treatments were needed (Lake Mead EPMT 2021). Over that period, the area treated for buffelgrass 

has declined to just 0.04 net acres, indicating successful treatment, but also an urgent need for ongoing 

efforts to maintain control. Annual surveys and treatments should be funded at a level sufficient to maintain 

control of buffelgrass across BMGR West.  

Fountain Grass (Pennisetum setaceum) 

Fountain grass (a Class C weed; Figure 7-15) is a 

coarse perennial grass with a densely clumped growth 

form that can reach 5 feet in height (Bossard et al. 

2000). Originally native to Africa and the Middle East 

(Williams et al. 1995), fountain grass has been 

introduced to many areas in the U.S. and other parts of 

the world due, in part, to its popularity as an 

ornamental plant (Neal and Senesac 1991; Williams et 

al. 1995). Its seeds are easily dispersed by vehicles, 

humans, livestock, wildlife, wind, and water (Cuddihy 

et al. 1988; Tunison 1992; Bossard et al. 2000). 

Fountain grass is found in areas on BMGR East and 

West and, like buffelgrass and Sahara mustard, its fire-

tolerant nature could lead to altered fire regimes if 

these species are left unmanaged (California Invasive 

Plant Council 2006). 

Figure 7-15. Fountain grass infestation. Photo 

courtesy of NPS. 

Figure 7-14. Buffelgrass infestation in Area B  
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Mediterranean grass (Schismus arabicus and S. barbatus) 

Mediterranean grass is native to Eurasia (Jackson 1985). The species was introduced into North America, 

South America, Australia, and the west coast of Europe where Mediterranean climate regimes occur (Bor 

1968). In North America, it likely spread westward from Arizona into California during the early 1900s 

(Burgess et al. 1991). It was first recorded in California in 1935 (Robbins 1940) and is now well established 

in the southwestern United States. Both species are of particular concern in the Sonoran Desert because of 

their ability to form dense continuous fuels, which can carry fire quickly between patches of native 

vegetation.  

Colocynth (Citrullus colocynthis) 

Colocynth (Figure 7-16), or desert gourd, is an invasive desert melon that thrives in sandy, arid soils. Its 

long taproot reaches deep for moisture, allowing it to outcompete native vegetation (Burrows and Shaik 

2015). Native to the Mediterranean, Middle East, and Asia, colocynth has become widely invasive across 

portions of Australia (Shaik et al. 2015) and has been found in the United States within Death Valley 

National Park (Swearingen 2008). A small population was found in 2017 adjacent to the Range 1 access 

road at BMGR East near an active archeological excavation (Scobie et al. 2022). All identified plants and 

fruits were pulled and disposed of, although some broken and partly eaten fruits indicated that seed dispersal 

may have occurred (S. Fox, wildlife biologist, BMGR, personal communication, 2017). In June 2019, about 

60 plants were found growing along the Range 1 access road and smaller numbers were found in NTAC 

and STAC. This discovery was followed up by hand-removal of mature fruits and herbicide treatment of 

growing plants in early July 2019. In spring 2021 through January 2022, AZGFD personnel surveyed 

NTAC, STAC, and Range 1 Road, and treated gourds in all three areas. AZGFD recommended ongoing 

surveys and removal with either hand pulling or chemical treatment. Surveys are particularly needed along 

roads connected to infestations prior to any grading maintenance, as this can bury and spread the seeds 

(Scobie et al. 2022a). 

 

 

7.11.1.2 Other Invasive Plants  

Other nonnative species that have been identified at BMGR include Lehmann lovegrass (Eragrostis 

lehmanniana), salt cedar (Tamarix ramosissima), Athel tamarisk (Tamarix aphylla), Russian thistle 

(Salsola tragus), and red brome (Bromus rubens). If left undetected, unmonitored, and unmanaged, 

nonnative invasive species could fundamentally alter the BMGR’s ecosystem structure through competition 

with native species, reduction of species diversity, and enhanced spread of wildfires (Villarreal et al. 2011). 

Salt cedar control near Stoval Airfield on BMGR East in 2020 was successful, with surveys in 2021 

Figure 7-16. Colocynth plants (left), flower (middle), and fruits (right). Photos courtesy of Qatar Natural 

History Group. 
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detecting no regrowth and only one small additional plant (Scobie 2022). Salt cedar control on BMGR West 

was conducted in 2019 in a 0.0029-acre area (Lake Mead EPMT 2021). Follow-up treatments were not 

required in 2020, but infestations should be monitored annually and surveys for new infestations should be 

conducted along with other invasive plant surveys and in high-risk areas, such as seasonally wet sites and 

roadsides.  

7.11.1.3  Spread of Invasive Plants 

Roads 

Roads have been identified as a major contributor to the spread of invasive plants at BMGR (Figure 7-17), 

and the proliferation of new roads, especially as CBP created them through inappropriate and improper 

road dragging without prior consent and approval from military authorities, and subsequent increases in 

soil disturbance is of particular concern to range managers. Seeds from invasive species can be caught in 

wheel wells, undercarriages, and tire treads as vehicles drive through infested areas. As vehicles travel into 

uninfested areas, seeds may fall out, thereby effectively dispersing invasive species’ seeds into a new area. 

Additionally, roads often create favorable germination and growing conditions for invasive species by 

altering drainage patterns, catching additional water, disturbing the soil, and burying seeds (particularly 

when drag road surfaces are smoothed). In recent years, increased activities related to geocaching, CBP 

use, and illegal humanitarian aid drops have led to increased off-road vehicle use in some areas. This 

increased use has heightened the risk for resource damage and increased the chances for invasive species 

to spread into new areas. Off-road vehicle use, road closure signage, fencing, informational brochures, and 

increased CLEO patrolling have been implemented in recent years in hopes of curbing these activities 

before harsher enforcement actions become necessary. The proliferation of stinknet on Luke AFB increases 

the risk of additional introductions to BMGR East via roads. Improvements to biosecurity such as trackout 

grates and vehicle washing protocols could reduce that risk.  

   

Figure 7-17. Roadside invasive plants; buffelgrass (left) and Sahara mustard (right) 

 

Another factor influencing the spread of invasive plants over the past 10 years is the ground disturbance 

associated with drag roads and the drag areas around rescue beacons along the southern border fence. A 

network of rescue beacons has been installed throughout the BMGR to mitigate UDA injuries and/or 

fatalities arising from the region’s extreme environment. Customs and Border Patrol periodically smooths 

out the areas around the rescue beacons and along the main roads to enhance detection of recent UDA foot 

traffic. These drag areas and roads were intended to be minimal in size but have been improperly enlarged 

over time without prior consent and proper military approval as dragging has continued. Disturbance 

associated with dragging is of particular concern for the spread of invasive species that thrive in disturbed 
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soils. Range managers at both BMGR East and West continue to monitor these roads and maintain a 

dialogue with CBP regarding impacts and maintenance of these roads.  

Wildfire 

Wildfires can interfere with military training and mission readiness, in addition to degrading habitat quality 

for native plant and wildlife species. Wildfires larger than a few acres were almost unknown until the last 

15 years because the low densities of native Sonoran Desert vegetation typically do not provide sufficient 

fuel for carrying a fire over large areas. The spread of invasive plants, however, has substantially raised the 

threat of wildfire because they grow in high densities, will readily carry a wildfire, serve as a ladder fuel 

into taller stands of native vegetation, and tend to recover from fire more readily than native vegetation. A 

wildfire evidently fueled by Sahara mustard burned approximately 500 acres of native creosote-bursage 

community at BMGR West in 2008 or 2009. Field inventory showed that the mustard was the only species 

recovering in the area after the fire (Malusa 2010). 

7.11.1.4  Invasive Plant Management Actions 

BMGR East 

Buffelgrass has greatly expanded along the SR 85 corridor (Figure 7-17), with much of this expansion 

occurring outside of the BMGR fence line along the highway right-of-way. Buffelgrass has also been 

reported in the STAC, areas within the San Cristobal Valley, and within portions of Area B, south of the 

Crater Mountains, where it appears to be extending away from the highway along several small drainages. 

Staff from the 56 RMO have conducted a multi-year study mapping the rate of buffelgrass spread along SR 

85. Results suggest that buffelgrass expansion onto BMGR East is limited to draws and washes, making 

control efforts feasible (Whittle and Black 2014).  

Two other widespread invasive species at BMGR East are Mediterranean grass (Schismus spp.) and Sahara 

mustard. Mediterranean grass is widespread throughout the Range and is most common on fine-grained 

soils. Sahara mustard is most common west of SR 85 and has become well established along many of the 

NTAC and STAC roadways and within 

several of the target areas. Both 

Mediterranean grass and Sahara mustard 

are annual weeds that appear to be 

largely dependent on moisture, as they 

are much more abundant following wet 

winters. 

Luke AFB has developed and 

implemented an IPMP that includes 

guidance and protocols for invasive 

species removal and management for 

Luke AFB, Gila Bend AFAF, and 

BMGR East (Luke AFB 2015). This 

plan outlines the budgeting 

mechanisms; applicator certification 

requirements; reporting and 

recordkeeping requirements; health and 

safety guidelines; regulatory compliance; herbicide storage mixing, safety, and disposal guidance; and 

guidance for invasive species removal and control. Methods for control include a combination of physical 

Figure 7-18. A USAF C-130 applying herbicide along a 

roadway at Barry M. Goldwater Range East 
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and mechanical removal as well as the application of herbicide through both foliar spot spraying and aerial 

application (Figure 7-18). Restricted-use herbicides are not approved for use at either Gila Bend AFAF or 

BMGR East, and only EPA-registered pesticides containing glyphosate as the primary active ingredient are 

currently being applied at BMGR East. In general, regardless of the way the herbicides are applied at 

BMGR East, herbicides will be used in a “judicious and prudent manner using products that quickly degrade 

and have little risk of contaminating water or affecting wildlife” (Luke AFB 2015).  

Physical removal and disposal of invasive plants by hand is prioritized in small (<100 acres), 

environmentally sensitive areas. Application of herbicide with ground equipment is conducted in areas with 

low-density stands of invasive weeds that are accessible by vehicle and foot. Ground-based equipment is 

also being used for targeted applications in accessible infested areas with high densities of environmentally 

sensitive species. Aerial application of herbicide is restricted to high-density areas of invasive species. It is 

typically applied by larger aircraft, which may include a USAF C-130 outfitted for pesticide dispersal. The 

USAF had an Environmental Assessment (EA) in place for a Sahara mustard control program using aerial 

herbicide application for 2 years at BMGR East (Finding of No Significant Impact was signed on 19 July 

2012; 56 RMO 2012). The purpose of this program was to reduce wildfire risk and improve range quality 

for wildlife and native vegetation communities on approximately 7,800 acres that had high densities of 

Sahara mustard and few other environmentally sensitive plant species. This program resulted in improved 

control of Sahara mustard along approximately 15 linear miles of roadways. If aerial herbicide treatments 

are required in the future, NEPA documents will be prepared. Additionally, the USAF will be required to 

re-enter consultation with the USFWS prior to conducting any future aerial treatments within Sonoran 

pronghorn habitat.  

56 RMO staff have been using GIS cloud-based software to monitor the presence and spread of invasive 

species on BMGR East. This software can be accessed by installation personnel through mobile phones 

providing greater encapsulation of the status and distribution of invasive species. Data collected from 

BMGR East staff is illustrated in Figure 7-19. 

Gila Bend AFAF 

The Gila Bend AFAF serves as an emergency runway and provides the facilities required to support 

maintenance and operations for both the airfield and BMGR East. The airfield is operated and maintained 

by a USAF contractor and all pest management functions are completed by the contractor or sub-contractor, 

as required under the service contract agreement. Gila Bend AFAF utilizes a comprehensive, integrated 

pest management approach to weed and pest control that takes into account the various chemical, physical, 

and biological suppression techniques available and analyzes the weed’s or pest’s habitat and its 

interrelationship within the ecosystem. Pest management activities at Gila Bend AFAF are guided by the 

Luke AFB IPMP (Luke AFB 2015) and are specifically addressed in Attachment 7 of that document. The 

IPMP defines the roles, protocols, contracting requirements, reporting protocols, and treatment procedures 

for weed and pest management activities at Gila Bend AFAF. The plan also discusses regulatory 

compliance; safety and health protocols; herbicide/pesticide storage, mixing, and disposal procedures; and 

provides a list of approved herbicide/pesticides for use on the AFAF. Under this plan, restricted-use 

pesticides are not permitted to be used at the AFAF or BMGR East.  

Pest issues at Gila Bend AFAF are primarily related to BASH threat species, including round-tailed ground 

squirrel (Spermophilus tereticaudus), coyote (Canis latrans), rock pigeon (Columba livia), and a variety of 

dove species including the mourning dove, white-winged dove, and Eurasian collared-dove (Streptopelia 

decaocto). Weed issues are similar to those found at BMGR East and include Sahara mustard and 
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buffelgrass. All pest management actions at Gila Bend AFAF are recorded and retained within the 

Integrated Pest Management Information System program.  



INTEGRATED NATURAL RESOURCES MANAGEMENT PLAN 

 

Barry M. Goldwater Range           Page 161 of 246 

Integrated Natural Resources Management Plan 

2023–2027 

 

Figure 7-19. GIS Cloud App invasive species mapping effort at Barry M. Goldwater Range East, effort includes instances of no invasive species found 
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BMGR West 

 

The MCAS Yuma RMD, in cooperation with the 56 RMO, partnered with researchers from the UofA to 

characterize and model Sahara mustard invasion throughout BMGR. This study combined field 

measurements, controlled experiments, and mathematical modeling to determine environmental factors that 

affect Sahara mustard success and long-term impact on other native winter-annual plants. More specifically, 

this study examined how spatial variation in both biotic and abiotic environments affected the population 

growth of Sahara mustard as well as its impact on native plants. It also attempted to quantify the natural 

dispersal range of the invasive species to better estimate the rate of spread across the Range.  

 

Results from this research (Li and Malusa 2014, Li 2016) are encouraging, as it seems that Sahara mustard 

can be effectively controlled because the seedlings are vulnerable to adverse post-germination conditions. 

After extended periods of winter drought, Sahara mustard source populations are reduced to isolated areas 

where soils retain moisture. These populations will expand again across the landscape as favorable 

conditions return. Successful elimination of persistent local populations after droughts can effectively 

reduce the species’ presence over the Range. The knowledge gained from this study has provided strong 

scientific insight for managing Sahara mustard and led to the development of a management program 

adopted by BMGR West RMD to reduce the presence of this species over time.  

This management program involves a continuing partnership with the MCAS Yuma RMD and the UofA. 

This project employs cloud-based mapping to document invasive species presence across BMGR West, 

allowing for targeted follow-up control efforts to be implemented efficiently. The project gives managers 

a timely method for mapping and tracking the spread of invasive weeds across the Range, with particular 

focus on Sahara mustard and buffelgrass. This effort is based on cloud-based mapping, using the GIS Cloud 

app and smartphones to gather data quickly and easily on invasive species distribution and abundance. The 

app records the sighting location and provides dropdown menus for recording the species and estimating 

its abundance. In addition, the app has options to record photos, audio, and take specific notes for each 

point. Once completed, these points are automatically uploaded to an online map that makes the data 

immediately available to UofA staff. The mapping effort is coordinated primarily through the Station’s four 

CLEOs using smartphones with the GIS Cloud app. Conservation Law Enforcement Officers from MCAS 

Yuma are typically the first to discover new invasive species populations and provide key survey data for 

the project.  

As their part of this partnership, UofA staff are tasked with data-quality control, interpretation, expert 

surveys to assess current invasion conditions, maintaining the GIS Cloud app, and prioritizing treatment 

areas based on real-time distribution of invasive plant emergence and habitat favorability. UofA staff also 

perform before-and-after surveys of treatment areas and generate reports detailing the success or failure of 

each treatment effort and analyzing the results of the generated distribution models. Due to the simplicity 

and effectiveness of the GIS Cloud app, MCAS Yuma RMD staff, BMGR West CLEOs, and UofA staff 

together collected 1,750 data points during the winter of 2016 to 2017 and over 2,800 data points since the 

program’s inception in 2015.  

Upon receipt of data from the GIS Cloud app (Figure 7-20) and treatment recommendations from UofA 

staff, contractors determine and implement the appropriate weed control treatment for each area provided. 

Treatment options include foliar spot spraying, cut-stump treatments, and manual removal. All herbicide 

mixture and application practices follow explicit contractor protocols and regulations. In addition, the 

contractor purchases, stores, and delivers herbicides to project sites and observes all herbicide label 

requirements and guidance for each of the planned treatment options. The contractor also completes and 
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maintains the required MCAS Yuma Pesticide Application records and submits them after each herbicide 

application project is completed.  

Other contributions from the contractor include gathering, updating, and providing GIS information on 

potential areas identified for treatment during the following year; maintaining accurate records of project 

activities (using GPS/GIS technology), including tracking the amount of herbicide and other chemicals used 

(i.e., surfactants), areas surveyed, and acres and species treated; and then compiling their work into a final 

annual report that is electronically submitted to MCAS Yuma RMD within 30 days of project completion. 

One major benefit of this project is that MCAS Yuma personnel never have to handle or apply any 

herbicides.  

An important program outcome is extensive knowledge of the occurrence and abundance of invasive plants, 

especially Sahara mustard, at BMGR West. BMGR West is subjected to substantial invasion pressure from 

Sahara mustard source populations outside of the Range’s jurisdiction. Successful control requires 

interagency collaborations to contain invasive populations at BMGR East, Cabeza Prieta NWR, and other 

agency lands (e.g., BLM, Bureau of Reclamation). The success of the management program has prompted 

staff at the Cabeza Prieta NWR to adopt the GIS Cloud app to monitor and treat Sahara mustard and 

buffelgrass on the Refuge. Staff from the 56 RMO at BMGR East have also used the app since 2018. In 

addition, staff from the El Pinacate Reserve in Mexico have expressed interest in initiating a similar 

monitoring program. It is desirable to establish an interagency program that can sufficiently standardize the 

use of the GIS Cloud app across agencies and coordinate treatment efforts among agencies to target source 

populations that infest areas across jurisdictional boundaries. 
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Figure 7-20. GIS Cloud App invasive species mapping effort at Barry M. Goldwater Range West, effort includes instances of no invasive species found
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7.11.2 BMGR East Trespass Livestock 

Since the early 1970s, feral horses and burros (Equus spp.) have received protection by the federal 

government under provisions of the Wild Free-Roaming Horses and Burros Act of 1971 (WFRHBA) (16 

U.S.C. §§ 1331-1340) as amended by the Federal Land Policy and Management Act of 1976 (FLPMA) and 

the Public Rangeland Improvement Act of 1978 (PRIA). Technically, these animals are not wildlife; rather, 

they are descendants of escaped livestock. The term “wild free-roaming” provides special protections to 

these animals under the WFRHBA. On a national scale, the management of feral horses and burros falls to 

the BLM or U.S. Forest Service when these animals are found within a designated Wild Horse and Burro 

Herd Management Area (HMA). HMAs were designated in the PRIA and represent areas where wild horses 

and burros were documented at the time of the passage of the WFRHBA. Each HMA has an associated 

management plan that provides specific herd management goals and objectives and determines what each 

HMA’s carrying capacity or Appropriate Management Level (AML) should be. The HMA management 

plan also determines what the minimum and maximum 

population levels are for wild horses and burros to allow for 

population growth over a 4- to 5-year period. Each HMA’s 

AML is determined through a rigorous, multi-year analysis 

and evaluation of rangeland habitat conditions, including data 

on each area’s vegetation and soil resources. The AML, along 

with any revision to the AML, is set for each HMA in an open, 

public process during field planning efforts.  

While stringent management guidelines are required under 

federal law for animals found within an HMA, animals found 

outside of an HMA are not provided the same protections and 

are often considered to be “estrays” or unauthorized horses and 

burros in trespass. Herd population evaluations and 

management constraints are not required, and the management 

of these trespass animals often defaults to the local land 

management agency as well as the state. The BMGR does not 

contain a designated Wild Horse and Burro HMA. The closest 

HMA to the BMGR is the Cibola-Trigo HMA, located 8 miles 

north of BMGR West or 40 miles west of BMGR East along 

the Colorado River; any wild horses or burros found on BMGR 

are not protected as “wild and free roaming.” Management of 

trespass horses and burros at BMGR has fallen to the 56 RMO 

and MCAS Yuma RMD staff at BMGR East and West, 

respectively. Previous INRMPs, as well as the annual INRMP 

reviews, have repeatedly expressed that trespass livestock, 

specifically cattle, horses, and burros, are a growing problem 

(Figure 7-21, Figure 7-22).  

Impacts of these animals to natural resources are typically greater at BMGR East given its proximity to 

adjacent grazing allotments and other land uses. Damage inflicted by trespass livestock that have been 

observed or have the potential to occur at BMGR includes, but is not limited to, the following: 

 Extensive destruction and degradation of sensitive plant species and Sonoran Desert native plant 

communities 

Figure 7-21. Damage to native 

vegetation by trespass livestock. This 

ocotillo has been partly girdled by 

trespass burros. 



INTEGRATED NATURAL RESOURCES MANAGEMENT PLAN 

 

Barry M. Goldwater Range  Page 166 of 246 

Integrated Natural Resources Management Plan 

2023–2027 

 Increased competition with native 

protected/endangered wildlife species 

for available forage and water resources 

(e.g., Sonoran pronghorn) 

 Potential for disease transmission to 

native wildlife species 

 Increased soil degradation and erosion 

potential from trampling and foraging 

 Surface water depletion and destruction 

of environmentally sensitive/culturally 

significant water resources 

 Potential water-quality impacts 

associated with fecal contamination and 

increased erosion and sedimentation 

 Destruction and trampling of cultural 

resource sites 

 Invasive plant species seed dispersal 

 Increased public safety risk from livestock/vehicle collisions with potential to impact all range users 

including: 

o public recreationists  

o CBP 

o 56 RMO and MCAS Yuma RMD staff and support personnel 

o other range managers, and contractors  

o military personnel 

 Potential direct negative impacts to the military training mission include but are not limited to: 

o delays, interruptions, and cessation of live-fire training missions if animals are on range 

o increased risk of vehicle collisions during ground-based training efforts 

o increased wildfire risk if trespass animals aid in the dispersal of fire-adapted weed species 

Given that BMGR does not contain a designated Wild Horse and Burro HMA and that protections provided 

under applicable federal law (i.e., WFRHBA, FLPMA, PRIA) do not extend to trespass horses and burros 

on the Range, the 56 RMO and MCAS Yuma RMD staff wish to develop policies, programs, and methods 

to aid in the management of these animals.  

 Management actions that the 56 RMO staff can initiate in recognition of the need to reduce negative 

impacts from trespass livestock include the strategies listed in the following sections but may also include 

actions such as developing an Environmental Assessment to more formally evaluate options for trespass 

livestock management and/or removal. Additionally, livestock observances and issues within the Range are 

discussed during BEC meetings. 

Working with Surrounding Land Management Agencies 

The 56 RMO and MCAS Yuma RMD staff will work cooperatively with surrounding land management 

agencies and individuals (BLM, USFWS, BLM grazing permittees, Tohono O’odham Nation), as well as 

Figure 7-22. Trespass burros degrading habitat in 

Barry M. Goldwater Range East 
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the Arizona Department of Agriculture (AZDA) and the AZGFD, to ensure coordinated management of 

trespass livestock. 

Fencing 

The BMGR staff recognize that Arizona is a 

fence-out state, meaning it is the property 

owner’s responsibility to keep animals out, 

and that the BMGR does not reside in an 

Arizona no-fence district. While it is 

unfeasible and not cost-effective to fence the 

entire military boundary of the BMGR, certain 

corridors can be effectively fenced off to 

exclude trespass livestock (Figure 7-23). The 

BMGR staff will prioritize efforts to work with 

adjacent BLM staff and BLM grazing 

permittees to install new wildlife-friendly 

fencing, as appropriate, in strategic areas and 

monitor existing fencing. In addition to 

installing new wildlife friendly fencing, the 

existing fence infrastructure will be 

maintained and improved as needed. The presence of trespass livestock will be continually monitored to 

identify additional access corridors onto the Range that need fencing infrastructure installed. The USAF is 

currently working to complete and maintain an 18-mile long fence along the southern boundary of BMGR 

East to help deter trespass livestock. 

Trespass Livestock Removal and Management 

Trespass livestock will be prioritized for 

removal from the BMGR lands following all 

applicable state and federal laws (Figure 7-24). 

The BMGR staff will work with ranchers and 

stakeholders to push back into BLM-managed 

areas any privately owned, BLM permittee 

livestock found on the Range. All other 

privately owned livestock will be rounded up 

and held for property recovery procedures, as 

determined by ARS 3-1402 and 43 CFR 

Subpart 4150. The AZDA will complete brand 

inspections on all trespass livestock, and the 56 

RMO will post notifications to allow owners an 

opportunity to recover trespass livestock. 

For non-branded stray livestock that are not 

claimed during the established recovery 

notification period, as outlined in ARS 3-1402, the 56 RMO shall provide a letter to the AZDA stating that 

all applicable state, federal and DoD rules were followed, allowing the AZDA to produce a Form 1 letter 

(after the livestock inspection) that will authorize USAF ownership of the animals. On becoming USAF 

property as determined by the State of Arizona, these animals will be sold at public auction. To initiate this 

Figure 7-23. Example of strategic fencing at Barry 

M. Goldwater Range East to exclude trespass 

livestock  

Figure 7-24. Trespass livestock at Barry M. 

Goldwater Range East 
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new trespass livestock removal policy, staff at the 56 RMO are currently pursuing viable procurement 

methods and opportunities that may be used by a contractor selected to perform duties under an awarded 

contract. Such duties could include actively riding the Range, monitoring the presence of trespass livestock, 

inspecting and repairing fencing, and removing trespass livestock as necessary by using established 

protocols and or procedures, as set forth under law and or an issued Statement of Work. The 56 RMO would 

also explore the possibility of having the contractor monitor for invasive weeds as well as observe and 

report on any other known or potential impact to natural and cultural resources. 
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 1 

Figure 7-25. Wild horse and burro Herd Management Areas (HMA) 2 



INTEGRATED NATURAL RESOURCES MANAGEMENT PLAN 

 

Barry M. Goldwater Range  Page 170 of 246 

Integrated Natural Resources Management Plan 

2023–2027 

7.12 Bird/Wildlife Aircraft Strike Hazard (BASH) 

Applicability Statement 

This section applies to USAF installations that maintain a BASH 

program to prevent and reduce wildlife-related hazards to 

aircraft operations. This section IS applicable to this installation. 

Program Overview/Current Management Practices 

The BMGR lies within the Pacific Flyway, a minor flyway for 

waterfowl and a major flyway for raptors and small songbirds. 

The BMGR serves as an important training area for aircraft from 

the 56 FW out of Luke AFB and Marine Corp Air Squadrons out 

of MCAS Yuma. BASH reduction plans are developed for DoD 

military installations where elevated hazards exist and can be 

controlled and mitigated, as is the case at BMGR East and West.  

BMGR East 

BASH concerns are greatest when aircraft fly at low altitudes (at 

takeoff and landing) rather than during typical in-flight 

operations at BMGR (Figure 7-26, Figure 7-27). Luke AFB 

Instruction 91-212 established a BASH plan that applies to Gila 

Bend AFAF and BMGR (USAF 2021). IAW this plan, the USAF uses the Avian Hazard Advisory System 

(AHAS), which is a data-driven, remote-sensing system to alert aviators about the presence of birds in the 

airspace. The AHAS system evaluates weather and radar data and provides real-time alerts to aviators when 

large concentrations of birds are in the airspace. The AHAS is available online and coverage includes the 

entire continental United States. Additionally, as part of the prevention program, AHAS provides pilots and 

flight schedulers with a near real-time tool when selecting flight routes.  

Environmental management guidelines, as identified in the BASH Plan for Gila Bend AFAF, includes 

controlling vegetation (e.g., maintaining 

vegetation height between 7 and 14 inches, 

removing dead vegetation, removing perches), 

controlling water (e.g., modifying ditches, 

eliminating standing water), controlling waste 

(e.g., collecting and disposing waste rapidly), and 

controlling birds through chemical and physical 

alterations (e.g., bird-proof structures, insect and 

rodent control). Priority BASH management 

actions under this plan include vigilant threat 

monitoring and reporting, management of the 

environment both at and surrounding the Gila Bend 

AFAF, carrion removal along SR 85 to reduce the 

abundance of large avian scavengers (e.g., turkey 

vultures), and bird/wildlife harassment and 

depredation, as required. A private contractor is 

currently conducting daily threat monitoring at 

Gila Bend AFAF and for areas of BMGR East near 

Figure 7-27. A-10 Thunderbolt II conducting 

training exercises. Photo courtesy of Luke Air 

Force Base. 

Figure 7-26. Turkey vultures 

represent a major Bird Airstrike 

Hazard threat. Photo courtesy of 

NPS. 
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Range 1 and 2. Status reports are issued monthly. These reports summarize, in part, the number of BASH 

strikes per month; number of BASH threat days per month; number of surveys conducted per month; 

average number of birds by size; maximum and mean animal counts per month by species; total carrion 

removed per month and location of disposal; and other environmental information (e.g., wastewater pond 

depth). In addition to monthly reporting, the contractor is also providing annual BASH reports that 

summarize and analyze all monthly data and provides useful trend data to the 56 RMO. A summary of the 

annual BASH management data results for 2017 to 2022 is provided in Table 7-5. 

Bird harassment and depredation at Gila Bend AFAF is authorized by the USFWS through a permit issued 

annually to the 56 FW, which applies to both Luke AFB and Gila Bend AFAF. A log of BASH harassment 

and depredation events at Gila Bend AFAF is retained and updated by the 56 RMO and includes all 

incidents dating back to 2006. Mammal depredation (e.g., rabbits and coyotes) at Gila Bend AFAF is 

authorized by a permit issued annually by AZGFD to the 56 RMO/ESM and applies only to Gila Bend 

AFAF.  

Primary avian species surveyed under this project include, but are not limited to, turkey vulture (Cathartes 

aura), common raven (Corvus corax), raptors (e.g., red-tailed hawk [Buteo jamaicensis]), prairie falcon, 

golden eagle, American kestrel [Falco sparverius]), doves (mourning doves, white-winged doves, Eurasian 

collared-doves), and horned larks (Eremophila alpestris) (Table 7-6). Round-tailed ground squirrels are 

also surveyed at Gila Bend AFAF, as they represent one of the main food sources for raptors. Data are 

provided in the Annual BASH Summary Report for BMGR East (Tunista Services, LLC, and Chiulista 

Services 2012–2016). Species included in the “other” category include lark bunting (Calamospiza 

melanocorys), greater roadrunner (Geococcyx californianus), green-winged teal (Anas crecca), long-billed 

curlew (Numenius americanus), black-tailed jackrabbit (Lepus californicus), coyote, and kit fox. 

Table 7-5. Summary of Bird Aircraft Strike Hazards management actions taken annually during 2017–

2022 at the Gila Bend Air Force Auxiliary Field and other areas at Barry M. Goldwater Range East 

Year 

BASH Threat Days 
BASH 

Strike 

Carrion 

Removed 

Number of Times 

Low 
Moderat

e 
Severe 

Wildlife 

Harassed 

Wildlife 

Depredated 

2017 331 0 0 0 180 1 0 

2018 273 6 0 1 119 25 0 

2019 270 2 0 1 535 22 0 

2020 270 0 0 0 1,536 8 0 

2021 310 1 1 2 449 12 0 

2022 252 1 0 2 662 18 1 

Total 1,706 10 1 6 3,481 86 1 

Source: Annual BASH Summary Reports for BMGR East (Tunista Services, LLC, and Chiulista Services, Inc. 

2017–2022). 
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Table 7-6. Summary of annual Bird Air Strike Hazard survey results for four locations at Gila Bend Air Force Auxiliary Field and Barry M. Goldwater Range East 

Species Year Gila Bend AFAF Gila Bend AFAF Perimeter SR 85 (Range 1 and 2) Gila Bend AFAF Oxidation Pond 

Total 

Individuals 

No. Surveys Total 

Individuals 

No. Surveys Total 

Individuals 

No. Surveys Total 

Individuals 

No. Surveys 

Avian sp. 2017 7,816 248 4,237 109 1,910 99 8,954 96 

Ground 

squirrel 

2017 334 248 — — — — — — 

Other 2017 468 248 — — — — — — 

Total 8,618 248 4,237 109 1,910 99 8,954 96 

Avian spp. 2018 7,682 251 4,858 104 1,594 103 7,705 86 

Ground 

squirrel 

2018 216 251 — — — — — — 

Other 2018 469 251 — — — — — — 

Total 8,367 251 4,858 104 1,594 103 7,705 86 

Avian spp. 2019 10,808 247 3,978 66 2,385 105 6,443 67 

Ground 

squirrel 

2019 291 247 — — — — — — 

Other 2019 450 247 — — — — — — 

Total 11,549 247 3,978 66 2,385 105 6,443 67 

Avian spp. 2020 9,628 247 4,152 66 2,002 105 4,907 61 

Ground 

squirrel 

2020 862 247 — — — — — — 
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Table 7-6. Summary of annual Bird Air Strike Hazard survey results for four locations at Gila Bend Air Force Auxiliary Field and Barry M. Goldwater Range East 

Species Year Gila Bend AFAF Gila Bend AFAF Perimeter SR 85 (Range 1 and 2) Gila Bend AFAF Oxidation Pond 

Total 

Individuals 

No. Surveys Total 

Individuals 

No. Surveys Total 

Individuals 

No. Surveys Total 

Individuals 

No. Surveys 

Other 2020 537 247 — — — — — — 

Total 11,027 247 4,152 66 2,002 105 4,907 61 

Avian spp. 2021 7,653 246 2,672 70 1,484 103 4,605 63 

Ground 

squirrel 

2021 465 246 — — — — — — 

Other 2021 186 246 — — — — — — 

Total 8,304 246 2,672 70 1,484 103 4,605 63 

Avian spp. 2022 8,107 247 3,742 75 1,789 94 6,730 59 

Ground 

squirrel 

2022 286 247 — — — — — — 

Other 2022 194 247 — — — — — — 

Total 8,587 247 3,742 75 1,789 94 6,730 59 

All Years Total 56,452 1,486 23,640 490 11,164 609 39,344 432 
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BMGR West 

A BASH Reduction Plan, StaO 3750.1D, has been developed and implemented for BMGR West with the 

most recent version signed in January 2021. The BASH program is governed by the MCAS Yuma BASH 

Working Group, which meets quarterly to assess the status of the BASH Reduction Program and provides 

recommendations and guidance for improving program delivery. These meetings are held in conjunction 

with the Commanding Officer’s Safety Council meetings and are coordinated by the MCAS Yuma 

Installation Aviation Safety Officer. Personnel on the BASH Working Group are listed below: 

 Commanding Officer (Chairperson) 

 Airfield Operations Officer 

 Air Traffic Control Facility Officer 

 Conservation Manager 

 Aviation Safety Officer 

 Natural Resources Specialist 

 Pest Management Officer 

 Tenant Unit Representatives 

 Marine Aircraft Group 13 

 Marine Aviation Weapons and Tactics Squadron 1 

 Marine Fighter Training Squadron 401 

The MCAS Yuma BASH Reduction Plan outlines the management requirements and coordination 

procedures for all BASH Working Group personnel. The MCAS Yuma Conservation Manager maintains 

all required dispersal/depredation permits and harassment/depredation equipment. The MCAS Yuma 

Conservation Manager also retains all BASH records and ensures that properly trained personnel are 

available for required management actions. The Conservation Office monitors migratory, seasonal, and 

resident bird activities and serves as liaison between MCAS Yuma and the USFWS, AZGFD, U.S. 

Department of Agriculture Animal and Plant Health Inspection Service, and the Audubon Society. All 

remains from BASH strike incidents are sent to the Smithsonian Institute for official review, identification, 

and cataloging. 

7.13 Coastal Zone and Marine Resources Management 

Applicability Statement 

This section applies to USAF installations that are located along coasts and/or within coastal management 

zones. This section IS NOT applicable to this installation. 

7.14 Cultural Resources Protection 

Applicability Statement 

This section applies to USAF installations that have cultural resources that may be impacted by natural 

resource management activities. This section IS applicable to this installation. 

Program Overview/Current Management Practices 

The USAF and USMC are responsible for protecting and managing the cultural resources at BMGR IAW 

a suite of federal laws and regulations (Appendix A). Federal law protects cultural resources that satisfy 

government criteria for being listed on the National Register of Historic Places. The USAF and USMC, in 

consultation with Tribes and other interested parties, work with the Arizona State Historic Preservation 
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Office to determine which resources are eligible for listing. Activities that provide protection for cultural 

resources at BMGR indirectly support the military mission by preventing or minimizing conflicts between 

military operations and resource protection goals. 

BMGR East 

The most recent ICRMP for BMGR East was finalized and signed in January 2022 (USAF 2022). A key 

component of the MLWA is the integration of natural and cultural resource concerns through the successful 

implementation of the ICRMP and INRMP. These efforts have been identified as a series of projects, some 

of which are high priorities for the 5 years covered by the ICRMP. The goals of the ICRMP are as follows: 

 Follow Section 106 process for new projects 

 Continue long-term survey/inventory projects on previously disturbed areas 

 Develop and implement programmatic agreement with AZ State Historic Preservation Office for 

the streamlined operation, maintenance, and enhancement of BMGR East 

 Provide management of cultural resources 

 Address curation facility issues 

 Continue Native American consultation 

 Develop and implement mitigation plans and strategies 

Archaeological surveys have been conducted in both military use zones and public access areas. Public 

recreation, and the associated effects, are potential threats to cultural resources. To determine the extent of 

the threat, the programmatic agreement for implementation of the 2007 INRMP required the prioritization 

of surveys along roads and adjacent areas likely to be affected by public access (56 RMO 2009). Surveys 

conducted along public access roads in Area B have recorded 107 sites with over 70% of these sites being 

disturbed by roads, off-road parking, campfires, camping, and vandalism. The USAF developed strategies 

to protect these resources from public activities such as vehicle-based camping, campfires, theft, and 

vandalism. Strategies include regular monitoring of known resources, permit enforcement, and increased 

recreational supervision.  

Most of the projects that require surveys of large, contiguous areas are related to military actions. The 56 

RMO is committed to systematic surveys of areas affected by ongoing training activities and, as of 2020, 

surveys had been conducted on 204,428 acres of BMGR East. Surveys and projects that have been 

completed since the 2012 INRMP are listed below.  

 Completed in 2012—Intensive archaeological survey of 1,003 acres on Manned Range 1 

 Completed in 2012—Petroglyph recording: Lookout Mountain, Area B 

 Completed in 2012–2013—Archaeological survey and condition assessment of the GPS site (AZ 

Z:5:55 [Arizona State Museum (ASM)]) 

 Completed in 2012–2013—Stoval Supplemental Project: Resurvey 50 acres and archeological 

testing of six sites 

 Completed in 2013—Pathways to Preservation: Archaeological Research Design and Management 

Strategy for the BMGR East 

 Completed in 2013—Petroglyph recording, Black Tank, Range 2 

 Completed in 2014—Intensive archaeological survey of 155 acres for the Sierra del Diablo Sonoran 

pronghorn forage plot pipeline realignment in the Southern San Cristobal Valley 

 Completed in 2014—Emergency archaeological survey, rerecording, and remapping of AZ Z:5:68 

(ASM) 
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 Completed in 2014—Hand excavation testing to determine presence of subsurface archaeological 

site 

 Completed in 2015—Mechanical excavation to determine content and extent of AZ Z:5:68 (ASM) 

 Completed in 2015—Draft and final Historic Properties Treatment Plan for data recovery 

 Completed in 2015—Archaeological data recovery at five sites within the runway clear zone, Gila 

Bend AFAF 

 Completed in 2015—Intensive archaeological survey of 500 acres in Rankin Valley 

 Completed in 2015—Intensive archaeological survey of 154 miles (6,209 acres) and 2,831 acres of 

interstitial space: recording of 106 sites 

 Completed in 2017—Intensive archaeological survey of 1,500 acres of Rankin Valley 

 Completed in 2017—Data recovery within the APE of AZ Z:5:68 (ASM), Range 1 Road 

Emergency 

 Completed in 2017—Native American Graves Protection and Repatriation Act (NAGPRA) 

reburial on the Tohono O’odham Nation 

 Completed in 2016—Vanderpot, Rein, et al., Gila Bend Air Force Auxiliary Field: Archaeological 

Data Recovery at Five Sites and One Isolate within the Airfield Flight-Line Clear Zone, BMGR 

East, Arizona. Cultural Resource Studies in the Western Papagueria 30, BMGR East Cultural 

Resource Management Program, Luke AFB, Arizona 

 Completed in 2018—Intensive archaeological survey of 23.7 miles of administrative roads that 

were previously not surveyed in the San Cristobal Valley 

 Completed in 2019—Intensive archaeological survey of 2,000 acres of land on Manned Range 2 

that were not surveyed and documentation and condition assessment of four Rockshelter sites in 

Area B, a public-use area 

 Completed in 2019—Supplemental imperiled feature excavation and provenance analysis of 

obsidian and ceramic artifacts from multiple sites 

 Completed in 2020—Intensive archaeological survey of the BMGR East Fence Line Project, Area 

B, Maricopa and Pima Counties, Arizona. AZTEC Cultural Resource Report No: AZ20-24 

 Completed in 2021—Intensive archaeological survey of Manned Range 2 

 Completed in 2022—Intensive archaeological survey of Manned Range 1 

 Completed in 2023—Intensive archaeological survey of Manned Range 2 

 In-house projects: 

o Intensive archaeological surveys for remodeling artificial wildlife waters, placement of 

weather stations, Sonoran pronghorn forage plots and waters, removal of contaminated 

soil, wildcat roads, and extensions to existing roads 

o Site condition assessments of sites on all three tactical ranges 

The Arizona Site Stewards Program (ASSP) is a key component of site monitoring efforts at BMGR East. 

The ASSP trains and uses volunteers to monitor sensitive or threatened sites on public lands throughout the 

state. Currently over 30 site stewards work on BMGR East. Their efforts constitute a crucial supplement to 

the limited staff resources of most federal and state agencies. Site Steward training involves both classroom 

instruction and fieldwork covering antiquity laws, crime-scene management, site and feature identification, 

and map reading. 

The ASSP is administered by Arizona State Parks and public land managers throughout Arizona, including 

the 56 RMO, and is supported by the Arizona State Parks Foundation. The 56 RMO cultural resource 

manager serves as the Agency Coordinator for ASSP activities. This role identifies and prioritizes sites to 
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be monitored and prepares handbooks to be used for this purpose by Site Stewards. A volunteer Regional 

Coordinator monitors the activities of Site Stewards working at BMGR East.  

During a recent (2022) tribal meeting, BMGR East cultural resource staff heard concerns from the Native 

American tribes affiliated with the BMGR East regarding natural resources on the Range. It should be noted 

that tribes often look at cultural and natural resources as being the same thing. Few specifics were provided 

at that meeting beyond a mention of bighorn and eagles. The BMGR East cultural resource staff shall 

consult with the tribes to further identify specific natural resource concerns the tribes may have and will 

work with natural resource staff to address those issues to the best extent reasonably possible moving 

forward.  

BMGR West 

The ICRMP for BMGR is designed to support the military mission through proactive cultural resources 

management and to fulfill legal obligations for the protection of historic properties needed to sustain the 

withdrawal of public lands for military operations (USMC 2019). The plan uses Part I of the 2009 three-

part BMGR ICRMP, which provides the basic components and general overview of cultural resources 

management on BMGR. Part III provides specific guidance for cultural resources management on BMGR 

West. The ICRMP discusses major topics including, but not limited to, a summary of regulations, a review 

of key roles and responsibilities, a summary of previous work, and priorities for the future. 

Approximately 210,450 acres (30%) of the roughly 694,000 acres of the western portion of BMGR West 

has been systematically surveyed. There have been 107 cultural resources investigations and surveys, which 

have resulted in the recording of approximately 617 sites by 2022 and efforts are continuing. Of the 617 

recorded sites, one is listed on the NRHP, 116 have been determined eligible for listing, 206 have been 

determined not eligible for listing, and 294 have not been evaluated.  

The MCAS Yuma cultural resources program, IAW Section 110 of the National Historic Preservation Act, 

requests funding each year to complete the survey of BMGR West. As with BMGR East, this goal will not 

be realized for several years simply due to the magnitude and cost of the task. The ICRMP update details 

the Marine Corps’ short- and long-term plans for compliance with Section 110. 

7.14.1 Integrated Natural-Cultural Resources Management  

There are several areas of overlap in the management of cultural and natural resources on the BMGR. 

Integrating the ICRMP and the INRMP are essential for meeting the requirements of the National Historic 

Preservation Act (NHPA); 54 U.S. Code, Sections 101 [d] [1], [d] [6], Section 110 [a] [2], and Section 106; 

the ESA; NEPA; the Military Lands Withdrawal Act of 1999 (MLWA); AFMAN 32-7003, Environmental 

Conservation; and DoD American Indian and Alaska Native Policy.  

Guidance for cultural resources components integrated into INRMPs is provided in AFMAN 32-7003 and 

includes the following: 

 Compliance requirements might arise for federal regulations under the NEPA, NHPA, 

Archaeological Resources Protection Act, NAGPRA, American Indian Religious Freedom Act, or 

an executive order relating to sacred sites and government relations between Native America Tribes 

and DoD entities.  

 The requirements of the above regulations should be considered throughout the INRMP and not 

constrained to a single section on cultural resources. 
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 The INRMP must specify which, if any, natural resources management activities may trigger a 

NHPA Section 106 consultation process such as ground-disturbing activities or agricultural out-

leasing. Similar considerations should be provided for other federal regulations described above. 

 Archaeological data can help interpret how current environments and natural resources evolved 

through analysis of bone, pollen, macrofossils, soils, and radiocarbon. Data can be used for modern 

biodiversity studies and provide information on how the local and regional environments have 

changed over thousands of years. 

 Under AIRFA, EO 13007, and the MLWA, DoD entities are required to allow Tribes reasonable 

access to sacred and ceremonial sites, such as locations where people traditionally collected certain 

plants and animals. Through EO 13007, DoD entities are to avoid adverse effects to the physical 

integrity of sacred sites and to ensure reasonable notice to Tribes when land management policies 

might restrict future access or impact sacred sites. 

It is DoD policy to consult with Tribes and incorporate American Indian views into cultural and natural 

resources management of military lands. Both ICRMPs and INRMPs must consider the conservation of 

“protected Tribal resources,” which are natural resources and properties of traditional, religious, or cultural 

importance, either on or off Indian lands, and incorporate this information into management plans.  

Consultation with Native American Tribes (hereafter “Tribes”), a key component and requirement of DoD 

policy and various statutes, has revealed that Tribes consider natural resources to be primarily cultural 

resources. Therefore, undertakings that affect natural resources are subject to Section 106 review, in 

addition to natural resource legislation and regulatory process when endangered species are involved. 

Tribes have a living connection to the landscape; it is dotted with significant places. Tribal cultural and 

spiritual values are based on the interwoven nature of plants, animals, water, earth, sky, wind, fire, and 

people. Tribes do not compartmentalize natural or cultural resources, as Western science does; rather, they 

are interwoven or integrated; the physical and the spiritual worlds intersect. 

In consultation with Tribes culturally affiliated with the BMGR, a review of oral histories, myths, and songs 

has resulted in the identification of general categories of natural resources that are cultural resources and/or 

of cultural, religious, or traditional importance. Cultural affiliation studies conducted by Tribes identify 

specific plants, animals, minerals, and locations on the BMGR that are important to them. The Tohono 

O’odham Nation has identified 36 natural waters, 55 places in the landscape, several plants, and several 

animals that are important to them. 

What is clear is that the perspective of Tribes, their Traditional Environmental Knowledge (TEK), and the 

living connection to the land are important for resource managers. TEK is the evolving knowledge held by 

indigenous and local cultures about their immediate environment and the cultural practices that build on 

that knowledge (USFWS 2011). TEK is location specific and includes detailed knowledge of the 

relationships between plants, animals, natural phenomena, landscapes, and timing of events that are used 

for lifeways, including but not limited to hunting, fishing, trapping, agriculture, and forestry; and a holistic 

knowledge or “world view” that parallels the scientific discipline of ecology (USFWS 2011). This body of 

knowledge, practice, and belief continually evolves by adaptive processes and is handed down through 

generations by cultural transmission about the relationships of living beings (human and non-human) with 

one another and with the environment. For Tribes, the cultural or spiritual values of plants, animals, and 

physical aspects of the landscape may differ significantly from those of resource managers familiar with 

Western Science. For example, natural surface waters, such as tinajas, are altered to provide water for game 

animals. Tinajas are archaeological sites based on the presence of grinding features and tools; they are a 

specific type (Traditional Cultural Property/Place) of Historic Property that is eligible for inclusion in the 
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National Register of Historic Places; and they are Sacred Sites. Tribes have requested that alterations to 

tinajas or other natural waters be removed and that no new alterations occur in the future.  

Examples related to BMGR include the following:  

 Tribes have identified plants and animals that western science considers to be endangered species, 

such as the Sonoran pronghorn, but to Tribes they are a common game animal.  

 Plants and animals that western science considers common or not of great importance may to Tribes 

be endangered, threatened, sacred and/or powerful.  

 The Tohono O’odham Nation has identified Yerba Manza, a medicinal plant, as endangered 

because it has become rare, while to western science it is common.  

 Perhaps one of the most important animals to the Tohono O’odham Nation and other Tribes is the 

coyote. In western science, coyotes are a controversial predator but an essential component of the 

ecosystem. To the Tohono O’odham Nation, coyote is one of four primordial beings in the Creation 

Epic, an extremely important archetype for human characteristics or traits (jokester). It plays a role 

in sickness, is a character in many stories, and is never eaten. 

Integrated resource management requires that cultural and natural resource managers must work closely 

together. Section 2.7 of the Cultural Resource Playbook, which along with AFMAN 32-7003, 

Environmental Conservation, addresses integration of the INRMP and ICRMP as follows: 

 Identify natural resources and properties that are of traditional, religious, or cultural importance to 

Tribes.  

 Identify the cultural values and importance of plants, animals, water, and features of the physical 

environment, particularly for specific projects and overall land management.  

 Ensure that the ICRMP accounts for cultural resources that should also be managed as natural 

resources. 

 Ensure that the INRMP accounts for natural resources that should be managed as cultural resources 

such as natural surface waters that are considered historic properties and Sacred Sites. 

 Ensure management of endangered species shall consider the ideas and perspectives of Tribes. 

 Ensure that consultation with Tribes explains and depicts consultation and reporting requirements 

when undertakings or other management actions have the potential to affect protected Tribal 

natural/cultural resources. 

 Ensure that DoD policy and the requirement of statutes and regulations are known to 

cultural/natural staff and factored into the ICRMP and INRMP. 

In addition, TEK should be incorporated into resource management plans, projects, and research. An 

executive memorandum, Indigenous Traditional Ecological Knowledge and Federal Decision Making, 

published on 15 November 2021, provides guidance that federal entities should recognize that TEK 

contributes to scientific, technical, social advancements and to our collective understanding of the natural 

world. TEK is a body of observations, oral and written knowledge, practices, and beliefs that promote 

environmental sustainability and responsible stewardship of natural resources.  

TEK and western science are each a separate body of knowledge that overlap and can be complementary. 

TEK can be used to guide empirical or experimental studies to learn more about plant–animal interactions. 

Testing indigenous hypotheses through western scientific processes to identify the relative degree of 

exclusivity of relationships could result in additional insights of significance to ecological and evolutional 

theory (Nabhan 2000). A number of these studies have revealed that indigenous knowledge of biotic 

relationships involving rare plants or animals can help guide the identification, management, protection, or 
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habitat recovery for these species (Nabhan 2000). As such, TEK can help fill the gaps in western science 

and has a relevant and meaningful role in a government agency’s decisions.  

The USFWS, in coordination with representatives from Tribes across the country, worked together to 

update the USFWS policy (USFWS 2016b), which provides guidance for inclusion of TEK into 

management decisions. This means using the best available data and soliciting and considering other 

sources of information, such as the traditional knowledge and experience of affected Tribal governments in 

policies, military actions, and determinations that have Tribal implications. To incorporate TEK into its 

land management decisions, the USFWS Native American Policy states that resource managers should 

promote enhanced and ongoing communication, cooperation, and trust with Tribes and consider the 

traditional knowledge, experience, and perspectives of Native American people to manage fish, wildlife, 

and cultural resources (USFWS 2016b). Working collaboratively with local Tribal governments, 

government agencies can help to protect confidential or sensitive information, including location, 

ownership, character, and use of cultural resources and sacred sites where disclosure may cause a significant 

invasion of privacy; risk harm to the historic resource; or impede the use of a traditional religious site by 

practitioners, to the extent allowed by law (USFWS 2016b). 

Although the DoD does not currently have a policy that explicitly directs DoD agencies to incorporate TEK 

into its management philosophy, directives, instructions, and other relevant documents spell out the need 

to address concerns and needs of federally recognized American Indian Tribes and keep them in 

communication loops regarding decisions and actions that could affect their lands, resources, and quality 

of life. Air Force Policy Directive 30-70, section 3.3, stipulates that “the Air Force will conserve natural 

and cultural resources through effective environmental planning.” Policy 1.3.1 of AFI 90-2002 (Air Force 

Interactions with Federally Recognized Tribes) directs the USAF to “take into consideration the 

significance that Tribes place on protected Tribal resources.” Policy 1.5.2 of AFI 90-2002 further specifies 

that “since most Tribes attribute cultural significance to natural resources, Tribes should be briefed on the 

content of the natural resources program and provided the opportunity to consult on and participate in, as 

appropriate, updates or development of INRMPs, AFMAN 32-7003, Natural Resource Management 

Program IAW the Installation Tribal Relations Plan.” Involving Tribal representatives in decisions 

regarding natural resource projects, particularly those involving eagles and other protected species, will 

help to ensure that TEK is taken into consideration. Additionally, on 1 December 2022, the Executive Office 

of the President released an executive memorandum that provided guidance for federal departments and 

agencies on Indigenous Knowledge. This memorandum directed agencies to recognize and include 

indigenous knowledge of tribal nations on research, policy, and decision making across the executive 

branch. Finally, the USMC handbook for preparing, revising, and implementing INRMPs states that 

“Marine Corps installations must consult with federally recognized Indian Tribes whose interest may be 

affected by land management on the installation when preparing an INRMP…. In consultation for the 

INRMP, American Indian Tribes may identify areas and resources present on the installation that are 

important to the Tribe, provide advice on conservation needs and priorities, and share their specialized 

knowledge of the resources on the installation.” 
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7.15 Public Outreach 

Applicability Statement 

This section applies to all USAF installations that maintain an INRMP. Installation IS required to 

implement this element. 

Program Overview/Current Management Practices 

As the primary users and managers of BMGR East and West, the USAF and the USMC, respectively, have 

been delegated several responsibilities. One of these responsibilities is to manage the Range in a way that 

ensures long-term use of the facility as a premier military training location while also ensuring management 

and protection of natural and cultural resources. In that capacity, the USAF and USMC routinely provide 

forums for public outreach and opportunities for the public to learn about and provide input on various 

actions proposed for the BMGR. This section provides an overview of the various public involvement 

programs and opportunities. Focus areas for public involvement programs are listed below.  

 Tours  

 Published articles 

 Speaking events  

 Media coordination  

 Special projects and events  

 Miscellaneous requests and participation in events  

 Social media 

7.15.1 BMGR Executive Council  

The BEC includes representatives of federal and state agencies with statutory authority and management 

responsibility for the Range and adjacent federal lands, and the resources on those lands: 56 FW, MCAS 

Yuma, BLM, USFWS, AZGFD, CBP, and directors for the adjacent Sonoran Desert NM, Organ Pipe 

Cactus NM, and Cabeza Prieta NWR. The BEC has a permanent Coordinator and an Administrative Liaison 

that are funded by the USAF and located in the 56 RMO, and a rotating chairman. The council meets six 

times a year to share information and discuss and propose solutions to regional issues.  

7.15.2 BMGR Intergovernmental Executive Committee 

The MLWA of 1999 directed the Secretary of Interior, Secretary of the Air Force, and the Secretary of the 

Navy to establish an Intergovernmental Executive Committee (IEC) to be composed of selected 

representatives from federal, state, local, and Tribal governments. The IEC is established solely for the 

purpose of exchanging views, information, and advice relating to the management of natural and cultural 

resources of the withdrawn lands. The IEC is currently chaired by the MCAS Yuma Conservation Manager 

and is composed of representatives from the USAF, USN, and DOI as well as representatives of other 

federal, state, county and municipal government agencies and Native American Tribes that have interests 

in BMGR. The IEC meets three times per year, typically in January, May, and September. IEC meetings 

provide opportunities to educate and seek input from the public and special interest groups on management 

of BMGR’s natural resources. Meeting dates are announced at the conclusion of each meeting and 

reminders are emailed to individuals on the IEC’s distribution lists to provide several weeks’ notice. The 

IEC meeting minutes are posted on a public website.  
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BMGR East 

Public outreach efforts by the USAF provide input on the development of information and infrastructure 

improvements to facilitate public recreational activities, as follows.  

 Updated public visitation maps and rules for public education and recreation use. 

 An informational video for visitors that addresses safety and environmental awareness. 

 Installation of signs, gates, and fences to support road infrastructure and public access. 

 56 RMO biologists and archaeologists give presentations for the public as well as at local and 

national professional meetings. 

The USAF conducts public meetings on various issues that are announced via its website, newsletters, 

mailings, newspaper advertisements or legal notices, and other means. Luke AFB maintains a web page 

containing information for BMGR East public outreach opportunities (http://www.luke.af.mil/News/).  

Public participation has increased from previous years for all activities listed above. Ongoing exercises and 

operations continue to generate media interest both at Gila Bend AFAF and the BMGR. Requests for 

speakers, briefings, appearances, and tours continue to grow, along with requests for participation in town, 

county, and state meetings, to coordinate efforts and share information. 

BMGR West 

Public outreach efforts by the USMC have included improving information and infrastructure to facilitate 

public recreational activities at BMGR West, as follows. 

 A reptile, amphibian, and small mammal checklist is available for wildlife enthusiasts.  

 A public brochure and map with details on road access retained for public access and range rules 

(e.g., rules for camping, off-road vehicle travel, rock hounding, firewood collection, hunting, native 

plant or wood collection, mine entry, recreational shooting, and trash disposal) are made available 

to the public. 

 A public brochure on how to report and identify invasive weeds. 

 Signs, gates, and fences have been installed to support road infrastructure and public access.  

 Tours of various BMGR West features or resources, such as the Fortuna Mine, are offered. 

 Meetings are held with local non-governmental groups.  

 RMD staff visit local recreational vehicle parks to educate seasonal visitors about the BMGR West 

recreational program. 

 The conservation department of RMD maintains and updates a section of the MCAS Yuma website 

for the public: https://www.mcasyuma.marines.mil/Staff-and-Agencies/Range-Natural-and-

Cultural-Resources/. 

 The conservation department works with the Installation’s Communication, Strategy, and 

Operations department to update social media pages and video production requests that highlight 

natural resources topics on BMGR West. 

The CLEOs are primarily responsible for MCAS Yuma’s public outreach efforts because they patrol the 

Range 7 days a week. In addition, visitors are provided with a brochure that includes a detailed map of road 

classification (i.e., public, closed, administrative access) and a list of approved and prohibited recreational 

activities. Guided range tours (e.g., mine tours) can be scheduled through the RMD staff. Finally, the RMD 

promotes public outreach by supporting research opportunities, publication of research results in peer-

reviewed journals, and researcher participation in science conferences and symposiums.  
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7.16 Climate Change Vulnerabilities 

Applicability Statement 

This section applies to USAF installations that have identified climate change risks, vulnerabilities, and 

adaptation strategies using authoritative region-specific climate science, climate projections, and existing 

tools. This section IS applicable to this installation. 

Program Overview/Current Management Practices 

Climate vulnerability in this case refers to the degree to which an installation and its natural resources are 

susceptible to shifts in the environment due to climate change. At the BMGR, the climate is projected to 

become warmer, with alterations in the magnitude and seasonality of precipitation (see Section 2.2.1.2). 

The Range may be susceptible to the following climate-related issues:  

 Shifts in the ecosystem and biotic environment, including possible expansions of invasive 

vegetation (Section 2.3.2), loss of native vegetative cover (Section 2.3.2), and reduced water 

availability and quality for wildlife during the summer dry period (Section 2.3.3) 

 Indirect threats to the mission, including more frequent equipment and infrastructure maintenance 

requirements due to increased windspeed/dust, greater summer drought potential due to warmer 

temperatures, and a potentially enhanced regulatory environment (Section 2.4.5.1) 

 Shifts in habitat quality for both invasive/nuisance species and native species, potentially requiring 

additional wildlife management activities (Section 7.1.2)  

 Additional impacts to threatened and endangered species, including lower water availability, 

greater heat stress, and shifts in phenology (Section 7.4) 

 Increased wildland fire activity, especially if invasive grasses continue to expand (Section 7.9) 

The best available science was used to develop the global climate models from which the downscaled 

projections and related climate vulnerability assessments were derived. However, there are gaps in data 

about the complex feedbacks in this system, which add uncertainty to the climate projections (IPCC 2014). 

The projections provided in this document are therefore intended to demonstrate the range of conditions to 

which natural resource managers may have to adapt.  

7.17 Geographic Information Systems (GIS)  

Applicability Statement 

This section applies to all USAF installations that maintain an INRMP, since all geospatial information 

must be maintained within the USAF GeoBase system. Installation IS required to implement this element. 

Program Overview/Current Management Practices 

GIS is used in daily operations because these data support the natural and cultural resource and 

environmental stewardship programs while supporting the military operations on BMGR. Over the next 5 

years, geospatial data will be updated periodically, and new types of GIS datasets will be collected and 

processed including, but not limited to, the following actions: 

 Further refining and delineating suitable important wildlife habitats and corridors 

 Monitoring and tracking sensitive and endangered wildlife and plant species 

 Monitoring and managing habitat disturbance and restoration efforts 

 Monitoring and tracking invasive species and reporting control effort results 
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 Monitoring and tracking trespass livestock and monitoring impacts associated with their presence 

 Analyzing projects for NEPA compliance and storing data for regulatory reporting 

 Updating the transportation road layer including delineating new unauthorized routes as well as 

reviewing the road conditions and updating the status of the road network 

 Identifying and monitoring cultural resource sensitivity zones 

 Completing BMGR East range wide vegetation mapping effort and completing integration and 

edge matching with other similar regional vegetation mapping products (e.g., Malusa 2003) 

 Monitoring and delineating drag road impacts and prioritizing areas for restoration and 

maintenance 

 Updating infrastructure layers as the military training mission changes and as the CBP’s mission is 

modified 

BMGR East 

USAF Instruction 32-10112, Installation Geospatial Information and Services (USAF 2007), provides the 

policy and guidance for GIS management on all USAF installations. Geospatial data are maintained and 

managed by the 56 RMO Environmental Science and Management Office. The GIS server resides in the 

56 Communication Squadron Network Communication Center and on the Non-classified Internet Protocol 

Router Network (NIPRNet). Additionally, the geospatial data are maintained within the USAF GeoBase 

System and services are provided through the GIS database that is centrally located on the server. The 

BMGR East GIS program uses software from ESRI (Environmental Systems Research Institute) for GIS 

data management and use. 56 RMO Environmental Science Management Office and 56 Civil Engineer 

Squadron adhere to the Spatial Data Standards for Facilities, Infrastructure, and Environment, as required 

by the DoD, to provide GIS standardization for table structure, metadata, and data storage among all DoD 

installations. 

BMGR West 

USMC MCO 11000.25a, Installation Geospatial Information and Services Program, also referred to as 

USMC Installation Geospatial Information and Services (GEOFidelis), provides the policy, guidance, and 

standards for acquiring, protecting, and utilizing geospatial data and GIS data management in support of 

USMC installations. Geospatial data are maintained and managed by the MCAS Yuma RMD within the 

USMC GEOFidelis System. The GEOFidelis program goal is to ensure that USMC installation geospatial 

data are complete, accurate, current, and available as a USMC-wide resource. The MCAS Yuma RMD and 

MCAS Yuma Civil Engineer/GIS Department adheres to the Spatial Data Standards for Facilities, 

Infrastructure, and Environment, as required by the DoD, to ensure GIS standards are used for table 

structure, metadata, and data storage among all DoD installations.  
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8.0 MANAGEMENT GOALS AND OBJECTIVES 

The installation establishes long-term, expansive goals and supporting objectives to manage and protect 

natural resources while supporting the military mission. Goals express a vision for a desired condition of 

the installation’s natural resources and are the primary focal points for INRMP implementation. Objectives 

indicate a management initiative or strategy for specific long- or medium-range outcomes and are supported 

by projects. Projects are specific actions that can be accomplished within a single year. Also, in cases where 

off-installation land uses may jeopardize USAF and USMC missions, this section may list specific goals 

and objectives aimed at eliminating, reducing, or mitigating the effects of encroachment on military 

missions. These natural resources management goals for the future have been formulated by the preparers 

of the INRMP from an assessment of the natural resources, current condition of those resources, mission 

requirements, and management issues previously identified. Below are the integrated goals for the entire 

natural resources program.  

The installation goals and objectives are displayed in the “Installation Supplement” section below in a 

format that facilitates an integrated approach to natural resource management. By using this approach, 

measurable objectives can be used to assess the attainment of goals. Individual work tasks support INRMP 

objectives. The projects are key elements of the annual work plans and are programmed into the 

conservation budget, as applicable. 

Installation Supplement—Management Goals and Objectives 

GOAL 1 MAINTAIN AND ENHANCE NATURAL AND CULTURAL RESOURCES 

BY MEETING REQUIREMENTS OF APPLICABLE RESOURCE MANAGEMENT 

REGULATIONS. FOLLOW MANAGEMENT PLANS TO ENSURE RESOURCES ARE 

SUSTAINED FOR COMPATIBLE USE BY FUTURE GENERATIONS WHILE 

SUPPORTING THE EXISTING AND FUTURE MILITARY MISSION OF BMGR.  

OBJECTIVE 1.1 Identify, protect, conserve, and manage plant communities and 

populations to promote native species diversity and listed species 

recovery, and to comply with regulatory requirements for threatened 

and endangered species and other sensitive and/or important species.  

PROJECT 1.1.1 Monitor long-term vegetation monitoring plots on 5-year 

intervals at BMGR East and continue regional collaboration to 

analyze and contextualize data. Initiate a similar program of 

vegetation monitoring on BMGR West 

PROJECT 1.1.2 Expand the existing long-term vegetation monitoring program at 

BMGR East to leverage weather station data and detailed 

vegetation mapping to broaden the number of vegetation types 

monitored and investigate the effects of broader changes in 

climate on local microclimates and vegetation communities.  

PROJECT 1.1.3 Survey the Sentinel Plain and Ajo Air Station areas to map 

vegetation and sensitive plant populations consistent with the 

protocol used for the range-wide vegetation mapping effort.  

OBJECTIVE 1.2 Inventory, monitor, and control invasive species to protect sensitive 

natural resources, improve native habitat, and reduce the potential for 

negative fire impacts per biological opinions and Executive Orders 

13112 and 13751.  

PROJECT 1.2.1 Monitor invasive plant and animal species through annual (at 

minimum) patrols of range roads, known infestation sites, 
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potential infestation areas, identifying and reporting areas of 

concern for treatment using the cloud app at BMGR East and 

West. 

PROJECT 1.2.2 Using existing data on known infestations and high-risk invasion 

routes or training sites, develop an invasive plant species 

inventory and management plan for BMGR East to prioritize and 

plan for annual survey and control efforts to effectively 

implement invasive species control and prevention. 

PROJECT 1.2.3 Ensure a quick response capability on invasive species on 

BMGR East and West, through in-house or contract means for 

removal and/or treatment of new invasive plant species 

infestations within two months of detection to prevent incipient 

infestations from spreading.  

PROJECT 1.2.4 Perform at least annual chemical or mechanical control or 

prevention of desert gourd, buffelgrass, tamarisk, Sahara 

mustard, stinknet and other nonnative invasive plant infestations 

to prevent degradation of habitat for Sonoran pronghorn, acuña 

cactus, flat-tailed horned lizard, Sonoran Desert tortoise, and 

other native species at BMGR East and West.  

PROJECT 1.2.5 Work with Pest Management to evaluate pest control activities 

for compliance with the pollinator-friendly practices described in 

the USAF Pollinator Conservation Reference Guide (USFWS 

2017). 

PROJECT 1.2.6 IAW MLWA 1999 (P.L. 106-65 § 303(c)(6)) and the 2015 

Biological Opinion (BMGR West), prevent and suppress fires by 

assessing fuel loads in high-risk ignition sites such as targets, 

MV-22 landing sites and public use areas and evaluate the need 

for fuels reduction and/or invasive species control to reduce fire 

spread. Annually budget for fuels assessment and treatment 

projects sufficient to meet the need for fuels reduction. 

OBJECTIVE 1.3 Survey for, monitor, manage and conserve  threatened, endangered, 

and other protected wildlife species IAW the ESA and BGEPA. 

PROJECT 1.3.1 Annually support bald eagle nest watch, golden eagle surveys, 

and assess potential for powerline electrocution of raptors at 

BMGR East and West. 

PROJECT 1.3.2 Survey for golden eagle nests on BMGR East using aircraft 

systems to inform management actions and eagle avoidance 

measures. 

PROJECT 1.3.3 Continue the commitment to affirmative conservation efforts and 

survey for cactus ferruginous pygmy-owl populations at BMGR 

East every three years and implement appropriate conservation 

actions if owls are detected to support species recovery and 

prevent designation of critical habitat on BMGR East. 

PROJECT 1.3.4 Continue to implement annual Sonoran pronghorn recovery 

actions at BMGR East and West as stipulated in the BOs 

pertaining to BMGR, 2016 recovery plans, 56 RMO Operating 

Instruction, Sonoran Pronghorn SAP (if finalized), and/or as 

determined by the interagency Sonoran Pronghorn Recovery 

Team.  

PROJECT 1.3.5 Implement annual evaluation of temporal and spatial distribution 
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of the lesser long-nosed bat to support the post-delisting 

monitoring plan at BMGR East. 

PROJECT 1.3.6 Continue annual monitoring of acuña cactus populations at 

BMGR East to determine plant distribution, habitat condition, 

and demography trends per established protocols and implement 

relevant actions in the 2022 recovery plan. 

PROJECT 1.3.7 Continue to brief all military users on BMGR (including 

aircrews, ground troops, and support personnel) on federally 

threatened and endangered species that may be affected by 

training or support activities, as required by the 2009 and 2015 

Biological Opinions.  

OBJECTIVE 1.4 Monitor, protect, and conserve wildlife and wildlife habitat to 

promote species diversity, identify areas in need of special 

management provisions, and support viable and sustainable animal 

populations as stipulated in the Sikes Act. 

PROJECT 1.4.1 Survey new and/or existing sites of Sonoran Desert tortoise 

occupation at BMGR East and West and identify suitable habitat 

every three years to continue the 56 RMO’s long history of 

tortoise conservation and management, support listing decisions, 

and prevent designation of critical habitat. 

PROJECT 1.4.2 Conduct bird surveys for MBTA designated species every three 

consecutive years at BMGR East as directed by the Arizona Bird 

Conservation Initiative. Ensure that data is collected in a cost-

effective manner but consistent with regional efforts to facilitate 

regional collaboration. 

PROJECT 1.4.3 Support and participate in annual AZGFD surveys for game 

species at BMGR East and West. 

PROJECT 1.4.4 Collaborate with AZGFD on an annual basis to identify and 

maintain corridors for wildlife habitat connectivity at BMGR 

East and West. 

PROJECT 1.4.5 Conduct annual bat surveys at BMGR East and West using 

various survey techniques such as acoustical, mist netting, roost 

assessment, etc. IAW the North American Bat Monitoring 

Program (NABat) protocols.  

PROJECT 1.4.6 Monitor and protect identified bat roosts near public access areas 

during the maternity season and through hibernation at BMGR 

East and West by establishing signs near roosts that restrict 

access to the immediate area. 

PROJECT 1.4.7 Monitor kit fox populations at BMGR East through scent station 

methods. 

PROJECT 1.4.8 Continue ongoing program of population monitoring at wildlife 

watering sites at BMGR East and West. 

PROJECT 1.4.9 Support AZGFD in conducting surveys for FTHL at BMGR 

West as outlined in the Rangewide Management Strategy 

developed by the FTHL Interagency Coordinating Committee. 

PROJECT 1.4.10 To inform potential Yuman desert fringe-toed lizard listing 

process and prevent designation of critical habitat on BMGR, 

monitor occupancy and demography of the species on BMGR 

West. 

PROJECT 1.4.11 Develop a project to determine what factors besides temperature 
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(Grimsley-Padron and O’Donnell 2020) influence detection of 

FTHL. 

PROJECT 1.4.12 Develop a project to determine a way to quantify presence of ant 

colonies to assess whether this measure of prey abundance 

correlates with FTHL presence. 

PROJECT 1.4.13 Develop a project to investigate how the presence of predators is 

correlated with FTHL presence. 

PROJECT 1.4.14 Conduct surveys for the Mohawk Dunes fringe-toed lizard at 

BMGR West and East to assess the species population status, 

distribution, and threats on the Range. 

PROJECT 1.4.15 On a 5-year rotation establish and implement a baseline 

inventory method to capture small mammal, breeding bird, 

reptile, and amphibian diversity and population status at BMGR 

West and BMGR East.  

PROJECT 1.4.16 Using survey results, develop potential distribution maps of 

documented wildlife at BMGR West and East. Use maps and 

survey results to provide further monitoring and management 

recommendations. 

PROJECT 1.4.17 Develop a protocol for bird surveying at BMGR East and West 

that is based on and consistent with protocols of other agencies 

in the region. 

PROJECT 1.4.18 Evaluate the impact of non-game species collection on wildlife 

and habitat, developing guidelines to limit or restrict collection at 

BMGR East and West based on results. 

PROJECT 1.4.19 Identify areas where native milkweeds can be planted at BMGR 

East and West to increase monarch habitat while managing for 

potential BASH and other mission-related issues. 

PROJECT 1.4.20 To inform potential monarch listing process and prevent 

designation of Critical Habitat on BMGR, monitor native 

milkweed populations on BMGR East and West. Record any 

evidence of monarch butterfly breeding IAW Presidential 

memorandum “Creating a Federal Strategy to Promote the 

Health of Honey Bees and Other Pollinators”. 

PROJECT 1.4.21 Annually evaluate implementation of monarch BMPs (Section 

7.4.7) at BMGR East and West. Address areas of possible 

improvement. 

PROJECT 1.4.22 Evaluate whether a survey is warranted for ESA candidate 

pollinators likely to occur at BMGR East and West (e.g., 

Western bumble bee, Ferris’ copper, and monarch butterflies). 

PROJECT 1.4.23 Identify and evaluate locations of special interest for protection 

at BMGR West using collection and analysis of remotely sensed 

and field data. 

PROJECT 1.4.24 Ensure data collected during surveys is submitted for entry into 

federal and state supported databases, such as the Avian 

Knowledge Network (AKN) and NABat. 

OBJECTIVE 1.5 Identify and restore human-altered and/or animal and livestock 

trespass-degraded plant and animal habitats where required by 

regulation under the Sikes Act, and in non-regulatory cases 

depending on budgetary constraints. 

PROJECT 1.5.1 Monitor illegal immigration, trafficking, and border-related law 
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enforcement habitat damage and direct impacts to wildlife and 

coordinate with associated agencies and organizations to 

anticipate and document impacts to BMGR East and West 

resources to aid in decision-making and project development.  

PROJECT 1.5.2 Collaborate with local CBP offices to implement maintenance 

and restore damaged vegetation and soils associated with border-

related law enforcement at BMGR East and West using best 

management practices as outlined in CBP’s 2012 Environmental 

Assessment (Department of Homeland Security, U.S. Customs 

and Border Protection, and U.S. Border Patrol 2012). 

PROJECT 1.5.3 Opportunistically assess and annually document the trespass 

livestock population at BMGR East and use results to develop a 

plan to remove trespass livestock and prevent further incursions, 

as needed. 

PROJECT 1.5.4 Annually fund a contract to monitor and control trespass of 

animals and livestock and assess and mitigate impacts to natural 

resources from trespass activities per the plan developed in 

Project 1.5.3. 

PROJECT 1.5.5 Use assessments of habitat damage, documented events, and the 

CBP 2012 EA to develop a plan for limiting trespass and/or 

resource damage by 2025 and collaborate with adjacent 

landowners and CBP to implement the plan with annual 

prevention and restoration projects. 

OBJECTIVE 1.6 Monitor and manage surface water, groundwater, and atmospheric 

data resources to understand, protect, maintain, and improve water 

quality and quantity while supporting the needs of the military 

mission. 

PROJECT 1.6.1 Operate and support the 12 existing remote-access weather 

stations, plus the additional 15 rain gauges at sites across BMGR 

East.  

PROJECT 1.6.2 Upgrade weather stations on BMGR West to wirelessly 

communicate with Luke AFB. 

PROJECT 1.6.3 Annually monitor groundwater levels at BMGR East wells and 

document results. 

PROJECT 1.6.4 Perform a holistic review of surface and groundwater quality 

monitoring results based on current and previous studies at 

BMGR East. Collect and review information from relevant 

literature to develop recommendations for further management. 

PROJECT 1.6.5 Support AZGFD in constructing climate smart, balanced 

drainage systems, reservoirs, and water guzzlers to mitigate 

possible drought and flash flood impacts at BMGR East and 

West. Possibly use solar energy for pumping out stored 

rain/storm water if needed. Support construction of up to five 

new waters on BMGR West, two of which have sites selected. 

GOAL 2 APPLY ECOSYSTEM MANAGEMENT PRINCIPLES THAT RECOGNIZE 

SOCIAL AND ECONOMIC VALUES; ARE ADAPTABLE TO COMPLEX AND 

CHANGING MISSION AND REGULATORY REQUIREMENTS; AND ARE 
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REALIZED THROUGH EFFECTIVE PARTNERSHIPS AMONG PRIVATE, LOCAL, 

STATE, TRIBAL, AND FEDERAL INTERESTS. 

OBJECTIVE 2.1 Cooperate and coordinate with adjoining landowners, agencies, and 

organizations to promote achievement of conservation, protection, 

and compliance goals and to create, facilitate, and participate in 

positive public relations activities.  

PROJECT 2.1.1 Annually assess fire risk through the application of the wildland 

fire management plans at BMGR East and West and implement 

restrictions as needed. Maintain firefighting agreement with the 

BLM.  

PROJECT 2.1.2 Support research proposals developed by universities, agencies, 

and other parties to address issues of management concern at 

BMGR East and West. Cooperate with researchers formally and 

informally, providing management information and site access 

where possible. 

PROJECT 2.1.3 Cooperate with ADOT, BLM, CBP, utility companies, and other 

parties regarding proposed actions within existing 

utility/transportation corridors on BMGR East and West. 

PROJECT 2.1.4 Coordinate with CE Real Property for maintenance of utilities by 

responsible agencies in the State Route 85 easement at BMGR 

East such as maintenance of powerlines, fiber optic, and CBP 

checkpoint(s). 

PROJECT 2.1.5 Foster collaboration with regional partners by participating in 

BEC/IEC meetings, local and regional planning and monitoring 

of land use, and developing or reviewing environmental 

assessments or impact statements, resource management plans, 

and serve as DoD clearinghouse for energy development 

proposals in Arizona as required in the 2015 BMGR West 

Biological Opinion. 

PROJECT 2.1.6 Foster collaboration with regional partners by participating in 

and attending the International Sonoran Desert Alliance’s 

biennial symposium to ensure adequate cooperation and 

coordination with local stakeholders in conservation efforts for 

the Sonoran Desert ecosystem. 

PROJECT 2.1.7 Recruit, train, and retain sufficient NRM and CLEO staff (four 

on BMGR West IAW the 2015 Biological Opinion, and (four on 

BMGR West IAW the 2015 Biological Opinion, and two on 

BMGR East) to manage natural resources efficiently and 

effectively at BMGR East and West. 

OBJECTIVE 2.2 Develop and implement best management practices, including 

education of and partnerships with resource users, to promote soil 

conservation, reduce erosion, and restore and/or rehabilitate degraded 

areas. 

PROJECT 2.2.1 Conduct annual erosion inspections of priority heavy road use 

areas and drag road monitoring at 10 sites on BMGR East. 

PROJECT 2.2.2 Conduct erosion inspections of secondary and tertiary roads at 

BMGR East on a 3-year rotation.  

PROJECT 2.2.3 Coordinate with contractors, researchers, engineers and/or other 

partners to evaluate road maintenance practices at BMGR East 

and West that are erosive and non-sustainable, explore 
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engineering and other strategies to mitigate these issues, and 

develop proposals for implementation. 

PROJECT 2.2.4 When conducting management or other project activities at 

BMGR East and West, control fugitive dust to prevent erosion, 

protect natural resources, enhance visitor experiences, and 

protect activities associated with the military mission. 

PROJECT 2.2.5 Implement the BMP manual in development to repair eroded 

sites on BMGR East. 

PROJECT 2.2.6 Evaluate emerging engineering strategies and designs for 

possible implementation on BMGR West where applicable. 

Prioritize focus toward maintaining streamflow, mitigating route 

proliferation, and restoring roads to their historical footprint. 

GOAL 3 PROVIDE FOR PUBLIC ACCESS TO BMGR RESOURCES FOR 

ECOLOGICALLY SENSITIVE AND SUSTAINABLE MULTI-PURPOSE USE 

CONSISTENT WITH THE MILITARY MISSION, THE STATUTORY 

REQUIREMENTS OF THE MLWA OF 1999, THE SIKES ACT, AND OTHER 

APPLICABLE REGULATIONS. 

OBJECTIVE 3.1 Plan and implement projects that address continued land-based 

access for mission needs, natural resources management, law 

enforcement, and sustainable multipurpose uses including public 

access and access to sacred sites, hunting grounds, and traditional 

cultural places by authorized groups, while protecting resources, 

minimizing conflict, and promoting safety. 

PROJECT 3.1.1 Limit access through closure of selected roads and recreational 

areas to the public and other users to protect natural and cultural 

resources, for law enforcement and safety concerns, and to 

support and protect military activities at BMGR East and West. 

PROJECT 3.1.2 Conduct an annual assessment and implementation of needed 

updates to public visitation maps for BMGR East and West 

based on site monitoring, including information about road 

restrictions, clarification of rules, and resource protection.  

PROJECT 3.1.3 Create and support public awareness projects at BMGR East and 

West to educate base personnel and the public about BMGR’s 

cultural and natural resources and related conservation and 

preservation activities. 

PROJECT 3.1.4 Evaluate and summarize local short-term and long-term 

climate/vegetation/wildlife survey data and report to public on 

trends and extremes, through events and meetings giving 

opportunities for people to engage with nature and understand 

impacts of climate change at both BMGR East and West. 

PROJECT 3.1.5 Continue using outdoor recreation access management systems 

for BMGR East and West public use area access, compiling 

recreation-use statistics, analyzing use patterns, and identifying 

and monitoring heavily used areas. Use vehicle traffic counters 

to quantify intensity of use at general and specific areas for 

management recommendations. 

PROJECT 3.1.6 Compile recreation use-statistics and related information about 

public area access at BMGR East and West, analyze use patterns, 

and identify and monitor heavily used areas. 

PROJECT 3.1.7 Maintain and update BMGR East and West recreational-use 
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database based on permits to inform and support resource 

management decision-making. 

PROJECT 3.1.8 Install and maintain signage, gates, and fencing at range entry 

points at BMGR East and West, along perimeters when needed 

and at all road intersections. 

PROJECT 3.1.9 Evaluate site-specific proposals for BMGR West to assess need 

for, and possible impacts from, additional roads for agency 

purposes. 

OBJECTIVE 3.2 Protect and/or enhance the integrity and diversity of visual resources 

including the scenic qualities of the landscape through natural 

resource management activities and consideration of site 

development needs. 

PROJECT 3.2.1 Using results of BMGR road corridor surveys, assess impacts 

and benefits of current camping allowances in contrast to 

establishment of designated camping areas to inform decision-

making. 

PROJECT 3.2.2 Opportunistically conduct surveys/assessments of native wood 

supplies and collection patterns at BMGR East. Restrict 

collection as conditions dictate. 
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9.0 INRMP IMPLEMENTATION, UPDATE, AND REVISION PROCESS 

9.1 Natural Resources Management Staffing and Implementation 

The Sikes Act encourages the DoD to provide adequate staffing with the appropriate expertise for updating, 

writing, and implementing the INRMP within the scope of DoD component responsibilities, mission, and 

funding requirements.  

BMGR East 

The 56 RMO/ESM includes archaeologists, wildlife biologists, geographers, environmental planners, and 

a public affairs specialist. The 56 RMO/ESM supports military training by managing the natural and 

cultural resources of the Range IAW applicable laws, EOs, and directives. The 56 RMO/ESM also provides 

Contracting Officer’s Representative oversight of the Sonoran pronghorn monitoring function of the Range 

operations contract, and ESM staff serves as the Contracting Officer’s Technical Representative on 

contracts for cultural resources, conservation law enforcement, and other services. One 56 RMO/ESM 

personnel is a Contracting Officer’s Representative for Gila Bend AFAF contracts. Additionally, the CLEO 

Program is a national program with USAF and USFWS agreements. 

BMGR West 

The MCAS Yuma RMD staff are experts in the fields of natural and cultural resources management and 

conservation law enforcement. The staff is devoted to providing the resources and expertise in the planning 

and implementation of advanced training and exercises while fulfilling the goals and objectives of this 

INRMP.  

9.2 Monitoring INRMP Implementation  

The BMGR’s natural resource management has been mostly limited to actions taken for the benefit of 

protected or special status species (e.g., Sonoran pronghorn, acuña cactus, FTHL, and Sonoran Desert 

tortoise). This revised INRMP continues to rely heavily on the most current biological data sets, general 

and species-specific wildlife surveys, research projects, and regional data sets. 

Over the next 5-year period, factors upon which this INRMP is based may change, including military 

mission requirements, federal lists of threatened and endangered species, CBP’s destructive behavior to 

natural and cultural resources, information available for listed species and their ecosystems, as well as the 

understanding of anthropogenic impacts on resources. The implementation of this INRMP will follow an 

adaptive management approach that acknowledges uncertainty and monitors the various INRMP 

components and lessons learned with the end goal of improving the BMGR’s future management actions 

and ecosystem health. 

9.3 Annual INRMP Review and Update Requirements 

This INRMP update identifies proposed amendments to the 2018 INRMP and changes to natural resources 

management practices that would be implemented during the subsequent 5-year period. This INRMP 

revision is available to the public, state and local governments, and Native American Tribes on the Luke 

AFB and MCAS Yuma websites.  

This is the third update of the original 2007 BMGR INRMP prepared in support of an ongoing process to 

review and update the INRMP every 5 years. This 2023 update of the INRMP was prepared IAW the 

MLWA of 1999, which provides that periodic reviews of the BMGR INRMP be conducted jointly by the 

Secretaries of the Navy, Air Force, and Interior, and that affected states and Native American Tribes, as 
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well as the public, are provided a meaningful opportunity to comment upon any substantial changes to the 

INRMP (P.L. 106-65 § 3031(b)(3)(E)(ix)). As part of the update process, a Public Report was distributed 

to describe the changes in military use, environmental conditions, and public access opportunities that have 

occurred since the 2018 INRMP update. The report also provides an account of the resource management 

and public involvement activities that have transpired during the same period. This updated INRMP 

includes information based on the comments received on the Public Report and responses to those 

comments. The next review and update of the BMGR INRMP is currently scheduled for 2028. A Public 

Report chronicling changes at BMGR during each 5-year review cycle will be issued concurrent with 

subsequent revisions. 

If warranted, proposed management decisions regarding INRMP amendments and changes to management 

practices will be reviewed under the auspices of NEPA before being implemented. For this current INRMP 

update, no changes have been identified that warrant the preparation of a NEPA document.  

  



INTEGRATED NATURAL RESOURCES MANAGEMENT PLAN 

 

Barry M. Goldwater Range  Page 195 of 246 

Integrated Natural Resources Management Plan 

2023–2027 

10.0 ANNUAL WORK PLANS 

The INRMP Annual Work Plans are included in this section. These projects are listed by fiscal year, 

including the current year and four succeeding years. For each project and activity, a specific timeframe for 

implementation is provided (as applicable), as well as the appropriate funding source and priority for 

implementation. The work plans provide all the necessary information for building a budget within the 

USAF framework. Priorities are defined as follows:  

 High: The INRMP signatories assert that if the project is not funded, the INRMP is not being 

implemented and the USAF is non-compliant with the Sikes Act; or that it is specifically tied to an 

INRMP goal and objective and is part of a “Benefit of the Species” determination necessary for 

ESA Sec 4(a)(3)(B)(i) critical habitat exemption. 

 Medium: Project supports a specific INRMP goal and objective and is deemed by INRMP 

signatories to be important for preventing non-compliance with a specific requirement within a 

natural resources law or by EO 13112, Exotic and Invasive Species. However, if the INRMP is not 

accomplished within the programmed year due to other priorities, signatories would not contend 

the lack of INRMP implementation.  

 Low: Project supports a specific INRMP goal and objective, enhances conservation resources or 

the integrity of the installation mission, and/or supports long-term compliance with specific 

requirements within natural resources law; but is not directly tied to specific compliance within the 

proposed year of execution. 

The tables below provide the USAF and USMC action plans or work plans. Before proposed action steps, 

priorities, funding requirements, or other factors for the next 5 years are finalized, range managers will 

consider the public input, consultations with Native Americans, and any additional partner agency 

feedback. These lists will be reviewed annually to evaluate progress completed and to adapt the lists, when 

appropriate, to address emerging issues, changing priorities, availability of funds, or other issues.
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Table 10-1. Barry M. Goldwater Range East 5-Year Work Plan: FY 2024–2028 

Resource 

Category Goal Objective FY OPR 

Funding 

Source 

Priority 

Level 

PB28 

Code* Standard Title* 

Project 

Number Description 

Resource 

Management 

1 1.1 24-28 56 

RMO 

AFCEC High INRP Mgt, Habitat 1.1.1 Monitor long-term vegetation monitoring plots 

on 5-year intervals at BMGR East and continue 

regional collaboration to analyze and 

contextualize data. 

Resource 

Management 

1 1.1 24-28 56 

RMO 

AFCEC High INRP Mgt, Habitat 1.1.2 Expand the existing long-term vegetation 

monitoring program at BMGR East to leverage 

weather station data and detailed vegetation 

mapping to broaden the number of vegetation 

types monitored and investigate the effects of 

broader changes in climate on local 

microclimates and vegetation communities. 

Resource 

Management 

1 1.1 25 56 

RMO 

AFCEC High INRP Mgt, Habitat 1.1.3 Survey the Sentinel Plain and Ajo Air Station 

areas to map vegetation and sensitive plant 

populations consistent with the protocol used for 

the range-wide vegetation mapping effort. 

Resource 

Management 

1 1.2 24-28 56 

RMO 

AFCEC Medium INRP Mgt, Invasive 

Species 

1.2.1 Monitor invasive plant species through annual 

(at minimum) patrols of range roads, known 

infestation sites, and potential infestation areas, 

identifying and reporting areas of concern for 

treatment using the cloud app at BMGR East. 

Resource 

Management 

1 1.2 25 56 

RMO  

AFCEC High T&E Mgt, Species 1.2.2 Using existing data on known infestations and 

high-risk invasion routes or training sites, 

develop an invasive plant species inventory and 

management plan for BMGR East to prioritize 

and plan for annual survey and control efforts to 

effectively implement invasive species control 

and prevention. 
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Table 10-1. Barry M. Goldwater Range East 5-Year Work Plan: FY 2024–2028 

Resource 

Category Goal Objective FY OPR 

Funding 

Source 

Priority 

Level 

PB28 

Code* Standard Title* 

Project 

Number Description 

Resource 

Management 

1 1.2 24-28 56 

RMO 

AFCEC Medium INRP Mgt, Invasive 

Species 

1.2.3 Ensure a quick response capability on invasive 

species on BMGR East, through in-house or 

contract means for removal and/or treatment of 

new invasive plant species infestations within 2 

months of detection to prevent incipient 

infestations from spreading. 

Resource 

Management 

1 1.2 24-28 56 

RMO 

AFCEC High T&E Mgt, 

Species 

1.2.4 Perform at least annual chemical or mechanical 

control or prevention of desert gourd, 

buffelgrass, tamarisk, Sahara mustard, stinknet 

and other nonnative invasive plant infestations 

to prevent degradation of habitat for Sonoran 

pronghorn, acuña cactus, flat-tailed horned 

lizard, Sonoran Desert tortoise, and other native 

species at BMGR East and West. 

Resource 

Management 

1 1.2 24-28 56 

RMO 

AFCEC Medium INRP Mgt, Invasive 

Species 

1.2.5 Work with Pest Management to evaluate pest 

control activities for compliance with the 

pollinator-friendly practices described in the 

USAF Pollinator Conservation Reference Guide 

(USFWS 2017). 

Resource 

Management 

1 1.3 24-28 56 

RMO 

AFCEC High T&E Mgt, Species 1.3.1 Annually support bald eagle nest watch, golden 

eagle surveys, and assess potential for powerline 

electrocution of raptors at BMGR East. 

Resource 

Management 

1 1.3 25 56 

RMO 

AFCEC High T&E Mgt, Species 1.3.2 Survey for golden eagle nests on BMGR East 

using aircraft systems to inform management 

actions and eagle avoidance measures. 
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Table 10-1. Barry M. Goldwater Range East 5-Year Work Plan: FY 2024–2028 

Resource 

Category Goal Objective FY OPR 

Funding 

Source 

Priority 

Level 

PB28 

Code* Standard Title* 

Project 

Number Description 

Resource 

Management 

1 1.3 27 56 

RMO 

AFCEC High T&E Mgt, Species 1.3.3 Continue the commitment to affirmative 

conservation efforts and survey for cactus 

ferruginous pygmy-owl populations at BMGR 

East every 3 years and implement appropriate 

conservation actions if owls are detected to 

support species recovery and prevent 

designation of critical habitat on BMGR East. 

Resource 

Management 

1 1.3 24-28 56 

RMO 

AFCEC High T&E Mgt, Species 1.3.4 Continue to implement annual Sonoran 

pronghorn recovery actions at BMGR East as 

stipulated in the BOs pertaining to BMGR, 2016 

recovery plans, 56 RMO Operating Instruction, 

Sonoran Pronghorn SAP (if finalized), and/or as 

determined by the interagency Sonoran 

Pronghorn Recovery Team. 

Resource 

Management 

1 1.3 24-28 56 

RMO 

AFCEC High T&E Mgt, Species 1.3.5 Implement annual evaluation of temporal and 

spatial distribution of the lesser long-nosed bat 

to support the post-delisting monitoring plan at 

BMGR East. 

Resource 

Management 

1 1.3 24-28 56 

RMO 

AFCEC High T&E Mgt, Species 1.3.6 Continue annual monitoring of acuña cactus 

populations at BMGR East to determine plant 

distribution, habitat condition, and demography 

trends per established protocols and implement 

relevant actions in the 2022 recovery plan. 

Resource 

Management 

1 1.4 24 & 

27 

56 

RMO 

AFCEC High INRP Mgt, Species 1.4.1 Survey new and/or existing sites of Sonoran 

Desert tortoise occupation at BMGR East and 

identify suitable habitat every 3 years to 

continue the 56 RMO’s long history of tortoise 
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Table 10-1. Barry M. Goldwater Range East 5-Year Work Plan: FY 2024–2028 

Resource 

Category Goal Objective FY OPR 

Funding 

Source 

Priority 

Level 

PB28 

Code* Standard Title* 

Project 

Number Description 

conservation and management, support listing 

decisions, and prevent designation of critical 

habitat. 

Resource 

Management 

1 1.4 24-28 56 

RMO 

AFCEC High INRP Mgt, Species 1.4.2 Conduct bird surveys for MBTA designated 

species every three consecutive years at BMGR 

East as directed by the Arizona Bird 

Conservation Initiative. Ensure that data are 

collected in a cost-effective manner but 

consistent with regional efforts to facilitate 

regional collaboration. 

Resource 

Management 

1 1.4 24-28 56 

RMO 

AFCEC High INRP Mgt, Species 1.4.3 Support and participate in annual AGFD 

surveys for game species at BMGR East.  

Resource 

Management 

1 1.4 24-28 56 

RMO 

AFCEC High INRP Mgt, Habitat 1.4.4 Collaborate with AGFD on an annual basis to 

identify and maintain corridors for wildlife 

habitat connectivity at BMGR East. 

Resource 

Management 

1 1.4 24-28 56 

RMO 

AFCEC High INRP Mgt, Species 1.4.5 Conduct annual bat surveys at BMGR East 

using various survey techniques such as 

acoustical, mist netting, roost assessment, etc. 

IAW the North American Bat Monitoring 

Program (NABat) protocols. 

Resource 

Management 

1 1.4 24-28 56 

RMO 

AFCEC High INRP Mgt, Species 1.4.6 Monitor and protect identified bat roosts near 

public access areas during the maternity season 

and through hibernation at BMGR East by 

establishing signs near roosts that restrict access 

to the immediate area. 
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Table 10-1. Barry M. Goldwater Range East 5-Year Work Plan: FY 2024–2028 

Resource 

Category Goal Objective FY OPR 

Funding 

Source 

Priority 

Level 

PB28 

Code* Standard Title* 

Project 

Number Description 

Resource 

Management 

1 1.4 25 56 

RMO 

AFCEC High INRP Mgt, Species 1.4.7 Monitor kit fox populations at BMGR East 

through scent station methods. 

Resource 

Management 

1 1.4 24-28 56 

RMO 

AFCEC High INRP Mgt, Species 1.4.8 Continue ongoing program of population 

monitoring at wildlife watering sites at BMGR 

East. 

Resource 

Management 

1 1.4 25-27 56 

RMO 

AFCEC High INRP Mgt, Species 1.4.10 Conduct surveys for the Mohawk Dunes fringe-

toed lizard at BMGR East to assess the species’ 

population status, distribution, and threats on the 

Range. 

Resource 

Management 

1 1.4 25-26 56 

RMO 

AFCEC High INRP Mgt, Species 1.4.11 On a 5-year rotation establish and implement a 

baseline inventory method to capture small 

mammal, breeding bird, reptile, amphibian, and 

other species determined to need sampling 

diversity and population status at BMGR East. 

Resource 

Management 

1 1.4 25-28 56 

RMO 

AFCEC High INRP Mgt, Species 1.4.12 Using survey results, develop potential 

distribution maps of documented wildlife at 

BMGR East. Use maps and survey results to 

provide further monitoring and management 

recommendations. 

Resource 

Management 

1 1.4 24-28 56 

RMO 

AFCEC High INRP Mgt, Species 1.4.13 Develop a protocol for bird surveying at BMGR 

East that is based on and consistent with 

protocols of other agencies in the region. 

Resource 

Management 

1 1.4 24-28 56 

RMO 

AFCEC High INRP Mgt, Species 1.4.14 Evaluate the impact of non-game species 

collection on wildlife and habitat, developing 
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Table 10-1. Barry M. Goldwater Range East 5-Year Work Plan: FY 2024–2028 

Resource 

Category Goal Objective FY OPR 

Funding 

Source 

Priority 

Level 

PB28 

Code* Standard Title* 

Project 

Number Description 

guidelines to limit or restrict collection at 

BMGR East based on results. 

Resource 

Management 

1 1.4 25 56 

RMO 

AFCEC High INRP Mgt, Species 1.4.15 Identify areas where native milkweeds can be 

planted at BMGR East to increase monarch 

habitat while managing for potential BASH and 

other mission-related issues. 

Resource 

Management 

1 1.4 24-28 56 

RMO 

AFCEC High INRP Mgt, Species 1.4.16 To inform potential monarch listing process and 

prevent designation of Critical Habitat on 

BMGR, monitor native milkweed populations 

on BMGR East. Record any evidence of 

monarch butterfly breeding IAW Presidential 

memorandum “Creating a Federal Strategy to 

Promote the Health of Honey Bees and Other 

Pollinators.” 

Resource 

Management 

1 1.4 24-28 56 

RMO 

AFCEC High INRP Mgt, Species 1.4.17 Annually evaluate implementation of monarch 

BMPs (Section 7.4.7) at BMGR East. Address 

areas of possible improvement. 

Resource 

Management 

1 1.4  24-28 56 

RMO 

AFCEC High INRP Mgt, Species 1.4.18 Evaluate whether a survey is warranted for ESA 

candidate pollinators likely to occur at BMGR 

East (e.g., western bumble bee, Ferris’ copper, 

and monarch butterflies). 

Resource 

Management 

1 1.4 24-28 56 

RMO 

AFCEC High INRP Mgt, Species 1.4.20 Ensure data collected during surveys are 

submitted for entry into federal and state 

supported databases, such as the AKN and 

NABat. 
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Table 10-1. Barry M. Goldwater Range East 5-Year Work Plan: FY 2024–2028 

Resource 

Category Goal Objective FY OPR 

Funding 

Source 

Priority 

Level 

PB28 

Code* Standard Title* 

Project 

Number Description 

Resource 

Management 

1 1.5 24-28 56 

RMO 

AFCEC High INRP Interagency/Intraag

ency, Government, 

Sikes Act, CLEO 

1.5.1 Monitor illegal immigration, trafficking, and 

border-related law enforcement habitat damage 

and direct impacts to wildlife and coordinate 

with associated agencies and organizations to 

anticipate and document impacts to BMGR East 

resources to aid in decision-making and project 

development. 

Perimeter 

Land Use 

1 1.5 24-28 56 

RMO 

AFCEC High INRP Interagency/Intra-

agency, 

Government, Sikes 

Act 

1.5.2 Collaborate with local CBP offices to 

implement maintenance and restore damaged 

vegetation and soils associated with border-

related law enforcement at BMGR East using 

best management practices as outlined in CBP’s 

2012 Environmental Assessment (Department 

of Homeland Security, U.S. Customs and 

Border Protection, and U.S. Border Patrol 

2012). 

Perimeter 

Land Use 

1 1.5 24-28 56 

RMO 

AFCEC High T&E Mgt, Species 1.5.3 Opportunistically assess and annually document 

the trespass livestock population at BMGR East 

and use results to develop a plan to remove 

trespass livestock and prevent further 

incursions, as needed. 

Resource 

Management 

1 1.5 24-28 56 

RMO 

AFCEC High T&E Mgt, Species 1.5.4 Annually fund a contract to monitor and control 

trespass of animals and livestock and assess and 

mitigate impacts to natural resources from 

trespass activities per the plan developed in 

Project 1.5.3. 
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Table 10-1. Barry M. Goldwater Range East 5-Year Work Plan: FY 2024–2028 

Resource 

Category Goal Objective FY OPR 

Funding 

Source 

Priority 

Level 

PB28 

Code* Standard Title* 

Project 

Number Description 

Resource 

Management 

1 1.5 24-28 56 

RMO 

AFCEC High INRP Interagency/Intra-

agency, 

Government, Sikes 

Act, CLEO 

1.5.5 Use assessments of habitat damage, documented 

events, and the CBP 2012 EA to develop a plan 

for limiting trespass and/or resource damage by 

2025 and collaborate with adjacent landowners 

and CBP to implement the plan with annual 

prevention and restoration projects. 

Perimeter 

Land Use 

1 1.6 24-28 56 

RMO 

AFCEC Low INRP Equipment 

Purchase / 

Maintain, CN 

1.6.1 Operate and support the 12 existing remote-

access weather stations, plus the additional 15 

rain gauges at sites across BMGR East. 

Resource 

Management 

1 1.6 24-28 56 

RMO 

AFCEC Low INRP Mgt, Habitat 1.6.3 Annually monitor groundwater levels at BMGR 

East wells and document results. 

Resource 

Management 

1 1.6 24-28 56 

RMO 

AFCEC Low INRP Mgt, Habitat 1.6.4 Perform a holistic review of surface and 

groundwater quality monitoring results based on 

current and previous studies at BMGR East. 

Collect and review information from relevant 

literature to develop recommendations for 

further management. 

Resource 

Management 

1 1.6 24-28 56 

RMO 

AFCEC High INRP Mgt, Habitat 1.6.5 Support AGFD in constructing climate smart, 

balanced drainage systems, reservoirs, and water 

guzzlers to mitigate possible drought and flash 

flood impacts at BMGR East. Possibly use solar 

energy for pumping out stored rain/storm water 

if needed. 

Resource 

Management 

2 2.1 24-28 56 

RMO 

AFCEC High INRP Mgt, Habitat 2.1.1 Annually assess fire risk through the application 

of the wildland fire management plans at 

BMGR East and implement restrictions as 
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Table 10-1. Barry M. Goldwater Range East 5-Year Work Plan: FY 2024–2028 

Resource 

Category Goal Objective FY OPR 

Funding 

Source 

Priority 

Level 

PB28 

Code* Standard Title* 

Project 

Number Description 

needed. Maintain firefighting agreement with 

the BLM. 

Resource 

Management 

2 2.1 24-28 56 

RMO 

AFCEC TBD TBD TBD 2.1.2 Support research proposals developed by 

universities, agencies, and other parties to 

address issues of management concern at 

BMGR East. Cooperate with researchers 

formally and informally, providing management 

information, site access where possible. 

Resource 

Management 

2 2.1 24-28 56 

RMO 

AFCEC TBD TBD TBD 2.1.3 Cooperate with ADOT, BLM, CBP, utility 

companies, and other parties regarding proposed 

actions within existing utility/transportation 

corridors on BMGR East. 

Manage Real 

Property 

2 2.1 24-28 56 

RMO 

AFCEC Low INRP Interagency/Intra-

agency, 

Government, Sikes 

Act 

2.1.4 Coordinate with CE Real Property for 

maintenance of utilities by responsible agencies 

in the State Route 85 easement at BMGR East 

such as maintenance of powerlines, fiber optic, 

and CBP checkpoint(s). 

Manage Real 

Property 

2 2.1 24-28 56 

RMO 

AFCEC Low INRP Interagency/Intra-

agency, 

Government, Sikes 

Act 

2.1.5 Foster collaboration with regional partners by 

participating in BEC/IEC meetings, local and 

regional planning and monitoring of land use, 

and developing or reviewing environmental 

assessments or impact statements, resource 

management plans, and serve as DoD 

clearinghouse for energy development proposals 

in Arizona. 
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Table 10-1. Barry M. Goldwater Range East 5-Year Work Plan: FY 2024–2028 

Resource 

Category Goal Objective FY OPR 

Funding 

Source 

Priority 

Level 

PB28 

Code* Standard Title* 

Project 

Number Description 

Perimeter 

Land Use 

2 2.1 24-28 56 

RMO 

AFCEC Low INRP Interagency/Intra-

agency, 

Government, Sikes 

Act 

2.1.6 Foster collaboration with regional partners by 

participating in and attending the International 

Sonoran Desert Alliance’s biennial symposium 

to ensure adequate cooperation and coordination 

with local stakeholders in conservation efforts 

for the Sonoran Desert ecosystem. 

Public Use 2 2.1 24-28 56 

RMO 

AFCEC High INRP Interagency/Intra-

agency, 

Government, Sikes 

Act, CLEO 

2.1.7 Recruit, train, and retain sufficient NRM and 

CLEO staff (two on BMGR East) to efficiently 

and effectively manage natural resources at 

BMGR East. 

Public Use 2 2.2 24-28 56 

RMO 

In-house Low N/A N/A 2.2.1 Conduct annual erosion inspections of priority 

heavy road use areas and drag road monitoring 

at 10 sites on BMGR East. 

Resource 

Management 

2 2.2 24-28 56 

RMO 

In-house Low N/A N/A 2.2.2 Conduct erosion inspections of secondary and 

tertiary roads at BMGR East on a 3-year 

rotation. 

Resource 

Management 

2 2.2 24-28 56 

RMO 

AFCEC Low N/A N/A 2.2.3 Coordinate with contractors, researchers, 

engineers and/or other partners to evaluate road 

maintenance practices at BMGR East that are 

erosive and non-sustainable, explore 

engineering and other strategies to mitigate 

these issues, and develop proposals for 

implementation. 

Motorized 

Access 

2 2.2 As 

Neede

d 

56 

RMO 

AFCEC Low INRP Mgt, Habitat 2.2.4 When conducting management or other project 

activities at BMGR East, control fugitive dust to 

prevent erosion, protect natural resources, 



INTEGRATED NATURAL RESOURCES MANAGEMENT PLAN 

 

Barry M. Goldwater Range     Page 206 of 246 

Integrated Natural Resources Management Plan  

2023–2027 

Table 10-1. Barry M. Goldwater Range East 5-Year Work Plan: FY 2024–2028 

Resource 

Category Goal Objective FY OPR 

Funding 

Source 

Priority 

Level 

PB28 

Code* Standard Title* 

Project 

Number Description 

enhance visitor experiences, and protect 

activities associated with the military mission. 

Resource 

Management 

2 2.2 24-28 56 

RMO 

AFCEC Low INRP Mgt, Habitat; 

Interagency/Intra-

agency, 

Government, Sikes 

Act 

2.2.5 Implement the BMP manual in development to 

repair eroded sites on BMGR East. 

Motorized 

Access 

3 3.1 24-28 56 

RMO 

In-house High N/A N/A 3.1.1 Limit access through closure of selected roads 

and recreational areas to the public and other 

users to protect natural and cultural resources, 

for law enforcement and safety concerns, and to 

support and protect military activities at BMGR 

East. 

Motorized 

Access 

3 3.1 24-28 56 

RMO 

In-house High N/A N/A 3.1.2 Conduct an annual assessment and 

implementation of needed updates to public 

visitation maps for BMGR East based on site 

monitoring, including information about road 

restrictions, clarification of rules, and resource 

protection. 

Public Use 3 3.1 24-28 56 

RMO 

In-house High N/A N/A 3.1.3 Create and support public awareness projects at 

BMGR East to educate base personnel and the 

public about BMGR’s cultural and natural 

resources and related conservation and 

preservation activities. 

Public Use 3 3.1 24-28 56 

RMO 

In-house High N/A N/A 3.1.4 Evaluate and summarize local short-term and 

long-term climate/vegetation/wildlife survey 

data and report to public on trends and extremes, 
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Table 10-1. Barry M. Goldwater Range East 5-Year Work Plan: FY 2024–2028 

Resource 

Category Goal Objective FY OPR 

Funding 

Source 

Priority 

Level 

PB28 

Code* Standard Title* 

Project 

Number Description 

through events and meetings, giving 

opportunities for people to engage with nature 

and understand impacts of climate change at 

BMGR East. 

Public Use 3 3.1 24-28 56 

RMO 

In-house High N/A N/A 3.1.5 Continue using outdoor recreation access 

management systems for BMGR East public use 

area access, compiling recreation-use statistics, 

analyzing use patterns, and identifying and 

monitoring heavily used areas. Use vehicle 

traffic counters to quantify intensity of use at 

general and specific areas for management 

recommendations. 

Public Use 3 3.1 24-28 56 

RMO 

In-house High N/A N/A 3.1.6 Compile recreation-use statistics and related 

information about public area access at BMGR 

East, analyze use patterns, and identify and 

monitor heavily used areas. 

Public Use 3 3.1 24-28 56 

RMO 

In-house High N/A N/A 3.1.7 Maintain and update BMGR East recreational-

use database based on permits to inform and 

support resource management decision-making. 

Public Use 3 3.1 24-28 56 

RMO 

In-house High N/A N/A 3.1.8 Install and maintain signage, gates, and fencing 

at range entry points at BMGR East, along 

perimeters when needed, and at all road 

intersections. 

Public Use 3 3.2 TBD 56 

RMO 

In-house High N/A N/A 3.2.1 Using results of BMGR road corridor surveys, 

assess impacts and benefits of current camping 

allowances in contrast to establishment of 
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Table 10-1. Barry M. Goldwater Range East 5-Year Work Plan: FY 2024–2028 

Resource 

Category Goal Objective FY OPR 

Funding 

Source 

Priority 

Level 

PB28 

Code* Standard Title* 

Project 

Number Description 

designated camping areas to inform decision-

making. 

Public Use 3 3.2 24-28 56 

RMO 

In-house High N/A N/A 3.2.2 Opportunistically conduct surveys/assessments 

of native wood supplies and collection patterns 

at BMGR East. Restrict collection as conditions 

dictate. 
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Table 10-2. Barry M. Goldwater Range West 5-Year Work Plan: FY 2024–2028 

Action Step Fiscal 

Year 

Funding Frequency Partners Comments FY 2024 FY 2025 FY 2026 FY 2027 FY 2028 

Resource Management 

FTHL Occupancy 

Monitoring 

Annual Varies Annual In-house, 

Interagency 

In accordance with 2003 FTHL 

Rangewide Management 

Strategy (RMS), provide 

funding and logistical support to 

conduct annual occupancy 

surveys within the Yuma Desert 

Management Area.  

$109,376  $109,376  $110,829  114,006 $114,546  

Establish and 

monitor vegetation 

plots in several 

plant communities. 

TBD Varies Annual In-house  Each plot will be assessed at 5-

year intervals. 

          

Monitor and control 

invasive plant 

species. 

Annual Varies Annual In-house, 

Interagency 

Annual monitoring and control 

of invasive plant species is 

ongoing. A collaborative effort 

is being developed through the 

Southwest Arizona Invasive 

Species Working Group to 

facilitate a regional approach 

with neighboring land 

managers. 

$113,449  $116,851  $120,355  $124,365  $127,683  

Conduct reptile, 

small mammal, and 

amphibian surveys / 

monitoring. 

TBD Varies Every 5 

Years  

In-house, 

Interagency 

A baseline inventory for reptile, 

small mammal, and amphibian 

species was completed in 2019. 

Follow-on surveys are planned 

and will be conducted once 

    $183,959      
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Table 10-2. Barry M. Goldwater Range West 5-Year Work Plan: FY 2024–2028 

Action Step Fiscal 

Year 

Funding Frequency Partners Comments FY 2024 FY 2025 FY 2026 FY 2027 FY 2028 

baseline inventories for other 

species have been completed. 

Conduct general 

bird surveys / 

monitoring. 

2028 Varies Every 5 

Years  

In-house, 

Interagency 

A 3-year baseline inventory for 

avian species is currently 

underway and anticipated to be 

complete in FY23. Follow-on 

surveys are planned and will be 

conducted once baseline 

inventories for other species 

have been completed. 

        $191,391  

Support AZGFD 

game species 

surveys. 

TBD Varies Varies by 

species 

In-house, 

Interagency 

Provide personnel and logistical 

support to AZGFD to conduct 

surveys for game species at 

BMGR West. 

          

Conduct general bat 

surveys / 

monitoring. 

TBD Varies Every 5 

Years  

In-house, 

Interagency 

Establish a baseline inventory 

and develop a repeatable 

monitoring methodology that 

will capture the diversity and 

distribution of bat species 

within BMGR West. Develop 

measures to protect important 

bat roosts as they are identified. 

$173,349          

Maintain important 

wildlife 

connectivity 

corridors at BMGR 

West. 

Annual Varies Annual In-house, 

Interagency 

Collaborate with AZGFD and 

partner agencies to identify and 

maintain important wildlife 

connectivity corridors at BMGR 

West. 
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Table 10-2. Barry M. Goldwater Range West 5-Year Work Plan: FY 2024–2028 

Action Step Fiscal 

Year 

Funding Frequency Partners Comments FY 2024 FY 2025 FY 2026 FY 2027 FY 2028 

Weather Station 

Monitoring 

Annual Varies Annual In-house, 

Interagency 

Upgrade existing weather 

stations to satellite capability. 

Upload and store weather data 

on the Western Regional 

Climate Center website as part 

of a regional based weather 

monitoring approach with 

neighboring land management 

agencies.  

$60,000  $61,200  $61,200  $62,424  $63,672  

Implement medium 

and low priority 

actions as resources 

allow. 

Annual Varies Varies In-house, 

TBD 

Implement lower-priority 

actions based upon adaptive 

management prescriptions or as 

surplus resources are identified.  

          

Support special 

studies to address 

specific management 

issues such as 

invasive species, 

species of concern, 

climate change, etc. 

TBD Varies Varies In-house, 

Interagency 

Support research proposals 

developed by universities, 

AZGFD, USGS, or other 

natural resource management 

agencies that address emerging 

issues as they are identified.  

          

Identify and 

evaluate other 

possible Special 

Natural Interest 

Areas. 

Varies Varies As Needed In-house No Special Natural Interest 

Areas have been identified since 

the 2007 INRMP. 
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Table 10-2. Barry M. Goldwater Range West 5-Year Work Plan: FY 2024–2028 

Action Step Fiscal 

Year 

Funding Frequency Partners Comments FY 2024 FY 2025 FY 2026 FY 2027 FY 2028 

Sonoran Pronghorn 

Recovery Actions 

Annual Varies Annual In-house, 

Interagency 

Support Sonoran pronghorn 

recovery actions as required by 

biological opinions, or as 

identified by the 2016 recovery 

plan, SAPs and the Interagency 

Recovery Team.  

$138,000  $144,900  $152,145  $159,752  $167,739  

Erosion Mitigation Varies Varies TBD In-house, 

Interagency 

Evaluate emerging engineering 

strategies and designs for 

possible implementation where 

applicable. Prioritize focus 

toward maintaining streamflow, 

mitigating route proliferations, 

and restoring roads to their 

historical footprint.  

          

Partner with CBP to 

identify and 

implement habitat 

restoration. 

Varies Varies Annual In-house, 

Interagency 

Collaborate with local CBP 

offices to implement 

maintenance and repair best-

management practices as 

outlined in CBP’s 2012 

Environmental Assessment 

(Department of Homeland 

Security, U.S. Customs and 

Border Protection, and U.S. 

Border Patrol 2012).  
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Table 10-2. Barry M. Goldwater Range West 5-Year Work Plan: FY 2024–2028 

Action Step Fiscal 

Year 

Funding Frequency Partners Comments FY 2024 FY 2025 FY 2026 FY 2027 FY 2028 

Complete and 

subsequently 

implement the 

BMGR West 

integrated wildland 

fire management 

plan. 

One-

time 

Varies One-time In-house, 

Interagency 

The BMGR West Integrated 

Wildland Fire Management 

Plan was completed in 

November 2018. An MOA 

between MCAS Yuma and the 

BLM for Fire Suppression 

Assistance on the BMGR West 

was signed in May 2019 and 

updated in July 2022. 

          

Range-wide soil 

map 

One-

time 

Varies One-time In-house, 

Interagency 

The NRCS - Tucson Soil 

Survey Office is in the process 

of completing the initial soil 

survey in southern Arizona. 

MCAS Yuma is providing 

logistical support for this effort, 

which aims to create a soils and 

ecological site inventory on 

federal lands that are within 

Major Land Resource Area 

(MLRA) 40 of the Sonoran 

Desert Basin and Range 

Physiographic Province. A 

detailed soil map pertaining to 

the BMGR West will be created 

once this effort is complete.  

          

BMGR West Ortho 

imagery  

TBD Varies As needed In-house, 

Interagency 

Collect high-quality imagery via 

piloted and/or autonomous 

aircraft; and/or via satellites. 

        $175,341  
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Table 10-2. Barry M. Goldwater Range West 5-Year Work Plan: FY 2024–2028 

Action Step Fiscal 

Year 

Funding Frequency Partners Comments FY 2024 FY 2025 FY 2026 FY 2027 FY 2028 

Characterize 

anthropogenic 

impacts within the 

BMGR West. 

On-

going 

Varies On-going In-house, 

Interagency 

Use the best imagery, soil, 

precipitation, and vegetation 

data available to map recent 

disturbances in an effort to 

identify and prioritize habitat 

restoration projects. 

          

Develop adaptive 

management 

strategies for 

maintaining 

acceptable limits of 

change. 

TBD Varies As needed In-house, 

Interagency 

Consider existing baseline 

survey data and regional 

concerns in an attempt to 

quantify acceptable limits of 

change. Develop adaptive 

management approaches to 

manage these limits as they are 

identified.  

          

Control excessive 

fugitive dust at 

permitted 

construction sites 

and recreation 

activity areas. 

As 

required 

Varies As 

required 

In-house Control fugitive dust as required 

through NEPA. 

          

Support AZGFD 

maintenance, repair, 

and expansion of 

existing wildlife 

water 

developments. 

As 

needed 

Varies As needed Interagency Continue to work with AZGFD 

to monitor and maintain the 

existing network of wildlife 

waters at BMGR West. 
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Table 10-2. Barry M. Goldwater Range West 5-Year Work Plan: FY 2024–2028 

Action Step Fiscal 

Year 

Funding Frequency Partners Comments FY 2024 FY 2025 FY 2026 FY 2027 FY 2028 

Habitat Restoration As 

needed 

Varies As needed In-house, 

Interagency 

Continue to conduct active and 

passive restoration of degraded 

areas. 

          

Support the AZGFD 

installation of up to 

six high priority 

wildlife watering 

sites at BMGR 

West. 

As 

needed 

varies As needed In-house, 

Interagency 

One new wildlife water 

development was completed 

since the last INRMP update. 

Two additional sites have been 

identified but have yet to be 

implemented.  

          

Maintain an 

adequately trained 

staff to accomplish 

conservation goals 

and objectives.  

Annual Annual Annual In-house Ensure that sufficient numbers 

of professionally and adequately 

trained natural resource 

management personnel and 

conservation law enforcement 

personnel are available and 

assigned to manage natural 

resources at BMGR West.  

          

Motorized Access 

Develop a plan for 

determining the 

limits of acceptable 

change for 

recreational, 

natural, and cultural 

resources. 

TBD Varies As needed In-house, 

Interagency 

Use baseline survey data to 

determine the degree of change 

and develop a plan appropriate 

to the findings. 
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Table 10-2. Barry M. Goldwater Range West 5-Year Work Plan: FY 2024–2028 

Action Step Fiscal 

Year 

Funding Frequency Partners Comments FY 2024 FY 2025 FY 2026 FY 2027 FY 2028 

Close selected roads 

to public access 

where an agency 

mission or resource 

protection issue 

conflicts with public 

use. 

TBD Varies As needed In-house, 

Interagency 

Determine as needed and as 

funding is available. 

          

Evaluate site-

specific proposals to 

assess the need for 

and potential 

impacts of approving 

additional roads for 

agency purposes. 

As 

needed 

TBD As needed In-house, 

Interagency 

Determine as needed.            

Install/repair signs, 

gates, and fences to 

support road 

infrastructure and 

public access. 

As 

needed 

TBD As needed In-house Install signs as needed to 

identify restricted areas, range 

boundaries, range entry points, 

along the Range perimeter, road 

intersections, and ground 

support areas.  

          

Public Use 

Maintain a 

recreational website 

to issue access 

permits and 

maintain a database 

to determine public 

use, roads, and 

Annual Varies Annual In-house, 

contractor 

Records are maintained via an 

internal database associated 

with the permit website. 

$14,000 $14,000 $14,000 $14,000 $14,000  
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Table 10-2. Barry M. Goldwater Range West 5-Year Work Plan: FY 2024–2028 

Action Step Fiscal 

Year 

Funding Frequency Partners Comments FY 2024 FY 2025 FY 2026 FY 2027 FY 2028 

compliance in 

support of natural 

resource 

management 

actions. 

Assess benefits and 

effects of 

establishing 

designated camping 

areas for adaptive 

management of 

public use areas. 

As 

needed 

Varies As needed In-house Continue to collect information 

from visitor passes and CLEO 

records / observations / 

corrective actions to determine 

the possible impacts created 

from public use.  

          

Revise and maintain 

a visitor map. 

As 

needed 

Varies As needed In-house Ensure visitor use map is 

updated as needed and publicly 

available via hard copy and 

digital formats. 

          

Retain a minimum 

of four full-time 

CLEO positions 

Annual TBD Annual In-house MCAS Yuma currently employs 

four full-time CLEOs and has 

historically been successful in 

backfilling these positions in a 

timely fashion when vacancies 

arise.  

$11,556  $11,902  $12,259  $12,626  $13,004  

Public Outreach Annual Varies Annual In-house Support public awareness 

efforts to educate MCAS Yuma 

employees and the public 

concerning natural and cultural 
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Table 10-2. Barry M. Goldwater Range West 5-Year Work Plan: FY 2024–2028 

Action Step Fiscal 

Year 

Funding Frequency Partners Comments FY 2024 FY 2025 FY 2026 FY 2027 FY 2028 

resources and conservation 

activities. 

Compile recreation-

use statistics, 

analyze patterns, 

and ascertain where 

use is heavy to 

identify areas of 

resource concern. 

Annual TBD Annual In-house This is ongoing and closely 

monitored by MCAS Yuma’s 

Recreational Planner. 

          

Evaluate the effects 

of non-game species 

collection on 

wildlife, habitat, 

and other resources, 

limit or restrict 

collection activities 

within the authority 

of state law. 

Annual In-kind Annual In-house, 

Interagency 

Continue to work with AZGFD 

to monitor non-game species 

collection and address any 

associated impacts. 

          

Manage Realty Property 

Cooperate with 

ADOT, CBP, and 

utility companies 

regarding proposed 

actions within 

existing utility/ 

As 

needed 

Varies As needed Interagency Continue an open dialogue with 

partnering agencies at BEC and 

IEC meetings; ensure the RMD 

works with local stakeholders to 

revise and improve management 

actions and policies where 

applicable.  
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Table 10-2. Barry M. Goldwater Range West 5-Year Work Plan: FY 2024–2028 

Action Step Fiscal 

Year 

Funding Frequency Partners Comments FY 2024 FY 2025 FY 2026 FY 2027 FY 2028 

transportation 

corridors. 

Perimeter Land Use 

Monitor illegal 

immigration, 

trafficking, and 

border-related law 

enforcement to 

anticipate how 

BMGR resources 

may be affected. 

As 

needed 

Varies As needed In-house, 

Interagency 

Continue coordinating with law 

enforcement authorities and 

sharing anecdotal evidence of 

border-related impacts. 

Coordinate with 

neighboring land 

managers, local 

governments, and 

developers. 

As 

needed 

Varies As needed In-house, 

Interagency 

Coordinate with neighboring 

land management agencies, 

species specific working 

groups, local governments, and 

private developers to curtail 

encroachment and other 

incompatible land uses that 

could negatively impact natural 

resources at BMGR West. 

Note: Programming amounts listed in FY 2024 – 2028 columns are estimates and actual funding amounts are dependent on appropriations from the U.S. Congress. 
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11.0 REFERENCES 

11.1 Standard References (Applicable to all USAF installations) 

 AFMAN 32-7003, Environmental Conservation 
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12.0 ACRONYMS 

12.1 Standard Acronyms (Applicable to all USAF installations) 

 eDASH Acronym Library 

 Natural Resources Playbook—Acronym Section 

 U.S. EPA Terms & Acronyms 

12.2 Installation Acronyms 

56 FW   56 Fighter Wing 

56 RMO  56 Range Management Office 

ADC   Air Defense Command 

ADOT   Arizona Department of Transportation 

AFAF   Air Force Auxiliary Field 

AFB   Air Force Base 

AFCEC  Air Force Civil Engineer Center 

AFI   Air Force Instruction 

AGL   Above Ground Level 

AHAS   Avian Hazard Advisory System 

AKN   Avian Knowledge Network 

ALF   Auxiliary Landing Field 

AML   Appropriate Management Level 

AMSL   Above Mean Sea Level 

ANG   Air National Guard 

ARNG   Army National Guard 

ARS   Arizona Revised Statutes 

ASM   Arizona State Museum 

ASSP   Arizona Site Stewards Program 

AUX   Auxiliary Field 

AWCS   Arizona Wildlife Conservation Strategy 

AZDA   Arizona Department of Agriculture 

AZGFD  Arizona Game and Fish Department 

BA   Breeding Area 

BASH   Bird/Wildlife Aircraft Strike Hazard 

BEC   Barry M. Goldwater Range Executive Council 

BGEPA  Bald and Golden Eagle Protection Act 

BLM   Bureau of Land Management 

BMGR   Barry M. Goldwater Range 

BO   Biological Opinion 

BR   Business Rule 

CBP   U.S. Customs & Border Protection 

CCSM Community Climate System Model 

CCVA   Climate Change Vulnerability Assessment 

CEMML  Center for Environmental Management of Military Lands 

CFPO   cactus ferruginous pygmy-owl 

CFR   Code of Federal Regulations 

CLEO   Conservation Law Enforcement Officer 

https://cs2.eis.af.mil/sites/10040/Lists/Acronym/AllItems.aspx
https://cs2.eis.af.mil/sites/10041/CEPlaybooks/NRM2/Pages/PlaybookProcesses.aspx?PrintOrder=127
http://ofmpub.epa.gov/sor_internet/registry/termreg/searchandretrieve/termsandacronyms/search.do
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CLEP-OP  Conservation Law Enforcement Programs Operating Plan 

CSU   Colorado State University 

DHS   Department of Homeland Security 

DoD   (U.S.) Department of Defense 

DoDI   Department of Defense Instruction 

DOI   Department of the Interior 

DZ   Drop Zone 

EA   Environmental Assessment 

EIAP   Environmental Impact Analysis Process 

EIS   Environmental Impact Statement 

EMP   Environmental Management Plan 

EMS   Environmental Management System 

EO   Executive Order 

EOD   Explosive Ordnance Disposal 

ESA   Endangered Species Act of 1973 

ESM   Environmental Sciences Management  

ESRI   Environmental Systems Research Institute 

ETAC   East Tactical Range 

FIFRA   Federal Insecticide, Fungicide, and Rodenticide Act of 1996 

FLPMA   Federal Land Policy and Management Act of 1976 

FTHL   Flat-Tailed Horned Lizard 

FW   Fighter Wing 

FWO   Federal Wildlife Officers 

FY   Fiscal Year 

GDD   Growing Degree Days 

GEOFidelis   Marine Corps Installation Geospatial Information and Services 

GIS   Geographic Information System 

GPS   Global Positioning System 

HMA   Herd Management Area 

IAW   IAW 

ICRMP  Integrated Cultural Resources Management Plan 

IEC   Intergovernmental Executive Committee 

INRMP  Integrated Natural Resources Management Plan 

IPCC   Intergovernmental Panel on Climate Change 

IPCC-CMIPP5 IPCC Coupled Model Intercomparison Project Phase 5 

IPMP   Integrated Pest Management Plan 

IRT   Incident Response Team 

KNOZ   The F-35 Auxiliary Landing Zone is known as KNOZ 

LEIS   Legislative Environmental Impact Statement 

LLNB   Lesser Long Nosed Bat 

MBTA   Migratory Bird Treaty Act of 1918 

MCAS   Marine Corps Air Station 

MCO   Marine Corps Order 

MFTL   Mohawk Dunes Fringe-toed Lizard 

MLWA  Military Lands Withdrawal Act of 1999 

MOA   Memorandum of Agreement 

MOU   Memorandum of Understanding 
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NABat   North American Bat Monitoring Program 

NCAR National Center for Atmospheric Research  

NEPA   National Environmental Policy Act of 1969 

NHPA   National Historic Preservation Act 

NIPRNet  Non-classified Internet Protocol Router Network 

NM   National Monument 

NOAA   National Oceanic and Atmospheric Administration 

NPS   National Park Service 

NRCS   Natural Resource Conservation Service  

NRM   Natural Resource Manager 

NTAC   North Tactical Range 

NWR   National Wildlife Refuge 

OPR   Office of Primary Responsibility 

P.L.   Public Law 

PAC   Protected Activity Center 

POC   Point of Contact 

PRECIP  Annual Average Precipitation 

PRIA   Public Rangeland Improvement Act of 1978 

RAWS   Remote Automatic Weather Station 

RCP   Representative Concentration Pathway 

RCRA   Resource Conservation and Recovery Act 

RDS   Records Disposition Schedule 

RIS   Recovery Implementation Strategy 

RMCP   Range Munitions Consolidation Points 

RMD   Range Management Department 

RMO   Range Management Office 

RMS   Rangewide Management Strategy 

ROD   Record of Decision 

SGCN   Species of Greatest Conservation Need 

SME   Subject Matter Expert 

SOP   Standard Operating Procedure 

SR   State Route 

STAC   South Tactical Range 

SWMU   Solid Waste Management Units  

T&E   threatened and endangered 

TAC   Tactical 

TAVE   Annual Average Temperature 

TEK   Traditional Environmental Knowledge 

TMAX   Annual Average Maximum Temperature 

TMIN   Annual Average Minimum Temperature  

UDA   Undocumented Alien 

UofA   University of Arizona 

USACE  U.S. Army Corps of Engineers 

USAF   U.S. Air Force 

USFWS  U.S. Fish and Wildlife Service 

USGS   U.S. Geological Survey 

USMC   U.S. Marine Corps 
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USN   U.S. Department of the Navy 

USNVC  U.S. National Vegetation Classification Standard 

UTC   Urban Target Complex 

WFMP   Wildland Fire Management Plan 

WFRHBA   Wild Free-Roaming Horses and Burros Act of 1971 

WNS   White-Nose Syndrome 

WRCC   Western Regional Climate Center 

WSM   Wildland Support Modules 

YFTL   Yuman Desert Fringe-toed Lizard 

 



INTEGRATED NATURAL RESOURCES MANAGEMENT PLAN 

 

Barry M. Goldwater Range  Page 239 of 246 

Integrated Natural Resources Management Plan  

2023–2027 

13.0 DEFINITIONS 

13.1 Standard Definitions (Applicable to all USAF installations) 

 Natural Resources Playbook—Definitions Section 

13.2 Installation Definitions 

 Add unique state, local, and installation-specific definitions. 

  

https://cs2.eis.af.mil/sites/10041/CEPlaybooks/NRM2/Pages/PlaybookProcesses.aspx?PrintOrder=128
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14.0 APPENDICES 

14.1  Standard Appendices 

14.1.1 Appendix A. Annotated Summary of Key Legislation Related to Design and Implementation of the 

INRMP. 

Federal Public Laws and Executive Orders 

National Defense 

Authorization Act of 1989, 

Public Law (P.L.) 101–189; 

Volunteer Partnership Cost-

Share Program 

Amends two Acts and establishes volunteer and partnership programs 

for natural and cultural resources management on DoD lands. 

Defense Appropriations Act 

of 1991, P.L. 101–511; 

Legacy Resource 

Management Program 

Establishes the “Legacy Resource Management Program” for natural 

and cultural resources. Program emphasis is on inventory and 

stewardship responsibilities of biological, geophysical, cultural, and 

historic resources on DoD lands, including restoration of degraded or 

altered habitats. 

EO 11514, Protection and 

Enhancement of 

Environmental Quality 

Federal agencies shall initiate measures needed to direct their policies, 

plans, and programs to meet national environmental goals. They shall 

monitor, evaluate, and control agency activities to protect and enhance 

the quality of the environment. 

EO 11593, Protection and 

Enhancement of the Cultural 

Environment 

All Federal agencies are required to locate, identify, and record all 

cultural resources. Cultural resources include sites of archaeological, 

historical, or architectural significance. 

EO 11987, Exotic Organisms Agencies shall restrict the introduction of exotic species into the natural 

ecosystems on lands and waters which they administer. 

EO 11988, Floodplain 

Management 

Provides direction regarding actions of Federal agencies in floodplains, 

and requires permits from state, territory, and Federal review agencies 

for any construction within a 100-year floodplain and to restore and 

preserve the natural and beneficial values served by floodplains in 

carrying out its responsibilities for acquiring, managing and disposing 

of Federal lands and facilities. 

EO 11989, Off-Road vehicles 

on Public Lands 

Installations permitting off-road vehicles to designate and mark specific 

areas/trails to minimize damage and conflicts, publish information 

including maps, and monitor the effects of their use. Installations may 

close areas if adverse effects on natural, cultural, or historic resources 

are observed. 

EO 11990, Protection of 

Wetlands 

Requires Federal agencies to avoid undertaking or providing assistance 

for new construction in wetlands unless there is no practicable 

alternative, and all practicable measures to minimize harm to wetlands 

have been implemented and to preserve and enhance the natural and 

beneficial values of wetlands in carrying out the agency's 

responsibilities for (1) acquiring, managing, and disposing of Federal 

lands and facilities; (2) providing Federally undertaken, financed, or 

assisted construction and improvements; and (3) conducting Federal 

activities and programs affecting land use, including but not limited to 

water and related land resources planning, regulating, and licensing 

activities. 
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EO 12088, Federal 

Compliance with Pollution 

Control Standards 

This EO delegates responsibility to the head of each executive agency 

for ensuring all necessary actions are taken for the prevention, control, 

and abatement of environmental pollution. This order gives the U.S. 

Environmental Protection Agency (U.S. EPA) authority to conduct 

reviews and inspections to monitor federal facility compliance with 

pollution control standards. 

EO 12898, Environmental 

Justice 

This EO requires certain federal agencies, including the DoD, to the 

greatest extent practicable permitted by law, to make environmental 

justice part of their missions by identifying and addressing 

disproportionately high and adverse health or environmental effects on 

minority and low-income populations. 

EO 13007, Indian Sacred 

Sites 

This EO directs federal land managing agencies to accommodate access 

to, and ceremonial use of, Indian sacred sites by Indian religious 

practitioners and to avoid adversely affecting the physical integrity of 

such sacred sites. 

EO 13112, Invasive Species To prevent the introduction of invasive species and provide for their 

control and to minimize the economic, ecological, and human health 

impacts that invasive species cause. 

EO 13186, Responsibilities of 

Federal Agencies to Protect 

Migratory Birds 

The USFWS has the responsibility to administer, oversee, and enforce 

the conservation provisions of the Migratory Bird Treaty Act, which 

includes responsibility for population management (e.g., monitoring), 

habitat protection (e.g., acquisition, enhancement, and modification), 

international coordination, and regulations development and 

enforcement. 

United States Code 

Animal Damage Control Act 

(7 U.S.C. § 426–426b, 47 

Stat. 1468) 

Provides authority to the Secretary of Agriculture for investigation and 

control of mammalian predators, rodents, and birds. DoD installations 

may enter into cooperative agreements to conduct animal control 

projects. 

Bald and Golden Eagle 

Protection Act of 1940, as 

amended; 16 

U.S.C. 668-668c 

This law provides for the protection of the bald eagle (the national 

emblem) and the golden eagle by prohibiting, except under certain 

specified conditions, the taking, possession and commerce of such 

birds. The 1972 amendments increased penalties for violating 

provisions of the Act or regulations issued pursuant thereto and 

strengthened other enforcement measures. Rewards are provided for 

information leading to arrest and conviction for violation of the Act. 

Clean Air Act, (42 U.S.C. § 

7401–7671q, July 14, 1955, as 

amended) 

This Act, as amended, is known as the Clean Air Act of 1970. The 

amendments made in 1970 established the core of the clean air program. 

The primary objective is to establish Federal standards for air 

pollutants. It is designed to improve air quality in areas of the country 

which do not meet federal standards and to prevent significant 

deterioration in areas where air quality exceeds those standards. 

Comprehensive 

Environmental Response, 

Compensation, and Liability 

Act (CERCLA) of 1980 

(Superfund) (26 U.S.C. § 

4611–4682, P.L. 96-510, 94 

Stat. 2797), 

as amended 

Authorizes and administers a program to assess damage, respond to 

releases of hazardous substances, fund cleanup, establish clean-up 

standards, assign liability, and other efforts to address environmental 

contaminants. Installation Restoration Program guides cleanups at DoD 

installations. 
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Endangered Species Act 

(ESA) of 1973, as amended; 

P.L. 93-205, 16 

U.S.C. § 1531 et seq. 

Protects threatened, endangered, and candidate species of fish, wildlife, 

and plants and their designated critical habitats. Under this law, no 

federal action is allowed to jeopardize the continued existence of an 

endangered or threatened species. The ESA requires consultation with 

the USFWS and the NOAA Fisheries (National Marine Fisheries 

Service) and the preparation of a biological evaluation or a biological 

assessment may be required when such species are present in an area 

affected by government activities. 

Federal Aid in Wildlife 

Restoration Act of 1937 (16 

U.S.C. § 669–669i; 

50 Stat. 917) (Pittman-

Robertson Act) 

Provides federal aid to states and territories for management and 

restoration of wildlife. Fund derives from sports tax on arms and 

ammunition. Projects include acquisition of wildlife habitat, wildlife 

research surveys, development of access facilities, and hunter 

education. 

Federal Environmental 

Pesticide Act of 1972 

Requires installations to ensure pesticides are used only IAW their label 

registrations and restricted-use pesticides are applied only by certified 

applicators. 

Federal Land Use Policy and 

Management Act, 43 U.S.C. § 

1701–1782 

Requires management of public lands to protect the quality of scientific, 

scenic, historical, ecological, environmental, and archaeological 

resources and values; as well as to preserve and protect certain lands in 

their natural condition for fish and wildlife habitat. This Act also 

requires consideration of commodity production such as timbering. 

Federal Noxious Weed Act of 

1974, 7 U.S.C. § 2801–2814 

The Act provides for the control and management of non-indigenous 

weeds that injure or have the potential to injure the interests of 

agriculture and commerce, wildlife resources, or the public health. 

Federal Water Pollution 

Control Act (Clean Water Act 

[CWA]), 33 U.S.C. §1251–

1387 

The CWA is a comprehensive statute aimed at restoring and maintaining 

the chemical, physical, and biological integrity of the nation’s waters. 

Primary authority for the implementation and enforcement rests with 

the U.S. EPA. 

Fish and Wildlife 

Conservation Act (16 U.S.C. 

§ 2901–2911; 94 Stat. 1322, 

PL 96-366) 

Installations encouraged to use their authority to conserve and promote 

conservation of nongame fish and wildlife in their habitats. 

Fish and Wildlife 

Coordination Act (16 U.S.C. 

§ 661 et seq.) 

Directs installations to consult with the USFWS, or state or territorial 

agencies to ascertain means to protect fish and wildlife resources 

related to actions resulting in the control or structural modification of 

any natural stream or body of water. Includes provisions for mitigation 

and reporting. 

Lacey Act of 1900 (16 U.S.C. 

§ 701, 702, 32 Stat. 187, 32 

Stat. 285) 

Prohibits the importation of wild animals or birds or parts thereof, taken, 

possessed, or exported in violation of the laws of the country or territory 

of origin. Provides enforcement and penalties for violation of wildlife 

related Acts or regulations. 

Leases: Non-excess Property 

of Military Departments, 10 

U.S.C. § 2667, as amended 

Authorizes DoD to lease to commercial enterprises Federal land not 

currently needed for public use. Covers agricultural outleasing 

program. 

Migratory Bird Treaty Act 16 

U.S.C. § 703–712 

The Act implements various treaties for the protection of migratory 

birds. Under the Act, taking, killing, or possessing migratory birds is 

unlawful without a valid permit. 



INTEGRATED NATURAL RESOURCES MANAGEMENT PLAN 

 

Barry M. Goldwater Range  Page 243 of 246 

Integrated Natural Resources Management Plan  

2023–2027 

National Environmental 

Policy Act of 1969 (NEPA), 

as amended; P.L. 91-190, 42 

U.S.C. § 4321 et seq. 

Requires federal agencies to utilize a systematic approach when 

assessing environmental impacts of government activities. Establishes 

the use of environmental impact statements. NEPA proposes an 

interdisciplinary approach in a decision-making process designed to 

identify unacceptable or unnecessary impacts on the environment. The 

Council of Environmental Quality (CEQ) created Regulations for 

Implementing the National Environmental Policy Act [40 Code of 

Federal Regulations (CFR) Parts 1500– 1508], which provide 

regulations applicable to and binding on all Federal agencies for 

implementing the procedural provisions of NEPA, as amended. 

National Historic Preservation 

Act, 54 U.S.C. § 300101 et 

seq. 

Requires federal agencies to take account of the effect of any federally 

assisted undertaking or licensing on any district, site, building, 

structure, or object included in or eligible for inclusion in the National 

Register of Historic Places (NRHP). Provides for the nomination, 

identification (through listing on the NRHP), and protection of historical 

and cultural properties of significance. 

National Trails Systems Act 

(16 U.S.C. § 1241–1249) 

Provides for the establishment of recreation and scenic trails. 

National Wildlife Refuge Acts Provides for establishment of National Wildlife Refuges through 

purchase, land transfer, donation, cooperative agreements, and other 

means. 

National Wildlife Refuge 

System Administration Act of 

1966 (16 U.S.C. § 668dd–

668ee) 

Provides guidelines and instructions for the administration of Wildlife 

Refuges and other conservation areas. 

Native American Graves 

Protection and Repatriation 

Act of 1990 (25 U.S.C. § 

3001–13; 104 Stat. 3042), as 

amended 

Established requirements for the treatment of Native American human 

remains and sacred or cultural objects found on Federal lands. Includes 

requirements on inventory, and notification. 

Rivers and Harbors Act of 

1899 (33 U.S.C. § 401 et seq.) 

Makes it unlawful for the USAF to conduct any work or activity in 

navigable waters of the United States without a federal permit. 

Installations should coordinate with the U.S. Army Corps of Engineers 

(USACE) to obtain permits for the discharge of refuse affecting 

navigable waters under National Pollutant Discharge Elimination 

System (NPDES) and should coordinate with the USFWS to review 

effects on fish and wildlife of work and activities to be undertaken as 

permitted by the USACE. 

Sale of certain interests in 

land, 10 U.S.C. § 2665 

Authorizes sale of forest products and reimbursement of the costs of 

management of forest resources. 

Soil and Water Conservation 

Act (16 U.S.C. § 2001, P.L. 

95-193) 

Installations shall coordinate with the Secretary of Agriculture to 

appraise, on a continual basis, soil/water-related resources. Installations 

will develop and update a program for furthering the conservation, 

protection, and enhancement of these resources consistent with other 

federal and local programs. 
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Sikes Act (16 U.S.C. § 670a–

670l, 74 Stat. 1052), as 

amended 

Provides for the cooperation of DoD, the Departments of the Interior 

(USFWS), and the State Fish and Game Department in planning, 

developing, and maintaining fish and wildlife resources on a military 

installation. Requires development of an INRMP and public access to 

natural resources and allows collection of nominal hunting and fishing 

fees. 

NOTE: AFI 32-7064 sec 3.9. Staffing. As defined in DoDI 4715.03, use 

professionally trained natural resources management personnel with a 

degree in the natural sciences to develop and implement the installation 

INRMP. (T-0). 3.9.1. Outsourcing Natural Resources Management. As 

stipulated in the Sikes Act, 16 U.S.C. § 670 et. seq., the Office of 

Management and Budget Circular No. A-76, Performance of 

Commercial Activities, August 4, 1983 (Revised May 29, 2003) does 

not apply to the development, implementation, and enforcement of 

INRMPs. Activities that require the exercise of discretion in making 

decisions regarding the management and disposition of government 

owned natural resources are inherently governmental. When it is not 

practicable to utilize DoD personnel to perform inherently 

governmental natural resources management duties, obtain these 

services from federal agencies having responsibilities for the 

conservation and management of natural resources. 

DoD Policy, Directives, and Instructions 

DoDI 4150.07 DoD Pest 

Management Program dated 

29 May 2008 

Implements policy, assigns responsibilities, and prescribes procedures 

for the DoD Integrated Pest Management Program. 

DoD Instruction 4715.1, 

Environmental Security 

Establishes policy for protecting, preserving, and (when required) 

restoring and enhancing the quality of the environment. This instruction 

also ensures environmental factors are integrated into DoD decision-

making processes that could impact the environment and are given 

appropriate consideration along with other relevant factors. 

DoDI 4715.03, Natural 

Resources Conservation 

Program 

Implements policy, assigns responsibility, and prescribes procedures 

under DoDI 4715.1 for the integrated management of natural and 

cultural resources on property under DoD control. 

OSD Policy Memorandum, 17 

May 2005—Implementation 

of Sikes Act Improvement 

Amendments: Supplemental 

Guidance Concerning Leased 

Lands 

Provides supplemental guidance for implementing the requirements of 

the Sikes Act in a consistent manner throughout DoD. The guidance 

covers lands occupied by tenants or lessees or being used by others 

pursuant to a permit, license, right of way, or any other form of 

permission. INRMPs must address the resource management on all 

lands for which the subject installation has real property accountability, 

including leased lands. Installation commanders may require tenants to 

accept responsibility for performing appropriate natural resource 

management actions as a condition of their occupancy or use, but this 

does not preclude the requirement to address the natural resource 

management needs of these lands in the installation INRMP. 
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OSD Policy Memorandum, 1 

November 2004—

Implementation of Sikes Act 

Improvement Act 

Amendments: Supplemental 

Guidance Concerning INRMP 

Reviews 

Emphasizes implementing and improving the overall INRMP 

coordination process. Provides policy on scope of INRMP review, and 

public comment on INRMP review. 

OSD Policy Memorandum, 10 

October 2002—

Implementation of Sikes Act 

Improvement Act: Updated 

Guidance 

Provides guidance for implementing the requirements of the Sikes Act 

in a consistent manner throughout DoD and replaces the 21 September 

1998 guidance Implementation of the Sikes Act Improvement 

Amendments. Emphasizes implementing and improving the overall 

INRMP coordination process and focuses on coordinating with 

stakeholders, reporting requirements and metrics, budgeting for 

INRMP projects, using the INRMP as a substitute for critical habitat 

designation, supporting military training and testing needs, and 

facilitating the INRMP review process. 

USAF Instructions and Directives 

32 CFR Part 989, as 

amended, and AFI 32-7061, 

Environmental Impact 

Analysis Process (EIAP) 

Provides guidance and responsibilities in the EIAP for implementing 

INRMPs. Implementation of an INRMP constitutes a major federal 

action and therefore is subject to evaluation through an Environmental 

Assessment or an Environmental Impact Statement. 

AFI 32-1015, Integrated 

Installation Planning 

This publication establishes a comprehensive and integrated planning 

framework for development/redevelopment of Air Force installations. 

AFMAN 32-7003, 

Environmental Conservation 

Implements AFPD 32-70, Environmental Quality; DoDI 4715.03, 

Natural Resources Conservation Program; and DoDI 7310.5, 

Accounting for Sale of Forest Products. It explains how to manage 

natural resources and cultural resources on USAF property in compliance 

with Federal, state, territorial, and local standards. 

AFI 32-10112 Installation 

Geospatial Information and 

Services (IGI&S) 

This instruction implements Department of Defense Instruction (DoDI) 

8130.01, Installation Geospatial Information and Services (IGI&S) by 

identifying the requirements to implement and maintain an Air Force 

Installation Geospatial Information and Services program and Air Force 

Policy Directive (AFPD) 32-10 Installations and Facilities. 

AFPD 32-70, Environmental 

Quality 

Outlines the USAF mission to achieve and maintain environmental 

quality on all USAF lands by cleaning up environmental damage 

resulting from past activities, meeting all environmental standards 

applicable to present operations, planning its future activities to 

minimize environmental impacts, managing responsibly the 

irreplaceable natural and cultural resources it holds in public trust and 

eliminating pollution from its activities wherever possible. AFPD 32-

70 also establishes policies to carry out these objectives. 

Policy Memo for 

Implementation of Sikes Act 

Improvement Amendments, 

HQ USAF Environmental 

Office 

(USAF/ILEV) on January 29, 

1999 

Outlines the USAF interpretation and explanation of the Sikes Act and 

Improvement Act of 1997. 
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This instruction implements Air Force Policy Directive (AFPD) 91-2, Safety Programs, and is 


used in conjunction with Air Force Instruction (AFI) 91-212, Bird/Wildlife Aircraft Strike 


Hazard (BASH) Management Program.  This instruction applies to Luke AFB, Gila Bend 


Auxiliary Airfield, Luke AFB Aux-1, and the Berry M. Goldwater Air Force Range (BMGR).  


This publication applies to all host, associate, and Temporary Duty (TDY) organizations on Luke 


Air Force Base (AFB).  It also applies to Air Force Reserve Command (AFRC) and Air National 


Guard (ANG) units. The BASH Program Manager is 56th Fighter Wing Safety (56 FW/SEF).  


Refer recommended changes and questions about this publication to the Office of Primary 


Responsibility (OPR) using the AF Form 847, Recommendation for Change of Publication; route 


AF Forms 847 from the field through the appropriate functional’s chain of command.  Ensure all 


records generated as a result of processes prescribed in this publication adhere to Air Force 


Instruction 33-322, Records Management and Information Governance Program, and are 


disposed in accordance with the Air Force Records Disposition Schedule, which is located in the 


Air Force Records Information Management System.  The authorities to waive wing/unit level 


requirements in this publication are identified with a Tier (“T-0, T-1, T-2, T-3”) number 


following the compliance statement.  See AFI 33-360, Publications and Forms Management, for 


a description of the authorities associated with the Tier numbers.  This publication may not be 


supplemented or further implemented/extended.  The use of the name or mark of any specific 


manufacturer, commercial product, commodity, or service in this publication does not imply 


endorsement by the Air Force. 
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Chapter 1 


OVERVIEW 


1.1.  Purpose.  The 56 FW BASH Plan is designed to provide assigned units, agencies, and 


tenants a program to minimize aircraft exposure to potentially hazardous bird and wildlife strikes 


where Luke AFB units conduct flying operations.  This plan includes the terminal area, Military 


Training Routes (MTRs), Military Operating Areas (MOA), ranges, local airfields, and auxiliary 


fields. 


1.2.  Conditions of Execution.  This plan is based upon hazards from both indigenous bird and 


wildlife populations, as well as seasonal bird migration.  Implementation of specific portions of 


this plan are continuous, while other portions may require implementation as directed by bird or 


wildlife activity. 


1.3.  Operations to be Conducted.  Specific operations include: 


1.3.1.  Report hazardous bird and wildlife activity, and alter/discontinue flying operations, as 


appropriate. 


1.3.2.  Provide information to all assigned and transient aircrews on specific bird and wildlife 


hazards, and procedures for avoidance. 


1.3.3.  Eliminate/reduce environmental factors that could potentially attract birds to Luke 


AFB (KLUF), Luke AUX-1 (Aux-1), Gila Bend Air Force Auxiliary Airfield (KGXF), and 


the Barry M. Goldwater Range (BMGR). 


1.3.4.  Depredation of birds on the airfield by authorized personnel. 
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Chapter 2 


CONTROL MEASURES 


2.1.  Bird Hazard Working Group (BHWG). 


2.1.1.  Function: Collect, compile, and review data on bird/wildlife strikes; identify and 


initiate actions to reduce wildlife hazards; recommend changes in operational procedures; 


prepare informational programs for aircrew; and highlight BASH issues with off-base 


agencies. 


2.1.2.  Authority:  The 56 FW Vice Commander chairs the BHWG meetings and 


approves/disapproves recommendations of the group.  56 FW Flight Safety (SEF) will 


provide oversight. 


2.1.3.  Composition:  The 56 FW BHWG will be comprised, at a minimum, of the 


participants outlined in AFI 91-212 paragraph 2.3. 


2.1.4.  Meeting schedule: The BHWG will conduct semi-annual meetings IAW AFI 91-212, 


or as directed by the BHWG Chairperson.  The BHWG will initiate action items to directly 


combat BASH problems.  Attendance by members listed above is mandatory. 


2.2.  Bird Watch Conditions (BWCs). 


2.2.1.  AFI 91-212 defines the BWCs as SEVERE, MODERATE, or LOW based upon 


location and density of activity.  The following terminology will be used for rapid 


communication of wildlife activity, and to implement operational mitigation procedures.  


BWC will ultimately be determined through the accumulation of data from multiple sources 


and observation.  Sources to aid in the determination of BWC may be, but are not limited to:  


published BASH Phase, AHAS (http://usahas.com), real-time observation is paramount to 


setting an appropriate BWC, sources of observation may include:  United States Department 


of Agriculture (USDA), Supervisor of Flying (SOF), pilot(s), and Range Control Officers 


(RCO).  Actual observations will always supersede NEXRAD reports. 


2.2.1.1.  Bird Watch Condition SEVERE.  Wildlife activity on or immediately above the 


active runway(s) or within the WEZ, representing an imminent threat for strikes. 


2.2.1.2.  Bird Watch Condition MODERATE. Wildlife activity near the active runway or 


location representing an increased potential for strikes.  BWC MODERATE should be 


utilized when a presence of more than 50 small birds or one large bird is a factor to flying 


operations. 


2.2.1.2.1.  BWC MODERATE will be the assumed and opening state of the airfield 


during the BASH Phase II period.  This only applies to the terminal area of KLUF, 


but does not include KGXF or Aux-1. 


2.2.1.3.  Bird Watch Condition LOW. Bird/wildlife activity on and around the airfield 


represent a low potential for strikes.  BWC LOW should be utilized when there is a 


presence of less than 50 small birds and no large birds. 


2.2.1.3.1.  BWC LOW will be the assumed opening state at KLUF during the BASH 


Phase I period. 



http://usahas.com/
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2.3.  BASH PHASE I:  1 September – 30 June.  Wildlife activity is historically LOW during 


these periods. 


2.4.  BASH PHASE II: 1 July – 31 August.  Wildlife activity is increased during this period 


primarily due to migration.  Dove activity is also increased and are most prevalent in flocks 


below 100’ AGL.  The daily default BWC upon opening the airfield at KLUF will be 


MODERATE.  Therefore, flight leads will utilize this assumption and its associated restrictions 


during mission planning.  Therefore, pattern work will occur at KGXF, and instrument work at 


Aux-1 or off station.  If the BWC is subsequently determined LOW, it will be downgraded 


accordingly. 
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Chapter 3 


RESTRICTIONS 


3.1.  Bird Watch Condition SEVERE. 


3.1.1.  When operating within the traffic pattern in BWC SEVERE, takeoffs and landing will 


cease except for inflight emergencies, minimum fuel, or other extenuating circumstances.  


Early and clear communication with the SOF is paramount.  If KGXF or Aux-1 are BWC 


SEVERE, these areas will not be utilized for training.  KGXF may be utilized for emergency 


use only, coordinate with KGXF tower as early as possible.  Bird control measures will be 


immediately implemented. 


3.1.2.  When flying a MTR, or on an unmanned range, flights will utilize a three strike 


construct.  If the flight experiences three near passes with birds, among anyone in the 


formation, this will constitute declaring the entire MTR or unmanned range SEVERE.  This 


will then be communicated among the flight and also relayed to the SOF and/or Snakeye.  


Furthermore, the flight will utilize an altitude no lower than 5,000’ AGL and decrease 


airspeed to slowest practical.  If the top of the route structure is lower than 5,000’ AGL, 


execute a route abort.  The SOF will update the 56 FW Step Brief to reflect a local closure of 


the MTR due to BWC SEVERE.  The increased BWC state for the affected MTR will be 


valid for one hour, then the BWC will revert back to the current NEXRAD condition.  If the 


condition is determined to be BWC SEVERE in a specific airspace or unmanned range, 


restrict altitudes to no lower than 5,000’AGL and notify Snakeye.  If AHAS indicates 


SEVERE due to NEXRAD data for a MTR segment prior to takeoff, the flight will adhere to 


the same 5,000’ AGL and slowest practical airspeed restriction during that MTR segment.  If 


practical, flights should utilize a different MTR in order to avoid those possessing SEVERE 


segments. 


3.2.  Bird Watch Condition MODERATE. 


3.2.1.  When operating within the KLUF traffic pattern under BWC MODERATE, pilots will 


modify flight events, if possible, to avoid wildlife activity.  Limit pattern operations under 


BWC MODERATE to takeoffs, full-stop landings, TR syllabus pattern events, or checkride 


requirements.  Formation takeoffs, approaches, and landings will be discontinued.  The SOF 


should modify traffic pattern operations as necessary to avoid bird activity.  If KGXF is 


BWC MODERATE, the same pattern restrictions apply as outlined above.  However, if Aux-


1 is BWC MODERATE there are no restrictions to the Jay-Hi TACAN, but the ILS will only 


be authorized for TR syllabus sorties or checkride requirements. 


3.2.2.  Flights will utilize an altitude no lower than 1,000’ AGL within a MODERATE 


segment of a MTR.  The 1,000’ AGL restriction will also apply to any airspace or unmanned 


range determined to be MODERATE. 


3.3.  Bird Watch Condition LOW. 


3.3.1.  There are no imposed restrictions when operating under BWC LOW. 
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Chapter 4 


EXECUTION 


4.1.  Flight Members will:  AHAS data will be included in mission planning for the airspace 


being utilized on any sortie event(s) accomplished below 5,000’ AGL.  AHAS will also be 


utilized to check divert bases on all off station sorties.  It is the Flight Lead’s responsibility to 


ensure this data is briefed along with the weather and NOTAMs (check the range NOTAMs for 


air-to-air low and tactical/manned range BWC status) in the flight briefing.  Since this initial 


check will occur several hours prior to takeoff, only BAM or SOAR data will be available from 


AHAS.  Bird status will be checked by a member of the flight again at Step, or briefed by the 


Operations Supervisor.  If the overall “AHAS RISK” is not based upon NEXRAD data, inform 


the Operations Supervisor so that they may relay BWC status at the flight’s taxi call.  Flight 


Leads must obtain NEXRAD data prior to entering low levels, except for the rare instance when 


AHAS does not provide it for the current hour. 


4.1.1.  AHAS (http://usahas.com) data may be accessed by selecting “Air Force Units” 


under the area type, then selecting “56th FW” under area and date format, and lastly selecting 


“AHAS RISK” under content display.  AHAS will default to the current ZULU 


month/day/hour unless otherwise specified within the area and date format section.  The page 


will then display the risk and what source that is based on (BAM, SOAR, or NEXRAD).  


BAM/SOAR are predictive models based on historical data.  NEXRAD is a real time radar 


observation of the bird condition. 


4.1.1.1.  For unmanned ranges and MTRs only, NEXRAD MODERATE and SEVERE 


will be treated as BWC MODERATE or SEVERE.  On manned ranges, pilot or ranger 


observations will always supersede NEXRAD. However, pilot observations cannot 


downgrade the BWC from NEXRAD data on ranges or MTRs. 


4.1.2.  All personnel discovering a bird strike will notify 56 FW/SEF as soon as possible.  


This is required to ensure the evidence and any remains are preserved (feathers, beaks, feet, 


etc.) to enable identification of the species of bird involved in the strike.  Maintenance and/or 


Airfield Management personnel will make arrangements for the preservation of remains and 


ensure that the remains are preserved in a plastic bag as soon as possible. 


4.1.2.1.  If a bird or wildlife strike occurs, or remains are discovered during the post-


flight walk around, coordinate with Aircraft Maintenance to have the remains collected.  


Then utilize the “Wing Safety Database” (F-16) or “JSF Safety Database” (F-35), 


available on the computers located at the squadron operations desk, to input the strike 


data providing as much information as possible for the event, including location, altitude, 


and airspeed (if known). 


  



http://usahas.com/
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4.2.  Operations Supervisor will:  Operations Supervisors will check AHAS at the top of each 


hour that lies between pilot step and low-level end times.  Current hour AHAS data will 


normally be based on NEXRAD rather than the predictive BAM or SOAR data that the pilots 


receive at step.  Operations Supervisors will relay any changes to the flight’s AHAS status 


between step and taxi, or no later than the point at which the flight calls for “words”.  If 


NEXRAD data is still not possessed at this point, the Operations Supervisor will require the 


flight to call again for bird status prior to takeoff.  If NEXRAD data is still not available, the 


flight will call and receive an update from the SOF or the Operations Supervisor prior to MTR 


entry. 


4.2.1.  If a squadron assigned aircraft experiences a bird or wildlife strike, the Operations 


Supervisor will be responsible for ensuring the effected pilot utilizes the “Wing Safety 


Database” (F-16), or “JSF Safety Database” (F-35), to input the strike data providing as 


much information as possible for the event.  These databases may be accessed via links 


located on the computers located at the squadron operations desk. 


4.3.  The SOF will:  The SOF is responsible for checking AHAS data at the top of each hour, for 


Luke AFB, Luke AFB Aux-1, KGXF, and any declared divert base.  Furthermore, the SOF will 


ensure that Tower personnel have included the appropriate BWC in the ATIS, and that the 56 


FW Step Brief also reflects the current BWC.  If a PIREP is received effecting MTRs or 


airspace, ensure information is passed to Snakeye.  The increased BWC state for the affected 


area will be valid for one hour, then the BWC will revert back to the current NEXRAD 


condition. 


4.3.1.  The SOF will be the point of contact to gain 56 OG/CC approval for any aircraft 


launches during BWC SEVERE. 


4.3.2.  When BWC SEVERE is declared, the SOF will ensure tower personnel have notified 


56 FW/SEF (856-6942) to initiate depredation. 


4.4.  Range Management will: 


4.4.1.  Snakeye is responsible for checking AHAS data, at the top of each hour, for the 


BMGR to include both manned and unmanned (tactical) ranges, and the Air-to-Air Low 


airspace.  The KGXF Tower Controller will determine the BWC at KGXF with 


recommendations from Airfield Management, wildlife biologists, and/or pilots.  RCOs will 


check AHAS data for their range, at the top of each hour.  Dissemination of this information 


is the same as for the BWC and is covered in Chapter 5. 


4.4.1.1.  AHAS (http://usahas.com) data may be accessed by selecting “Ranges” under 


area type, “Gila Bend, AZ” covers R-2304 and R-2305, and “Barry Goldwater Range, 


AZ” covers R-2301E which can be selected under the area and date format section. 


4.4.1.2.  Snakeye will inform applicable RCO(s) if their range(s) go BWC SEVERE 


based upon AHAS NEXRAD. 


4.4.1.3.  Inform Range Scheduling of changes to the BWC in the airspace. 


4.4.1.4.  Inform pilots upon airspace check-in of applicable PIREPs and/or BWC status. 


4.4.2.  RCOs will issue bird hazard warnings and determine the appropriate BWC for their 


respective range. 



http://usahas.com/
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4.4.2.1.  RCOs will inform Snakeye of the initial BWC or any changes to the BWC that 


subsequently occur. 


4.4.2.2.  RCOs will advise flights if the BWC is other than LOW. 


4.4.3.  Range Scheduling will update Range NOTAMs to reflect the current BWC status. 


4.5.  USDA Wildlife Services Representative will: 


4.5.1.  Conduct daily airfield inspections for bird and wildlife strike hazards.  Inspect the 


airfield prior to the first scheduled flight, with particular interest within the WEZ.  When 


BWC MODERATE is declared, USDA will inspect the airfield every three hours, and will 


continuously monitor wildlife and depredate during BWC SEVERE. 


4.5.2.  Identify conditions that could create a bird strike hazard and develop corrective 


actions with 56th Civil Engineer Squadron (56 CES) and 56th Operations Support Squadron 


(56 OSS), if assistance is required. 


4.5.3.  Provide training to Airfield Management personnel on safe use and storage of 


pyrotechnic devices. 


4.5.4.  Develop bird count inspection procedures and provide training as required to base 


personnel. 


4.5.5.  Provide a monthly bird report to 56 FW/SEF. 


4.5.6.  Will be the declaring agency for KLUF BWC when the SOF is not on duty. 


4.6.  Airfield Management will: 


4.6.1.  Observe conditions that could create a bird strike hazard, and react to or disperse 


flocks of birds using appropriate equipment.  This may be accomplished with assistance from 


USDA Wildlife Services Representatives, 56 FW/SEF, or 56 CES, if required. Methods of 


dispersal may include but are not limited to:  bioacoustics, pyrotechnics, vehicle chase 


(increased speeds/maneuvers applied when necessary and conducted in a safe manner). 


4.6.2.  Observe environmental conditions within the WEZ that could attract birds or wildlife, 


report these conditions to 56 Entomology Section, USDA Representatives, and 56 FW/SEF. 


Monitor vegetation height to ensure it remains within AFI 91-212 requirements. 


4.6.3.  Outside of normal duty hours, or times when 56 FW/SEF or USDA personnel are 


unavailable (leave, weekends, etc.), Airfield Management will monitor bird activities and 


provide on-call abatement services using approved pyrotechnic devices as requested by the 


Tower. 


4.6.4.  Provide a method for transient aircrews to access AHAS (http://usahas.com), as well 


as inform and post the current KLUF BWC. 


4.6.5.  Outside of normal duty hours, or times when USDA is unavailable, Airfield 


Management will monitor bird and wildlife activity.  As requested by SOF or Tower, 


abatement services will be provided utilizing approved pyrotechnic devices. 


4.6.6.  Will be the BWC declaring agency for KLUF in the absence of the SOF, USDA, and 


Tower Watch Supervisor. 



http://usahas.com/
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4.6.7.  Notify 56 FW/SEF of all bird strikes, ensure bird strike report worksheet is filled out 


(for transient aircraft), and preserve bird remains until pickup by 56 FW/SEF. 


4.6.8.  Assist transient aircrew in the collection of wildlife remains as applicable by 


providing them with AF 853, Air Force Wildlife Strike Report.  Personnel will fill out the AF 


853, providing as much information as possible for the event.  The AF 853 will then either be 


faxed or emailed to the safety office of the organization owning the aircraft for entry into 


AFSAS. 


4.7.  Air Traffic Control Tower will: 


4.7.1.  Relay information to the SOF, Airfield Management, and USDA Representative when 


significant bird activity is reported or tower observed. 


4.7.1.1.  KGXF Tower Controller will also inform KGXF Airfield Management, 


Snakeye, and Luke SOF of any changes to KGXF BWC. 


4.7.2.  Issue bird advisories to aircraft IAW FAA ORDER 7110.65. 


4.7.3.  Broadcast current KLUF BWC on ATIS. 


4.8.  Air Traffic Control RAPCON will: 


4.8.1.  Relay information to the SOF, Tower, and Airfield Management when significant bird 


activity is pilot reported, or radar observed and pilot verified. 


4.8.2.  Issue bird advisories to aircraft as required IAW FAA ORDER 7110.65. 


4.9.  Aircraft Maintenance Unit OIC will: 


4.9.1.  Issue specific guidance to personnel for the reporting of discovered bird strikes, 


regardless of damage on aircraft, to their production staff (who will notify 56 FW/SEF of the 


bird strike). 


4.9.2.  Issue procedures for the preservation of bird remains discovered on an aircraft.  Bird 


beaks, feet, and feathers, or blood are to be put in a plastic bag and given to 56 FW/SEF with 


strike information (e.g. aircraft tail number, time and location of strike and extent of 


damage). Utilize bird strike collection kits provided by 56 FW/SEF. Contact 56 FW/SEF if 


collection kits are not available. 


4.9.2.1.  If a wildlife strike is found post-flight by maintenance, personnel will collect 


remains utilizing BASH kits provided by 56 FW/SEF. Personnel will fill out the forms 


included in the BASH kits, providing as much information as possible for the event. 


AMU production staff will then notify 56 FW/SEF at 856-6942, or by email 


56fw.sef@us.af.mil. 


4.10.  Command Post will: 


4.10.1.  Command Post will receive bird status change from Tower, USDA Representatives, 


Airfield Management, or Snakeye. 



mailto:56fw.sef@us.af.mil
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Chapter 5 


COMMUNICATION 


5.1.  SOF will: 


5.1.1.  When the SOF changes the BWC, the communication flow will be: 


5.1.1.1.  Inform Tower Supervisor. 


5.1.1.2.  Update 56 FW Step Brief. 


5.1.1.3.  If SEVERE: Call the Operations Supervisor of an Squadron that is currently 


conducting ground ops, about to step, and/or flying. 


5.1.1.4.  If SEVERE: Call OG/CC representative. 


5.2.  Air Traffic Control Tower will: 


5.2.1.  Ensure aircraft are issued bird advisories IAW FAA ORDER 7110.65. 


5.2.2.  Notify USDA personnel and Airfield Management via tower net or phone. 


5.2.3.  Notify RAPCON. 


5.3.  Airfield Management will: 


5.3.1.  Notify Command Post and 56 FW/SEF. 


5.4.  If there is no SOF on Duty.  If there is no SOF on duty, and a USDA Representative 


changes the BWC, the communication flow will be: 


5.4.1.  USDA will: 


5.4.1.1.  Inform Tower and Airfield Management via tower net or phone. 


5.4.2.  Air Traffic Control Tower will: 


5.4.2.1.  Ensure aircraft are issued bird advisories IAW FAA ORDER 7110.65. 


5.4.2.2.  Notify RAPCON. 


5.4.3.  Airfield Management will: 


5.4.3.1.  Notify Command Post and 56 FW/SEF. 


5.5.  If there is no SOF or USDA Representative.  In the absence of a SOF and USDA, the 


Tower Watch Supervisor will be primary for declaring the BWC.  If the Tower Watch 


Supervisor changes the BWC, the communication flow will be: 


5.5.1.  Air Traffic Control Tower will: 


5.5.1.1.  Ensure aircraft are issued bird advisories IAW FAA ORDER 7110.65. 


5.5.1.2.  Notify Airfield Management via tower net or phone. 


5.5.2.  Airfield Management will: 


5.5.2.1.  Notify Command Post and 56 FW/SEF. 
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Chapter 6 


AIRFIELD 


6.1.  Authority. 


6.1.1.  During normal flight operations, the SOF will be the individual to determine the 


current BWC in the KLUF terminal area.  The primary source to recommend a BWC at 


KLUF will be USDA as a result of their analysis and bird count.  Recommendations may 


also come from Air Traffic Controllers, pilots, Airfield Management, or 56 FW/SEF.  The 


SOF may use a myriad of information sources to formulate their decision.  However, if 


NEXRAD reports SEVERE and USDA recommends LOW, the preference should be to 


follow the USDA recommendation. 


6.1.2.  If the SOF is not on duty, the BWC at KLUF will be declared by one of the following 


agencies in order:  USDA Wildlife Services Representative, the Tower Watch Supervisor, or 


Airfield Management.  Although any of these individuals may raise the BWC, USDA must 


visually assess the area before the BWC may be downgraded.  In the absence of a USDA 


Representative on duty, this function may then be performed by Airfield Management. 


6.1.3.  The KGXF Tower Controller will determine the BWC at KGXF, and the Range 


Control Officer(s) (RCO) will determine the BWC on the manned ranges as a result of 


observations and/or Pilot Reports (PIREP). 


6.1.4.  The 56 OG/CC will evaluate the mission needs and authorize any flight operations in 


areas under BWC SEVERE. 


6.2.  Prevention. 


6.2.1.  Wildlife Exclusion Zone:  A perimeter around the airfield property has been defined in 


which bird concentrations of any significance will not be tolerated.  The WEZ (See 


Attachment 2) includes the runway, all taxiways, and all parking ramps.  In addition, much 


of the base’s improved common property that is within one-half mile of the runway is also 


included in the zone. 


6.2.2.  Drainage Control:  Drainage within the WEZ is closely monitored and controlled. 


Routine inspections are accomplished following heavy rains to identify areas where water 


tends to pool. Civil Engineering is notified to raise the levels of the low areas where 


necessary to prevent future standing water.  Vegetation within drainage ditches is kept clear. 


6.2.3.  Vegetative Cover:  Vegetative cover will be maintained IAW AFI 91-212 paragraph 


3.2.1.2. to a height of seven inches and will not exceed 14 inches within the Aircraft 


Movement Area (AMA).  This vegetative cover height will further be maintained at a 


minimum of 500 feet beyond the AMA.  Within 10 feet of all airfield navigation aids or 


visual air navigation facilities, vegetative cover will not exceed seven inches. 
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6.2.4.  Training:  BASH is included in detail in all Quarterly Flight Safety Meeting products. 


Semi-Annual SOF training is conducted to emphasize BASH awareness and appropriate 


actions to minimize hazards while maximizing mission effectiveness. Additionally, BASH 


training is given by 56 FW/SEF for initial SOF training.  BASH statistics are also provided to 


pilots and commanders of operations squadrons on a monthly basis, including five year 


historical data. 
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Chapter 7 


DEPREDATION 


7.1.  General.  In order to reduce the number of birds on and around the airfield at Luke AFB, 


depredation by qualified base personnel is authorized on designated days after coordination with 


Airfield Management and Security Forces.  Depredation allows the shooting of birds on Luke 


AFB under a permit issued by the US Fish and Wildlife Service for authorized government 


issued firearms/ammo and certified shooters.  Depredation is authorized any time of the year.  


The 56 FW/SEF will train and maintain a list of qualified personnel. 


7.2.  Procedures.  Qualified personnel wishing to depredate on the airfield will coordinate with 


56 FW/SEF providing their name, rank, phone number, and office symbol.  Each participant will 


receive depredation training and will be placed on the Bird Depredation list after completion of 


DD Form 2760, qualification on applicable government firearm(s), and annotation on AF Form 


522.  Individuals on the depredation list will be solicited when depredation is required.  The 


following will be followed during depredation: 


7.2.1.  Depredation permits already in place are still valid and Federal agencies will be able 


to obtain new permits for depredation.  This is the responsibility of the USDA 


Representative. 


7.2.2.  All reasonable efforts should be made to harass birds and/or eliminate attractants 


before initiating depredation. 


7.2.3.  Participants are not authorized to shoot or harass species that are listed as Threatened 


or Endangered by the state (Arizona) or the Federal government. A Bald and Golden Eagle 


Protection Act permit is required for the lethal control and harassment of eagles. 


7.2.4.  All birds taken will be disposed of.  Birds will be disposed of by landfill burial, or 


given to Entomology/Pest Management or USDA Wildlife Services.  Participants must report 


to 56 FW/SEF the number and species of birds taken for permit reporting purposes. 


7.2.5.  Only personnel listed on the 56 FW/SEF BASH Depredation letter are allowed to 


participate with the prior knowledge of 56 FW/SEF. 


7.2.6.  Prior to arming for any depredation, the excursion leader(s) will validate personnel on 


the arming roster, contact their unit commander to ensure individuals are not on the do-not-


arm list, and give a refresher safety briefing covering, at a minimum, the following topics: 


7.2.6.1.  Primary emphasis is on safety and reducing the hazard, not killing wildlife. 


7.2.6.2.  General firearms safety rules. 


7.2.6.3.  Shoot/no shoot decisions and fields of fire. 


7.2.6.4.  Proximity to personnel, aircraft, runways, buildings, and base perimeter. 


7.2.6.5.  Use of hearing and eye protection. 


7.2.6.6.  Type of ammunition allowed (shot size T or smaller). 


7.2.6.7.  Visual identification training to prevent shooting protected, threatened, and 


endangered birds. 
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7.2.6.8.  All weapons will remain unloaded until ready to shoot.  Weapons will be 


unloaded immediately after depredation is complete, IAW AFMAN 31-129, USAF Small 


Arms and Light Weapons Handling Procedures. 


7.2.6.9.  Airfield Management, 56 FW/SEF, Tower, and SOF retain authority to decline 


or terminate depredation activities as mission needs or safety dictates. 


7.2.6.10.  Excursion leader(s) are required to have a hand-held radio and be in constant 


contact with Airfield Management/Tower during depredation. 


7.3.  Participant Responsibilities.  Participants will: 


7.3.1.  Report to wing safety and check in with the excursion leader. 


7.3.2.  Comply with all firearms laws (privately owned firearms are not authorized). Luke 


AFB has a permit for the purpose of depredation to control wildlife on the airfield.  When 


conducting depredation the purpose is controlling wildlife only -- not hunting. 


7.3.3.  Provide their own eye protection and ear protection. 


7.3.4.  Only government weapons and ammunition are authorized for use. 


7.3.5.  Collect and dispose of all expended shells.  DO NOT leave dead or injured birds on 


the airfield. 


7.3.6.  If driving on the flightline/CMA area, the driver will have a valid Luke AFB 


competency card.  Only GOVs will travel on the airfield perimeter road. 


7.4.  Excursion Leader Responsibilities.  The Excursion leader will: 


7.4.1.  Ensure all participants comply with the provisions of this instruction. 


7.4.2.  Inform Airfield Management where on the airfield the group will be depredating. 


7.4.3.  Inform Airfield Management when the group is finished. 


7.5.  Airfield Management Responsibilities.  Airfield Management will: 


7.5.1.  Deconflict depredation with other known activities on the airfield such as 


construction, surveying, maintenance, etc.  No depredation is allowed in the vicinity of such 


activities. 


7.5.2.  Notify Command Post, Maintenance Operations Center (MOC), Tower, and the Base 


Defense Operations Center (BDOC) at 856-5971, prior to going out onto the airfield. 


7.5.3.  Notify Command Post, MOC, Tower, and the BDOC when complete. 


7.6.  56CES Responsibitilies.  56 CES will assist with the depredation when shop personnel are 


available.  However, Pest Management should primarily be used for reducing wildlife habitat 


through herbicide and toxicant operations. To the maximum extent possible, ensure sufficient 


materials are available during the Spring/Summer months. 


7.7.  Restrictions. 


7.7.1.  Activities are restricted to the south end of the airfield near the skeet range; in between 


the runways; the west side of the airfield between the skeet range and the EOD area; the 


infield; and the north end of the airfield. 
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7.7.2.  Firearms will not be discharged if there is reasonable chance the shot will exit the base 


perimeter.  Firearms will not be discharged over any paved roads, taxiways, or runways. 


7.7.3.  There will be no shooting toward the main base or any aircraft within 500 feet. 


7.7.4.  Permission from Luke Tower is required within 100 feet of a runway or overrun.  


Follow airfield driving procedures IAW AFI 13-213 LUKE AFB Supplement.  When 


shooting does take place within 100 feet it will only be parallel to, or opposite direction of 


these areas. 


 


GREGORY KREUDER,  


Brigadier General, USAF 


Commander 
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Attachment 1 


GLOSSARY OF REFERENCES AND SUPPORTING INFORMATION 


References 


AFI 91-212, Bird/Wildlife Aircraft Strike Hazard (BASH) Management Program, 31 May 2018 


AFI 91-202, The US Air Force Mishap Prevention Program, 12 March 2020 


AFI 91-204, Safety Investigation and Hazard Reporting, 30 July 2019 


AFI 33-322, Records Management and Information Governance Program, 23 March 2020 


Executive Order 13751, Safeguarding the Nation from the Impacts of Invasive Species, 8 


December 2016 


Adopted Form 


AF Form 847, Recommendation for Change of Publication 


Abbreviations and Acronyms 


AGL—Above Ground Level 


AHAS—Avian Hazard Advisory System 


AMA—Aircraft Movement Area 


ATIS—Automatic Terminal Information Service 


BAM—Bird Avoidance Model 


BASH—Bird/Wildlife Aircraft Strike Hazard 


BDOC—Base Defense Operations Center 


BHWG—Bird Hazard Working Group 


BMGR—Barry M. Goldwater Range 


BWC—Bird Watch Condition 


EOD—Explosive Ordnance Disposal 


FAA—Federal Aviation Administration 


ILS—Instrument Landing System 


MOA—Military Operating Area 


MOC—Maintenance Operations Center 


MTR—Military Training Route 


NEXRAD—Next Generation Radar 


NOTAM—Notice to Airmen 


OIC—Officer-In-Charge 


OPR—Office of Primary Responsibility 
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PIREP—Pilot Report 


RAPCON—Radar Approach Control 


RCO—Range Control Officer 


RDS—Records Disposition Schedule 


SOF—Supervisor of Flying 


USDA—United States Department of Agriculture 


WEZ—Wildlife Exclusion Zone 
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Attachment 2 


WILDLIFE EXCLUSION ZONE 


Figure A2.1.  Wildlife Exclusion Zone. 
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Attachment 3 


BIRD STRIKE HAZARDS 


A3.1.  The following is a summary of:  The bird strike hazards, and possible options for 


reducing each hazard to flight operations.  A brief description of each bird, and how each method 


of control or avoidance is to be employed, is provided.  56 CES Entomology section and 


environment section should be notified before new techniques are implemented for bird strike 


hazards. Program activities shall follow the Luke AFB and BMGR Integrated Natural Resources 


Management Plan for wildlife conservation consistent with the intended use of the installation 


subject to aviation safety requirements. Luke AFB Integrated Pest Management Plan provides 


guidance for Pest Management actions. Species shall be managed according to their relative 


hazard score ranking.  The Wildlife Exclusion Zone will be the focus of active and passive 


control efforts. These documents may be referenced on the 56 FW Flight Safety Sharepoint. 


A3.1.1.  Small Birds. 


A3.1.1.1.  Mourning Doves (Zenaida macroura): 


A3.1.1.1.1.  Hazard.  This species provides the "routine" threat to flight operations.  


They create a hazard because of the bird attractants on the airfield.  Doves loaf in the 


short grass, weedy vegetation, and bare soil in the fields along the sides of the 


runways, and roost or perch on trees and fences.  They feed on the seeds of weeds and 


grass, and swallow grit. 


A3.1.1.1.2.  Hazard Reduction.  Habitat modification and control techniques have 


been devised to effectively reduce the threat. 


A3.1.1.1.2.1.  The source of easy food within the general airfield area must be 


reduced to an absolute minimum. 


A3.1.1.1.2.2.  Once the food source is eliminated, action should be taken to 


reduce the attraction of the loafing areas, such as clear ramp space and closely 


mowed fields. 


A3.1.1.1.2.3.  Bird depredation will be performed by qualified personnel IAW 


established procedures in this instruction.  (See Chapter 5) 


A3.1.1.1.2.4.  Scare devices such as noisemakers will be used. 


A3.1.1.2.  Horned Lark (Eremophila alpestris): 


A3.1.1.2.1.  Hazard.  Horned larks create a hazard because of the bird attractants on 


the airfield, although the propensity of the species to wander widely would ensure 


that some are likely to visit even if measures are taken to remove attractants.  Larks 


loaf in the short grass, weedy vegetation, and bare soil in the fields along the sides of 


the runway.  They feed on insects and on the seeds of weeds and grass. 


A3.1.1.2.2.  Hazard Reduction.  Habitat modification and control techniques have 


been devised to effectively reduce the threat. 


A3.1.1.2.2.1.  The source of easy food within the general airfield area must be 


reduced to an absolute minimum. 
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A3.1.1.2.2.2.  Once the food source is eliminated, action should be taken to 


reduce the attraction of the loafing areas, such as clear ramp space and closely 


mowed fields. 


A3.1.1.2.2.3.  Bird depredation will be performed by qualified personnel IAW 


established procedures in this instruction.  (See Chapter 5) 


A3.1.1.2.2.4.  Scare devices such as noisemakers may be effective. 


A3.1.1.3.  White-Winged Doves (Zenaida asiatica): 


A3.1.1.3.1.  Hazard.  This species arrives in Arizona in mid-April and departs in early 


September, although migration sometimes occurs beyond those dates.  They generally 


travel to and from resting and feeding areas in flocks of five to 50 or more, at 


altitudes of 100 to 200 feet AGL. 


A3.1.1.3.2.  Hazard Reduction.  Since most of the white-winged doves are transient 


over the base, habitat management is not effective.  Increased vigilance in the early 


morning hours, accompanied by the same scare tactics used for mourning doves, is 


the only viable control measure. 


A3.1.1.4.  Burrowing Owls (Athene cunicularia): 


A3.1.1.4.1.  Hazard. Burrowing Owls are a strike hazard because they inhabit ground 


squirrel burrows near the runways.  Their primary food sources are insects, 


amphibians, and small mammals caught at night. 


A3.1.1.4.2.  Hazard Reduction.  Habitat modification and control techniques have 


been devised to effectively reduce the threat. 


A3.1.1.4.2.1.  Burrowing owls can be trapped and relocated.  Authorization is 


required by the US Fish and Wildlife Service prior to commencing trapping 


activities, which is accomplished by the Wing USDA Representative. 


A3.1.1.4.2.2.  Depredation of food sources such as ground squirrels. 


A3.1.1.4.2.3.  Depredation of burrowing owls requires prior authorization from 


the US Fish and Wildlife Service. Depredation will be performed by qualified 


personnel IAW established procedures in this instruction.  (See Chapter 5) 


A3.1.2.  Raptors and Birds of Prey. 


A3.1.2.1.  Hazard.  Raptors in the immediate area include the Turkey Vulture, Red-tailed 


Hawk, Swainson's Hawk, Harris Hawk, Ferruginous Hawk, Cooper’s Hawk, Sharp-


shinned Hawk, Prairie Falcon, Peregrine Falcon, American Kestrel, and Northern Harrier.  


Owls such as the Burrowing Owl, Barn Owl and Great-Horned Owl are also found in the 


area.  The Swainson's Hawk is migratory, passing through the area during March and 


April, and from September through early October.  These pose the greatest potential 


hazard since they travel in flocks of up to 40 or more birds.  Red-tailed and Ferruginous 


hawks, kestrels, and harriers are all common winter residents in the vicinity of the base.  


These temporary residents arrive in the fall and depart in the spring. Turkey Vultures are 


frequently observed from spring through fall in the local area.  These birds are commonly 


encountered throughout the local area at altitudes of less than 1500’ AGL.  These birds 


can be particularly hazardous to aircraft because of their size and widespread distribution 
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over bases and low-level areas.  Raptors (particularly vultures) use thermals to their 


advantage to search for prey.  These birds become active during mid-morning and remain 


aloft until late afternoon.  The potential for damage is increased due to the large size of 


many raptors and their frequent occurrence on the airfield. The ground squirrels that 


reside on base provide potential food for raptors.  Raptors may cross over runways in 


pursuit of prey.  Thermals generated by the runways are attractive to hawks and vultures.  


The properties adjacent to Luke Air Force Base, especially on the western and southern 


sides, often contain raptors such as the northern harrier, which sometimes stray into the 


air space over the runways. 


A3.1.2.1.1.  Hazard Reduction.  Habitat modification and control techniques have 


been devised to effectively reduce the threat. 


A3.1.2.1.1.1.  Raptors can be trapped and relocated.  This may require 


coordination with state and federal agencies, which is accomplished by the Wing 


USDA Representative. 


A3.1.2.1.1.2.  Depredation of food sources such as ground squirrels and rabbits. 


A3.1.2.1.1.3.  Removal of carrion from roads, particularly along SR 85 near 


KGXF and Ranges 1 and 2. 


A3.1.2.1.1.4.  Scare devices such as noisemakers may be effective. 


A3.1.2.1.1.5.  Bird depredation will be performed by qualified personnel IAW 


established procedures in this instruction.  (See Chapter 5) 


A3.1.3.  Pigeons (Columbus Livia): 


A3.1.3.1.  Hazard.  Domestic pigeons, also known as rock doves, are uncommon on the 


airfield, but nest occasionally in hangars and other buildings near the airfield. 


A3.1.3.1.1.  Hazard Reduction. 


A3.1.3.1.1.1.  Nets can be installed to mechanically exclude pigeons from 


building ledges. 


A3.1.3.1.1.2.  Birds can be captured with traps and/or euthanized.  This should be 


coordinated with 56 CES Entomology section. 


A3.1.3.1.1.3.  Birds can be poisoned using DRC-1339.  This should be 


coordinated with 56 CES Pest Management section. 


A3.1.3.1.1.4.  Bird depredation will be performed by qualified personnel IAW 


established procedures in this instruction.  (See Chapter 5) 


A3.1.4.  Other Birds: 


A3.1.4.1.  Hazard.  House Finches, various blackbirds and grackles, and a variety of other 


species of small birds are occasionally found on or near the airfield.  All birds except 


House Sparrows, common pigeons, Eurasian collared doves and starlings are protected 


by law, but can be taken by permit. 
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A3.1.4.1.1.  Hazard Reduction.  Current depredation permit allows most of these 


species to be taken as part of the depredation program.  However, 


threatened/endangered and Bald/Golden Eagles may not be harassed or killed under 


current permits. 


A3.1.4.1.1.1.  Closing dumpster lids excludes potential food sources for 


scavengers. 


A3.1.5.  Ground Squirrels and Rabbits. 


A3.1.5.1.  Hazard.  Although aircraft could strike these animals on the runway, the 


greatest danger is these species will attract predators such as birds of prey, coyotes, 


and/or foxes, which are themselves a strike hazard. 


A3.1.5.1.1.  Hazard Reduction. 


A3.1.5.1.1.1.  Reduce the number of ground squirrels and rabbits, which are a 


potential food source of raptors.  These species can be poisoned by using Carbon 


Monoxide cartridges placed into the burrows and by application of Zinc 


Phosphide toxicant. Gas injection systems such as the Rodenator can be used to 


eliminate burrowing animals and destroy their burrows. 


A3.1.5.1.1.2.  Animals can be trapped and euthanized. 


A3.1.5.1.1.3.  Empty burrows can be destroyed. 


A3.1.5.1.1.4.  Animal depredation will be performed by qualified personnel IAW 


established procedures in this instruction.  (See Chapter 5) 


A3.1.6.  Coyotes. 


A3.1.6.1.  Hazard.  The probability of an aircraft striking a coyote is low, but if it occurs 


damage is likely to be extensive. 


A3.1.6.1.1.  Hazard Reduction. 


A3.1.6.1.1.1.  Maintain airfield perimeter fencing and install barriers in ditches to 


prevent easy coyote access to the airfield. 


A3.1.6.1.1.2.  Control of ground squirrels, rabbits and quail may reduce the 


attractiveness of the airfield to coyotes. 


A3.1.6.1.1.3.  Animals can be harassed. 


A3.1.6.1.1.4.  Animals can be trapped and euthanized. 


A3.1.6.1.1.5.  Animals can be depredated by qualified personnel. 
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ABOUT THIS PLAN 


This installation-specific Environmental Management Plan (EMP) is based on the U.S. Air Force’s 
(USAF’s) standardized Integrated Cultural Resources Management Plan (ICRMP) template. This Plan is 
not an exhaustive inventory of all cultural resource requirements and practices. External resources, 
including Air Force Instructions (AFIs); Air Force Manuals (AFMANs); USAF Playbooks; and federal, 
state, local, and permit requirements are referenced, where applicable.  


Certain sections of this ICRMP begin with standardized, USAF-wide “common text” language that 
addresses USAF and Department of Defense (DoD) policy and federal requirements. This common text 
language is restricted from editing to ensure that it remains standard throughout all plans. The designated 
Air Force Civil Engineer Center (AFCEC) Office of Primary Responsibility (OPR) with assistance from 
the AFCEC Office of Collateral Responsibility (OCR) maintains and updates common text language as 
appropriate. 


Installation Supplement sections follow each of the USAF-wide common text sections. Installation 
Supplements sections contain installation-specific content to address state, local, and installation-specific 
requirements. Installation sections are unrestricted and are maintained and updated by AFCEC 
environmental Sections and/or installation personnel. Updates should be made only when there are unique 
requirements at an installation. They should not be used to reiterate standard USAF requirements, such as 
those found in AFIs, AFMANs, or Department of Defense Instructions (DoDIs).   
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DOCUMENT CONTROL 


Standardized ICRMP Template  


In accordance with (IAW) the Air Force Civil Engineer Center (AFCEC) Environmental Directorate (CZ) 
Business Rule (BR) 08, EMP Review, Update, and Maintenance, the standard content in this ICRMP 
template is reviewed periodically, updated as appropriate, and approved by the Cultural Resources Subject 
Matter Expert (SME).  


This version of the template is current as of 06/26/2020 and supersedes the 2020 version.  


Installation ICRMP 


Record of Review – The ICRMP is updated annually, or more frequently, as changes to cultural resource 
management and protection practices occur, including those driven by changes in applicable regulations. 
Updates will be made directly in the body of the document or to an appendix, as appropriate. The ICRMP 
will be revised and approved at least every five years, or when there is a significant change to the mission 
or installation, in accordance with (IAW) DoDI 4715.16, Cultural Resources Management, and AFMAN 
32-7003, Environmental Conservation. The Base Civil Engineer (BCE) level, at a minimum, will sign the 
five year/significant updates. The installation Cultural Resources Manager (CRM) or an AFCEC Branch or 
Section Cultural Resources Media Manager (CRMM) will update the Plan every year. ICRMP updates 
should consider the effects of installation missions on cultural resources, the maintenance and upkeep of 
those resources, and compliance with National Historic Preservation Act (NHPA) Sections 106 and 110, 
and new survey and evaluation data. The CRM, the CRMM, or the Branch specialist will send the ICRMP, 
or a summary of updates since the last approval, to the Civil Engineer (CE) squadron commander or 
comparable officer/civilian for review IAW DoDI 4715.16 and AFMAN 32-7003. Annual reviews do not 
require BCE signature, but are captured in a memo to the BCE. Annual review procedures are outlined 
below: 


ICRMP Annual Review and Coordination 


Annual Requirements (at a minimum) 


• Update data tables (minimum will include: resources, evaluations, locations, and references), 
including the Installation Profile 


• Update survey locations tables and maps. Always include surveyed acreage and survey boundaries, 
note the dates of the surveys, and cite the survey report on the map or in map legends 


• Add new Memoranda of Agreements (MOAs), Programmatic Agreements (PAs), Native American 
Graves Protection and Repatriation Act (NAGPRA) Comprehensive Agreements (CAs) and Plans 
of Action, and other signed agreements or understandings that drive work requirements 


• Summarize MOAs, PAs, NAGPRA CAs/Plans of Action and other agreement or understanding 
documents in the Executive Summary and Work Plan 


• Add outline of new planning data, to include mission changes, construction, destruction, 
development, etc., that will drive NHPA Section 106 and/or Environmental Impact Analysis 
Process (EIAP) reviews and consultations 


Timing 


• Update period is at least annual 
• ICRMP may (and should) be updated continuously through the year 
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Validation 


• The AFCEC CRMM or the installation CRM writes an Annual Update Memo to the installation 
briefly outlining annual changes and additions 


• Annual Update Memo included in the ICRMP 
• Update is complete when the Annual Update Memo is sent to the installation CRM for appropriate 


installation-level distribution. The annual review cycle is complete (and the ICRMP will show as 
“green” on all relevant eDASH dashboards) after the Memo is sent and all required metrics are 
updated in the Plans and Permits tool on eDASH 


Digital File Storage and Archiving 
• Current approved ICRMP PDF is kept on installation eDASH page 
• Installation will follow their installation’s approved file management plan (e.g. Air Force Records 


Management System [AFRIMS]) for archiving older ICRMPs IAW with current USAF policy 
 


Review Date Review Participants Notes/Remarks Result in Plan 
Update? (Yes or No) 


21 Jan 2022 Matt Yacubic, Jon 
Shumaker, Adrianne 
Rankin, and Lisa 
McCarrick 


Annual review led to 
minor changes/updates 
to content 


Yes 
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ICRMP Approval (Signature Page) 


This Integrated Cultural Resource Management Plan for the Barry M. Goldwater Range East has been 
prepared in accordance with the regulations, standards, and procedures of the Department of Defense and 
the U.S. Air Force following Air Force Manual (AFMAN) 32-7003. 


 


 


 


CHARLES E. BUCHANAN Date:  
Director, 56 Range Management Office 
Luke AFB, AZ 
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1.0 OVERVIEW AND SCOPE 


This ICRMP was developed to provide for effective management and protection of cultural resources. It 
summarizes the history and prehistory of the installation and reviews past historical and archaeological 
survey efforts. It outlines and assigns responsibilities for the management of cultural resources, discusses 
related concerns, and provides standard operating procedures (SOPs) that will help to manage or preserve 
the cultural resources of the installation within the context of the mission. The ICRMP is intended for use 
by all personnel involved in installation planning. AFMAN 32-7003 acts as the main driver for the ICRMP. 
The Cultural Resources Management Playbook serves as supplemental guidance to this Plan. 


1.1 Executive Summary 


The Barry M. Goldwater Range (BMGR) has served as a military training range since it was first established 
to train United States (U.S.) pilots and other aircrew members during World War II. As the nation’s fourth 
largest land-based range, and the largest Air Force range at which tactical aviation training is the 
predominant mission, the BMGR remains indispensable to the ability of the U.S. Armed Forces to produce 
the combat-ready aircrews needed to defend the nation and its interests. The range is also vital for preparing 
other personnel and units that perform a wide diversity of missions relevant to the air-ground battlefield 
and is routinely used for operational testing activities (also referred to as “operational test” or “testing and 
evaluation”). 


The BMGR boundary encompasses approximately 1,743,428 acres, of which about 1,659,365 acres of 
federal public land are withdrawn from public use and reserved for military training and testing, 
approximately 1.5 acres are non-federally owned inholdings, and approximately 84,062 acres are 
Department of Defense (DoD)-acquired lands. Although the BMGR has been in operation since it was 
established in 1941, authorization for the range is not permanent and requires periodic extensions. Most 
recently, the Military Lands Withdrawal Act (MLWA) of 1999 (Public Law 106-65) extended authorization 
for the BMGR for 25 years. The MLWA of 1999 withdrew the federal public land that comprises more 
than 95 percent of the BMGR as one military range but reserved the eastern and western portions of the 
range for separate use by the Secretaries of the Air Force and Navy, respectively. The eastern and western 
portions of the range are designated as BMGR East and BMGR West. 


The MLWA of 1999 provides that the lands withdrawn for the BMGR are reserved for: 


• An armament and high-hazard testing area 
• Training for aerial gunnery, rocketry, electronic warfare, and tactical maneuvering and air support 
• Equipment and tactics development and testing 
• Other defense related purposes 


The U.S. Air Force (Air Force) is the administrator and primary user of BMGR East, and the U.S. Marine 
Corps (Marine Corps), a component of the Department of the Navy, is the administrator and primary user 
of BMGR West. BMGR East encompasses approximately 60 percent of the total range.  


The 56 Fighter Wing (56 FW) Commander has direct responsibility for implementing the cultural resources 
management program utilizing such tools as the ICRMP, which successfully integrates cultural resources 
management into Air Force processes designed to achieve daily mission objectives. The day-to-day 
responsibility for cultural resources management at the BMGR East is that of the Cultural Resources 
Manager (CRM).  



https://static.e-publishing.af.mil/production/1/af_a4/publication/afman32-7003/afman32-7003.pdf

https://cs2.eis.af.mil/sites/10041/ceplaybooks/cr/pages/overview.aspx
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This ICRMP has been developed in accordance with the revised guidelines for AFMAN 32-7003 to serve 
as a management plan for fiscal years (FY) 2020-2025. This ICRMP provides the Commander and those 
responsible for implementing the Commander’s decisions with the necessary information regarding the 
treatment of Cultural resources at BMGR East. 


  


1.1.1 Summary of Major Points 


The results and status of investigations at BMGR East are summarized in the Summary of Known Cultural 
Resources at BMGR East Table. Section 8.1 Physical Setting provides detailed information about evaluated 
resources. 


Table 1: Summary of Known Cultural Resources at BMGR-East 


Installation 
properties 


Archaeological 
Sites (Eligible) 


Architectural 
Resources 
Evaluated 
(Eligible) 


Architectural 
Resources Not 
Evaluated, built 


1969-1974 


Architectural 
Resources to reach 


50 years during 
FY 2020-2025 


Known TCPs 


1656 194 5 0 0 55 
(potential) 


. 


1.1.2 Cultural Resources Management Goals and Objectives 


A principle goal of the BMGR East environmental program is to support the military mission on the range 
by sustaining the withdrawal of public lands through proactive cultural resource management. Other 
activities that provide protection for cultural resources on the BMGR East indirectly support the military 
mission by preventing or minimizing conflicts between military operations and resource protection goals 


As a federal agency, the 56 RMO is subject to Section 106 of the National Historic Preservation Act (AKA 
54 United States Code (USC) § 306101 et seq.) This regulation requires all federal agencies to take into 
account the effects of their undertakings on historic properties. The 56 RMO CRM and other cultural staff 
ensure that all ground-disturbing projects that may have potential to adversely affect historic properties are 
properly evaluated, and that any adverse effects are avoided or mitigated in consultation with the Arizona 
State Historic Preservation Office and Native American Tribes following all applicable statutes, 
regulations, and policies. 


Cultural Resources Goals and Objectives 


Goal: Follow Section 106 Process for New Projects 
Objectives: 


• Identify project early in the development phase that will require Section 106 
• Ensure surveys are adequate and that eligibility determinations are completed through 


consultation with AZ SHPO and tribes 
• Complete consultation before breaking ground on the project 


Goal: Continue Long-Term Survey/Inventory Project on Previously Disturbed Areas. 
Objectives: 
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• Identify priority areas on BMGR East that require survey, such as tactical (TAC) ranges, 
numbered ranges, and/or roads 


• Work with AFCEC to bring on contractor 
• Support contractor as needed for completion of project(s) 
• Consult on completed survey(s) with AZ SHPO and tribes regarding adequacy and eligibility 


determinations 
Goal: Develop and Implement Programmatic Agreement with AZ SHPO for the Streamlined Operation, 
Maintenance, and Enhancement of BMGR East 
Objectives:  


• Identify previous types of projects that fall within the categories of operations, maintenance, and 
enhancement that have no possibility of adverse effect to historic properties, little potential but 
require further review, and that would have an adverse effect 


• Develop draft agreement  
• Legal review by 56 FW/JA  
• Draft Review by AZ SHPO and ACHP  
• Execution of Programmatic Agreement between parties 


Goal: Management of Cultural Resources 
Objectives:  


• Identify sites to set up for long-term monitoring 
• Assign consultant to visit and evaluate sites, set up monitoring photo-points (repeat photography), 


report on site conditions and threats 
• Direct site stewards to visit sites, report on site conditions, threats 


Goal: Address Curation Facility Issues 
Objectives:  


• Facility assessment to be completed and reviewed internally. 
• Develop implementation plan; submit to AFCEC for review and funding. 
• Implement plan. 


Goal: Continue Native American Consultation 
Objectives:  


• Fund single/multi-day consultation and field trips. 
• Fund tribal ethnographies and oral histories, with goal of identifying TCPs/sacred sites. 
• Prepare Memorandum of Understanding (MOU) to establish consultation protocols and provide 


reasonable access to TCPs and sacred sites. 
Goal: Development and Implementation of Mitigation Plans and Strategies 
Objectives: 


• Implement Historic Property Treatment Plan (HPTP) developed for North TAC 
• Develop HPTPs for other remaining TAC and numbered ranges impacted by EOD activities 
• Implement overall mitigation through excavation, avoidance, and/or creative mitigation strategies 


 


1.1.3 Current and Priority CRM Requirements (5 Year Plan) 


Programming and Planning Work Plan 
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FY Project Title and Description Timeline Status 


FY21, FY22, 
FY23, FY24, 
FY25 


NURDOS2121, NURDOS2122, 
NURDOS2123, NURDOS2124, 
NURDOS2125 
Funds archaeological collection 
curation costs to include equipment 
and supplies. 


1-yr, Project, recurring 
Programmed to 
be OBAD to 
Base 


FY21, FY22, 
FY23, FY24, 
FY25 


NURDOS2021, NURDOS2022, 
NURDOS2023, NURDOS2024, 
NURDOS2025 
Funds Native American consultation 
requirements 


1-yr, Project Specific 
Support 


Programmed for 
contract support 


FY21, FY22, 
FY23, FY24, 
FY25 


NURDOS0921, NURDOS0922, 
NURDOS0923, NURDOS0924, 
NURDOS0925 
Monitoring for archaeological 
discoveries as necessary. 


1-yr, Project Specific, 
recurring. 


Programmed for 
contract support 


FY24 
NURDOS4023 
Funds efforts to support ICRMP 
updates. 


1-yr, non- recurring. Programmed for 
contract support 


FY21, FY22, 
FY23, FY24, 
FY25 


NURDOS2321, NURDOS2322, 
NURDOS2323, NURDOS2324, 
NURDOS2325 
Supports the requirement to 
prepare/update survey of cultural 
resources IAW regulatory 
requirements, specifically the NHPA 
Section 106, Section 110, ARPA, and 
Sikes Act; complies with OCT 2005 
PA with AZ SHPO. 


1-yr, Project Specific, 
recurring. 


Programmed for 
contract support 


FY21, FY22, 
FY23, FY24, 
FY25 


NURDOS2221, NURDOS2422, 
NURDOS2623, NURDOS0924, 
NURDOS0925, NURDOS0927 
Monitoring conditions of historic 
resources & prehistoric sites IAW the 
NHPA, ARPA and AFMAN 32-7003. 
Activities include: 
• continued funding for AZ Site 


Stewards program 
• baseline recording of 


archaeological sites and places of 
cultural importance 


1-yr, Recurring Programmed for 
contract support 


FY21, FY22, 
FY23, FY24, 
FY25 


NURDOSXXXX 
• implement existing HPTP on 


NTAC 
• Develop HPTPs for remaining 


ranges and TACs 
• Develop HPTPs for other areas of 


BMGR East being impacted, such 


1 yr, recurring Not programmed 
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as roads and Area B public use 
area 


FY21, FY22, 
FY23, FY24, 
FY25 


NURDOS6121, NURDOS6122 
AZSITE fees—access to Arizona’s 
cultural resources site database 


1-yr recurring 
Programmed to 
be OBAD to 
Base 


 


1.2 General Information 


1.2.1 Mission Statement 


The 56 FW mission is to “train the world's greatest fighter pilots and combat ready airmen through various 
lines of effort with a vision of being the epicenter of airpower… the proving ground for how we train, team 
and think to win tomorrow’s fight.”  


The 56th fighter wing is the largest fighter wing in the Air Force The preeminent activity at the BMGR East 
is training F35 and F16 pilots. In addition, the BMGR serves the US Navy, Air Force Reserve Command, 
Air National Guard (ANG), and Army National Guard in these capacities. Other installations that regularly 
practice at BMGR include MCAS Miramar, Davis-Monthan AFB, Silverbell Army Heliport, and Morris 
ANG Base at Tucson International Airport. In addition to regular users, “casual user” training deployments 
that originate from active duty, reserve, and ANG flying units from other areas of the U.S. and allied units 
from overseas also train at the range. 


The 56 Range Management Office's (56 RMO) role in supporting the wing's mission is to provide relevant 
training resources, whether it be land, air space, or airfield management and respective attributes. 56 
RMO/Environmental Science Management’s (ESM) role is to strengthen partnerships to create synergy and 
collaboration through dedicated management and stewardship of entrusted resources, and to manage and 
execute the cultural resources program in support of the unit’s mission and vision. 


. 


1.2.2 Historical Perspective 


The BMGR was established on 5 September 1941 to support new Army Air Force flying training programs 
at Luke Field and Williams Field as the U.S. prepared its armed forces prior to deploying them to fight in 
World War II. The initial parcel of land set aside for the range included most of what is now the BMGR 
East. By March 1943, additional parcels had been added to the range to expand the training capacity of the 
eastern portion of the range and support flight training programs to the west at Yuma Army Air Base. Three 
key characteristics of the range were critical to its intended mission. The range was in close flying proximity 
to the air bases that it served, was uninhabited and undeveloped, and was large enough to be divided into 
several sub-areas that could safely support simultaneous but independent training missions. The proximity 
of the BMGR to military air bases and its size continue to be two of the most important assets of the range 
for supporting contemporary military training. Military use has continued to preclude habitation or 
development, with the exception of infrastructure needed for military use. 


The Yuma Army Air Base was developed as a training command site separate from those at Luke and 
Williams fields. This base, and the addition of the western parcels to the gunnery and bombing range, 
established a second area of aircrew training operations that were independent from those conducted in the 
eastern range areas. This basic east-west split of range resources has been continued ever since and is 
currently represented by the BMGR East and the BMGR West divisions of the range. 
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President Franklin D. Roosevelt originally designated the BMGR through authority provided to the 
president at that time to execute federal land withdrawals. The BMGR remained under administrative 
withdrawal until 1986 when Congress passed the Military Land Withdrawal Act (MLWA) of 1986 (Public 
Law 99-606), which renewed the range for military use for another 15 years and provided guidance for its 
use and management. The MLWA of 1986 was superseded by the MLWA of 1999 (Public Law 106-65), 
which renewed the range for an additional 25 years (until October 2024). 


Additional information regarding the military use and land management histories can be found in the 
BMGR Integrated Natural Resources Management Plan (INRMP) (Luke AFB and MCAS Yuma 2018). 


 


1.2.3 Legal Requirements 


Cultural resource management must be performed IAW federal laws and regulations and DoD and USAF 
policies and requirements. Specific legal requirements are identified in applicable sections of this Plan, the 
Cultural Resources Management Playbook, the eDASH Cultural Resources Home Page, the eDASH Air 
Force Legal Operations Agency (AFLOA) Legal and Other Requirements List, and in referenced 
documents. 


Installation Supplement – Legal Requirements 


 


 


  


 


. 


2.0 INSTALLATION PROFILE 


Scope of Plan Barry M. Goldwater Range East  
OPR 56 RMO has overall responsibility for implementing the 


Cultural Resources Management Program and is the 
lead organization for monitoring compliance with 
applicable federal, state and local regulations 


Cultural Resources Manager Name: Adrianne Rankin  
Phone: (623) 856-8410 
Email: adrianne.rankin@us.af.mil 
 
Name: Jon Shumaker 
Phone: : (623) 856-7423 
Email: jon.shumaker@us.af.mil 


State Historic Preservation Office AZ State Historic Preservation Office  
1100 W. Washington Street 
Phoenix, AZ 85007 
Phone: (602) 542-4009 


Consulting Native American Tribe(s)  Ak-Chin Indian Community 
Cocopah Tribe of Arizona 
Colorado River Indian Tribe  



https://cs2.eis.af.mil/sites/10041/ceplaybooks/cr/pages/overview.aspx

https://cs2.eis.af.mil/sites/10040/WPP/ProgramPage/ProgramPage.aspx?Program=Cultural%20Resources

https://cs2.eis.af.mil/sites/10040/Lists/AFLOALegal/AllItems.aspx?FilterField1=Program%5Fx0020%5FArea&FilterValue1=Cultural%20Resources

https://cs2.eis.af.mil/sites/10040/Lists/AFLOALegal/AllItems.aspx?FilterField1=Program%5Fx0020%5FArea&FilterValue1=Cultural%20Resources

mailto:adrianne.rankin@us.af.mil

mailto:Jon.shumaker@us.af.mil
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Fort McDowell Yavapai Nation 
Fort Mohave Indian Tribe  
Gila River Indian Community 
Hopi Tribe of Arizona 
Pascua Yaqui Tribe of Arizona  
Pueblo of Zuni 
Quechan Tribe of the Fort Yuma Indian Reservation 
Salt River Pima-Maricopa Indian Community 
San Carlos Apache Tribe 
Tohono O’odham Nation 
Tonto Apache Reservation 
White Mountain Apache Tribe 
Yavapai-Apache Nation 
Yavapai-Prescott Indian Tribe 


Routinely consulted parties 17 Federally Recognized Tribes, AZ SHPO 
Office of the Secretary of Defense most 
current "Base Structure Report" notion 
of the “total acres” managed by the 
Installation including GSUs 


1,052,260 acres 


Installation surveyable acres (i.e., 
undisturbed, accessible acres)  


1,052,260 acres 


Total acres ever surveyed  204,428 acres   
Acres surveyed in FY2020 1600 
Cultural Resources outreach program 
(e.g., website, welcome package, or 
brochures)? 


 EOD Brief 
Face to the Nation for Pilots  


Total archaeology sites recorded 1656 
Archaeology sites recorded in FY2020 20 
Cumulative number of archaeology sites 
recorded through FY2020 


1540 


Number of eligible or listed sites Elig. 1293; listed 194 
Number of non-eligible sites 4 
Number of unevaluated sites 1439 
Number of archaeology sites evaluated in 
FY2020 


4 


Total number real property facilities as 
reported in Appendix A 


5  


Number of eligible or listed real property 
facilities as reported in Appendix A 


5  


Number of non-eligible real property 
facilities as reported in Appendix A 


0  


Number of unevaluated real property 
facilities as reported in Appendix A 


0  


Number of real property facilities 
evaluated in FY2020 as reported in 
Appendix A 


0 


Have Historic Status Codes been updated 
in the Accountable Property System of 
Record in FY2020? 


N/A 



https://www.acq.osd.mil/eie/BSI/BEI_Library.html
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Number of archaeology sites mapped into 
GIS 


1656 


Number of surveyed acres mapped into 
GIS 


204,428 


Are historic real property assets 
(buildings/structures) mapped into GIS? 


N/A 


Cumulative volume in cubic feet of 
archaeology collections 


Currently being reevaluated 


Cumulative volume in linear feet of 
associated records 


Currently being reevaluated 


Cumulative volume of archaeology 
collections complying with 36 CFR Part 
79 


61 cubic feet 


Volume of archaeology collections 
acquired in FY2020 


0 


Volume of associated recorded acquired 
in FY2020 


 1 linear inch  


Archaeological collections repositories  2  
 


3.0 ENVIRONMENTAL MANAGEMENT SYSTEM 


The USAF environmental program adheres to the Environmental Management System (EMS) framework 
and its “Plan, Do, Check, Act” cycle for ensuring mission success. Executive Order (EO) 13834, Efficient 
Federal Operations; DoDI 4715.17, Environmental Management Systems; AFI 32-7001, Environmental 
Management; and International Organization for Standardization (ISO) 14001 standard, Environmental 
Management Systems – Requirements with guidance for use, provide guidance on how environmental 
programs should be established, implemented, and maintained to operate under the EMS framework. 


The Cultural Resources Management Program employs EMS-based processes to achieve compliance with 
all legal obligations and current policy drivers, effectively manage associated risks, and to instill a culture 
of continual improvement. The ICRMP serves as an “administrative operational control” that defines 
compliance-related activities and processes. 


4.0 GENERAL ROLES AND RESPONSIBILITIES 


AFMAN 32-7003 and the Cultural Resources Management Playbook contain detailed roles and 
responsibilities for cultural resources management. Installation-specific cultural resources management 
roles and responsibilities are described throughout this Plan and in referenced documents. 


Installation Supplement – General Roles and Responsibilities 


The highest priority of the Cultural Resources Management Program is to support the 56 FW mission, 
which is discussed in 1.3.1. Cultural resources management responsibilities are assigned according to 
AFMAN 32-7003, administered by the Installation Commander. The objective is to complete the 
compliance process in a timely manner while taking efforts to make the 56 FW mission more efficient. The 
CRM is responsible to take efforts to identify and evaluate cultural resources in advance of Federal actions, 
and initiate consultation with the tribes, interested parties, and the AZ SHPO. It is imperative that the CRM 
works and communicates closely with project programmers and the base planner to understand 
mission/project priorities. 



https://static.e-publishing.af.mil/production/1/af_a4/publication/afman32-7003/afman32-7003.pdf

https://cs2.eis.af.mil/sites/10041/ceplaybooks/cr/pages/overview.aspx
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The major roles/organizations involved in supporting the Cultural Resources Management Program 
include: 


• Wing/Installation Commander 
• 56 RMO Director* 
• CRM 
• Installation Tribal Liaison Officer (ITLO) 
• AFCEC Branch and Section specialists 
• AFCEC Cultural Resources Subject Matter Expert (SME) 
• Legal/Judge Advocate (JA) 
• Unit Environmental Coordinators (UECs); see AFI 32-7001 for role description 
• State Historic Preservation Office (SHPO) 
• Tribal Historic Preservation Officer (THPO) 
• Tribal government leaders 
• Interested public parties/stakeholders 


*The 56 RMO Director serves a similar role as the Base Civil Engineer  


5.0 TRAINING 


Cultural resources management training is crucial to ensure that installation personnel, contractors, and 
visitors are aware of their role in the program and the importance of their participation to its success. The 
eDASH Training Matrix, available from the eDASH Cultural Resources Home Page, identifies cultural 
resources-related training topics, target audiences, training frequency, etc. Appropriate personnel must 
complete required education, training, and certification necessary to perform their jobs. Training records 
are maintained IAW the Recordkeeping and Reporting section of this Plan. 


Installation Supplement – Training 


Training Plan 


Category Training Course Installation Plan 
(Describe training frequency, attendees and delivery method) 


Archaeological Archaeological 
Resources 
Protection 


Annually, CRM and Law Enforcement Personnel. Several 
firms offer annual training courses. Additional information 
available at: 
https://www.nps.gov/archeology/tools/Laws/ARPA.htm 


Buildings Historic Facility 
Management 


Within two years of appointment to position, CRM and 
Facilities Management Personnel. 


Buildings 
Historic Structure 
Reports 


Within two years of appointment to position, CRM and 
Facilities Management Personnel. Additional information 
available from NPS, https://www.nps.gov/tps/how-to-
preserve/briefs/43-historic-structure-reports.htm 


General 
Cultural 
Resources 


Introduction to 
Cultural Resources 
Management – 
Laws and 
Regulations 


Within 1 year of appointment to position, CRM, Environmental 
Program Managers, law Enforcement personnel. Additional 
information available from ACHP.  
ACHP: The Section 106 Basics: 
http://www.achp.gov/106basics.html (One time) 


General 
Cultural 
Resources 


Advanced Section 
106/Agreement 
Documents 


Within 1 year of appointment to position, CRM, Environmental 
Program Managers, law Enforcement personnel. Additional 
information available from ACHP.  



https://cs2.eis.af.mil/sites/10040/Lists/TrainingMatrix/AllItems.aspx?FilterField1=Program%5Fx0020%5FArea&FilterValue1=Cultural%20Resources

https://cs2.eis.af.mil/sites/10040/WPP/ProgramPage/ProgramPage.aspx?Program=Cultural%20Resources

https://www.nps.gov/archeology/tools/Laws/ARPA.htm

https://www.nps.gov/tps/how-to-preserve/briefs/43-historic-structure-reports.htm

https://www.nps.gov/tps/how-to-preserve/briefs/43-historic-structure-reports.htm

http://www.achp.gov/106basics.html
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ACHP: Advanced Section 106 Seminar, 
http://achp.gov/106advanced.html (every five years) 


Tribal American Indian 
(or Alaskan) 
Cultural 
Communication 
Course 


Within two years of appointment to position, CRM, Installation 
Commander, Environmental Manager. DENIX Training 
program. Additional information available at; 
https://www.denix.osd.mil/na/training/ 


Tribal American Indian 
Cultural 
Awareness Course 


Within two years of appointment to position, CRM, Installation 
Commander, Environmental Manager. DENIX Training 
program. Additional information available at; 
https://www.denix.osd.mil/na/training/ 


Tribal Native American 
Graves Protection 
and Repatriation 
Act 


Within 1 year of appointment to position, CRM. National Park 
Service Training. Additional information available at: 
https://www.nps.gov/nagpra/TRAINING/INDEX.htm 


NEPA/EIAP Understanding and 
Preparing 
Preliminary EIAP 
Documents: USAF 
Specific 


Within 1 year of appointment to position, CRM, Environmental 
Manager and Staff. Training offered by The Shipley Group. 
Additional information available at; 
https://www.shipleygroup.com/applying-the-eiapnepa-process-
air-force-specific 


NEPA/EIAP EIAP Course (Air 
Force Institute of 
Technology 
[AFIT]) 


Within 1 year of appointment to position, EIAP Program 
Manager, CE Flight Chiefs, others listed in the course 
description. CRM, Environmental manager and Staff. Training 
offered by AFIT Civil Engineer School. WENV 450 


NEPA/EIAP Applying the 
National 
Environmental 
Policy Act 
(NEPA)/EIAP 
Process: USAF 
Specific 


Within 1 year of appointment to position, CRM, Environmental 
Manager and Staff. Training offered by The Shipley Group. 
Additional information available at 
https://www.shipleygroup.com/applying-the-eiapnepa-process-
air-force-specific 


 


6.0 RECORDKEEPING AND REPORTING 


Recordkeeping 


The installation maintains required records IAW AFMAN 33-364, Management of Records, and disposes 
of records IAW the AFRIMS Records Disposition Schedule (RDS). Numerous types of records must be 
maintained to support implementation of the Cultural Resources Management Program. Specific records 
are identified in applicable sections of this Plan, in the Cultural Resources Management Playbook, and in 
referenced documents. 


Reporting 


The installation CRM is responsible for responding to cultural resources-related data calls and reporting 
requirements. The CRM and supporting AFCEC Branch and Section specialists should refer to the 
Environmental Management System Playbook for guidance on execution of data gathering, quality 
control/quality assurance, and report development. 



http://achp.gov/106advanced.html

https://www.denix.osd.mil/na/training/

https://www.denix.osd.mil/na/training/

https://www.nps.gov/nagpra/TRAINING/INDEX.htm

https://www.shipleygroup.com/applying-the-eiapnepa-process-air-force-specific

https://www.shipleygroup.com/applying-the-eiapnepa-process-air-force-specific

https://www.shipleygroup.com/applying-the-eiapnepa-process-air-force-specific

https://www.shipleygroup.com/applying-the-eiapnepa-process-air-force-specific

https://cs2.eis.af.mil/sites/10041/ceplaybooks/cr/pages/overview.aspx

https://cs2.eis.af.mil/sites/10041/CEPlaybooks/EnvManagementSystem/Pages/Overview.aspx
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Installation Supplement – Recordkeeping and Reporting 


BMGR East Geodatabase Program 
 
Cultural resources information is considered sensitive through Federal laws (Section 112 of the NHPA) and 
Air Force regulations. The BMGR East ACDC database includes any form of information that may identify 
or describe cultural resources including electronic or digital data, Geographic Information System (GIS) 
files, spreadsheets, media recordings, and maps. Information is defined as data that is recorded in written, 
printed, digital, publications, or other media, and which identifies or describes portions of archaeological 
and historical objects, structures, landscapes, resources, sacred places, or traditional use sites of concern. 
For purposes of integrating cultural resource data into the review, inventory, and evaluation processes, data 
can be transferred to GIS files to assist in the creation of electronic maps. The BMGR East database is a 
secure unit that is independently managed by 56 RMO. The 56 RMO cultural resources staff and 
professional consultants follow established data collection guidelines. Sensitive information will be 
controlled in the process for project review. The Air Force must maintain records and data in a method to 
protect locations of sensitive information according to Section 112 of the NHPA. 


. 


7.0 STANDARD OPERATING PROCEDURES 


This section contains SOPs for managing and protecting cultural resources. The CRM ensures that 
appropriate procedures are properly communicated and followed by necessary personnel. 


7.1 Communication, Planning, and EIAP 


Applicability Statement: 


This SOP applies to all USAF installations. 


Background/Overview: 


The EIAP is the USAF procedure for performing environmental project review, in compliance with the 
requirements of the NEPA. The proponent of an action is responsible for initiating the EIAP early in the 
planning stages of a proposed action. The EIAP process is documented on Air Force (AF) Form 813, 
Request for Environmental Impact Analysis. The CRM must be familiar with NEPA and the EIAP process. 


Procedure: 


The CRM should: 


• Work in close coordination with the EIAP manager during all NEPA reviews 
• Assist the EIAP manager to determine whether existing and planned formal agreements under 


NHPA or other cultural resources authorities may be associated with the NEPA planning effort 
• Confirm that NHPA Section 106 review is required and identify other considerable cultural 


resources laws 
• Identify and consult with SHPO or THPO, federally-recognized Native American Tribal 


governments, local governments, and other parties 
• Plan for public participation, as necessary 
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7.2 36 CFR Part 800 Process (Implementing NHPA Section 106) 


Applicability Statement: 


This SOP applies to all USAF installations 


Background/Overview: 


36 Code of Federal Regulation (CFR) Part 800 implements Section 106 of the NHPA. It is a federal review 
process designed to ensure that historic properties are considered during the planning and execution of 
federal undertakings. Activities, programs, or projects that have the potential to involve or affect historic 
properties and could trigger a 36 CFR Part 800 review include, but are not limited to: 


• Rehabilitation, renovation, or addition to buildings, structures, and/or utilities 
• Replacement or maintenance of infrastructure 
• Demolition of buildings and structure 
• Proposed beddowns 
• Environmental Restoration Program (ERP) investigations and clean-up 
• Real property actions such as land transfers, privatization, out-leasing, etc. 


The 36 CFR Part 800 review process should be initiated early in the planning stages of a project. 


Procedure: 


Project Proponents should: 


• During initial project planning (e.g., completion of AF Form 813; AF Form 332, Base Civil 
Engineer Work Request; DD Form 1391, Military Construction Project Data, AF Information 
Management Tool (IMT) 103, Base Civil Engineering Work Clearance Request [“Dig Permit”]), 
provide adequate information necessary to determine whether historic properties are present and to 
assess impact of the proposed project on historic properties 


• If a proposed project could involve preparation of an environmental assessment or environmental 
impact statement, contact the installation CRM as early as possible to ensure that any required 
public participation, analysis, and review can be planned to meet the requirements of both NEPA 
and NHPA Section 106 in a timely and efficient manner 


• Implement mitigation or management conditions stipulated by the CRM resulting from the Section 
106 consultation/coordination process 


The CRM should: 


• Determine whether the proposed action is an undertaking IAW 36 CFR Part 800. If the action is an 
undertaking, define the Area of Potential Effect (APE) and determine if any historic properties are 
present within the APE. Assess impact of proposed project on historic properties. Results of this 
review could include: 
o No Historic Properties Affected: This determination is made when the project will have no 


foreseeable effects on historic properties. The installation should seek concurrence from the 
SHPO and other consulting parties (i.e., tribal stakeholders) 


o No Adverse Effect: This determination is made when there might be an effect, but the effect 
will not be harmful to those characteristics that qualify the property for inclusion in the National 
Register of Historic Places (NRHP). The installation must seek concurrence from the SHPO 
and other consulting parties that no adverse effect is likely 
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o Adverse Effect: This determination is made when the effect of an undertaking could diminish 
the integrity of the characteristics that qualify the property for the NRHP. The installation will 
continue consultations with the SHPO and other interested parties whenever an “adverse effect” 
is likely, expected, or unavoidable 


• Coordinate execution of 36 CFR Part 800 process to support desired project schedules. Refer to the 
Cultural Resources Management Playbook for detailed descriptions of the Section 106 review 
process 


 


7.3 Regular Review of NHPA MOAs or PAs 


Applicability Statement: 


This SOP applies to all USAF installation that have NHPA MOAs and/or PAs in place. This installation 
DOES have at least one NHPA agreement in place and IS required to implement this SOP. 


Background/Overview: 


IAW 36 CFR § 800.6(c)(4), NHPA agreement documents should including a requirement to monitor and 
report on the implementation of the agreement. In the case of many housing privatization programmatic 
agreements, there are annual or semi-annual review and reporting requirements, for example. The regular 
review of agreements is critical to ensure that historic properties are not adversely impacted through use 
and maintenance, contrary to NRHP regulation and the executed agreement. All MOAs in effect are in 
Attachment D. All PAs in effect are in Attachment E of this ICRMP. 


Procedure: 


The CRM should: 


• At minimum, annually review all MOA/PAs in place to ensure that compliance measures are on 
schedule and resources are in place to meet stipulations. Agreement reviews can be accomplished 
at the same time as ICRMP annual reviews. 


• Per MOA/PA stipulations, consult with agreement concurring parties to ensure MOA/PA 
stipulations are being met and determine if adverse impacts to historic properties, including 
privatized housing or other privatized assets, have occurred. 


• Work with the installation Housing and Real Properties managers to review all agreements for 
privatized housing and determine if properties have been evaluated for NRHP eligibility.  


• Work with AFCEC CRMM, proponent, and agreement signatories, as appropriate, to correct any 
deficiencies identified in meeting stipulations of executed MOAs or PAs. 


 


7.4 Discoveries of Archaeological Resources and NAGPRA Cultural Items 


Applicability Statement: 


This SOP applies to all USAF installations that contain or potentially contain archaeological resources 
and/or NAGPRA cultural items.  Installations that have agreements with tribes concerning the treatment of 
these two types of resources in discovery situations should include those procedures, in addition to the SOP 
described below. Cite the title and date of the agreement(s) when summarizing the procedures and ensure 
a copy of the agreement(s) is appended to the ICRMP. 



https://cs2.eis.af.mil/sites/10041/ceplaybooks/cr/pages/overview.aspx
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Background/Overview: 


Accidental or unanticipated discoveries of archaeological resources may occur on USAF controlled lands. 
When discoveries occur, the proper actions must be taken to minimize damage to these resources and to 
ensure that legal requirements are met. The relevant statute is Archaeological Resources Protection Act 
(ARPA) and the regulation is 32 CFR Part 229, Protection of Archaeological Resources. 


There is also an important legal subset of archaeological resources, which includes NAGPRA cultural items 
(i.e., Native American human remains, associated or unassociated burial artifacts, and objects of cultural 
patrimony). The relevant regulation is 43 CFR Part 10, Native American Graves Protection and 
Repatriation Regulations. See the Cultural Resources Management Playbook for detailed guidance on the 
requirements of NAGPRA and this regulation. 


It is a federal offense, under the provisions of ARPA and 32 CFR Part 229, to excavate, remove, damage, 
or otherwise deface any archaeological resources located on federal lands, without authorization. The 
provisions of ARPA apply to archaeological material greater than 100 years in age, regardless of the NRHP 
status of the site where they are found. Any person wishing to excavate or remove archaeological resources 
from an USAF installation must apply for an ARPA permit. USAF-contracted work is exempted from the 
permitting provision of ARPA. In the event of a permit request, the installation CRM should notify the 
AFCEC Section CRMM. Detailed information to assist in facilitating ARPA permitting is available in the 
Cultural Resources Management Playbook. 


Procedure: 


USAF, contractor personnel and recreationists that make or become aware of a potential archaeological 
discovery on installation lands should: 


• Immediately notify the CRM of the nature and location of the discovery 
• Immediately cease potentially damaging activities and take efforts to ensure protection of resources 


until arrival of the CRM or designee 


The CRM should: 


• Notify Gila Bend AFAF Security of the discovery 
• Ensure that all archaeological items are left in place and that no further disturbance is permitted to 


occur 
• Sufficiently identify the location of the discovery to provide efficient relocation, yet take efforts to 


minimize the types of signs that could attract personnel and place the discovery in danger 
• Direct installation personnel and contractors to take efforts to resume mission-associated activities 


in a reasonable and timely manner 


Gila Bend AFAF Security should: 


• Notify the Wing Commander and the 56 RMO Director regarding the location, nature, and 
circumstances of the discovery 


• Provide security/protection for the site to prevent unauthorized disturbance, looting, or vandalism 


If human remains are discovered or if there is sufficient reason to suspect that human remains are present 
(such as the observation of an oval-shaped rock or earthen mound), the CRM should: 



https://cs2.eis.af.mil/sites/10041/ceplaybooks/cr/pages/overview.aspx

https://cs2.eis.af.mil/sites/10041/ceplaybooks/cr/pages/overview.aspx

ALICIA TREECE

CRM should contact ESM Chief/RMO Director
Then call COR to dispatch GBAFAF Security



ALICIA TREECE

Remove. GBAFAF Security would only provide site security.
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• Determine (with the aid of a coroner or forensic anthropologist) if the remains are human, and 
whether or not they are associated with an archaeological deposit 


• If the remains are not human, and not associated with an archaeological deposit, work may continue 
• If the remains are human, Gila Bend AFAF Security should notify local law enforcement agency 


(e.g., US Customs and Border Patrol) and a coroner, who will determine if the remains are recent, 
or ancient (with the aid of a forensic anthropologist). If the human remains are modern, the matter 
may become the responsibility of law enforcement officials who will determine when project 
activities may resume 


• Invite consultation with Native American tribes, as appropriate. If a qualified professional finds the 
human remains to be Native American, the provisions of NAGPRA apply. Follow the procedures 
outlined in 43 CFR Part 10 or in existing installation NAGPRA agreements with tribes 


 


7.5 Accidents and Emergencies Affecting Historic Properties 


Applicability Statement: 


This SOP applies to all USAF installations. 


Background/Overview: 


Federal laws and regulations provide exceptions to the standard Section 106 and 110 reviews that may be 
used in times of emergency. Immediate rescue and salvage operations conducted to preserve life or property 
are exempt from the provisions of Sections 106 and 110 and the procedures outlined in 36 CFR § 800.12. 
Per 36 CFR Part 78, the Secretary of the Air Force may waive all or part of the USAF's Section 106 
responsibility on a specific undertaking if the Secretary determines the existence of an imminent major 
natural disaster or a threat to national security. Such waivers will not exceed the period of the emergency, 
and generally do not extend to reconstruction or other activities beyond those immediately required to 
prevent endangerment of human life or property. 


Procedure: 


The following actions may be performed when responding to an accident or emergency situation (e.g., 
hazardous material spill, aircraft or vehicular accidents, fires/explosions, natural disasters) where cultural 
resources may be affected: 


USAF Personnel, Construction Crews, Utility Workers, Contractors, and Rescue Workers should: 


• Notify the CRM as soon as possible upon realizing potential for impact to cultural resources 
associated with an emergency situation 


• Take reasonable steps to avoid or minimize disturbance of significant cultural resources during 
emergency operations, as appropriate to concerns for human life or property 


The CRM should: 


• Identify cultural resources that might be affected by emergency response and provide guidance and 
advice to emergency operations workers on methods to avoid or minimize negative effects to 
cultural resources 


• As soon as possible, notify the Installation Commander and AFCEC of the emergency or disaster, 
including descriptions of historic properties potentially affected 
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• As soon as practicable and within 14 days of the conclusion of the emergency situation, notify the 
SHPO/THPO of any adverse effects to historic properties that resulted from the emergency and 
emergency response 


• Consult with the SHPO/THPO about steps necessary to reduce or mitigate adverse effects to 
historic properties when additional actions are necessary to stabilize, repair, or demolish historic 
properties damaged in the emergency or emergency response (e.g., demolition of historic properties 
that cannot be repaired, or have become unsafe) 


• If a waiver is requested, provide information to installation personnel regarding the status of the 
waiver request (granted or denied) and direction regarding follow-on notification of parties 
o If a waiver is granted, provide information regarding the scope and limitations of the waiver to 


appropriate installation personnel and initiate required notifications to SHPO 
o If a waiver is not granted, provide direction to installation personnel regarding resumption of 


work and implement the Section 106 consultation process 


 


7.6 Suspected Vandalism 


Applicability Statement: 


This SOP applies to all USAF installations. 


Background/Overview: 


The installation has established procedures to deter vandalism and to investigate suspected acts of 
vandalism when a cultural resource protected under NHPA, ARPA, or NAGPRA is damaged as a result of 
unauthorized activity. 


Procedure: 


In the event of a discovery of damaged archaeological site or other historic property, the following actions 
should be performed:  


Discoverer of potential looting or vandalism should: 


o Immediately notify the CRM at (623) 856-8410 or (623) 856-7423 and Gila Bend AFAF Security 
(through ECC) at (623) 856-5241. 


o Take all necessary precautions to protect the resource from further damage, loss, or destruction 
o Wait for further instructions from the CRM or other authority 


Gila Bend AFAF Security should: 


o Upon request, provide security/protection to prevent further unauthorized disturbance, looting, or 
vandalism 


The CRM should: 


o Inspect the site to assess damage 
o Notify the Installation Commander and the 56 RMO Director of damage within 48 hours of 


discovery. Include the following information in the damage report: Circumstances of site damage, 
assessment of the nature and extent of damage, recommendations for treatment procedures 
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(coordinate with SHPO and tribal authorities, as appropriate), and suggestions for future protection 
measures 


o Notify Native American organizations and individuals if traditional cultural resources or sacred 
sites were damaged 


Legal Department personnel should: 


o Assess whether or not accused violators can be prosecuted 
o Determine whether a civil penalty or other prosecution can be applied 


 


7.7 Curation of Collections and Records 


Applicability Statement: 


This SOP applies to USAF installations that maintain archaeological collections that require curation. This 
installation DOES maintain such a collection and IS required to implement this SOP. 


Background/Overview: 


Federal regulations require curation of archaeological collections and their associated records owned by 
federal agencies in perpetuity (36 CFR Part 79, Curation of Federally Owned and Administered 
Archeological Collections). Curation of artifacts collected from USAF property shall be consistent with 
procedures in the Guidelines for the Field Collection of Archaeological Materials and Standard Operating 
Procedures for Curating Department of Defense Archaeological Collections (1999, Legacy Project No. 98-
1714). Specific recommendations and procedures for curation are described in this ICRMP, where 
applicable, and in the Cultural Resources Management Playbook. Records related to historic properties or 
historic preservation should be evaluated for their usefulness in documenting the history of the installation’s 
cultural resources and should be maintained or disposed of as appropriate. 


Procedure: 


The CRM and Base Historian should: 


• Ensure that installation personnel are aware of the historic value of old records, collections, etc. 
• Identify federally owned and administered archaeological collections and associated records 


required to be curated 
• Identify an appropriate curation facility (or facilities). Location(s) where archaeological collections 


and their associated records are currently maintained include: 
o Arizona State Museum 


o Gila Bend AFAF 


• Prepare collections for moving to the identified curation facility 
• Make a duplicate copy of all documentation on either acid-free paper or in digital format and store 


in a separate, secure, fire-safe location 
• Transfer collections to the appropriate facility 
• Conduct an annual inventory and inspect curated collections for compliance with applicable 


requirements 
• Maintain records/documents regarding transferred collections 



https://cs2.eis.af.mil/sites/10040/Shared%20Documents/Cultural%20Resources/Archaeology%20and%20Curation/1999%20Archaeological%20Field%20Collection%20and%20Curation.pdf

https://cs2.eis.af.mil/sites/10040/Shared%20Documents/Cultural%20Resources/Archaeology%20and%20Curation/1999%20Archaeological%20Field%20Collection%20and%20Curation.pdf

https://cs2.eis.af.mil/sites/10041/ceplaybooks/cr/pages/overview.aspx
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7.8 Management and Coordination 


Applicability Statement: 


This SOP applies to all USAF installations. 


Background/Overview: 


The following procedure outlines and describes cultural resources-related communication, review, and 
coordination processes and workflows. 


Procedure: 


Internal Reviews 


Internal review procedures will be initiated as early in project planning as possible, so that personnel are 
allowed sufficient time to implement appropriate cultural resource activities, as required. Specific 
documents and processes that typically require internal review include: 


• Completion of AF Form 332 for proposed work to Civil Engineering to determine whether the 
proposed work will affect any natural or cultural resources 


• Completion of AF IMT 103 generally for work involving digging to CE to determine whether the 
proposed work will affect any natural or cultural resources 


• NEPA project review including the EIAP and completion of AF Form 813 


Notification and Consultation 


• Consultation can occur at any time with Native American tribal groups or other stakeholders at 
the discretion of the CRM and the ITLO 


• Notification and consultation with tribal groups must occur immediately if any human remains are 
encountered 


Stakeholder Reviews 


• Installation stakeholders can include, but are not limited to: the SHPO, the THPO, local surrounding 
communities, and the National Park Service (NPS) 


• The Public Affairs Office manages the official website for the installation and uploads cleared, 
sanctioned information for public access 


• The installation CRM and the ITLO are responsible for contacting NPS, SHPO, and any tribal 
groups for any reviews of cultural resource documents 


Agreement Documents 


• Agreement documents, such as MOAs, PAs, CAs, Plans of Action, etc. will be drafted and 
coordinated by the CRM and approved by the Installation Commander 


• Agreement documents are referenced in the Appendix section of this ICRMP 


GIS Management 


• The installation maintains maps showing locations of certain significant cultural resources. These 
maps are maintained: by 56 RMO ESM, located in Bldg. 500 at Luke AFB. 
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• According to 32 CFR Part 229, information divulging the location and character of archaeological 
sites should be limited to parties involved in management and/or planning and shall not be divulged 
to the general public. Such confidentiality prevents damage to sites. In the spirit of ARPA, all maps 
of archaeological sites have restricted access. Access will be granted by the CRM in accordance 
with user need and 32 CFR Part 229. 


 


7.9 [Reserved for Installation Use] 


(ADD PROCEDURE USING EXISTING HEADINGS/FORMAT.) 


7.10 [Reserved for Installation Use] 


(ADD PROCEDURE USING EXISTING HEADINGS/FORMAT.) 


7.11 [Reserved for Installation Use] 


(ADD PROCEDURE USING EXISTING HEADINGS/FORMAT.) 


7.12 [Reserved for Installation Use] 


(ADD PROCEDURE USING EXISTING HEADINGS/FORMAT.) 


8.0 CULTURAL RESOURCES INVENTORY 


8.1 Physical Setting 


BMGR East is located within the Western Papaguería—an area defined by geography, climate, plant 
communities, and indigenous people. The Papaguería extends from west of Tucson to the Gila Mountains 
east of Yuma and south of the Gila River to the Gulf of California, in Sonora, Mexico. The subdivision 
between the Western and Eastern Papaguería is based on precipitation, temperature, ecotone of biotic 
communities, and the boundary between two different Piman-speaking O’odham groups. 


In general, the Sonoran Desert receives 2.5 to 38 cm (1 to 15 inches) of rainfall per year (Sellers and Hill 
1974). Precipitation in the Sonoran Desert is typically biannual, with local variations corresponding to 
altitude and proximity to mountains. During the winter months, usually from December and January, 
migrating low-pressure systems bring low-intensity rains. Summer rain typically consists of strong 
thunderstorms occurring between June and September. Torrential downpours are possible during summer 
monsoons, which can cause flood conditions in dry streambeds. Regional annual precipitation ranges from 
2” around the Tinajas Altas Mountains to 8.5 inches around the Sauceda Mountains. While temperatures 
vary with elevation, the mean daily maximum temperatures during the summer is between 104.8 and 109.1 
degrees Fahrenheit (F). For winter months, the mean daily minimum temperatures range from 34.5 to 38.2 
F. 


The current Sonoran Desert plant communities began to develop around the beginning of the Holocene, 
approximately 8,000 to 9,000 years ago (Axelrod 1979). As aridity increased during this time, woodland 
plant species, such as juniper, oak, and piñon, were replaced by desert scrub plants. The transition from 
woodland to desert occurred throughout the U.S. Southwest and northwestern Mexico, creating what is now 
the Mojave, Chihuahuan, and Sonoran Deserts (Van Devender and Spaulding 1979). 


The BMGR is within the Sonoran Desert Scrub biotic community (Brown 1994). Vegetation is 
predominantly characteristic of the Lower Colorado River Valley subdivision of the Sonoran Desert, which 
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occurs throughout the range, mostly on the valley floors. Dominate species are represented by creosotebush 
(Larrea tridentata) and white bursage (Ambrosia dumosa) associations, often with or replaced by several 
species of saltbush. 


The intact desert ecosystems of the Lower Colorado River Valley Subdivision and Arizona Upland habitats, 
including desert washes and unique sand dune habitats, support a diverse wildlife community. Numerous 
species of wildlife occur within the BMGR and adjacent Cabeza Prieta National Wildlife Refuge 
(CPNWR), with inventories estimating more than 200 bird species, 60 mammal species, 10 amphibian 
species, and 50 reptile species (Luke AFB and MCAS Yuma 2018). Past and ongoing military activities 
have affected desert habitats in localized areas. However, most land on the BMGR is undisturbed; military-
related-disturbances have little influence on the biotic communities at a landscape level, and natural 
ecological processes are the primary influence on native biological communities across the expanse of the 
BMGR with similar processes represented at the CPNWR and Organ Pipe Cactus National Monument. 


Additional information on the physical setting of the BMGR East to include soils, climate, hydrology, flora 
and fauna can be found in the INRMP (Luke AFB and MCAS Yuma 2018) and the Draft Legislative 
Environmental Impact Statement for the Reauthorization of the Barry M. Goldwater Range Land 
Withdrawal and Proposed Gila Bend Addition Land Withdrawal ([Draft LEIS] Air Force and Navy 2021).  


 


8.2 Prehistory and History 


The Papaguería is a unique geographic area in southwestern Arizona and northwestern Sonora, Mexico, 
that extends from south of the Gila River on the north to the Gulf of California on the south, and from the 
Colorado River on the west to Three Points (west of Tucson) on the east. This region is subdivided into the 
eastern and western Papaguería based on cultural and environmental factors: the boundary between two 
Piman-speaking O’odham groups, and the juncture of two biotic communities coupled with a marked 
change in annual rainfall. The boundary between these areas is located near and roughly parallels the eastern 
boundary of the BMGR East placing the entire BMGR, including Gila Bend AFAF, within the western 
Papaguería. This term is used extensively in archaeological literature, including this report, to identify a 
geographic region, an environment, and a cultural area. 


The western Papaguería includes the region bounded by the Colorado River to the west, the Gila River to 
the north, the Papago Indian Reservation (home to the Tohono O’odham Nation today) to the east, and 
Puerto Peñasco, Sonora, to the south. The Papaguería was the traditional territory of the Hia C-ed O’odham 
(formerly known as the Sand Papago Indians) and Tohono O’odham (formerly known as the Papago 
Indians). Formerly, the Hia C-ed O’odham inhabited the area, although other cultural groups such as the 
Quechan, Cocopah, Yavapai, Apache, Maricopa, and the Tohono O’odham used portions of the region as 
well. Two tribes now located some distance from the BMGR—the Hopi Tribe and the Pueblo of Zuni—
also have made claims of affiliation based on their oral histories and their association with the 
archaeological culture called Hohokam, which is well represented on the BMGR. 


More extensive culture histories of the Papaguería and the BMGR are available in Ahlstrom, ed. (2000), 
Altschul and Rankin (2008), and Heilen and Vanderpot (2013). The basic chronology of the region’s 
prehistory and history as it is currently understood is provided in Appendix M. 


. 


8.3 Ethnohistory and Native American Access 
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An overview of the Native populations of the Western Papaguería can be found in Appendix N. 


Ethnohistoric accounts of Native American Tribal Governments, occupation and use of the area; include 
discussion of any Traditional Cultural Properties (TCPs).  


Members of federally-recognized Native American tribes have the right to access sites of traditional, 
cultural, or religious importance on lands under USAF control and to practice traditional religious activities 
associated with these sites. If applicable, address access procedure to cultural and natural areas of historical 
significance or Traditional cultural importance. Tribal members may request permission to collect small 
amounts of minerals or plant or animal materials for traditional, cultural, or religious purposes. Installations 
should routinely grant such permission, within the constraints of operational and/or safety concerns.  


NOTE: Specific access procedures are developed through coordination with Native American Tribes should 
a tribe/group request visitation 


The Wing Commander, or Designee, should: 


• Perform initial contact required to establish government-to-government relationships with tribes 
and consult with tribal leaders 


• Establish procedures for day-to-day working relationships with appropriate tribal representatives 
• Establish government-to-government relationships with federally recognized affiliated tribes 
• Document all government-to-government contacts, identification of specific tribal requirements 


and POCs for future consultation and coordination activities 


The ITLO, with assistance from the CRM and other installation personnel as appropriate, should: 


• Identify appropriate tribes with whom to establish ongoing relations for involvement in any 
subsequent planning processes. Document appropriate tribes, affected lands and specific access 
procedures in the ‘Native American Tribes with Ancestral Ties to Installation Lands’ table below 


• Facilitate and maintain government-to-government relationships 
• Compile and maintain a list of tribal POCs for consultation and coordination 
• Brief incoming commanders on their responsibilities and arrange meetings, as appropriate 
• Conduct routine consultation and coordination with affiliated tribes per the requirements identified 


during the government-to-government contact 
• Maintain documentation of consultation and coordination and other contracts 


Native American Tribes with Ancestral Ties to Installation Lands 


Native American Tribe Affected Lands Access Procedures and Agreements 
Ak-Chin Indian Community 


BMGR East 


Verbal or email request to CRM or 
ITLO. 
CRM/ITLO will coordinate access to 
restricted areas when range is not 
active. 


Cocopah Tribe of Arizona 
Colorado River Indian Tribes 
Fort McDowell Yavapai Nation 
Fort Mohave Indian Tribe 
Gila River Indian Community 
Hopi Tribe 
Pascua Yaqui Tribe 
Pueblo of Zuni 
Quechan Tribe of the Fort Yuma Indian 
Reservation 
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Salt River Pima-Maricopa Indian 
Community 
San Carlos Apache Tribe 
Tohono O’odham Nation 
Tonto Apache Tribe 
White Mountain Apache Tribe 
Yavapai-Apache Nation 
Yavapai-Prescott Indian Tribe 


 


8.4 Resource Inventories 


Cultural resources inventories are key tools in the identification and protection of existing cultural 
resources. The following resources inventories are maintained, as necessary, by the installation: 


• Archaeological sites 
• Buildings and structures 
• Traditional cultural properties and sacred sites 
• Cultural landscapes 


The Cultural Resources Inventory Tables are maintained in Microsoft Excel format and are available as an 
Appendix to this Plan. 


Installation Supplement – Resource Inventories 


Cultural Resource Inventories  
 
Present knowledge of cultural resources on the BMGR East largely comes from work conducted between 
1964 through 2017 (See Appendix A). Pedestrian surveys during this period total over 200,000 acres. The 
largest surveys at BMGR include BMGR-1995-L (12,089 acres), BMGR-1997-A (14,290 acres), and 
BMGR-1998-A (15,813 acres). Most surveys at the BMGR East have been performed by Dames & Moore, 
SWCA, and SRI. Smaller surveys were conducted by the BLM between 1991 and 1994 (Chenault et al. 
2000; Noll et al. 2000). Most surveys were conducted within areas likely to be impacted by on-going 
military training activities, including scheduled EOD sweeps. 


Survey Coverage by Calendar Year, 1994-2020 
Calendar Year Acres Surveyed (Annual) Sites Recorded (Annual) 


1994 - 1998 97,209 621 
1999 - 2003 70,314 521 
2004 - 2009 14,542 143 
2010 - 2015 4,586 177 


2016 8 8 
2017 1,075 30 
2018 470 11 
2019 2,000 12 
2020 428 20 
2021 1600 4 


As of 2020, approximately 204,428 acres (~20 percent) of BMGR East land has been investigated by 
intensive cultural resources inventory survey (56 RMO 2020). The majority of these surveys have been 
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conducted for specific activities requiring cultural resources compliance and have accounted for over 75 
percent of the total area surveyed. In addition, several large inventory surveys not specific to certain projects 
or activities have also been completed (Ahlstrom and Lyon 2000; Slaughter et al. 2000; Tucker 2000).  


NRHP Determinations Based on Site Type 
Site Type NRHP Listed Recommended Eligible Determined Not Eligible 


Archaeological- Prehistoric  -- -- 
Archaeological-Historic  -- -- 


Archaeological-All Types 194 1293 154 
Historic Buildings 0 -- -- 
Historic Structures 5 -- -- 


Approximately 1,500 prehistoric sites have been identified at BMGR East and include artifacts from the 
Paleo-Indian period through the historic-period. Some sites consist of only a few artifacts with a single 
archaeological feature such as a trail or a hearth, others cover a large area and include many different 
features and artifact types. The vast majority of cultural resources recorded on the BMGR East are small 
prehistoric sites consisting of artifact scatters or artifact scatters with fire-affected rock clusters. 


Several very large sites have been recorded on the BMGR East, including Verbena Village and Lago Seco. 
Verbena Village was first recorded in 1995 (Olszewski et al. 1996), and though it has yet to be fully mapped, 
the site covers at least 650 acres. Over 40 archaeological features have been documented on the surface of 
the site, as well as approximately 400,000 surface artifacts. Commonly observed ceramic types include Gila 
Plain, red-on-buff, red-on-brown, and red wares; Gila Polychrome; and several examples of Lower 
Colorado Buff wares. Worked and unworked shell representing several species was also found, suggesting 
Verbena Village served as a node on the shell trade route between the Gulf of California and the Salt and 
Gila Valleys. A walk-in well was also identified. Testing of the walk-in well at a different site (Kuakatch 
Site) in OPCNM contained plants and ostracodes of species that require a constant source of water. Their 
presence indicates that water was available which allowed for year-round habitation. Corn pollen was 
identified in two samples taken from excavated contexts as a part of a palynological study of an agricultural 
field (Alhstrom and Lyon 2000). Berms along the south branch of Daniels Wash, which flows through this 
area, may represent efforts to provide water to this possible field area. These features, in combination with 
the presence of corn pollen and elevated levels of pollen from plants common in disturbed soils, suggest 
that cultivation may have occurred near Verbena Village. 


Similar to the Verbena Village, the full extent of the Lago Seco site is unknown, but it has been estimated 
to cover at least 340 acres on and around a dry playa. The site was first recorded during a survey of areas 
to be included in a proposed range expansion (Huckell 1979). Additional recording was conducted at the 
site during a NTAC inventory (Tucker 2000). Artifact clusters or scatters of fire-cracked vesicular basalt 
have been identified throughout the site area, the concentration of artifacts is dense enough to suggest 
activity areas or middens. Observed artifacts date to the Late Archaic, early Patayan, and Hohokam Colonial 
and Sedentary periods; early historic period ceramics associated with the O’odham also are present. Marine 
shell, including worked and unworked pieces, is abundant at this site, and shell jewelry manufacture appears 
to be one of the principal activities conducted at Lago Seco. Obsidian artifacts found at the site are made 
of material from three sources, the Sauceda Mountains, Los Vidrios, and Tank Mountains. 


The 56 RMO maintains a full library of hard copies and electronic versions of inventory reports and site 
cards for BMGR East. Copies of archival maps, agency correspondence, and relevant literature specific to 
the cultural resources of BMGR East are included in the cultural resources library. 
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8.5 Installation Areas of Concern 


Large areas within BMGR East are off-limits to archaeological research for most of the year. The three 
tactical ranges on BMGR East comprise over 300,000 acres, and each is available for investigation for only 
four to eight weeks annually. The four numbered ranges are only available for two weeks annually. These 
areas, where military training and EOD clearances adversely impact cultural resources, are among the AF’s 
highest priority for inventory, evaluation, and impact assessment. These constraints affect the pace of 
cultural resource field studies, NHPA reviews, and environmental planning efforts. In other areas, impacts 
of illegal border-related activity efforts, CBP law enforcement activities and recreational activities have 
had and will continue to have an impact on cultural resources. The presence of artifacts and features on the 
ground surface makes them extremely vulnerable to off-road vehicle traffic. The attraction of natural water 
sources for travelers on foot and recreationists tends to concentrate impacts in those areas, where cultural 
resources are concentrated. Although the AF cannot control these impacts, they can and do coordinate with 
CBP and other law enforcement entities to minimize impacts of border-related activities on cultural 
resources to the extent possible. 


 


8.6 Other Cultural Resources 


There are no additional cultural resources beyond what is described in the previous sections. 


9.0 GOALS AND OBJECTIVES 


The installation establishes long term, expansive goals and objectives to protect historic properties and other 
cultural resources while accomplishing mission objectives. These goals and objectives may serve as drivers 
for implementation of this ICRMP and for funding of related projects and activities. The Goals and 
Objectives table below summarizes key goals and objectives for the Cultural Resources Management 
Program. 


Goals and Objectives 


Goal Associated Objectives Status 
Address significant backlog of 
determinations of eligibility for 
existing cultural resource 
surveys. 


• Search out records of 
previous consultation for 
adequacy of reports and 
determinations of eligibility 
and add to cultural database 
(to be completed FY21). 
Document findings. 


• Once scope is determined, 
create a reasonable 
schedule and metric to 
address backlog. 


• Make eligibility (and report 
adequacy) determinations, 
consult with SHPO and 
tribes annually, meeting 
proposed metric. 


• Begin FY2021.  
• Ongoing until completed, 


2021-2025. 







INTEGRATED CULTURAL RESOURCES MANAGEMENT PLAN 


Page 32 of 73 


 


• Update database upon 
completion of consultation 


Complete Stoval project • Review all materials 
FY2021 


• Complete site visit 
• Create plan for completion 
• Implement plan  
• Write final report  


• 2021 


Complete creation of curation 
facility at Gila Bend AFAF 


• Hire consultant to evaluate 
bringing facility up to 
federal standard. Design 
implementation plan based 
on results of consultant’s 
report. Within 6 months 
(this fiscal year). 
Document, submit plan to 
AFCEC for approval., 
funding 


• Address issues, gaps. 
• Organize current holdings. 


Retrieve holdings from AZ 
State Museum. 


• 2021 
• 2021-2025 


Create program to address 
impacts of wildland fire on 
cultural resources. 


• Work with AFCEC to 
identify protocols and 
funding for post-fire survey, 
damage assessment, and 
mitigation, to happen this 
year. 


• Consult with AZ SHPO and 
Tribes on proposed 
program; possible creation 
of programmatic agreement 
within one year of approval 
of proposed program by 
AFCEC. 


• Initiate program this fiscal 
year, coordinating with 
AFCEC, 2021. 


• Coordinate with AZ SHPO, 
tribes, once AFCEC agrees 
to support program, 2021.  


• Once established and 
funded, program will be 
annual contingent upon fire 
occurrence, 2022-2025 


Mitigate adverse effects to 
historic properties on BMGR 
East 


• Work with AFCEC to 
identify funding to 
complete analysis and 
report preparation for data 
recovery at AZ Z:5:68 
(ASM), this fiscal year. 


• Complete write-up, consult 
with AZ SHPO, tribes on 
report on AZ Z:5:68 
(ASM), contingent upon 
funding. 


• Design mitigation 
plan/program for TAC 
ranges, numbered ranges, 


• 2021, upon completion of 
analysis and write-up, 
estimate two years from 
receipt of funding for 
completion of project. 


• 2021-2022; then ongoing 
2022-2025 
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and roads in consultation 
with AFCEC, AZ SHPO 


• Implement NTAC HPTP 
Ensure protection of cultural 
resources on BMGR East 


• Identify all sites that have 
baseline data. Create a 
metric for how many of 
these sites will be checked 
annually. Determine what 
sites are most at risk. 
Document. 


• Regular inspection of sites 
and use of repeat 
photography to document 
vandalism or other impacts 
to sites. Document. 


• Continue utilization of AZ 
Site Stewards and 
consultant to monitor sites, 
particularly in public use 
areas. 


• Completed annually. 
Ongoing, 2021-2025 


Address issue of Traditional 
Cultural Places/Sacred Sites on 
BMGR East. 


• Summarize what is known 
at this time through 
consultation and/or 
ethnographic work within 
fiscal year. Document. 


• Identify tribes that may not 
have been approached 
regarding TCPs/sacred 
sites. Initiate consultation, 
within fiscal year. 
Document. 


• Determine in consultation 
with AFCEC whether it 
may be appropriate to do 
further ethnographic work 
via hiring a consultant. 
Design program if 
appropriate, within fiscal 
year. 


• 2022-2024 


Continue consultation and 
coordination with tribes. 
Maintain current good 
relationships. 


• Identify priorities this fiscal 
year. Record. 


• Develop implementation 
timeline for tribal 
relationship priorities. 
Record. 


• Implement priorities. 
Document. 


• Ongoing 2021-2025 


Complete archaeological 
survey/inventory of areas 
impacted by EOD activities to 


• Identify existing gaps in 
survey coverage within 
TAC ranges, numbered 


• Gap analysis to be 
completed in FY2021. 
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come into compliance with 
Section 106 NHPA. 


ranges and roads; and 
prioritize, to be completed 
this fiscal year. Document. 


• Continue survey contingent 
upon existing funding. 


• Break down remaining 
acreage into five logical 
portions to be surveyed one 
each year until completed. 
Completion will be 
determined by funding. 


• Survey annually, contingent 
upon funding, 2021-2025. 


• AFCEC has agreed with 
concept of five year plan for 
completion of survey. 


Mitigate adverse effects to 
historic properties. 


• Implement existing HPTP 
on NTAC. 


• Develop and implement 
overall plan and HPTPs for 
TAC and numbered ranges 
in consultation with SHPO 
and tribes. 


• Develop and implement 
HPTPs for other impacted 
areas, such as roads, public 
use areas. 


• HPTP for NTAC completed. 
Need funding 


NOTE: Refer to the Cultural Resources Environmental Action Plan (EAP) when setting goals. Document 
installation objectives and supporting tasks in the ICRMP as well as into the EAP tool. 


10.0 PROGRAMMING AND PLANNING 


10.1 USAF and Installation ActionsUSAF and installation mission-related activities have the potential to 
adversely affect cultural resources and historic properties. Federal regulations and USAF policy require that 
cultural resources are protected or effects to said resources are minimized or mitigated. Activities or projects 
that could pose an adverse effect to cultural resources include, but are not limited to: 


• Continued use, repair, modernization, adaptation/reuse, preservation, and/or demolition of existing 
facilities, including historic buildings 


• New construction of facilities 
• Land use (e.g., training exercises, flight operations, off-road vehicular traffic, forest management, 


threatened and endangered species management, wildland fire suppression, erosion control, 
prescribed burning, and live ordnance use) 


• Ground disturbance 


The installation eliminates and/or resolves conflicts by assuring that undertakings with the potential to 
adversely affect cultural resources are properly planned and executed. The CRM and installation project 
managers and planners work together to identify and manage potential conflicts. Adverse effects to cultural 
resources resulting from standard or routine activities may be avoided or mitigated by following established 
environmental and cultural resources management procedures (i.e., completing AF Form 332). 


Installation Supplement – USAF and Installation Actions 


Add installation-specific content. 



https://cs2.eis.af.mil/sites/10040/WPP/EAPTool/EAP%20View.aspx?EAPID=559
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The ‘Mission Activities and Solution’ table below identifies mission-related activities that will adversely 
affect cultural resources and proposed solutions and mitigating activities to address the identified effect. 


Mission Activities and Solutions 


USAF/Installation Activity and 
Cultural Resources Affected 


Solutions and Mitigating 
Activities Status 


Tactical Ranges (3):  
• Ordnance delivery 
• EOD clearances around 


targets 
• Construction/ maintenance/ 


relocation of targets 
• Road maintenance and 


construction 


AZ SHPO was consulted and 
concurred on adverse effect: a 
MOA and HPTP have been 
drafted for 38 sites on NTAC. 
Temporary solution for 
protection is the placement of 6 
ft. orange/yellow poles around 
sites which provides a visual 
warning of their presence and 
sites can be avoided by EOD. 
Mitigation to include data 
recovery, moving targets away 
from sites, archival research, 
oral history. 


MOA and HPTP development 
for NTAC. Consultation with 
AZ SHPO and tribes on-going. 
Need to develop MOAs and 
HPTPs for 2 additional TAC 
ranges. Program to be 
reevaluated. 


Numbered Ranges (4):  
• Ordnance delivery 
• EOD clearances around 


targets 
• Construction/ maintenance/ 


relocation of targets 
• Road maintenance and 


construction 


Approximately 20 acres of 
Range 1 remains to be surveyed 
within the current revised 
sweep area. Areas outside the 
current sweep area but within 
older original sweep areas still 
requiring survey need to be 
identified and quantified and 
ultimately surveyed and 
mitigated. 


On-going; Funding constraints. 
This fiscal year, remaining areas 
to be surveyed will be clearly 
identified, to then determine 
remaining survey requirements. 


Road construction: Range 1: one 
site 


AZ SHPO was consulted and 
concurred on adverse effect: a 
MOA was executed and HPTP 
drafted to mitigate adverse 
effects on archaeological site 
along the Range 1 road. Testing 
Data recovery. 


MOA executed and fieldwork 
completed. Analysis and report 
awaiting funding. Funding 
critical to completion of this 
project. 


 


Deployment of troops, vehicles 
use and maintenance of runways 
at NR-eligible Stoval Field 


AZ SHPO was consulted and 
concurred on adverse effect: a 
PA was drafted to allow use of 
historic AUX fields. Training at 
Stoval may be constrained by 
presence of archaeological site. 


Project materials to be 
summarized. Site visit. Plan 
created to complete project. Plan 
to be implemented ASAP. 


Aircraft mishaps, search and 
recovery investigations as 
required 


Archaeological surveys; 
mitigation (data recovery) if 
needed. 


Consultation with AZ SHPO and 
tribes as needed.  


Low level overflights or 
supersonic flight speeds with 
associated sonic boom within the 
BMGR East and MOAs 


TCP’s may be degraded. 
Consider aerial buffer zone 
around TCPs. Consultation with 
AZ SHPO and tribes needed. 


Started; Develop a PA for all 
Luke MOAs. To be reevaluated. 







INTEGRATED CULTURAL RESOURCES MANAGEMENT PLAN 


Page 36 of 73 


 


USAF/Installation Activity and 
Cultural Resources Affected 


Solutions and Mitigating 
Activities Status 


INRMP identified activities with 
Adverse Effect:  
• Road use and maintenance; 
• Recreation- camping; 
• Endangered species 


management;  
• Wildlife water development 


and maintenance;  
• Invasive species 


management; and  
• Wildfire suppression and 


prevention 


Closed a road leading to 
vandalized rock shelter; Close 
camping sites; T-posts to close 
area to vehicles; Site Steward 
volunteers monitor 
archaeological sites in public 
access areas between Oct and 
April. 


PA Executed and filed with 
ACHP. AZ SHPO was consulted 
and stated that recreation and 
associated road use and 
maintenance are an adverse 
effect. Also stated that use of 
herbicides may contaminate 
charcoal and other samples. 
Funding constraints. This effort 
to be reevaluated. 


 


10.2 Cultural Resources Project Programming and Execution 


USAF Planning, Programming, Budgeting, and Execution (PPBE) is the process of acquiring funding for 
activities. Acquisition of cultural resources-related work follows standard USAF PPBE processes. The 
Environmental Quality PPBE Playbook and Activity Management Plan Playbooks contain detailed 
information on funding and contracting. 


The CRM, with support from the AFCEC Section, ensures that cultural resource management activities are 
planned and programmed to receive funding. Cultural resource projects and actions may be required by: 
agreement documents, results of gap analyses, audit/assessment findings, on-going program requirements 
(e.g., Section 110 surveys and evaluations), urgent installation needs (e.g., changes to military training 
requirements), and other drivers. Cultural resources activities are executed according to fund eligibility 
guidelines. 


The ‘Project Programming and Execution Work Plan’ table found in Appendix L outlines cultural resources 
management requirements for the five years of this ICRMP cycle. Projects entered into this Work Plan 
should match Resource Allocation Model (RAM) entries, which contains a detailed list of all installation 
cultural resources requirements over the five-year period of the ICRMP. The installation and Section must 
update this Work Plan at least once per year.  


 


11.0 REFERENCES 


11.1 Standard References (Applicable to all USAF Installations) 


• AFI 32-7001, Environmental Management (Includes UEC Role) 
• AFMAN 32-7003, Environmental Conservation 
• AFI 90-2002, Air Force Interactions with Federally Recognized Tribes 
• Cultural Resources Environmental Action Plan (EAP) 
• Cultural Resources Management Playbook 
• eDASH AFLOA Legal and Other Requirements List 
• eDASH Cultural Resources Home Page 
• eDASH Training Matrix 



https://cs2.eis.af.mil/sites/10041/ceplaybooks/eqppbe/pages/overview.aspx

https://cs2.eis.af.mil/sites/10041/CEPlaybooks/Pages/PlaybookViews.aspx

http://static.e-publishing.af.mil/production/1/af_a4/publication/afi32-7001/afi32-7001.pdf

https://static.e-publishing.af.mil/production/1/af_a4/publication/afman32-7003/afman32-7003.pdf

http://static.e-publishing.af.mil/production/1/saf_ie/publication/afi90-2002/afi90-2002.pdf

https://cs2.eis.af.mil/sites/10040/WPP/EAPTool/EAP%20View.aspx?EAPID=559

https://cs2.eis.af.mil/sites/10041/ceplaybooks/cr/pages/overview.aspx

https://cs2.eis.af.mil/sites/10040/Lists/AFLOALegal/AllItems.aspx?FilterField1=Program%5Fx0020%5FArea&FilterValue1=Cultural%20Resources

https://cs2.eis.af.mil/sites/10040/WPP/ProgramPage/ProgramPage.aspx?Program=Cultural%20Resources

https://cs2.eis.af.mil/sites/10040/Lists/TrainingMatrix/AllItems.aspx?FilterField1=Program%5Fx0020%5FArea&FilterValue1=Cultural%20Resources
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• Environmental Management System Playbook 
• Environmental Quality PPBE Playbook 
• ISO 14001, Environmental Management Systems–Requirements with Guidance for Use 
• Activity Management Plan Playbooks 
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12.0 ACRONYMS 


12.1 Standard Acronyms (Applicable to all USAF Installations) 


• eDASH Acronym Library 
• Cultural Resources Management Playbook – Acronym Section 
• U.S. EPA Terms & Acronyms 



https://cs2.eis.af.mil/sites/10040/_layouts/15/start.aspx#/Lists/Acronym/AllItems.aspx

https://cs2.eis.af.mil/sites/10041/CEPlaybooks/CR/Pages/PlaybookProcesses.aspx?PrintOrder=33

https://iaspub.epa.gov/sor_internet/registry/termreg/searchandretrieve/termsandacronyms/search.do





INTEGRATED CULTURAL RESOURCES MANAGEMENT PLAN 


Page 39 of 73 


 


12.2 Installation Acronyms 


• 56 RMO – 56 Range Management Office 
• ACDC – Archaeological Cultural Database Consolidation 
• AFAF – Air Force Auxiliary Field  
• ASHPA – Arizona State Historic Preservation Act 
• ASM – Arizona State Museum 
• BMGR – Barry M. Goldwater Range 
• CPNWR – Cabeza Prieta National Wildlife Refuge 
• ESM – Environmental Sciences Management 
• LEIS – Legislative Environmental Impact Statement 
• MLWA – Military Land Withdrawal Act 
• TAC – Tactical range 


13.0 DEFINITIONS 


13.1 Standard Definitions (Applicable to all USAF Installations) 


• Cultural Resources Management Playbook – Definitions Section 


13.2 Installation Definitions 


• No installation specific definitions have been identified. 


14.0 INSTALLATION-SPECIFIC CONTENT 


Installation-specific content that is not required by the approved template, but the installation wants to 
include in their Plan. It will be communicated to installations that content included in this section will be 
the responsibility of installation personnel to maintain and its update will not be funded by AFCEC. 


  



https://cs2.eis.af.mil/sites/10041/CEPlaybooks/CR/Pages/PlaybookProcesses.aspx?PrintOrder=34
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APPENDICES 


Appendix A. Archaeological Resources Inventory Tables 


The 56 RMO ESM maintains the Archaeological Resource Inventory tables in the Archaeological 
Cultural Database Consolidation (ACDC) 2.0 geodatabase. 
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Appendix B. Built Resources Inventory Tables 


The 56 RMO ESM maintains the Built Resources Inventory tables in the Archaeological Cultural 
Database Consolidation (ACDC) 2.0 geodatabase. 
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Appendix C. Traditional Cultural Resources Inventory Tables 


The 56 RMO ESM maintains the Traditional Cultural Resources Inventory tables in the Archaeological 
Cultural Database Consolidation (ACDC) 2.0 geodatabase. 
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Appendix D. NHPA Section 106 Memoranda of Agreement 


Four executed Memoranda of Agreement documents are currently in place that address the mitigation of 
adverse effects related to specific undertakings on BMGR East.  


• Memorandum of Agreement Among the Department of the Air Force, Air Education and Training 
Command, 56th Fighter Wing, Luke Air Force Base and Arizona State Historic Preservation Office 
Regarding Data Recovery of Imperiled Features and Artifacts at AZ Z:5:55 (ASM) on the Barry 
M. Goldwater Range East, Maricopa County, Arizona (2019).  


• Memorandum of Agreement among the Air Force, Air Education and Training Command, 56th 
Fighter Wing, Luke Air Force Base and the Arizona State Historic Preservation Office Regarding 
Implementation of a Historic Properties Treatment Plan for Site AZ Z:5:68(ASM) That Will Be 
Adversely Affected by Reconstruction of a Segment of the Manned Range 1 Road, Barry M. 
Goldwater Range East, Maricopa and Pima Counties, Arizona (2015b).  


• Memorandum of Agreement among the Department of the Air Force, Air Education and Training 
Command, 56th Fighter Wing, Luke Air Force Base and the Arizona State Historic Preservation 
Office Regarding Mitigation of Adverse Effects to Historic Properties by Historical-Period 
Runway and Levee Construction and Clear Zone Maintenance at the Gila Bend Air Force Auxiliary 
Field, Maricopa County, Arizona (2015a).  


• Memorandum of Agreement among the Department of the Air Force, Air Education and Training 
Command, 56th Fighter Wing, Luke Air Force Base and the Arizona State Historic Preservation 
Office Regarding Implementation of a Treatment Plan for Historic Properties Adversely Affected 
by Construction of a Fiber Optic Line Along State Route 85 Between Ajo and Gila Bend (2007).  
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Appendix E. NHPA Section 106 Programmatic Agreements 


The Air Force and Marine Corps have executed one agreement document regarding potential adverse 
effects to historic properties resulting from the implementation of the INRMP.  


• Programmatic Agreement among 56th Range Management Office, Luke Air Force Base, Marine 
Corps Air Station Yuma, and Arizona State Historic Preservation Officer Regarding Potential 
Impacts on Historic Properties of Implementing an Integrated National Resources Management 
Plan for the Barry M. Goldwater Range, Southwestern Arizona (14 October 2005). 


Four executed Programmatic Agreement documents are currently in place that address the mitigation of 
adverse effects related to specific undertakings on BMGR East. 


• Programmatic Agreement among the Department of the Air Force, Air Education and Training 
Command, 56th Fighter Wing, Luke Air Force Base, Marine Aviation Weapons and Tactics 
Squadron One, and the Arizona State Historic Preservation Office Regarding Ongoing Use of 
Stoval Airfield for Military Training, Barry M. Goldwater Range East, Arizona (2014).  


• Programmatic Agreement between the Department of the Air Force, Air Education and Training 
Command, 56th Fighter Wing, Luke Air Force Base and the Arizona State Historic Preservation 
Office Regarding Construction, Maintenance, and Use of a Sensor Training Area, Barry M. 
Goldwater Range East, Arizona (2010).  


• Programmatic Agreement between the 56th Range Management Office, Luke Air Force Base, and 
the Arizona State Historic Preservation Officer Regarding Undertakings on the Barry M. Goldwater 
Range East That Will Not Affect Historic Properties and Undertakings That Will Have No Adverse 
Effect on Historic Auxiliary Fields (2011).  


• Programmatic Agreement among the Department of the Air Force, Air Education and Training 
Command, 56th Fighter Wing, Luke Air Force Base, and the Arizona State Historic Preservation 
Officer Regarding Construction, Maintenance, and Use of a Moving Target on the North Tactical 
Range, Barry M. Goldwater Range East, Arizona (2013).  
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Appendix F. Installation Tribal Relations Plan 


An Installation Tribal Relations Plan is under development. 
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Appendix G. Tribal Agreements 


No Tribal Agreements have been executed. 
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Appendix H. Wing Instructions or Policy Documents 


No Wing Instruction or Policy Documents have been developed for the Cultural Resource Management 
Program. 
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Appendix I. Archaeological Survey and Site Forms 


56 RMO utilizes the AZ State Historic Preservation Office/Arizona State Museum Archaeological Survey 
and Site Forms (https://azstateparks.com/shpo/) Archaeological Survey and Site Forms are maintained by 
the CRM in Building 500. 
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Appendix J. Historic Property Survey and Site Forms 


Maintained by the CRM in Building 500. 
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Appendix K. Historic Building Maintenance Plans 


No Historic Building Maintenance Plans have been developed at this time. 
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Appendix L. Project Programming and Execution Work Plan  


Maintained by the CRM in Building 500 
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Appendix M. Overview of the Culture History of the Western Papaguería 


Figure M-1: Regional Chronology 


 


Pre-Paleoindian Period (13,000 to 11,500 B.C.) 


The traditional archaeological viewpoint of human entrance into North America is being challenged by 
archaeologists exploring possible pre-Clovis coastal migration of people dating back as far as 13,000 Before 
Common Era (B.C.) (Fiedel 2014). Sites such as Monte Verde in southern Chile (Dillehay 1997; Dillehay 
et al. 2008), the Debra L. Friedkin site in Texas (Waters et al. 2011), and the Paisley Caves in southern 
Oregon have provided intriguing archaeological and genetic evidence to support a pre-Clovis model (Beck 
and Jones 2010; Bodner et al. 2012; Erlandson and Braje 2011). However, critiques of deposition contexts 
and site formation processes have raised doubts regarding some of the early dates reported (Fiedel 2014). 
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Critics have additionally noted that no pre-Clovis sites have been identified along the Pacific coastline from 
Alaska to Tierra del Fuego older than 11,500 B.C. (Dickinson 2011), raising further skepticism. 


In the Southwest, a pre-projectile point cultural complex was first proposed by Malcolm Rogers; Rogers 
referred to this cultural tradition as the “Malpais Pattern” (Rogers 1939). As defined by Rogers, the Malpais 
Pattern lacked diagnostic projectile points and consisted of heavily-varnished crude stone choppers and 
scraping tools, typically associated with exposures of desert pavement and cleared circles. Following his 
early definition of this pre-Paleoindian complex, Rogers renamed it “San Dieguito I,” which has caused 
confusion in naming conventions. 


Rogers’ work was refined by Julian Hayden in his studies in the Sierra Pinacate region of Mexico. Hayden 
(1976a, 1976b, 1998) proposed that much of the Southwest was populated by the “Malpais,” and the 
artifacts of that tradition can be dated by analyzing the desert varnish present on some surficial sites situated 
on desert pavement. Hayden proposed that the Malpais occupied much of the American Southwest between 
33,700 years Before Present (B.P.) and 17,000 B.P., followed by a later San Dieguito occupation between 
17,000 B.P. and 9000 B.P. (Heilen and Vanderpot 2013). Hayden based his chronology on his belief that 
desert varnish present on Malpais artifacts were formed during the Holocene Altithermal (9000 to 5000 
B.P.) and an earlier Malpais Altithermal (18,000 to 20,000 B.P.) and that varnish present on flake scars 
must have developed prior to these altithermal events (Hayden 1976a, 1976b, 1998). While the Malpais 
artifacts described by Rogers and Hayden are undoubtedly cultural in origin, their chronological affiliation 
has not been definitively proven. 


Paleoindian Period (11,500 to 8500 B.C.) 


While the chronological association of the postulated pre-Paleoindian Malpais tradition has not been 
definitively established, the Paleoindian period defines the earliest patterned cultural traditions identified 
in the Americas. Beginning about 11,500 B.C., the Clovis cultural tradition is clearly recognizable in the 
archaeological record across North America. Originating in southern Siberia, the Clovis people crossed 
Beringia around 12,500 B.C. and subsequently migrated through a corridor between the receding 
Laurentide and Cordilleran ice sheets and rapidly expanded across the continent. 


The Clovis cultural tradition is characterized by mobile populations that focused on big-game hunting. The 
primary marker of this tradition is known as a Clovis Point, which is described as a distinctive lanceolate 
spear point with a concave base, longitudinal fluting, and lateral and marginal grinding (Slaughter 1992). 
These projectiles have been identified in clear association with the fossil remains of now extinct animals, 
particularly mammoth (Mammuthus spp.) and ancient bison (Bison antiquus) (Reid and Whittlesey 1997). 


Reported Clovis materials found in the Western Papaguería include isolated finds of diagnostic projectile 
points (Altschul and Rankin 2008; Vanderpot and Keur 2015). A surface find of three Clovis-style fluted 
projectile points and point fragments was identified at AZ Y:8:100(ASM), located on the North Tactical 
Range of BMGR East (Kayser et al. 2000). A later visit to the site during research conducted by Matt 
Dooley yielded the identification of another Clovis-style projectile point, which was collected in 2006 (pers. 
com. Rankin 2018b). While surface features were also reported at the site, the association between the 
features and the diagnostic Clovis-style projectile points could not be determined. A recent survey on 
MCAS Yuma land in the Eastern Mohawk Valley identified a Clovis point indicative of Paleoindian use of 
the landscape (James, pers. comm. 2020). 


Following Clovis, a later Paleoindian complex in the Southwest is the Folsom tradition (13,000-11,300 
B.P). The Folsom tradition is characterized by large and distinctive fluted projectile points and a reliance 
on bison hunting. While Folsom points are found across North America, no specific archaeological sites in 







INTEGRATED CULTURAL RESOURCES MANAGEMENT PLAN 


Page 54 of 73 


 


the Papaguería have exhibited Folsom projectile points. Spatial distribution of Folsom sites follows a north-
south trending band along the Rocky Mountains; Folsom technology suggests cultural continuity with the 
earlier Clovis tradition (Heilen and Vanderpot 2013). 


The San Dieguito/Lake Mohave complex is a separate Paleoindian culture that is thought to have followed 
the Clovis tradition. Unlike Clovis and Folsom traditions, the San Dieguito/Lake Mohave people are 
thought to have focused subsistence activities along late Pleistocene and early Holocene desert lakes and 
coastal marshes. The complex is divided into three phases (San Dieguito I, II, and III) which are based on 
the presence or absence of various lithic tools (Heilen and Vanderpot 2013). Overall, the San Dieguito 
toolkit is defined by large percussion-flaked bifaces, distinctive large projectile points, cleavers, cobble 
choppers, and an absence of groundstone implements. San Dieguito I has been identified in the 
southwestern Arizona desert; San Dieguito II and III are found along the Colorado River and to the west in 
the deserts of California. 


The chronological association of the San Dieguito complex is confusing; different researchers have 
assigned different temporal spans. Hayden (1976a, 1976b) assigns both a pre- and post-Clovis occupation 
sequence for San Dieguito; Haury (1950) postulates a post-Clovis temporal sequence. 


In the Papaguería, the best evidence for Paleoindian occupation comes from stratified rockshelter deposits 
found at Ventana Cave, located in the Eastern Papaguería and radiocarbon dated to 11,300 to 12,000 B.P. 
These radiocarbon dates were obtained from the basal level of the cave deposits in the same stratigraphic 
layer as large, crude cobble tools and were interpreted to represent possible Folsom occupation (Heilen and 
Vanderpot 2013). More current research, including accelerator mass spectrometry dating, indicate the basal 
cave deposits date to the late Holocene and are not representative of a specific cultural complex (Huckell 
and Haynes 2003). Nevertheless, Ventana Cave can be interpreted as representing late Paleoindian or Early 
Archaic occupation in the Papaguería. 


Archaic Period (circa 8500 B.C.to A.D. 1) 


Paleoenviromental data suggest that during the late Pleistocene epoch, southwestern Arizona, including the 
Papaguería, was wetter and cooler than modern conditions (Heilen and Vanderpot 2013). The greater region 
contained a woodland vegetation community containing singleleaf piñon–Utah juniper (Pinus monophylla–
Juniperus osteosperma); in the Western Papaguería, vegetation was similar to the modern Mojave Desert, 
with yucca and tall grass species present. Megafauna, such as camels, mammoth, horse, and giant ground 
sloth, were also present. These conditions were thus suitable for the Paleoindian big-game-focused 
subsistence patterns. 


By the Middle Holocene (circa 8000 B.C.) these conditions had changed. Megafauna were extinct, Sonoran 
Desert vegetation was established, and environmental conditions were transitioning to those consistent with 
the modern Sonoran Desert (Heilen and Vanderpot 2013). However, little paleoenvironmental data specific 
to the Papaguería is available, leaving questions regarding the availability of water and resource distribution 
unanswered. In response to these changing environmental conditions, cultural traditions emphasizing the 
hunting of smaller game and gathering of new plant resources replaced the more big-game-focused 
subsistence pattern of the Paleoindian period. Archaeologists refer to this stage as the Archaic period 
(Huckell 1996). 


The transition from Paleoindian to Archaic probably was not abrupt, and some archaeologists have 
suggested that the two subsistence strategies overlapped temporally and possibly spatially (Faught and 
Freeman 1998). Nevertheless, 8500 B.C. is taken as the starting point of the Archaic period because it was 
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around this time that a ground stone tool industry consisting of handstones and netherstones became 
common across the Southwest (Huckell 1996). 


Several Archaic traditions are recognized in the Southwest; in Arizona the period is generally discussed in 
terms of Early, Middle, or Late Archaic period occupations. These occupations correspond with distinct 
projectile point morphology and limited carbon dating results. The variability in site types, locations, and 
material culture that has been associated with the broad Archaic traditions indicates the diverse and frequent 
adaptive strategies to local environments rather than behaviors and economies common to large regions 
(Heilen and Vanderpot 2013). 


Historically, the Archaic period in the Papaguería has been interpreted archaeologically to represent a 
transitional area between the Archaic period traditions expressed as the Amargosa and Cochise cultures 
(Heilen and Vanderpot 2013). More recent research has incorporated older Archaic traditions into the 
Southwestern Archaic Culture temporal framework. 


Amargosa Culture: The Amargosa Culture was first defined by Rogers in 1939 and was further refined 
by researchers such as Haury (1950) and Hayden (1967). Rogers’ original temporal framework now 
corresponds to the Amargosa I, II, and III designations proposed by Haury (1950) based on Ventana Cave 
deposits; Hayden’s sequence for the Sierra Pinacate includes Amargosa I (which incorporates Haury’s 
Amargosa I and II) and Amargosa II (circa 1000 B.C. to A.D. 1850). 


The Amargosa Culture was interpreted as a regional Archaic tradition that followed the earlier San Dieguito 
sequence in southern California and western Arizona; the assemblage contains hallmark San Dieguito-type 
artifacts in association with ground stone tools and distinctive projectile points. Sites commonly associated 
with the Amargosa Culture include cleared areas, sleeping circles, intaglios, trails, and trail shrines (Heilen 
and Vanderpot 2013). 


Cochise Culture: The Cochise Culture was originally defined by Sayles and Antevs (1941) and 
corresponds to the Archaic sequence expressed in southeastern Arizona. The Cochise Culture was defined 
based on buried deposits exposed in arroyos; the original temporal sequence consisted of the Sulphur 
Spring, Chiricahua, and San Pedro phases. Later, the Cazador phase was included as a subdivision between 
the Sulphur Spring and Chiricahua phases (Sayles 1983). The phases are differentiated largely on projectile 
point styles and different ground stone tool kits. 


Southwestern Archaic Culture: Subsequent research has led to the rethinking of Archaic period temporal 
constructs and the concept of Amargosa and Cochise cultures as standalone cultural traditions. Rather, the 
Archaic period is viewed as a large-scale post-Pleistocene hunter-gatherer lifeway with regional variations 
based on environmental conditions (Heilen and Vanderpot 2013). The contemporary chronological 
framework of the Archaic is thus divided into Early, Middle, and Late phases, which are defined based on 
changes in archaeological toolkits and subsistence strategies, as well as shared attributes such as seasonal 
mobility and settlement patterns. The Early, Middle, and Late phases of the Archaic period incorporate the 
temporal frameworks previously defined for both the Amargosa and Cochise cultures. These phases are 
discussed generally below, with focus on the regional manifestation of each as present in the Papaguería. 


Early Archaic: The Early Archaic period spans from 8500 B.C to 4800 B.C. It incorporates the Sulphur 
Springs phase (Sayles and Antevs 1941), Rogers’ (1939) Amargosa I phase, and the Ventana-Amargosa I 
phase derived from stratified Ventana Cave deposits (Mabry and Faught 1998). Early Archaic assemblages 
are characterized by percussion-flaked scrapers, bifacial knives, choppers, flat slab metates, oval manos, 
and tapering-stem projectile points reminiscent of Silver Lake or Lake Mohave styles. On the BMGR, Early 
Archaic period sites are identified by the presence of Great Basin stemmed projectile points. Five are 
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contained in the 56 Range Management Office (RMO) database reported by Heilen and Vanderpot (2013); 
these consist of four artifact scatters with feature(s) and one lithic scatter with feature(s). Two of these sites 
contain rockshelters; all the known sites are large in size and contain ground stone and a diverse chipped 
stone tool assemblage. Common features at these sites include bedrock mortars, cairns, thermal features, 
rock alignments, and trails. 


Middle Archaic: The Middle Archaic period spans from 4800 B.C. to 1500 B.C. It incorporates the 
Amargosa II phase (Rogers 1958), the Chiricahua phase (Sayles and Antevs 1941), and the Chiricahua-
Amargosa II phase defined at Ventana Cave (Haury 1950). Middle Archaic assemblages are characterized 
by the addition of basin-shaped metates, mortars and pestles, bifacial tools, and distinctive projectile points 
(Pinto, Chiricahua, Gypsum Cave, and Bajada points) to the overall tool assemblage. Middle Archaic period 
components have been identified at 40 sites and in 10 isolated finds on BMGR East (Heilen and Vanderpot 
2013). 


As noted by Heilen and Vanderpot (2013), many sites on the BMGR that exhibit Middle Archaic 
assemblages may represent places that were persistently used, as many contain artifacts that may be 
attributed to later use or occupation. Middle Archaic sites on the BMGR are smaller in size than their Early 
Archaic counterparts; features associated with these sites include bedrock grinding slicks, bedrock mortars, 
thermal features, cleared areas, geoglyphs, rock alignments, rock rings, rock shelters, rock images, and 
trails. Site assemblages include diverse faunal remains, ground stone, and flaked stone. 


Late Archaic: The Late Archaic spans from 1500 B.C. to A.D. 1–300. It incorporates Amargosa III (Rogers 
1958), and the San Pedro phase of the Cochise Culture (Sayles and Antevs 1941). In well-watered areas 
outside the Papaguería, changes in population, settlement patterns, and subsistence strategies around 1500 
B.C. distinguish the Late Archaic period from the preceding Middle Archaic period and last until A.D. 1 to 
300 (Gilman 1995; Huckell 1988, 1990, 1995; Irwin-Williams 1979; Matson 1991; Roth 1996, Heilen and 
Vanderpot 2013). These changes are linked to four interrelated factors: 


1. An increasing regionalism among Late Archaic groups, resulting apparently from an increase in 
population relative to earlier times 


2. The existence of a broad-based interaction network that allowed for the rapid dissemination of 
information and materials 


3. The increasing importance of maize in the diet as seen in the development and spread of agriculture 
4. The appearance of large settlements that are, perhaps, the first expressions of sedentary village life 


(Mabry and Faught 1998) 


Many of these Late Archaic manifestations are not evident in the Western Papaguería where larger 
settlements and maize farming have not yet been identified at any Late Archaic sites (Vanderpot and Keur 
2015). The artifact assemblage present on sites with Late Archaic temporal affiliation include a greater 
diversity of ground stone tools (including deep-basin metates), refined biface production, and the 
integration of Great Basin-style Elko Corner-notch projectile points (Heilen and Vanderpot 2013). Late 
Archaic period components have been identified at 51 sites and in 15 isolated finds on BMGR East (Heilen 
and Vanderpot 2013), including three sites investigated on the Gila Bend Air Force Auxiliary Field 
(BMGR-02-E-01, BMGR-02-E-03, and BMGR-02-E-09) that indicate seasonal procurement and 
processing of local mesquite, grasses, and seeds (Vanderpot and Keur 2015). On BMGR East Manned 
Range 1, recent investigations occurred at AZ Z:5:68 (ASM), a Late Archaic site, and resulted in the 
identification of 217 cultural features (Vanderpot et al. 2017). 


Ceramic Period (A.D. 1 to A.D. 1450) 
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The Ceramic period refers to the prehistoric period during which people made, used, and exchanged ceramic 
goods. While the term “Formative period” has been used to refer to this prehistoric period elsewhere, Heilen 
and Vanderpot (2013) note that “Ceramic period” is a more accurate descriptor for the prehistoric lifeways 
of the inhabitants of the Western Papaguería during this time period given that it does not imply association 
with greater cultural complexity and reliance on agriculture. 


In the Ceramic period, distinct groups had developed around the Western Papaguería: the Hohokam to the 
north and east, centered around the Phoenix and Tucson basins; the Patayan to the west and northwest, 
centered around the Colorado River Basin; and the Trincheras to the south, centered in modern-day Mexico. 
As discussed in Heilen and Vanderpot (2013), Western Papaguerían prehistory during the Ceramic period 
is often interpreted and correlated to Hohokam and Patayan cultural sequences due to the presence of 
diagnostic ceramic types. Often, Ceramic period Western Papaguerían sites can be dated based only on the 
presence of Hohokam and Patayan (and, to a lesser degree, Trincheras) ceramics. This is due to the fact that 
many Ceramic period sites in the Western Papaguería contain only non-diagnostic plainware ceramics. 


Within the Ceramic period, the chronological framework is defined as the Vamori and Sells phases, which 
can be generally correlated to the Hohokam pre-Classic and Classic periods (Ahlstrom et al. 2000a). The 
finer-tuned chronological framework defined for the Hohokam, Patayan, and Trincheras cultural sequences 
has not been realized on the Papaguería given that fewer archaeological investigations have been conducted, 
and fewer sites have been identified (Heilen and Vanderpot 2013). 


Given the distribution and types of ceramics present, there is current discussion amongst researchers 
whether the Western Papaguería was populated by multiple groups including the Hohokam or Patayan; or 
whether a distinctive cultural group (the Areneños) used the Western Papaguería as a core area and 
interacted with their Patayan and Hohokam neighbors. For this reason, the following discussion of the 
Ceramic period in the Western Papaguería correlates Hohokam and Patayan temporal frameworks with 
regional Ceramic period manifestations present in the Papaguería. 


Hohokam 


The Hohokam cultural tradition was originally defined by the widespread distribution of Red-on-buff 
pottery associated with evidence of irrigation agricultural practices, and cremation burials (Gladwin and 
Gladwin 1928; Gladwin et al. 1975). Later archaeologists described the Hohokam as a “regional system” 
rather than as a specific population group (Crown 1991; Wilcox 1979) in an effort to understand the 
dynamics of such a large and widespread population, regional interaction, and evolving social complexity. 
Although it was previously considered that the Hohokam migrated across the Sonoran Desert from 
Mesoamerica (DiPeso 1956; Gladwin 1948; Haury 1976; Schroeder 1966), current theory posits that 
Hohokam origins evolved in situ from the earlier Archaic adaptation (Wallace et al. 1995). 


The Hohokam inhabited south-central Arizona over a period of nearly 1,500 years, during which time there 
is evidence of increased sedentism and social complexity (Doyel 1991; Haury 1976; Wilcox 1979). The 
largest populations or biggest villages tended to be located near rivers or in areas that supported canal 
irrigation practices. The archaeological record indicates that the Hohokam also exploited nearby mountain 
bajada settings for wild plant foods. 


Hohokam occupation traditionally is divided into four temporal periods, each with one or more phases that 
are distinguished by certain hallmarks of material culture or developmental peaks. Variations to the 
chronology exist (Dean 1991), but consensus is strong for the ordering of the phase sequence that was 
originally based on stratigraphic deposits of decorated ceramics from Snaketown, one of the largest 
Hohokam sites located along the Gila River. 
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Pioneer period: Pioneer period ceramic artifacts and projectile points have been identified on BMGR East. 
Sites temporally associated with this time period tend to be larger in size and contain diverse artifacts and 
features that are reused during later time periods. Pioneer period sites are often located on elevated 
landforms that gave a good view of the surrounding landscape. Features at sites with Pioneer period 
components include bedrock mortars, cairns, thermal features, rock alignments/piles, and a rock ring 
(Heilen and Vanderpot 2013). 


Colonial period: Colonial period ceramics and projectile points have been recorded on BMGR East. The 
majority of the Colonial period sites identified on BMGR East are either artifact scatters with feature(s), or 
artifact scatters. These sites tend to be in elevated locations (in the East Pass of the Crater Range) and in 
upper bajada, foothill, and valley areas (in the Sauceda–Quilotosa Valley). The sites are large and diverse; 
many exhibit features such as rock cairns, bedrock mortars, rock rings, areas of cleared desert pavement, 
and trails (Heilen and Vanderpot 2013). 


Sedentary period: Sedentary period ceramic artifacts and projectile points have been documented on 
BMGR East. In some areas of the BMGR, Sedentary period sites share locations with Colonial period sites. 
However, in the areas along the drainages from the Growler Mountains and Daniels Arroyo, Sedentary 
period sites appear in areas where previous Ceramic period sites do not occur. This expansion into new 
areas could be an expression of a more extensive use of the landscape for farming and exploitation of native 
grasses. Interestingly, densities of thermal features also are increasingly present in these areas during this 
time period, indicating that plant food resources were intensively processed there (Heilen and Vanderpot 
2013). Site types with Sedentary period components are artifact scatters with feature(s) and artifact scatters. 
Features identified at these sites include bedrock grinding slicks, cairns, thermal features, cleared areas, 
rock alignments/piles, rock rings, rockshelters, rock images, and trails (Heilen and Vanderpot 2013). 


Classic period: Classic period ceramic artifacts and projectile points have been identified on BMGR East 
and demonstrate artifacts affiliated with both the Tucson Basin and Salt–Gila Basin Hohokam. While many 
of these sites exhibit earlier Ceramic period use or occupation, “clusters” of Classic period sites are found 
in locations where no earlier Ceramic period sites have been identified. These clusters have been identified 
along Tenmile Wash at the western end of the Crater Range as well as Growler Wash. Site types with 
Classic period components are artifact scatters with feature(s) and artifact scatters. Features identified at 
these sites include bedrock grinding features, bedrock mortars, cairns, thermal features, cleared areas, rock 
alignments/piles, rockshelters, and rock images (Heilen and Vanderpot 2013). 


Patayan 


The Patayan culture of the Lower Colorado River Valley and the lower Gila River was initially defined and 
studied by Rogers (1945), who divided the sequence into three broad periods beginning at approximately 
A.D. 700. Those periods are based mainly on the temporal distribution of ceramic types (Rogers 1945; 
Waters 1982). Rogers’ (1945) original chronology was based on his development of a “horizontal 
stratigraphic” scheme using trail systems and their associated ceramic assemblages and the excavation of 
several stratified pit shrines (Waters 1982). 


The current Patayan chronological model is largely based on the association of Patayan ceramics with well-
dated Hohokam sites, or the presence of Hohokam ceramic time-markers at Patayan sites. Unfortunately, 
due to the lack of excavated sites and good chronometric contexts, absolute dates are rare for the Patayan 
temporal sequence (Heilen and Vanderpot 2013). 


Patayan I: Patayan I dates from A.D. 700 to A.D. 1050. Patayan I ceramics were made from fine-textured, 
buff-colored clays found on the flood plain of the Colorado River. Decorative elements include the 
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“chimney neck” rim, notched rims, lug and loop handles, the “Colorado shoulder,” incising, burnishing, 
and a red clay slip. Patayan I sites are typically small, with few artifacts. Many of the sites are associated 
with trails and items such as marine shell and ceramics from surrounding regions (Reid and Whittlesey 
1997). 


The presence of Patayan I ceramic artifacts are associated with a Patayan I temporal affiliation have been 
recognized on the BMGR. Notably, the isolated finds are almost all located west of the Crater Range, while 
the sites are more widely distributed across the landscape. The spatial distribution of these sites suggests to 
Heilen and Vanderpot (2013) that they are associated with travel for the purposes of scouting the landscape, 
communication, or exchange. Patayan I site types consist of artifact scatters with feature(s), or artifact 
scatters. Sites tend to be large and include features such as bedrock grinding slicks, trails, cleared desert 
pavement, rock rings, cairns, geoglyphs, thermal features, rock features, and rockshelters (Heilen and 
Vanderpot 2013). 


Patayan II/III: The Patayan II period ranges between A.D. 1050 and A.D. 1500. Patayan II ceramic types 
are found in the Mohave Desert, north along the Colorado River, and along the Gila River east to Agua 
Caliente. Patayan I ceramic traits such as chimney necks, Colorado shoulders, burnishing, red clay slip, rim 
notching, incising, and lug and loop handles continued into Patayan II (Rogers 1945; Waters 1982). The 
decorated types appear to have borrowed design elements from Hohokam ceramics. New traits that 
appeared in the Lower Colorado buffwares include recurved rims, stucco finish, new vessel forms, and an 
increased use of fine-line geometric designs (Waters 1982). 


The drying up of Lake Cahuilla appears to have ushered in the Patayan III period (post–A.D. 1500) (Rogers 
1945). The desiccation of the lake led to increased population size along the lower Colorado River and in 
coastal southern California, as inhabitants migrated east or west to look for more productive environments. 
The traits that distinguish Patayan III ceramics from the preceding period include a reinforced rim band and 
the introduction of a high-necked, small-mouthed olla. Earlier vessel forms also continued in use, except 
for neckless seed jars. Vessel walls were thinner and better fired, and painted decorations were finer-lined 
and more symmetrical (Waters 1982). 


According to Heilen and Vanderpot (2013), separating the Patayan II and III phases is difficult. This is 
partly due to the unrefined Patayan chronology and often leads to ambiguous Patayan II and Patayan III 
temporal affiliations. A total of 72 sites and 10 isolated finds with Patayan II/III artifacts and projectile 
points have been recognized on the BMGR. Patayan II/III sites tend to occur in clusters and tend to be large 
artifact scatters, often with associated features such as bedrock grinding slicks, trails, cleared desert 
pavement, rock rings, cairns, geoglyphs, thermal features, and rock features and rock shelters. Villages are 
also present in the Patayan II/III sequence, including those at Lost City on the Cabeza Prieta National 
Wildlife Refuge and Kuakatch Village at Organ Pipe National Monument (pers. com. Rankin 2018a). 


Areneños 


The Areneños culture was first identified in the Sierra Pinacate region of northwestern Sonora by Hayden 
(1967). It is discussed here given that earlier Papaguerían researchers, notably Ezell (1954) and Hayden 
(1965), interpreted the Ceramic period occupation of the Papaguería as representing an indigenous group 
of people that traded with the Patayan and Hohokam but were separate from those groups. According to 
Hayden (1965), the Late Archaic Amargosa Culture persisted until A.D. 700 in the Papaguería; hunter-
gather populations, termed Amargosa-Areneños, were occupying the region at the same time the Hohokam 
and Patayan traditions were fully developed in surrounding areas. In the Western Papaguería, the 
inhabitants were called “Areneños,” in the Sierra Pinacate region, they were called “Pinacate-Areneños.” 
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As discussed in Altschul and Rankin (2008), the material culture attributed to the Areneños includes a 
composite of material culture components found across the Papaguería. Specifically, these are Hohokam 
and Patayan ceramic types, walk-in wells and reservoirs, house-in-pits, and cremations. As noted in 
Altschul and Rankin (2008), the Areneños culture concept is best described as a placeholder to refer to a 
hunter-gatherer lifestyle that persisted in the desert interior through the early historic period. 


References Cited 


Ahlstrom, Richard V.N., Mark L. Chenault, and David Wrobleski. 2000a. Chronology and Culture 
History of the Papaguería. In Living in the Western Papaguería: An Archaeological Overview of 
the Barry M. Goldwater Air Force Range in Southwestern Arizona, edited by Richard V.N. 
Ahlstrom, pp. 67–135. SWCA Cultural Resources Report No. 98-186. ARCADIS Geraghty & 
Miller, Phoenix, and SWCA Environmental Consultants, Tucson.  


Altschul, Jeffrey H., and Adrianne G. Rankin. (Editors). 2008. Fragile Patterns: The Archaeology of the 
Western Papaguería. SRI Press, Tucson. p. 4, 11.  


Beck, C. and G. T. Jones. 2010. Clovis and Western Stemmed: Population Migration and the Meeting of 
Two Technologies in the Intermountain West. American Antiquity 75: 81–116.  


Bodner, M., U. A. Perego, G. Huber. 2012. Rapid Coastal Spread of First Americans: Novel Insights from 
South America’s Southern Cone Mitochondrial Genomes. Genome Research 22: 811–820.  


Crown, Patricia L. 1991. The Hohokam: Current Views of Prehistory and the Regional System. In Chaco 
and Hohokam: Prehistoric Regional Systems in the American Southwest, edited by Patricia L. 
Crown and William J. Judge, pp. 135-158. School of American Research, Santa Fe.  


Dean, Jeffrey. 1991. Thoughts on Hohokam Chronology. In Exploring the Hohokam: Prehistoric Desert 
Peoples of the American Southwest, edited by George J. Gumerman, pp. 61-150. Amerind 
Foundation, Dragoon, Arizona and University of New Mexico Press, Albuquerque  


Dickinson, W. R. 2011. Geological Perspectives on the Monte Verde Archeological Site in Chile and Pre-
Clovis Coastal Migration in the Americas. Quaternary Research 76: 201–210.  


Dillehay, T.D. 1997. Monte Verde: A Late Pleistocene Settlement in Chile, Vol. 2, The Archaeological 
Context and Interpretation. Washington, D.C.: Smithsonian Institution Press.  


Dillehay T. D., C. Ramírez, and M. Pino. 2008. Monte Verde: Seaweed, Food, Medicine, and the 
Peopling of South America. Science 320: 784–786.  


DiPeso, Charles C. 1956. The Upper Pima of San Cayetano del Tumacacori: An Archaeohistorical 
Reconstruction of the O’otam of Pimería Alta. Publication No. 7. Amerind Foundation, Dragoon.  


Doyel, David E. 1991. Hohokam Cultural Evolution in the Phoenix Basin. In Exploring the Hohokam: 
Prehistory Desert Peoples of the American Southwest, edited by George J. Gumerman, pp. 231–
278. American Foundation New World Studies Series No. 1. University of New Mexico Press, 
Albuquerque.  


Ezell, Paul H. 1954. An Archaeological Survey of the Northwestern Papaguería. The Kiva 19(2–4):1–26.  


Erlandson, J. M., and T. Braje. 2011. From Asia to the Americas by Boat? Paleogeography, 
Paleoecology, and Stemmed Points of the Northwest Pacific. Quaternary International 239: 28–
37.  







INTEGRATED CULTURAL RESOURCES MANAGEMENT PLAN 


Page 61 of 73 


 


Faught, Michael K., and Andrea K. L. Freeman. 1998. Paleoindian Complexes of the Terminal Wisconsin 
and Early Holocene. In Paleoindian and Archaic Sites in Arizona, edited by Jonathan B. Mabry. 
Technical Report 97-7. Center for Desert Archaeology, Tucson.  


Fiedel, Stuart J. 2014. Did Pre-Clovis People Inhabit the Paisley Caves (And Why Does It Matter)? 
Human Biology Open Access Pre-Prints. Paper 47. Washington State University Press. 


Gilman, Patricia A. 1995. Multiple Dimensions of the Archaic-to-Pit Structure Period Transition in 
Southeastern Arizona. The Kiva 60(4):619–632.  


Gladwin, Harold S. 1948. Excavations at Snaketown IV: Review and Conclusions. Medallion Papers No. 
38. Gila Pueblo, Globe, AZ.  


Gladwin, Winifred, and Harold S. Gladwin. 1928. Excavations at Casa Grande, Arizona. Southwest 
Museum Papers No.2. Los Angeles.  


Gladwin, Harold S., Emil W. Haury, E. B. Sayles, and Nora Gladwin. 1975. Excavations at Snaketown: 
Material Culture. Reprinted. The University of Arizona Press, Tucson. Originally Published 
1937, Medallion Papers No. 25, Globe, Arizona.  


Haury, Emil W. 1950. The Stratigraphy and Archaeology of Ventana Cave, Arizona. University of 
Arizona Press, Tucson, and University of New Mexico Press, Albuquerque.  


Haury, Emil. W. 1976. The Hohokam: Desert Farmers and Craftsmen, Snaketown 1964-1965. University 
of Arizona Press, Tucson.  


Hayden, Julian D. 1965. Fragile-Pattern Areas. American Antiquity 31:272–276.  


Hayden, Julian D. 1967. A Summary Prehistory and History of the Sierra Pinacate, Sonora, Mexico. 
American Antiquity 34:154–161.  


Hayden, Julian D. 1976a. Pre-Altithermal Archaeology of the Sierra Pinacate, Sonora, Mexico. American 
Antiquity 41:274–289.  


Hayden, Julian D. 1976b. Changing Climate in the Sierra Pinacate of Sonora, Mexico. In Desertification: 
Process, Problems, Perspectives: Papers Presented during a 14 Week Seminar Series, November 
1975–April 1976, edited by Patricia Paylore and Richard B. Haney, pp.70–86. Office of Arid 
Lands Studies, University of Arizona, Tucson.  


Hayden, Julian D. 1998. The Sierra Pinacate. Southwest Center Series. University of Arizona. Press, 
Tucson.  


Heilen, Michael and Rein Vanderpot. 2013. Pathways to Preservation: A Research Design and Heritage 
Management Plan for the Barry M. Goldwater Range East, Arizona. Cultural Resource Studies in 
the Western Papaguería 28. Statistical Research, Inc., Tucson.  


Huckell, Bruce B. 1988. Late Archaic Archaeology of the Tucson Basin: A Status Report. In Recent 
Research on Tucson Basin Prehistory: Proceedings of the Second Tucson Basin Conference, 
edited by William H. Doelle and Paul R. Fish, pp. 57–80. Anthropological Papers No. 10. 
Institute for American Research, Tucson.  







INTEGRATED CULTURAL RESOURCES MANAGEMENT PLAN 


Page 62 of 73 


 


Huckell, Bruce B. 1990. Late Preceramic Farmer-Foragers in Southeastern Arizona; A Cultural and 
Ecological Consideration of the Spread of Agriculture into the Arid Southwestern United States. 
Unpublished Ph.D. dissertation, Arid Lands Resource Studies, University of Arizona, Tucson.  


Huckell, Bruce B. 1995. Of Marshes and Maize: Preceramic Agricultural Settlements in the Cienega 
Valley, Southeastern Arizona. Anthropological Papers No. 59. University of Arizona Press, 
Tucson.  


Huckell, Bruce B. 1996. The Archaic Prehistory of the North American Southwest. Journal of World 
Prehistory 10(3):305–372.  


Huckell, Bruce B., and C. Vance Haynes, Jr. 2003. The Ventana Complex: New Dates and New Ideas on 
its Place in Early Holocene Western Prehistory. American Antiquity 68:353–371.  


Irwin-Williams, Cynthia. 1979. Post-Pleistocene Archaeology, 7000–2000 B.C. In Southwest, edited by 
A. Ortiz, pp. 31–42. Handbook of North American Indians, Vol. 9, W.C. Sturtevant, general 
editor. Smithsonian Institution, Washington, D.C.  


James, Karla, Archaeologist, MCAS Yuma. 2020. Personal communication with Glennda Luhnow, 
Archaeology and Cultural Resources Manager, Jacobs Engineering Group Inc. 1 December.  


Kayser, Andrea, Annick Lascaux, and David B. Tucker. 2000. Survey Results. In Footsteps on the 
Bajada: An Archaeological Survey of 15,813 Acres on the North Tactical Range of the Barry M. 
Goldwater Air Force Range in Southwestern Arizona, vol 1., edited by David B. Tucker, pp.85–
489. SWCA Cultural Resources Report No. 99-140. ARCADIS Geraghty and Miller, Phoenix, 
and SWCA Environmental Consultants, Tucson  


Mabry, Jonathan B., and Michael K. Faught. 1998. Archaic Complexes of the Early Holocene. In 
Paleoindian and Archaic Sites in Arizona, edited by Jonathan B. Mabry. Technical Report 97-7. 
Center for Desert Archaeology, Tucson.  


Matson, R. G. 1991. The Origins of Southwestern Agriculture. University of Arizona Press, Tucson.  


Rankin, Adrianne, 56 Range Management Office, Luke Air Force Base. 2018a. Personal communication 
(via comments received) with Glennda Luhnow, Jacobs. May 21.  


Rankin, Adrianne, 56 Range Management Office, Luke Air Force Base. 2018b. Personal communication 
(via comments received) with Glennda Luhnow, Jacobs. June 14.  


Reid, Jefferson, and Stephanie Whittlesey. 1997. The Archaeology of Ancient Arizona. University of 
Arizona Press, Tucson.  


Rogers, Malcolm J. 1939. Early Lithic Industries of the Lower Basin of the Colorado River and Adjacent 
Desert Areas. Museum Papers No. 3. San Diego Museum of Man, San Diego.  


Rogers, Malcolm J. 1945. An Outline of Yuman Prehistory. Southwestern Journal of Anthropology 
1:167-198.  


Rogers, Malcolm J. 1958. San Dieguito Implements from the Terraces of the Rincon-Pantano and Rillito 
Drainage System. The Kiva 24(1):1–23  


Roth, Barbara J. 1996. Early Formative Adaptations in the Southern Southwest, edited by Barbara J. 
Roth.  







INTEGRATED CULTURAL RESOURCES MANAGEMENT PLAN 


Page 63 of 73 


 


Sayles, Edwin B. 1983. The Cochise Cultural Sequence in Southeastern Arizona. Anthropological Papers 
No. 42. University of Arizona Press, Tucson.  


Sayles, Edwin B., and Ernst Antevs. 1941. The Cochise Culture. Medallion Papers No. 29. Gila Pueblo, 
Globe, Arizona.  


Schroeder, Albert H. 1966. Pattern Diffusion from Mexico into the Southwest after A.D. 600 American 
Antiquity 31(5):683-704.  


Slaughter, Mark C. 1992. Flaked Stone in Arizona. In Making and Using Stone Artifacts: A Context for 
Evaluating Lithic Sites in Arizona, by Mark C. Slaughter, Lee Fratt, Kirk Anderson, and Richard 
V. N. Ahlstrom, pp. 2.1–2.12. Prepared by SWCA, Inc., Environmental Consultants, Tucson. 
Distributed by the Arizona State Historic Preservation Office, Phoenix.  


Vanderpot, Rein, and Mitchell A. Keur. 2015. Gila Bend Air Force Auxiliary Field: Archaeological Data 
Recovery at Five Sites and One Isolate within the Airfield Flight-Line Clear Zone, Barry M. 
Goldwater Range East, Arizona. Technical Report 15-127. Statistical Research, Inc., Tucson.  


Vanderpot, Rein, Jonathan Knighton-Wisor, and Robert M. Wegener. 2017. Phase 2 End of Fieldwork 
Report, Emergency Data Recovery at AZ Z:5:68 (ASM) (the HTH Site), along Manned Range 1 
Road, BMGR East, Maricopa and Pima Counties, Arizona. Technical Report 17-75. Statistical 
Research, Inc., Tucson.  


Wallace, Henry D., James M. Heidke, and William H. Doelle. 1995. Hohokam Origins. Kiva 60(4):575–
618.  


Waters, M. R. 1982. The Lowland Patayan Ceramic Typology. In Hohokam and Patayan: Prehistory of 
Southwestern Arizona, edited by Randall H. McGuire and Michael B. Schiffer, pp537–570. 
Academic Press, New York.  


Waters, M. R., S. L. Forman, and T. A. Jennings. 2011. The Buttermilk Creek Complex and the Origins 
of Clovis at the Debra L. Friedkin Site, Texas. Science 331: 1,599–1,603. 


Wilcox, David R. 1979. The Hohokam Regional System. In An Archaeological Test of Sites In the Gila 
Butte-Santan Region, South Central Arizona, edited by Glen E. Rice, David A. Wilcox, Kevin 
Rafferty, and James Schoenwetter, pp. 77-116. Technical Paper No. 3, Anthropological Research 
Papers No. 18. Arizona State University, Tempe. 


 


  







INTEGRATED CULTURAL RESOURCES MANAGEMENT PLAN 


Page 64 of 73 


 


Appendix N. Native American Ethnohistory 


The following section provides an overview of the Native populations of the Western Papaguería. 


O’odham 


The O’odham people were the most numerous Native American group in southern Arizona when Europeans 
arrived. The Spaniards differentiated between various O’odham groups; these differentiations were more a 
function of interactions between the Spanish and the various groups than differentiations recognized by the 
O’odham people themselves (Heilen and Vanderpot 2013). There are three O’odham groups: the Hia C’ed 
O’odham, the Tohono O’odham of Arizona, and the Akimel O’odham. 


These different groups follow different subsistence and mobility strategies but share a common language. 
The Tohono O’odham and Akimel O’odham groups both lived in villages; the Hia C’ed O’odham followed 
a semi-nomadic lifestyle (Vanderpot and Keur 2015). 


Hia C’ed O’odham: The Hia C’ed O’odham (Sand People) The Hia C’ed O’odham once occupied and 
ranged over the entire Western Papaguería.  and included mobility and long-term habitation. Their lifeway 
favored mobility along with the persistent use of areas such as Antelope Hill, Ajo, Bates Well, Chico 
Shunie, Darby Wells, and Quitobaquito.  They once consisted of two Bands, the Pinacatenos, who lived 
south of the border, and the Arenenos, who lived north of the border,  sometime after 1850 due to disease 
and persecution by Mexicans.   


Linguistically, the Hia C’ed O’odham have the most distinctive dialect of the O’odham (Heilen and 
Vanderpot 2013). They first had contact with Father Kino and Captain Juan Mateo Manje in the late 
seventeenth century (Vanderpot and Keur 2015).  Today, they do not have a dedicated reservation but live 
with other O’odham populations in both Mexico and the United States. 


Tohono O’odham: The Tohono O’odham (Desert People occupied the north-central area of the 
Papaguería. As described by Fontana (1983), the Tohono O’odham followed a “Two Village” settlement 
pattern, in which summers were spent farming in lowland villages and winters were spent hunting and 
gathering at camps near springs or wells. The Tohono O’odham practiced ak-chin agriculture, in which 
water was collected and distributed to crops through check dams placed along washes. Their diet was 
heavily dependent on the gathering of wild plant foods such as mesquite, prickly pear, saguaro, and cholla. 


The Tohono O’odham consisted of patrilineal families and practiced intra-village arranged marriages 
(Vanderpot and Keur 2015). They were closely related to the Akimel O’odham in terms of language and 
lifeways, and the two groups frequently traded and intermarried. Today the Tohono O’odham Nation of 
Arizona live on the Tohono O’odham Nation, which was established 1874, as well as the Gila Bend Indian 
Reservation, which was established in 1882. 


Akimel O’odham: The Akimel O’odham (River People) first had contact with Father Kino in 1694, but 
their overall contact with Europeans remained limited through the mid-nineteenth century. They were 
known to trade with the presidio in Tucson and with Spanish traders in the region. Traditionally, the Akimel 
O’odham lived in villages or smaller settlements called rancherías focused around the Gila River and 
practiced farming, raising maize, beans, squash, melons, and gourds (Vanderpot and Keur 2015). 


By the late nineteenth century, only eight Akimel O’odham villages remained along the Gila River, as 
European settlers diverted their water, drying up their fields. Today, the Akimel O’odham primarily live on 
the Gila River Indian Community of the Gila River Indian Reservation, the Ak Chin Indian Community of 
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the Maricopa Indian Reservation, and the Salt River Pima-Maricopa Indian Community of the Salt River 
Reservation (Vanderpot and Keur 2015). 


Yumans 


The Yumans occupied the lower Colorado River region and had extensive populations in western Arizona, 
California, and northwestern Mexico. Many different groups and sub-groups of Yumans exist; the Quechan, 
the Cocopah, and the Piipaash are Central Yuman groups recognized as culturally affiliated with the BMGR 
West. The Yavapai are an Upland Yuman group also recognized as culturally affiliated with the BMGR. 


The Yuman groups practiced a riverine hunter-gatherer subsistence pattern that was augmented by 
floodplain farming; ethnographic reports suggest the Mohave located north of BMGR West were most 
heavily invested in agriculture, and the Cocopah the least (Castetter and Bell 1951). The people lived in 
small clusters of houses grouped in a ranchería arrangement and were typically occupied by family groups. 


Quechan: Quechan territory is now divided by the states of Arizona and California near the confluence of 
the Gila and Colorado rivers. Their traditional territory ranged from the modern City of Blythe south to the 
current international border. Quechan settlements were separated into a series of dispersed villages scattered 
across the flood plain of the Colorado River (Bee 1983). The populations and bounded locations of these 
villages changed throughout the year. During winter river flooding, people lived on the terraces of the 
floodplain. As the winter flow subsided and the planting season began, people dispersed into the floodplain. 
During harvest time, people gathered into denser concentrations. The locations of the villages varied 
through time (Lerch et al. 2016) 


The Quechan were first encountered by the Spanish explorer Juan Bautista de Anza in 1774. Franciscan 
priests were a primary point of contact throughout the community. However, the relationship between the 
Spaniards and the Quechan quickly soured when Spanish settlers stole Quechan crops. In 1781, the Quechan 
attacked and destroyed two Spanish settlements, effectively destroying Spanish control of the river crossing 
(Bee 1983). 


The Quechan subsisted primarily on domesticated cultigens, wild plants, and fish (Bee 1983; Forde 1931). 
Domesticated cultigens planted in the Colorado River floodplain included maize, tepary beans, watermelon, 
black-eyed beans, pumpkins, and musk-melons. In the historic era, winter wheat was added to the diet. 
Seine nets were used when the water was low enough to catch razorback, sucker, pike minnow, and bony 
tail fish from the Colorado River (AECOM 2012). Wild edible plants like mesquite pods and screwbeans 
were also gathered to supplement the diet. The pods could be crushed and eaten, ground into flour and 
formed into cakes, or steeped in water as a beverage. 


The Quechan community is now mostly concentrated on the Fort Yuma-Quechan Reservation, located 
along the lower Colorado River in Arizona and California. The Quechan reservation is within their ancestral 
homeland. 


Piipaash: The Piipaash, sometimes referred to as the Maricopa, is a Colorado River Tribe that moved up 
to the middle Gila due to conflicts with their river neighbors in the seventeenth and eighteenth centuries. 
The Piipaash language is closely related to the Quechan and Mojave. These three languages are generally 
considered members of the river branch of the Yuman language family (Joel 1964). The Piipaash now reside 
primarily on the Gila River Indian Community of the Gila River Indian Reservation and the Salt River 
Pima-Maricopa Indian Community of the Salt River Reservation in Maricopa and Pinal counties, Arizona. 


Cocopah: The Cocopah territory is divided by the states of Arizona and California along the Colorado 
River. Historically, the Cocopah people inhabited the lower Colorado River and delta in southwestern 
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Arizona, southeastern California, and northern Sonora, Mexico. The Cocopah call themselves “Kwapa,” 
the river people. 


The Cocopah were encountered by early Spanish explorers and first described in the journal of Hernando 
de Alarcón in A.D 1540. Approximately 6,000 to 7,000 Cocopah were living in the region, as described by 
Don Juan de Oñate, Father Kino, and Father Garces (Cocopah Indian Tribe, no date). 


The Cocopah Indian Reservation, near Yuma, Yuma County, Arizona, was established by President 
Woodrow Wilson under Executive Order 2711 in 1917. The reservation was expanded by an additional 
4,200 acres in 1985 through the Cocopah Land Acquisition Bill (Cocopah Indian Tribe, no date). The 
reservation is comprised of three non-contiguous areas known as the North, East, and West Reservations, 
which consist of agricultural land that is largely leased to non-Indian farmers. 


Yavapai: Historically, the Yavapai lived in central and western Arizona. They were primarily hunter-
gatherers, and also practiced agriculture, as did most Indian tribes in the Southwest (Khera and Mariella 
1983). The Yavapai were mobile people following the seasonal availability of a wide variety of plants and 
animals. The various groups viewed themselves as one people who had originated from in the Red Rock 
lands near Sedona (Khera and Mariella 1983). The Yavapai spoke a dialect of an Upland Yuman language, 
closely related to Hualapai and Havasupai dialects. 


The westernmost range of the Yavapai included the mountains and sometimes lowland along the Colorado 
River, and as far south as Yuma. The ancestral lands of Yavapai include Sonoran Desert, mountain, and 
transition zone environments. While individual groups did not generally range over the entire region, most 
had access to all three environmental zones. This extensive and resource abundant land base provided them 
with a steady and varied food supply of plants and animals, conducive to a hunting and gatherer lifestyle. 
The Yavapai range also included the Colorado, Verde, and Salt rivers, which were all perennial, as well as 
the springs, numerous seasonal washes, and seasonal tanks of water–tinajas–in the western desert region 
where the project is located. 


Modern Yavapai communities are located on the Yavapai-Prescott Indian Tribe reservation and the Yavapai 
Apache Nation of the Camp Verde Indian Reservation. Both are located in Yavapai County, Arizona. 


Spanish Colonial (Mission) Period (1691–1821) 


Spanish exploration of the Southwest began as early as 1539 with the preliminary scouting expedition of 
Fray Marcos de Niza. Although the route used by de Niza and the later expedition of Vásquez de Coronado 
from 1540 to 1542 is incompletely known and may have followed the San Pedro River (Wilson 1999), at 
one point, Coronado traveled along El Camino del Diablo, an important route that connected northern 
Mexico with California across southwestern Arizona (Hartmann 1986). From the mid-sixteenth century to 
the end of the seventeenth century, the region was largely forgotten by the Spanish (Heilen and Vanderpot 
2013). 


In 1691, Father Eusebio Kino, a Jesuit, introduced the Spanish Mission system in southern Arizona and 
made at least three trips along the El Camino del Diablo (Hartmann 1986). Father Kino identified O’odham 
people living in the Papaguería of southwest Arizona (Ahlstrom et al. 2000). Father Kino established a 
series of missions (24 at the time of his death) along the main rivers of the region. He also is credited with 
discovering a land route to the Gulf of California, proving it was not an island. The journals of Father Kino 
and his military escort Captain Juan Mateo Manje remain as an important primary source regarding contact-
period native cultures in the area (Heilen and Vanderpot 2013:218). 
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Kino’s first entrance into the Papaguería was 1691, accompanied by Diego Carrasco, a Spanish military 
officer. At this time, he traveled down the Santa Cruz River to the Gila River and to a point north of Santa 
Rosa Valley (Heilen and Vanderpot 2013). From there, Kino headed south into the Papaguería and 
encountered native populations at the O’odham villages of Gu Achi, Ak-Chin, and La Merced del Batqui 
near the northern end of the Quijotoa Mountains. 


The Western Papaguería was heavily utilized as a travel corridor during this period. El Camino del Diablo 
continued to be used during this period and later in history. In addition, a second route through the Quijotoa 
Valley was utilized as a route between missions in northern Mexico and Native American villages along 
the Gila River. This route crossed between the Sauceda and Sand Tank mountains, between the settlements 
of Pozo Blanco and Gila Bend. Traveled by Father Kino and others in the 1700s, use of the route persisted 
through the early twentieth century (Heilen and Vanderpot 2013). 


In 1767, following other regions in Europe and abroad, and due to the distrust European monarchs had of 
the Jesuits, Charles III of Spain expelled the Jesuits from Spanish lands in the Americas and installed the 
Spanish Franciscans to take their place in the missions. The Franciscans subsequently expanded many of 
the missions in the area. 


The Mexican Period (1821-1854) 


The Spanish Mission period ended in 1821 when Mexico became an independent country, leading to a 
decline in the missions and presidios of the Santa Cruz Valley and elsewhere. In 1828, the Mexican 
government expelled all Spanish-born people from Mexico, including the Spanish-born Franciscan priests 
that ran many of the missions of the region (Heilen and Vanderpot 2013). 


The presence of the mission lands at Mexico’s northern frontier was viewed as useful to the new 
government. Irrigable mission lands in the Santa Cruz Valley were entered by Hispanic settlers, a move 
protested by the Tohono O’odham population, who claimed their water rights were violated. This conflict 
eventually became violent, with bloody protests and rebellions occurring in the late 1830s and into the early 
1840s. However, the Western Papaguería, given its distance from the prized irrigable mission lands, was 
not directly affected by these conflicts (Fontana 1989). 


Of greater concern during this period were increasing Apache raids, which affected Hispanic settlers and 
native populations alike. These raids did encroach into the Western Papaguería, where the settlement of 
Batki, located in the Santa Rosa Valley north of the Quijotoa Mountains, was destroyed by such a raid in 
1852 (Fontana 1989). 


The American Period (post-1854) 


American interest in the Western Papaguería began primarily in its value as a travel route for miners en 
route to the gold fields of California. El Camino del Diablo, the Pozo Blanco–Gila Bend road, and other 
established routes became critical links between California and the eastern U.S. The Treaty of Guadalupe-
Hidalgo, signed in 1848 following the conclusion of the Mexican-American War, ceded the portion of land 
lying north of the Gila River (what is now Arizona) to the U.S. 


In 1853, the Gadsden Purchase expanded Arizona from the Gila River south to the present-day Mexican 
border. In keeping with the times, travel was an important consideration in the Gadsden Purchase, as the 
land was obtained for the purpose of establishing a southern transcontinental railroad route (Heilen and 
Vanderpot 2013). Early American presence in the region consisted of surveyors mapping the newly defined 
national border and travelers on their way to California. United States Geological Survey geologist Kirk 
Bryan visited the region in 1917; his results are presented in later documents (Bryan 1922, 1925). 
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Stagecoach routes were also established. Travel through this area was treacherous during the Civil War 
period, as the lack of U.S. military presence made travelers vulnerable to increased Apache attacks. 


Increased settlement in Arizona followed the Civil War, and ranches and mines were established across the 
region, including in the arid Western Papaguería. To protect these interests, U.S. military presence was 
increased; numerous military posts were established, which were, in turn, provisioned by the new ranches. 
Mines were opened in Ajo, and new roads were cut through the region to supply the mines and ranches. 
Many of these followed native trails across the landscape. In 1880, the Southern Pacific Railroad (SPRR), 
the long-awaited southern transcontinental rail line, crossed the Papaguería, providing an instant link to the 
rest of the nation. The railroad transformed the region, providing transport for goods and people and 
increasing local settlement, ranching, and mining in the Papaguería. Spur lines were constructed across the 
landscape during this period as well (Heilen and Vanderpot 2013). 


Cadastral survey in southwest Arizona is documented by the construction of GLO markers and the resulting 
plats. The dates stamped on the various markers reveal active surveys beginning in 1927 to 1934, declining 
during World War II, and increasing again in the late 1940s (Heilen and Vanderpot 2013). Prior to these 
active cadastral surveys, Hat Trimble, a professional surveyor, visited Eagle Tank on 22 April 1913 (Rankin 
personal communication 2018). 


In 1912, Arizona was admitted to the Union as a state. Increasing demands for mining products (specifically 
copper) and agricultural products (such as beef) during World War I created further impetus for growth in 
the region. Mining, ranching, automotive routes, and the BMGR are important historic themes to the 
development of the Papaguería during the early twentieth century and into modern times. 


Gila Bend 


The town of Gila Bend was named for the so-called “Great Bend” where the Gila River comes in from the 
north and resumes its westerly flow. The original settlement of Gila Bend was located on the river about 6 
miles north of the present railroad station. The present location was originally a stage station from 1877 to 
1880 for the SPRR (Barnes 1988). The Tucson Cornelia & Gila Bend Railroad was established in 
1915/1916 and ran from Gila Bend to Ajo (Walker and Bufkin 1986). 


Gila Bend is situated along the historic Gila Trail, which followed the Gila River from the New Mexico 
border to Yuma. Use of the Gila Trail dates to the Spanish period; it was traveled by Father Francisco 
Eusebio Kino, who helped establish the first farm in Gila Bend in 1699 (Stein 1994). During the eighteenth 
century, the Gila Trail was a major transportation artery across Arizona. It later became Cooke’s Wagon 
Road, the first military road built across Arizona, and ultimately, one of the most important immigrant 
routes in the west. It was also used as a major stage, freight, and toll route (Stein 1994), with several 
stagecoach lines traversing it over time (Walker and Bufkin 1986). By 1940, this route was used as an 
automotive road (Stein 1994). 


Yuma 


The City of Yuma owes its location to the presence of two large granite outcrops that channeled the 
Colorado River into a natural crossing. This location, originally known as “Yuma Crossing,” was first 
described by the Spanish explorers Hernando de Alarcón and Melchior Diaz in 1540. They called the native 
people that they encountered in this location “Humo (smoke)” due to the smoke from cooking fires in the 
Yuma Valley (Visit Yuma 2019). 


Subsequent European explorers through the area included Father Eusebio Kino in the 1690s and Juan 
Bautista de Anza in 1775; the “Anza Trail” led through modern-day Yuma. The importance of Yuma 







INTEGRATED CULTURAL RESOURCES MANAGEMENT PLAN 


Page 69 of 73 


 


Crossing to Spanish exploration into Alta California was underscored, and the Spanish attempted to gain 
control over this strategic crossing with a small settlement. However, in 1781, the settlement was destroyed 
by the local Quechan population as a result of the Spanish encroachment. 


The California Gold Rush of 1849 led to hundreds of thousands of gold seekers crossing the Colorado River 
at what was then known as “Colorado City.” In 1852, the U.S. Army established Fort Yuma on a point 
overlooking the strategic river crossing; in 1854, the Gadsen Purchase led to the incorporation of Yuma 
into the U.S. Given its location, Yuma became an important port city on the Colorado River, and served as 
a supply port for the U.S. Army from the 1860s through the 1880s, when it was replaced by transcontinental 
rail. 


Yuma continues to serve as an important transportation hub, with the railroad and Interstate 8 (the Ocean-
to-Ocean Highway) passing through it. The Yuma Project, an ambitious irrigation project developed and 
implemented by the U.S. Bureau of Reclamation, led to the emergence of widespread irrigated agriculture 
in Yuma (Visit Yuma 2019). 


Mining 


Mining became an important pursuit in western Arizona during the 1860s and 1870s. In the Papaguería, the 
most important mineral resource was copper. Copper was first identified in the Ajo Hills in the eighteenth 
century; the first efforts to extract it followed the Gadsden Purchase in 1854 (Wilson 1949). These early 
attempts at mining were not a success; it was not until the late nineteenth century that a series of claim 
consolidations and mining companies eventually led to the formation of the New Cornelia Copper Company 
in 1909. The construction of the Tucson, Cornelia, and Gila Bend Railroad between the SPRR mainline and 
the Ajo copper mines in 1915–1916 helped to boost production; by 1916, the mine employed 1,200 men 
and contained community housing (Heilen and Vandepot 2013). In 1917, the mine produced 10,000 tons 
of copper, which was the start of a regional mining boom until the stock market collapse in 1929. The New 
Cornelia Copper Company was eventually bought by Phelps Dodge Corporation in 1931. Phelps Dodge 
continued to operate the mines until they were eventually closed in 1984. 


Automotive Routes 


Few inventions have changed the American landscape and culture as dramatically as the introduction of the 
automobile. Following Henry Ford’s initial introduction of the Model T in 1907, nationwide automobile 
ownership grew exponentially, from an estimated 10,000 privately-owned automobiles in 1910 to over 280 
million owned in 1940 (Keane and Bruder 2004). In the Papaguería, automotive routes were established in 
the 1910s; these predominately followed native trails and wagon roads. In the early 1920s, the region’s 
travel routes were visited by geologist Kirk Bryan, who published a book that described the condition of 
the roads, presence of reliable water sources, and the general landscape (Bryan 1922). At the time of Bryan’s 
writing, most established routes in BMGR East were north-south alignments that connected Gila Bend with 
points south (such as Ajo) (Heilen and Vanderpot 2013). 


Following the establishment of a regional military presence, new roads were constructed that served to 
connect military facilities; as a result, many of the older roads were abandoned. Given the proximity to 
Mexico, many of these older roads have been used for smuggling, from Prohibition times to the modern 
day (Heilen and Vanderpot 2013). 


Ranching and Homesteading 


In 1863, the Arizona Territory was established after successful lobbying by Charles D. Poston. A year 
before, in 1862, the National Homestead Act offered land tracts of 160 acres at $1.25 per acre or 80 aces at 
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$2.50 per acre for land within a railroad grant (Stein 1990). This began a series of homesteading acts that 
sparked a boom in homesteading in Arizona that peaked between 1910 and 1940 (Stein 1990). However, 
given the arid conditions in the Papaguería, many homesteads were never “proved up,” due to access 
difficulties, lack of water, and rugged conditions (Ahlstrom et al. 2000b). 


Cattle ranching, however, was an important economic pastime in the region. Ranching in the Western 
Papaguería began in earnest in the mid-nineteenth century when ranchers developed water sources for their 
livestock in water-scarce areas. Given the lack of surface water, a regional feature of ranching in the 
Papaguería is the establishment of tanks and wells to provide water for stock animals. This system became 
more efficient following the addition of gasoline-powered pumps. The lack of water meant that ranching in 
the region was very much a family-sponsored and isolated venture (Heilen and Vanderpot 2013). Limited 
agriculture was practiced; this primarily consisted of growing alfalfa to feed the ranch livestock, rather than 
as a cash crop. 


In 1941, with the establishment of the Gila Bend Gunnery Range, local ranchers were forced to surrender 
their grazing rights and vacate their ranch lands. Some local ranchers returned following World War II to 
reestablish their holdings and built fences and water conveyance systems to support their ranching activities. 
The most prominent of these local ranching families are the Stout and Childs families. 


The Childs family operated a ranch headquarters located on Tenmile Wash. The ranch was started by Tom 
Childs, Sr. in the 1880s; under the management of Tom Childs, Jr., the ranch became a major operation in 
the region. They grazed as many as 2,500 head of cattle and operated ranch holdings at Batamote Well, 
Hotshot Well, Green Gate Well, the Drift Fence Well, Okie Well, Sloven Well, and the Well that Johnny 
Dug. 


The Childs family became synonymous with southern Arizona, intermarried with native people, and 
intermingled with the local settlers of the region. Tom Childs, Jr. and his Hia C’ed O’odham wife, Marta, 
had 13 children, who also acquired land and ran cattle in the area. Tom Childs, Jr. was responsible for 
helping many other ranchers in the family locate water and dig wells. As a testament to the Childs’ influence 
in the region, two important geographical features bear the Childs’ family name: Childs Mountain and 
Childs Valley. At his death, Tom Childs, Jr. willed his land holdings to the Tohono O’odham (Heilen and 
Vanderpot 2013). 


The Stout family operated a ranch with holdings that ranged from Gila Bend to Ajo to the Tohono O’odham 
Nation of Arizona reservation (Heilen and Vanderpot 2013). Much of the Stout ranch holdings were 
composed of Bureau of Land Management lease lands and incorporated the present Gila Bend 


Addition. The Stout family homesteaded land on Quilotosa Wash near the Gila Bend Addition, and the 
ranch headquarters were in Gila Bend. Charles Stout opened the Stout Hotel in Gila Bend in 1911, and it 
remains a Main Street landmark. 


The Stout family drilled a well at Tom Thumb in the 1950s, which they outfitted with a windmill and 
gasoline-powered pump. From the well, they ran approximately 60 miles of water pipeline to various 
watering tanks (Heilen and Vanderpot 2013). In the mid-1960s, the Stouts lost access to their leased land 
and sold their remaining holdings and cattle. 


BMGR and Gila Bend Air Force Auxiliary Field 


The area south of Gila Bend is known for its military history. As the United States was facing the possibility 
of World War II, it established Luke and Williams airfields in the Phoenix area. The U.S. Army Air Corps 
sought to expand its training facilities in the open desert south and southwest of Gila Bend (Thompson 
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2004). The Gila Bend Airfield was constructed in 1942, and its first flights began in 1943 (Keane et al. 
1998). Five additional airfields and gunnery ranges were constructed and used between Gila Bend and Ajo 
from 1942 to 1946. Each airfield encompassed approximately 640 acres (Thompson 2004). 


The combined 2.1-million-acre range that was used for military training during World War II was divided 
into western and eastern components and named the Yuma Aerial Gunnery and Bombing Range and the 
Gila Bend Gunnery Range, respectively. As military training became less necessary after the end of World 
War II, the range was closed between 1946 and 1951 and was renamed the Williams Bombing and Gunnery 
Range when it reopened (Keane et al. 1998). It was redesignated as Luke Air Force Range in 1963, with 
the Marine Corps and Navy using the western section (Chenault no date). The eastern section contained the 
Gila Bend Air Force Auxiliary Field, which was designated as a major military post in 1980 (Walker and 
Bufkin 1986: Map 56). Congress combined all the military parcels within the range together in 1986 (Public 
Law 99-606) and renamed the range in honor of Barry M. Goldwater, who had served at Luke Air Force 
Base during World War II (Keane et al. 1998). While the range reached a maximum size of about 2.6 
million acres in 1962, its size was reduced in 1999 to about 1.7 million acres. Additional information on 
the historic context for military activities at BMGR East, including World War II and early Cold War 
training activities, is available in Thompson (2004). 
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Executive Summary 


The Installation Pest Management Plan for Luke Air Force Base outlines the procedures and 
policies that guide all Pest Management actions that occur under the oversight of the 56th Fighter 
Wing. The IPMP outlines policies and procedures for pest management operations, management, 
health, safety, regulatory compliance, and environmental protection in accordance with the 
requirements laid out in DoD Manual 4150.07 (DoD Pest Management Program) and the Federal 
Insecticide, Fungicide, and Rodenticide Act (FIFRA). The Pest Management section utilizes this 
plan when; preventing disease vector population outbreaks that affect total force health, 
mitigating bird aircraft strikes, and safeguarding against the destruction of critical infrastructure 
on and around Luke AFB, Arizona. 


All installation pest management operations shall be based on Integrated Pest Management 
(IPM), this is a comprehensive approach to pest control or prevention which considers various 
chemical, physical and biological suppression techniques, the pests’ habitat, and the 
interrelationship between the pest populations and the ecosystem. The mission of Luke AFB 
requires support to accomplish the mission of training fighter pilots and maintaining combat 
ready personnel to support contingency operations. The Installation Pest Management Plan is a 
crucial tool that is utilized in support of these functions to guide Pest Management personnel 
when performing their primary duties. 


The Installation Pest Management Coordinator develops this plan and submits it for review 
through any agency that is responsible for aiding or assisting in Pest Management activities. 
Once reviews are completed, a signature from the Installation Commander is required to 
implement any actions outlined therein as required by DoDM 4150.07 Section 3.2. 
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1.0. Background 


1.1. Purpose.  This plan has been developed to guide Pest Management at Luke AFB, AZ.  This 
Installation Pest Management Plan satisfies the requirements of DoD Manual 4150.07 (DoD Pest 
Management Program) and Air Force Manual (AFMAN) 32-1053 (Integrated Pest Management 
Program).    


1.2. Authority. This Installation Pest Management Plan is mandated by the requirements outlined 
in AFMAN 32-1053 and DOD Manual 4150.07, and is guided by any applicable Armed Forces 
Pest Management Board technical publications and the Luke AFB Hazardous Materials 
Emergency Planning and Response Plan (OPLAN 705A). 


1.3. Plan Maintenance.  The IPMP will be reviewed annually by the Base Civil Engineer and 
Pest Management personnel at LAFB, with any revisions sent to the AETC MAJCOM PMC.  
Copies will be provided to LAFB points of contact and AFCEC/COSC.  The IPMP for LAFB 
will be updated as needed or on an annual basis as listed above and is required to be rewritten 
and ready for signatures every five full calendar years from the end month of the date the 
Installation Commander signed the previous IPM plan for the installation. 


2.0.  Responsibilities 


2.1.  Base Civil Engineer. 


2.1.1.  Provide oversight and support of all installation pest management programs in 
accordance with DoD, Federal, and State laws. 


2.1.2.  Provide facilities, equipment, and pesticides in accordance with DoDM 4150.07.  


2.1.3.  Provide the appropriate number of certified pest management personnel according to  
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 DoDM 4150.07 and Air Force manpower standards to support contingency and installation 
requirements. 


 
2.1.4.  Provide financial resources for operations and training to meet installation and  
contingency pest management requirements. 
 
2.1.5.  Select (in writing) an installation pest management coordinator. 
 
2.1.6.  Review and approve installation pest management plans and contracts. 


 
2.1.7.  Provide pest management support for installation facilities, grounds, and airfield 
Bird/Wildlife Aircraft Strike Hazard (BASH) mitigation measures, range operations, golf course 
maintenance (in accordance with AFI 65-106, Appropriated Fund Support of Morale, Welfare, 
and Recreation [MWR] and Non-appropriated Fund Instrumentalities [NAFIS]), recreation 
areas, etc. 


2.2.  Installation Pest Management Coordinator. 
 


2.2.1.  Oversee the development of installation pest management plans, collect and report data 
on all installation pesticide use, review contract specifications, and serve as the primary 
point of contact (POC) for all installation pesticide compliance. 


 
2.2.2.  Work closely with other civil engineers, services, medical personnel, and the MAJCOM 
PMC to produce an effective pest management program. 
 
2.2.3.  With assistance from the installation Natural Resources office, coordinate with federal, 
state, installation, local pest management, and wildlife personnel as necessary. 
 
2.3 Pest Management Personnel or Contractors 
 
2.3.1.  Ensure all installation pest management operations are based on Integrated Pest 
Management (IPM), by using a comprehensive approach to pest control or prevention which 
considers various chemical, physical and biological suppression techniques, the pests’ habitat, 
and the interrelationship between the pest populations and the ecosystem. 
 
2.3.2.  Maintain pest management records through daily maintenance on AF Form 1532-1 and 
monthly chemical usage on AF Form 1532 which is located in the CEOIE share drive/ERM 
folder and through the EESOH-MIS database pest management function.  These records include 
golf course and contractor applications, and in-house applications. 
 
2.3.3.  Generate the installation monthly pest management report using all available AF Form 
1532 records, chemical inventories, and any pertinent EESOH-MIS data and forward it to the 
MAJCOM PMC/AFCEC Command Entomologist not later than 10 days after the close of each 
month in accordance with AFMAN 32-1053 para 3.12.5. 
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3. Integrated Pest Management.


3.1.  Legal Mandate. The LAFB IPMP will be maintained to provide safe, effective, economical, 
and environmentally acceptable management of pests at LAFB.  The use of IPM techniques will 
be emphasized in the management of pests.  Adherence to the IPMP will maintain compliance 
with DoD, Air Force (AF), federal, and State of Arizona laws and regulations.  


3.1.1.  IPM practices and procedures should be used in all LAFB programs for pest control 
coordinators, pesticide applicators, pest control contract inspectors, and military personnel who 
apply pesticides. 


3.1.2.  AFC AFCOMS/AAFES (Attachment 2) 
3.1.3.  Falcon Dunes Golf Course (Attachment 5) 
3.1.4.  Grounds Maintenance (Attachment 6) 
3.1.5.  Gila Bend (Attachment 7) 
3.1.6.  BMGR-EAST (Attachment 8) 


4. IPM Operations.


4.1.  Priority of Pest Management Work.  Priority workload identification is the basis for 
planning, programming, and budgeting the 56 CES’s pest management program. The 56th Civil 
Engineer Squadron’s pest management section has implemented a preventative maintenance 
(2A) task system which identifies monthly inspections for pests within base structures like base 
food service facilities.  The airfield is treated according to requirements described in the Luke 
AFB Bird/Wildlife Aircraft Strike Hazard (BASH) plan and any priority work tasks that are 
submitted through the NEXGEN IT TRIRIGA system which are used for accepting requests for 
pest management work.  All pest management direct scheduled work tasks are screened and 
scheduled by the pest management section supervisor and are automatically assigned priority 
codes which dictate the level of mission importance and maximum allotted response times to the 
issue. All direct labor hours are tracked through the TRIRIGA system and are charged either to 
RWP or direct scheduled work orders. 


4.2.  Public Health Pests.  Mosquitoes present some concern to personnel health because of their 
ability to transmit West Nile Virus and other potentially life threatening diseases to humans.  
Both pest management and PH personnel conduct surveys of potential breeding sites.  While the 
climate around LAFB is primarily hot and dry during the summer, seasonal storms and 
occasional flash floods can leave behind large amounts of standing water causing an increase in 
mosquito activity.  There is no current Luke AFB specific flying insect fogging program that 
occurs on a regular basis due to state restrictions, however Maricopa County conducts regular 
mosquito surveillance and control operations in the areas surrounding Luke AFB.  If there is a 
severe mosquito issue, then the state may agree to fog at no cost to the base.  Pest management 
professionals concentrate control measures based on larval surveys, adult trap counts, and on an 
as needed basis when customer complaints are received and an initial inspection determines the 
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treatment is necessary.  The inspection and treatment, if needed, of these areas allows for control 
of disease vector population levels by focusing on the primary areas where mosquito species live 
and breed.  Pest management keeps pesticides on hand for larval and limited adult control, but 
concentrates on cultural, mechanical, and biological controls, and customer education whenever 
possible.  When problem areas are identified during adult or larval surveys, control measures are 
concentrated at the mosquitoes’ natural breeding sites (standing stagnant water), and include 
reducing standing water by eliminating man made debris or containers that collect rain water, 
introducing biological predatory fish and bactimos briquettes to control larval populations within 
bodies of water, mechanically altering the irrigation ditch banks that border the perimeter fence 
line, and spot chemical treatments where adult mosquitoes populations are congregating using 
ultra-low volume fogging techniques. 


 4.2.1.  Mosquitoes.   There are 2 main species of mosquitoes present on LAFB: Culex and 
Aedes Vexans. Mosquitoes are primarily an issue during monsoon seasons due to large amount 
of rainfall over a short period of time. Standing water provides a breeding site which can produce 
a large amount of mosquitoes in a short amount of time. During the rainy season, the pest 
management section conducts regular surveillance of all potential standing water accumulation 
points base wide for any signs of mosquito activity. Pest Management has larvacide stored on 
site if needed to treat any increases in mosquito population. However, standing water usually 
drains naturally into the soil or evaporates within 48 hours after the storm subsides. 


 4.2.1.1.  Zika Virus.  Zika virus is transmitted through aedes aegypti, and aedes albopictus 
mosquitoes. These species are aggressive feeders during the daytime. These mosquito species 
have been confirmed within Arizona, however there has been no positive result for the presence 
of this virus. Public health conducts mosquito surveillance base wide on a reoccurring basis and 
will notify Pest Management if they have deemed that adult control is necessary to prevent the 
potential spread of disease.  All female mosquitoes collected during surveillance will be sent to 
Maricopa County for testing and analysis.  


4.3.  Pests Found in and Around Facilities. 


4.3.1.  Food Handling Facilities.  Dining Facility, Flight Kitchen, Golf Course Kitchen, Club 5 6, 
Youth Center, Child Development Center Kitchen, Youth Center, Commissary and Community 
Commons.  These facilities are inspected monthly for pests, structural deficiencies, and 
sanitation problems.  


4.3.1.1.  When pests are noted, the first step is to eliminate the situation that allowed a problem 
to develop.  Normally the cause is traced to sanitation and harborage.  The managers are notified 
of the problem and given time to correct it. 


4.3.1.2.  PH is called to aid in solving chronic sanitation problems.  Usually this step is not 
needed, as a discussion with the facility manager is normally enough to solve the problem.  
Sanitation problems must be corrected before any sort of chemical treatment starts. 
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4.3.1.3.  Pheromone traps may be used to help identify problem areas; baits are placed and this 
technique is effective in handling most cockroach infestations.  Crack and crevice residual spot 
treatments are used when needed, and as a last resort. 


4.3.2.  Dormitories.  Cockroaches, crickets, and ants are generally minor seasonal problems with 
no chronic infestations.  Pest management will assist unaccompanied housing managers/residents 
with any pest problems.  


4.3.3.  Aircraft Disinsection Program.  Overseas aircraft are inspected by the loadmaster while 
traveling. The aircraft are also inspected again once security forces notifies United States 
Customs and Border Protection after landing.  Treatment is on an as needed basis with aerosol 
(D-Phenothrin 2% and Permethrin 2%) insecticide.  Aircraft treatments are recorded in the pest 
management function of EESOH-MIS or using a form 1532-1 recorded with the aircraft tail 
number. 


4.3.4.  Hangars.  There are some hangars that may have pigeon/dove problems.  Shooting with 
.22 caliber pellet rifles has been used with limited results.  Survey operations have commenced 
to determine alternative methods of control. Bird spikes can be applied to smaller facilities with a 
limited number of ledges and roosting areas, but are not feasible for larger facilities. 


 
4.3.5.  Commissary.  Monthly surveys are accomplished for cockroaches, ants, rats, and mice.  
Loading docks have openings that prevent total exclusion of pests. Rodents occur primarily in 
winter months and commonly gain access to the facility through food storage areas. Cockroaches 
have not been an issue within this facility.   


 
4.3.6.  Base wide. 
 
4.3.6.1.  Rodents.  Surveying the problem area controls mice and eliminates entrance holes, 
harborage, and using snap and glue traps.  If that fails, tamper proof bait boxes with rodenticide 
baits can be used as a last resort.  Gophers are a recurring problem.  Currently the most effective 
control is trapping with a gophinator gopher trap.  Gophers are trapped on an as needed basis. 
We also utilize rodenator to control gophers in rural areas. We notify security forces before 
conducting rodenator operations and ensure all safety precautions are follow while using this 
piece of equipment. As a last resort, chemical baiting with Omega pocket gopher bait can be 
applied directly burrows and tunnels. 
 
4.3.6.2.  Feral Animals.  Feral cats and dogs are a persistent problem. All trapped animals are 
relocated away from the airfield and surrendered to the local Humane Society in accordance with 
AFPMB TG 37. Pest management personnel set and check live traps and snares placed around 
areas with reported sightings of feral animals. Animals that are on or near the flight line are 
handled by USDA or Airfield Management Base Operations in accordance with the 56 FW 
OPLAN 91-2. 
 
4.3.6.3.  Spiders.  Black widows and occasionally brown recluse spiders are found on base.  
Sanitation and web remova1 are stressed as control measures to discourage them from remaining 
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in the area.  Chemical controls are used as a last resort. 


4.3.6.4.  Bees, wasps, and hornets require occasional removal and are usually outdoors.  Spot 
treatment using soapy water and nest removal are accomplished when they present a danger to 
personnel.  Honey bees are valuable pollinators and chemical control is avoided if at all possible. 
A list of local beekeepers is available for contact and safe relocation of any honey bee swarms or 
hives that do not present an immediate danger to personnel or flying aircraft. 


4.3.6.5.  Scorpions.  These pests are not usually a problem at LAFB.  Exclusion is the key by 
ensuring all weather stripping around doorways forms a tight seal and provides limited access to 
the facility. Facility managers must maintain proper sanitation practices as well. 


4.3.6.6.  Snakes.  Rattlesnakes are located on base and can be a threat to personnel.  The key to 
snake prevention is to remove harborage areas and prevent attracting food sources like rodents 
along with utilizing effective exclusion methods.  When snakes are found the shop uses snake 
tongs to remove them and then puts them in a secure snake bag.  They are relocated to a secluded 
perimeter of the base and released. 


4.4.  Structural Pests. 


4.4.1.  Subterranean termites can be a severe problem if structural damage to a facility occurs.  
Annual termite inspections are performed, as man-hours are available.  When termite activity is 
found, the area is spot treated.  Contractors treat all severe termite infestations and all new 
construction is pretreated after a SOW is approved by AFCEC/COSC.  In addition to termites, 
carpenter bees and carpenter ants have been treated on a limited basis.  Wood destroying fungi 
are currently not a problem. 


4.4.2.  Wood Preservation/Protection Program.  Wooden utility poles are inventoried and 
inspected by the electrical systems shop.  If a pole is identified as having an infestation of 
termites, the pest management shop will be notified to survey the problem and treat the required 
pole(s) as required. Subterranean termite colonies are common in the area and any significant 
structural damage or compromise to these poles could lead to loss of power or communication in 
some areas of Luke AFB. 


4.5.  Noxious or Invasive Plants and Animals. Executive Order 13112, Invasive Species, requires 
all federal agencies to prevent the introduction of invasive species, provide for their control, and 
minimize their economic, ecological, and human health impacts. There are 53 noxious weeds 
listed for the state of Arizona and it is important that measures be taken to ensure these weeds 
and their seeds do not spread and disrupt local wildlife. Information on these weeds is listed 
under the website: https://agriculture.az.gov/pestspest-control/agriculture-pests/noxious-weeds 


4.6.  Undesirable Vegetation. 


4.6.1.  Grounds.  All mowing and trimming is accomplished by contract.  All herbicide use is 
reported monthly to the pest management shop before the 10th of each month. 
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4.6.1.1.  The grounds contractor is responsible for approximately 95 acres of improved grounds.  
A modification to the grounds contract is currently being reviewed.  The modification will 
increase the acres of improved grounds that the contractor will be responsible to maintain. 
  
4.6.1.2.  The contract requires a plan for the application of pre-emergent herbicides for control of 
annual weeds.  Contact and systemic herbicides are used for post emergence spot control. 
 
4.6.2.  Electrical Substation Area.  Pest management is responsible for spot treatments that are 
generally made with a contact or systemic herbicide. 
 
4.6.3.  Facilities.  Facility managers are responsible for weeds within 50 feet of their building.  
The pest management section will allow the 56 CES warehouse self-help section to issue small 
amounts of premixed herbicide (glyphosate) as part of the self-help program.   
 
4.6.4.  Airfield Pavements.  The airfield consists of approximately 267 acres of concrete and 
asphalt pavements.  Portions of the asphalt have degraded and weeds are growing through.  In 
the past, soil sterilants have been used with excellent results along the exterior perimeter of the 
asphalt shoulders of taxiways and runways.  Crack and joint sealing projects also reduce 
vegetation growth on airfield pavements and reduce chemical usage in the long run. 
 
4.7.  Golf Course.  Pest control in terms of turf management at the golf course is the 
responsibility of the lead groundskeeper.  All pesticide usage is reported and reviewed by the 
pest management foreman. 
 
4.8.  Quarantine and Regulated Pests. Military quarantine procedures are performed in 
accordance with the guidance laid out in Luke AFBI 48-103. Pest Management coordinates the 
transportation and storage of any APHIS regulated garbage material until it is transferred to 
Stericycle Inc. who disposes of the material in accordance with CBP standards. The nearest US 
Department of Agriculture (USDA), Animal and Plant Health Inspection Service, quarantine 
inspector is located in Tempe.  Assistance is also available from the Natural Resources Flight 
and PH office. 


  
4.9.  Vertebrate Pests.   
 
4.9.1  Bird Wildlife/Aircraft Strike Hazard.  USDA animal damage control personnel have been 
contracted to control bird and animal populations on the airfield.  An annual depredation permit 
has been issued to Luke AFB by U.S. Fish and Wildlife Service (USFWS) for control of 
migratory birds, including mourning and white-winged doves, horned larks, and ducks.  Pest 
management personnel can assist the USDA whenever man-hours are available and will aid in 
maintaining the airfield and surrounding areas through the performance of any duties outlined in 
the 56 FW OPLAN 92-1 (Appendix 2 civil engineer execution checklist) that pertains to the 56 
CES pest management section. 
 
5.  Health and Safety. 
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5.1.  Medical Surveillance of Pest Management Personnel.  Medical surveillance for pesticide 
applicators, if required, is determined and monitored by the Occupational and Environmental 
Health Working Group.  The 56th Medical Group maintains the individual's health record. 
 
5.2.  Hazard Communication Program (Right-to-Know).  Pest management and golf course 
personnel who apply pesticides or work around pesticides must comply with the requirements of 
the base hazard communication program (LAFBI 90-821). 
 
5.3.  Personal Protective Equipment.  All personnel are required to be issued coveralls, rubber 
boots, leather gloves, neoprene gloves, goggles, face shield, apron, ear plugs, and a respirator.  
Compliance is mandatory in order to protect personnel from pesticide contamination 
 
5.3.1  Respiratory Protection Program.  Pest management pesticide applicators are included in 
the base respiratory protection program.  The Bioenvironmental Engineering (BEE) Flight 
provides initial respiratory fit testing and annual refresher training.  The physical exams section 
of the 56th Aerospace Medicine Squadron (AMDS) provides pulmonary function testing if 
directed by a physician. 
 
5.3.2  Personnel Safety.  The base provides required personal protective equipment and a safe 
working environment including laundry facilities, emergency showers and eyewash, shower 
room and changing area with lockers, adequate warning signs, and equipment repair.  Emergency 
treatment and antidotes for pesticide poisoning are available at the emergency treatment room at 
the nearest local hospital.  If personnel are bitten by a venomous snake they must immediately 
stop what they are doing and call 911.  They will be transported to the nearest hospital that has 
the anti-venom available.  All personnel must either have a radio or cell phone on them at all 
times due to the risks associated with this field of work.  All safety regulations are strictly 
enforced..     


  
5.4.  Fire Protection.  A list of chemicals maintained in the pest management section and golf 
course maintenance shops are provided to the fire department and BEE on an annual basis. These 
lists are updated monthly and posted outside of every chemical storage area within a pest 
management facility.  The fire plan for these facilities takes chemical storage into account and 
the facility layout with the chemical storage area is identified and provided to the fire department 
for emergency response purposes.   


 
5.5.  Pest Management Vehicles.  All pest management vehicles are for pest control purposes 
only.  They cannot be loaned out due to possible pesticide contamination.  If a vehicle is 
transferred it must be completely neutralized from the inside out. 
 
5.6.  Protection of the Public.  Precautions are taken during pesticide application to protect the 
public, on and off the golf course. The base spill plan includes pesticide spills at these facilities 
or any pesticide spill occurring elsewhere on base.  Pest management facilities and pest 
management trucks have spill containment kits in them at all times.  The BEE and PH are 
notified by email/phone before applying pesticides in food preparation and consumption 
facilities, medical facilities, and child development centers. Golf course areas have signs 
indicating where pesticide applications are being conducted and they are posted at the 1st and 
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10th tees and left displayed until the chemical label re-entry times are met.  Whenever pesticides 
are applied outdoors, care is taken to make sure that any spray drift is kept away from 
individuals, including the applicator.  Pesticides are not applied outdoors when the wind speed 
exceeds 10 miles per hour.  At no time are personnel permitted in a treatment area during 
pesticide application unless they have met the medical monitoring standards and are 
appropriately protected.    


5.7.  Pesticide Shop Health, Safety, and Hazard Surveys.   


5.7.1.  Workplace Monitoring.  The pest management and golf course maintenance shops are 
surveyed for compliance with Air Force Occupational Safety and Health (AFOSH) standards and 
directives covering illumination, chemical use, storage, waste disposal, personal protective 
equipment, and hazardous noise.   


5.7.2.  The BEE flight maintains employee exposure summaries for shop personnel.  BEE will 
also perform annual ventilation surveys to meet AFMAN 32-1053 direction that ventilation 
meets or exceeds 6 air changes per hour in chemical storage areas. 


6. Environmental Considerations.


6.1.  Sensitive Areas.  Health based sensitive areas include all food facilities, medical facilities 
and child care centers or schools.  Extra precautions such as how and where pesticides are 
applied must be taken into consideration at these locations. Pest Management operations 
performed in these areas are guided by the AFPMB publications Technical Guide No.2, 
Technical Guide No. 5, and Technical Guide No. 20. Environmentally sensitive areas are farm 
lands which produce various crops near and around the perimeter of Luke AFB that need to be 
avoided. These types of sensitive areas are places where pesticide applications could have 
adverse environmental impacts including all ditch/drainage canals and adjacent farm lands.  
Pesticide application in these sensitive areas will contain appropriate controls for pesticide drift.  
These measures may include but are not limited to the inspection of those sensitive areas, 
assessment of terrain, determination of vehicle speed during application, droplet size, application 
pressure, and the speed and direction of wind.  


6.2.  Endangered or Protected Species and Critical Habitats  


6.2.1.  Natural Resources Programs. 


6.2.1.1.  Base natural resource programs use pesticides or IPM techniques to control undesirable 
vegetation, urban wildlife, and animal damage.  Prevention of harm to threatened and 
endangered species and environmentally sensitive areas is coordinated through the 56 CES/CEIE 
(Natural Resource/Environmental Element).  Pesticide label directions regarding 
environmentally sensitive areas are strictly enforced. 


6.2.1.2.  USFWS will be consulted when pesticides are applied in areas with T-E species. 
USFWS must also be coordinated with annually for renewal of the BASH depredation permit. 
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6.3.  Cultural and Historical Sites.  Herbicides containing carbon will not be applied over known 
cultural or archeological sites without coordination with the State Historic Preservation Officer, 
56 RMO/ESM, and Luke AFB. 


6.4.  Environmental Documentation.   
 
6.4.1  Pesticide Labels.  All pesticides applied on base are applied in accordance with the 
Environmental Protection Agency (EPA) pesticide label requirements. 
 
6.4.1.1  A binder of labels for pesticides used on base is maintained with the Pest Management 
facility. 
 
6.4.1.2.  AFCEC/COSC must approve pesticides that are not in DOD standard pesticides 
inventory. 
 
6.4.2.  All containers are disposed of in accordance with the label. 
 
6.4.3.  Pollution Abatement and Occupational Safety Projects.  No projects involving pest 
management operations are planned at this time. 
 
6.4.4.  Pesticide Disposal.  No pesticide waste is generated.  Rinsate from pesticide containers 
will be used in spraying operations.  Any rinsate that is accumulated from pesticide application 
equipment will be used as diluents for herbicide applications.  Excess pesticides are turned in to 
supply for redistribution.  If supply cannot accept the pesticides then they will be turned in to CE 
HAZWASTE.  Contaminated pesticides will be disposed of in accordance with the base 
hazardous waste management plan. 
 
6.4.5  If any additional information is required or requested regarding these processes, please 
contact the LAFB installation pest management coordinator TSgt Ty A. Rekart at ext. 6-3961. 
 
 
7.  Pesticide Spills and Remediation.  
 
7.1 The Spill Prevention and Response Plan includes pesticide spills at pest management storage 
and mixing facilities, or any pesticide spill occurring elsewhere on base.  Each shop should have 
a site specific spill plan in case spills occur and all personnel must comply with the guidance laid 
out in the Luke AFB hazardous materials emergency planning and response plan (OPLAN 705 
A). Refer to OPLAN 705A for spill identification, notification, and response procedures in more 
specific detail.  The base fire plan for these facilities takes pesticide storage into account. 
 
8.  Program Administration.  


 
8.1.  Pest Management Operations.  The base pest management program includes inspection and 
control as necessary for vertebrate, household, structural, stored products, public health, 
ornamental and turf, vegetation control, and aquatic pests.  Attachments 2 and 5-9 are detailed 
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plans listed by facility and pest.  Operating sites include grounds and structures on Luke, Gila 
Bend, Barry M. Goldwater Range (BMGR), and Fort Tuthill, Arizona.  Luke AFB encompasses 
5,588 acres and has 1,173 base facilities, with 874 housing units in 715 buildings and 1,041 acres 
of airfield.  Equivalent population is 8,669 (active duty 3,341, dependents 4,694, and civilian 
1,992).  Functions are prioritized based on military readiness, health or disease impact, damage 
to structures, and economic losses or morale degradation. 
 
8.1.1.  Program Budgeting.  The Civil Engineer budget for pest management is included in the 
general civil engineer budget.  Spending is tracked in FFMR 517 using cost center 462 LF and 
Organizational Code 448 RZ. 
 
8.2.  Contracts or Quality Assurance.  
 
8.2.1.  Contracting.  Work beyond shop expertise, manpower, or equipment will be contracted.  
A Statement of Work (SOW) will be prepared and coordinated through the 56th Contracting 
Squadron and the MAJCOM PMC for approval prior to any contracting action.  Pesticides to be 
used must be approved by the MAJCOM PMC and listed on the EESOH-MIS program base 
inventory.  Work under contract is scheduled by the Civil Engineer Contracting Officer 
Representative (COR).  The contractors’ work is monitored and certified by pest management 
personnel and Civil Engineer CORs. 
 
8.2.2.  Construction Management.  Any pest control work by simplified acquisition of base 
engineering requirements or as part of any construction project has certain requirements. In-
house work must be coordinated with pest management and scheduled by QAEs who monitor 
their contracts.  Any pesticides used will have prior approval and must be recorded in the IPMIS 
program. 
 
8.3.  Out leases (agricultural and housing). Two areas are currently being out leased on Luke 
AFB. The first of which is a 100 acre plot which is leased to Arizona Public Service Electric 
(APS) for a solar array energy plant. The second area is Balfour Beatty Communities (BBC) 
which monitors the privatized housing portion of the installation, any pesticide usage is done on 
an as needed basis by a private company and chemical usage is reported to the 56 CES Pest 
Management personnel to be included in their reports. 
 
8.4. Interservice Support Agreements.  The only support agreement in effect is the DoD/Arizona 
Memorandum of Agreement to allow DoD certified pest control applicators to operate on DoD 
installations using a DoD certification.  State licenses are free of charge for governmental 
agencies or their employees in the discharge of their official duties.  
 
8.5.  Reports and Records.  Records for all pest management authorized pesticides and pesticide 
usage are maintained in the EESOH-MIS database and/or DD Form 1532 (Pest Management 
Report).  A copy of the Safety Data Sheets and pesticide labels for each pesticide are maintained 
in the pest management facility.  These copies are also maintained in the BEE.  The DD 1070 
(Termite Inspection) will also be located in the shop files.  All pesticides are purchased through 
Material Control and ensure authorizations are approved through EESOH-MIS.  
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8.5.1.  Pest Management Measures of Merit Report.  According to DoDM 4150.07 (29 May 08), 
the Director of the AFPMB monitors compliance with DoD environmental security.  This also 
requires all pest management sections on DoD installations to accomplish three pest management 
Measures of Merit: 
 
8.5.1.1  Measures of Merit Part 1:  IPM Planning.  Through the end of Fiscal Year (FY) 2020, 
100 percent of DoD installations will maintain IPM plans that are reviewed and approved by a 
DoD-certified pest management consultant and annually updated by the installation pest 
management coordinator. 
    
8.5.1.2  Measure of Merit Part 2:  Pesticide Use Reduction.  Through the end of FY 2020, the 
Department of Defense will maintain the reduction goal in annual pesticide use by both 
government and contractor pesticide applicators on DoD installations.  This reduction goal is set 
at an average of the FY 2002 and 2003 usage, which is 389,000 pounds of active ingredient (45 
percent of the original 1993 baseline – a 55 percent reduction). 
 
8.5.1.3  Measure of Merit Part 3:  Pesticide Applicator Certification.  Through the end of FY 
2020, 100 percent of DoD pesticide applicators are certified. Direct hire employees, certified in 
accordance with References (g) or (h), have a maximum of 2 years to become certified after 
initial employment.  Contracted employees shall have appropriate state or host-nation 
certification in the appropriate categories at the time the contract is let. 


 
8.6.  Training and Certification.  All pest management personnel must meet all required initial 
training to receive a “Certificate of Competency” in order to apply pesticides without 
supervision.  To be an authorized Certified Applicator all pest management personnel must have 
the following categories:  3. Ornamental and Turf, 5. Aquatic, 6. Right-of-way, 7. Industrial, 
Institutional, Structural, and Health-Related, and 8. Public Health.  All golf course DoD 
personnel and contractors are allowed to apply pesticides with only an Arizona state license in 
their appropriate fields.  All pest management personnel must be recertified every 3 years and 
state certifications are annually. Records are kept internally within the Pest Management section 
(certifications are listed in attachment 3).  
 
8.6.1 Applicator Competency.  All base pest management personnel that apply pesticides are 
required to be DoD certified.  All golf course personnel will be state certified in the ADA Private 
Applicator Golf Certification- GOLF and Golf-Aquatics by the Arizona Department of 
Agriculture.  These applicators are listed in the certification module of the IPMIS program.  
Shop supervisors are required to schedule recertification.  All contractor personnel performing 
pest control operations must have and maintain a current state certification and license.  Proof of 
certification and license must be provided to the contracting officer and pest management shop 
foreman prior to contract start date and when recertification is complete. 
 
 
8.7.  Pesticide Security.  Any facility that holds pesticides must adhere to strict security 
measures.  All pesticides must be secured and locked 24/7.  Additional guidelines for security 
measures to be taken for facilities that house pesticides are outlined in the Armed Forces Pest 
Management Board (AFPMB) technical guide (TG) 17. 
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9. Emergency Disease Vector Surveillance and Control 
 
9.1.  Coordination.   Local Coordination.  Pest Management, 56 CES/CEIE, and PH personnel 
maintain contact with nearby DoD installations (Nellis AFB, NV, Davis-Monthan AFB and Fort 
Huachuca, AZ), and state/local agencies.  This also includes the City of Glendale Sanitation 
Department, Maricopa County Extension Office, Arizona State Department of Health, Arizona 
State University Extension Office, USFWS, USDA, state entomologist, and local commercial 
pest management companies.    


 
9.1.1.  State and Local Regulations.  State, county, and local regulations are continually reviewed 
for application to the base.  In addition to regulations, inspections on federal, state, and local 
levels require AETC pest management consultant notification.  Notifications will be delivered 
via email with any significant findings or data and the AETC pest management consultant 
responses will be recorded for documentation. 
 
9.2.  Sale and Distribution of Pesticides.  


 
9.2.1.  Commissary.  The commissary pesticide management and spill cleanup plan is 
incorporated into the Luke Spill Prevention and Response Plan (Attachment 2). A 
comprehensive list of pesticides available for purchase within this facility is listed below. 
 
OFF REPELLENT BCKYRD PRETREAT RAID INSECT PLANT ANT & ROACH AEROSOL 11OZ 


RAID INSECT YARD GUARD FOGGER CUTTER INSECT SPRAY ANT/RCH/SPDR KLLR FRSH 
FLR 14 


RAID INSECT BUG BARRIES MAX HOTSHOT INSECT ANT RCH SPDR FRSH FLRL 


ORTHO INSECT KILLER HOME DFNS MAX GAL HOTSHOT INSECT ANT RCH SPDR FRAG FREE 


SPECTRACID INSECT KILLER FIRE ANT GRANULE ENOZ PARA MOTH BALLS 


HOTSHOT INSECT NO PEST STRIP OFF REPELLENT DEEP WOODS UNSCNT AER SW 


RAID INSECT BED BUG FOAMING 16.5OZ OFF REPELLENT DW DRY AERO 4OZ SW 


RAID INSECT BED BUG TRIGGER OFF SPRAY DEEP WOODS DRY TWINPACK 


RAID INSECT FLEA KLR PLUS CRPT OFF REPELLENT DEEP WOODS SPRAY 


RAID INSECT FOGGER CONC DEEP RCH OFF REPELLENT ACTIVE AEROSOL 


HOTSHOT INSECT INDOOR FOGGER W ODR 
NEUTRLZR 


OFF REPELLENT FAMILYCARE 10% AEROSOL 5OZ 


HOTSHOT INSECT WASP HORNET KILLER TWIN PK OFF REPELLENT FMLY CARE SPR UNSCNT 8 


RAID INSECT NO MESS DRY FOGGER 3 PACK OFF REPELLENT FMLY CARE CLN FEEL 


COMBAT INSECT QUICK ANT CONTROL OFF REPELLENT FAMILYCARE 5% SPRITZ 4OZ 
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COMBAT INSECT BAIT QUICK KILL ROACH OFF REPELLENT BOTANICAL SPRITZ 4OZ 


COMBAT INSECT BAIT LG ROACH QUICK KIL OFF REP OFF FAM CR SMITH N DRY AER SW 


RAID INSECT FLYING INSECT KILL OFF REPELLENT SMOOTH/DRY AERO 4OZ R 


RAID INSECT WASP N HORNET OFF REPELLENT BOCTANICAL WIPES 10CT 


RAID WASP N HORNET TWINPACK REPEL REPELLENT INSECT SPRTMN MAX 


RAID MAX FOAMING W & H KILLER 13OZ CUTTER REPELLENT SKINSATNS PUMP 


HOTSHOT INSECT KILLER FLYING CUTTER REPELLENT SKINSATIONS TWIN PK 


HOTSHOT INSECT KILLER SPIDER SCORPION CUTTER INSECT UNSCNTD RPLLNT TWIN PK 


HOTSHOT INSECT BED BUG AEROSOL 15 CUTTER INSECT RPLLNT TWIN PACK 


HOTSHOT INSECT AERO WASP N HORNET KILL SIMPLYSOOT BUG BITE SOOTHER 


HOTSHOT AREOSOL SPRAY ANT RCH SPIDER FF MAGGIESFAR INSECT REPELLENT NATURAL 


RAID RED BOX INS ANT BAIT 4 CO 8 ENOZ MOTH BAR LAVENDAR SCENTED TS 


HOTSHOT INSECT MAXATTRAX ANT BAIT OFF REPELLENT CITRON BKT TRPL WK 


COMBAT ANT KILLING GEL BAIT 20G CUTTER INSECT CANDLE CITROGUARD TRI 


COMBAT ROACH KILLING GEL 60G CUTTER REPELLENT CNDL VNLLA LVNDR CIT 


RAID INSECT HOUSE N GARDEN DCO2 RODENTICIDE MOUSE SNAP TRAP 


RAID INSECT ANT UNSCENTED DCON RODENTICIDE MOUSE TRAP NO VIEW 


RAID INSECT ANT RCH UNSCENTED 17.5Z DCON RODENTICIDE QCK KILL GLUE TRAP 


RAID INS RAID / ROACH LEMON 17.5 SW DCON BAIT STATION CRNR FT DSPSBLE 


RAID INSECT ANT RCH OUTDOOR FRSH 17 
SW 


TOMCAT RODENTCIDE MOUSE BAIT STATION 8 REFL 


TOMCAT RODENTICIDE BAIT STATION MAGGIESFAR INSECT NO SPILL ANT KILL 6 X 0.25 OZ 


TOMCAT MOUSE BAIT STATION 2 MAGGIESFAR INSECT FLYING KILLER 


MAGGIESFAR INSECT FRUIT FLY TRAPS 2PK MAGGIESFAR INSECT ANT & ROACH KILLER 


MAGGIESFAR INSECT WASP & HORNET KILLER MAGGIESFAR INSECT SPIDER & DUST 


MAGGIESFAR INSECT MOSQUITO FOGGER RAID  SPRAY ANT N ROACH FRAG FREE TWIN PK 


MAGGIESFAR INSECT HOME BUG SPRAY 


9.2.2.  Base Exchange.  The exchange pesticide management and spill cleanup plan is 
incorporated into the Luke Spill Prevention and Response Plan (Attachment 2). ). A 
comprehensive list of pesticides available for purchase within this facility is listed below 


COMBAT ROACH KILLING BAIT DIAL CORP / 1853327 
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D-CON NO VIEW NO TOUCH 2 PK RECKITT BENCKISER / 78357 


PIC MOUSE TRAPS, 2 PACK PIC CORP / 98129 


PIC MOUSE PROFESSIONAL GLUE BOARD, 2 PACK PIC CORP / 98033 


COMBAT MAX ROACH KILLING GEL DIAL CORP / 2002787 


RAID ANT BAIT TRAP 4CT      SC JOHNSON SC JOHNSON & SON / 76746 


(S)RAID ANT BAITS DBL CNTRL 4CT SC JOHNSON & SON / 11693 


RAID ANT & ROACH LEMON 17.5 OZ SC JOHNSON & SON / 16479 


RAID ANT KLR PN FRST 17.5 OZ SC JOHNSON & SON / 1714 


RAID FLYING KILLER 15OZ 1660 WEBCO HAWAII / 1660 


(S) RAID ANT & ROACH KILLER FRAGRANCE FREE 17.5OZ SC JOHNSON & SON / 11717 


(S) RAID ANT AND ROACH KILLER, OUTDOOR FRESH 17.5 OZ SC JOHNSON & SON / 21613 


RAID MULTI INSECT KILLER 15Z SC JOHNSON & SON / 73868 


(S) RAID MAX INDOOR/OUTDOOR SPIDER & SCORPION
KILLER,


SC JOHNSON & SON / 71889 


(S) RAID CONCENTRATED DEEP REACH FOGGER, 4 CT VALUE SC JOHNSON & SON / 74251 


(S) RAID MAX BUG BARRIER AUTO TRIGGER 30 OZ SC JOHNSON & SON / 71108 


(S) RAID MAX INDOOR/OUTDOOR LNG LAST BUG BARRIER
REFI


SC JOHNSON & SON / 71109 


(S) RAID ANT & ROACH BARRIER22 OZ SC JOHNSON & SON / 76615 


(S) RAID MAX FOAMING WASP & HORNET KILLER 13 OZ SC JOHNSON & SON / 77726 


(S) RAID WASP & HORNET KILLER FOGGER 14 OZ SC JOHNSON & SON / 01353 


RAID BED BUG FLEA SPY 17.5Z SC JOHNSON & SON / 73798 


CUTTER SKINSATION PUMP 54010 SPECTRUM GROUP / 54010 


CUTTER INSECT REPELANT 6OZ  SPECTRUM SPECTRUM GROUP / 96280 


OFF FAMILY SMTH & DRY 4Z AER SC JOHNSON & SON / 22154 


OFF SKINTASTIC UNSC 6OZ 1835 SC JOHNSON & SON / 01835 


OFF CLEAN FEEL SPRY 6OZ SC JOHNSON & SON / 81881 


SCJ OFF DP WOODS DRY ARO 4OZ SC JOHNSON & SON / 71764 


(S) OFF DEEP WOODS DRY INSECT REPELLANT VIII 4 OZ. 2 SC JOHNSON & SON / 72131 


 OFF DPWDS SPRT MINI 25% DEET SC JOHNSON & SON / 75397 


RAID FLY BUG RIBBON 10CT PIC CORP / 98601 


PIC METAL FLY SWATTERS, 2 PACK PIC CORP / 98157 


OFF BITE & ITCH RELIEF PEN SC JOHNSON & SON / 75053 


(S) OFF BOTANICAL SPRITZ 4Z SC JOHNSON & SON / 00238 


OFF! FAMILY CARE WITH PICARIDIN AEROSOL 5OZ. SC JOHNSON & SON / 00726 


OFF INSECT UNSCT 6OZ  01810 SC JOHNSON & SON / 01810 


OFF DP WDS SPTSMEN SPRTZ 6Z SC JOHNSON & SON / 76937 


OFF DEEPWOOD 6OZ            SC JOHNSON SC JOHNSON & SON / 01842 


OFF DP WOODS SPRTSMEN PUMP  SC JOHNSON SC JOHNSON & SON / 1849 


OFF DEEP WOODS TOWELETTE 2CT SC JOHNSON & SON / 77205 


RAID PLANT ANT & ROACH AEROSOL 11OZ. SC JOHNSON & SON / 00882 


SEVIN 2% 10 LB  EXCEL GRDN TEC GARDENTECH / 7201 


ORTHO HD OUTDOOR 10LB SCOTTS / 0167420 


BAYER LAWN INSECT GRAN 10LB BAYER / 700288S 


ORTHO BUGCLEAR LAWN AND INSECT KILLER 10LB  ORTHO / 0193810 
SPECT TRIAZICIDE  ONCE DONE  TURF 10 LB SPECTRACIDE / 53944 


BIOADVA SEASON LONG GRUB 12LB BAYER / 700710S 


GRUBEX NA-NY 5M SCOTTS / 99605 







     Luke AFB, Arizona 
Integrated Pest Management Plan 2020 


 22 


ORTHO HOME DEFENSE MAX INDOOR INSECT BARRIER 24OZ R...  ORTHO / 0193810 


ORTHO HOME DEFENSE MAX ANT, ROACH, AND SPIDER, 14 OZ  ORTHO / 0193810 


ORTHO BUGCLEAR INSECT KILLER FOR LAWN & LANDSCAPE R...  ORTHO / 0193810 


ORTHO HOME DEFENSE RTU TRIGGER 24OZ SCOTTS / 196510 


HOME DEFENSE MX INDR OTDR RTU NA-CA SCOTTS / 196810 


HOME DEFENSE MAX INDOOR & OUTDOOR REFILL ORTHO / 0193810 


BAYER HM PEST PLS GAL RTU BAYER /  502795A 


BUG-GETA SNAIL & SLUG KILLER N/A HI AL PR SCOTTS / 0475510 


BAYER TERMITE POWER SPRAY1 33GAL BAYER / 700335A 


CORRY S SLUG N SNAIL 3 5 LB CENTRAL GARDEN / 100511429 


AMDRO HOMEPRMTR INSCT KLR2LB CENTRAL GARDEN / 100526851 


SPEC BUG STOP ACCUSHOT RTU SPECTRACIDE / HG96380 


SPECTRUM AERO BUG STOP 160Z SPECTRACIDE / 50967 


DISPOSABLE FLY TRAP NATIONALSTERLING RESCUE / FTD-DT12 


TER SPDR & INSCT TRP 4PK 24/CS VICTOR / M184 


BLACK FLAG FLY STICK EXCEL / HG11015 


BLACK FLAG FLY INSECT 18 OZ BLACK FLAG / HG 11035 


YELLOWJACKET ATTRACTANT WESTSTERLING RESCUE / YJTA-DB12 


YELLOW JACKET TRAP   STERLING RESCUE / YJRT-DT12 


SPECTRICIDE WASP HORNET 20OZ CAN SPECTRACIDE / HG95715 


SPECT MALATHION INSECT CONC SPECTRACIDE / 30900 


CUTTER BKYARD RTS CON 32Z CENTRAL GARDEN-SUMMIT / HG-61067 


TRIAZICIDE SOIL&TURFKLR SPRYSPECTRUM SPECTRACIDE / 95830 


AMDRO QUICK KILL GARDEN RTS AMDRO / 100508229 


BAYER COMPLETE INSECT KILLER 32OZ RTS BAYER / 700280B 


BIOADVA 3N1 INSECT DIS MITE RTS 8/32OZ 


BAYER FUNGUS CONTROL RTS CENTRAL GARDEN / 701270A 


TER ANTKLRII LQ BTS 2DZ/CS 8#C TERRO / 300 


AMDRO ANT CONTROL STAKES 8 PK AMDRO / 100501524 


BAYER CARPTR ANT & TMTE 32 OZ BAYER / 700310B 


AMDRO ANT BLOCK 24OZ   EXCEL AMBRANDS AMDRO / 8150120 


AMDRO ANT SPIDER GRANULES 17.5 AMDRO / 100503187 


BLACK FLAG ANT ROACH 17 5 OZ BLACK FLAG / HG 11031 


OUTDOOR FOGGER CUTTER BUG FREE 16 OZ CENTRAL GARDEN-SUMMIT / 95704 


LIQUID FENCE DEER RAB RTU 32 LIQUID FENCE / HG71126 


1.5 LB SEVIN DUST 5% GARDEN TECH GARDENTECH / S7017 


SEVIN RTU QUART    EXCEL GRND TEC GARDENTECH / 2002 


SEVIN LIQ CONC RTS GARDENTECH / 7300 


TERRO FRUIT FLY 2PK CENTRAL GARDEN / T2502 


BAYER DISEASE AND MITE CONTROL 24OZ BAYER / 701290B 


BAYER ALL IN ONE 32 OZ ROSE CARE BAYER / 701260B 


BAYER 5# 2IN1 ROSE FLOWER CARE BAYER / 701100A 


BIOADVA AIO ROSE & FLOWER CARE 6/4LB CENTRAL GARDEN / 100537151 


24OZ INSECTICIDAL SOAP RTU CENTRAL GARDEN / 24OZSOAPRTU 


MONTEREY NEEM OIL RTU 32 OZ CENTRAL GARDEN / LG6148 


FLOWER, FRUIT AND VEG INSECT KILLER RTU 32OZ SCOTTS / 331320 


HERBICIDES 


SPECT WEED STOP CRAB 10 LB SPECTRACIDE / 100507426 


SANCO EASY WEEDER CENTRAL GARDEN & PET / 100520338 


RU LNDSCP WD PRVTR 54 SCOTTS / 4385106 


PREEN GARDEN WEED PREV 5.625# PREEN / 63795 


RND UP WD & GRSS KLLR PNG 1.33G ROUNDUP / 5100114 


RU SELECT WAND 1 GAL SOUTHERN SCOTTS / 5008910 
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RU WEEDGRASS KILL RTU WAND SCOTTS / 5109010 


RNDUP EXTNDD CNTRL PNG 1.33G SCOTTS / 5725070 


ROUNDUP 365 WAND 1 33G SCOTTS / 5000510 


ORTHO GROUNDCLEAR WEED & GRASS KILLER RTU WAND SCOTTS / 4613264 


ORTHO GROUND CLEAR WEED AND GRASS KILLER RTU TRIGG... SCOTTS / 4613905 


RU SELECT REFILL SOUTHERN 1 GAL SCOTTS / 5009010 


WBG WEED KILLER RTU WAND 1G WEED BE GONE / 193210 


DISCONTINUED SPECTRACIDE WEED & GRASS KILLER GAL RTU CENTRAL GARDEN & PET / 96017 


DR EARTH W&G KILLER RTU GAL DR EARTH / 100528695 


ROUNDUP WD GRSS KLR RTU 1GAL ROUNDUP / 5002610 


ROUNDUP 365 REFILL 1 25G SCOTTS / 5000710 


KNOCK OUT WD&GRASS KLR RTU GAL KNOCKOUT / 100537756 


RU SEL CONCENT 32 OZ SOUTH SCOTTS / 5008410 


RU SELECT RTS 32 OZ SOUTHERN SCOTTS / 5008610 


ORTHO WBG WEED KLR RTU RFL SCOTTS / 0192810 


WBG WEED KILLER RTS 32OZ WEED BE GONE / 0410005 


SPECT WEED STOP CRAB  GAL SPECTRACIDE / 10561 


BAYER GAL ALL IN 1 WD KILL RTU  NOT TX CENTRAL GARDEN & PET / 704130A 


SPECTRACIDE WEED & GRASS KILLER 26 OZ RTU CENTRAL GARDEN & PET / 86019 


RNDUP WD & GRSS KLLR REFILL 1.25G SCOTTS / 5003810 


RNDUP WD & GRSS KLLR RTU 30OZ ROUNDUP / 5003470 


ROUNDUP 365 CONCENTRATE 32OZ SCOTTS / 5000610 


SPEC WEED STOP CRAB CONC SPECTRACIDE / HG96393 


BAYER SEASON LONG RTS 24 OZ BAYER / 704040B 


ORTHO DIAL N SPRAY SPRAYER SCOTTS / 0841010 


SPECT WEED STOP CON RTS SPECTRACIDE / 95703 


SPECTRACIDE WEED STOP LAWNS RTU 24 OZ SPECTRACIDE / 10560 


RNDUP BRUSH KILLER CONC 1QT ROUNDUP / 5002310 


RNDUP CONCENTRATE 18% .5G ROUNDUP / 5006010 


ORTHO GROUNDCLEAR POISON IVY & TOUGH BRUSH KILLER C... SCOTTS / 0475905 


ORTHO GROUND CLEAR WEED & GRASS KILLER SUPER CONC... SCOTTS / 4650405 


ORTHO GROUND CLEAR WEED & GRASS KILLER RTU TRIGGER ... SCOTTS / 4613406 


KNOCK OUT CONCENTRATE WEED & GRASS CONC KNOCKOUT / 100538511 


KNOCK OUT WD&GRASS CONC 32OZ KNOCKOUT / 100537753 


10. IPM References and Links.


DoD Manual 4150.07, DoD Pest Management Program, 22 January 2020 
AFMAN 32-1053, Integrated Pest Management Program, 06 August 2019 
AFMAN 32-7003, Environmental Conservation, 20 April 2020 
AFPAM 91-212, Bird Wildlife Aircraft Strike Hazard (BASH) Management Techniques, 01 
February 2004 
AFI 48-137, Respiratory Protection Program, 15 July 2014 
AFI 32-1074, Aerial Application of Pesticides, 07 November 2014 
AFI 90-821, Hazard Communication, 27 January 2014 
AFI 48-102, Medical Entomology Program, 19 Aug 2014 


Armed Forces Pest Management Board Technical Information Memorandums: 


TG 02 – Integrated Pest Management in Child Development Centers & Schools, November 2016 
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TG 03 – Feral Animal Risk Mitigation in Operational Areas, January 2017 
TG 04 – Disinsection of Military Aircraft, July 2018 
TG 05 – Integrated Pest Management for Food Service Managers, December 2018 
TG 07 - Installation Pesticide Security, August 2003 
TG 11 - Hydrogen Phosphide Fumigation with Aluminum Phosphide, December 2016 
TG 13 - Dispersal of Ultra Low Volume (ULV) Insecticides by cold aerosol and thermal fog 
ground application equipment, 2019 
TG 14 - Personal Protective Equipment for Pest Control Personnel, September 2017  
TG 15 - Pesticide Spill Prevention and Management, August 2009 
TG 16 - Pesticide Fires:  Prevention, Control, and Cleanup, January 2019 
TG 17 - Military Handbook - Design of Pest Management Facilities, December 2016  
TG 18 - Installation Pest Management Program Guide, December 2016 
TG 20 - Pest Management Operations in Medical Treatment Facilities, December 2016 
TG 21 - Pesticide Disposal Guide for Pest Control Shops, March 2019 
TG 22 - Guidelines for Testing Experimental Pesticides on DoD Property, June 2001 
TG 24 - Contingency Pest Management Guide, December, February 2016 
TG 26 - Tick-Borne Diseases:  Vector Surveillance and Control, November 2012 
TG 27 - Stored-Product Pest Monitoring Methods, December 2016 
TG 29 - Integrated Pest Management in and around Buildings, December 2018 
TG 30 - Filth Flies:  Significance and Control in Contingency Operations, October 2011  
TG 31 - Guide for Agricultural Preparation of Military Gear and Equipment, January 2017. 
TG 34 - Bee Resource Manual with Emphasis on the Africanized Honey Bee, December 2016 
TG 36 - Personal Protective Measures Against Insects and Other Arthropods of Military 
Significance, November 2015 
TG 37 - Integrated Management of Stray Animals on Military Installations, December 2016 
TG 38 - Protecting Meal, Ready-to-eat Rations (MREs) and Other Subsistence During Storage, 
December 2016 
TG 39 - Preparing DoD Pest Control Contracts and Assessing Contract Performance, September 
2017 
TG 42 - Self-Help Integrated Pest Management, December 2016 
TG 44 - Bed Bugs - Importance, Biology, and Control Strategies, April 2019 
TG 45 - Storage and Display of Retail Pesticides, December 2016 
TG 46 - DoD Entomological Operational Risk Assessments, April 2011 
TG 47 – Aedes Mosquito Vector Control, March 2016 
TG 48 - Contingency Pest and Vector Surveillance, November 2013 
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Attachment 1 
 LIST OF ACRONYMS AND ABBREVIATIONS 


AF  Air Force 
AFAF Air Force Auxiliary Field 
AFCEC Air Force Civil Engineer Center 
AFCESA Air Force Civil Engineer Support Agency 
AFI Air Force Instruction 
AFOSH Air Force Occupation Safety and Health 
AFPMB Armed Forces Pest Management Board 
AFR Air Force Regulation 
AMDS  Aerospace Medicine Squadron 
BASH Bird/Wildlife Aircraft Strike Hazard prevention program 
BEE  Bioenvironmental Engineering 
CC  Commander 
CEAN Natural Resources Management Element 
CES Civil Engineer Squadron 
CFR Code of Federal Regulation 
CONUS Continental United States 
COSC Chief of Staff Committee 
DoD Department of Defense  
EPA Environmental Protection Agency 
FFMR Federal Financial Management Requirement 
HAZMAT Hazardous Material 
IPM Integrated Pest Management  
IPMIS Integrated Pest Management Information System 
IPMP Integrated Pest Management Plan 
LAFB Luke Air Force Base 
LAFBI  Luke Air Force Base Instruction 
MAJCOM Major Command 
MOA Memoranda of Agreement 
MSDS Material Safety Data Sheet 
NAF             Non-Appropriated Funds 
NCOIC Non Commissioned Officer in Charge 
NCM National Construction and Maintenance 
PH  Public Health 
QAE Quality Assurance Evaluator 
RWP  Recurring Work Program 
TG  Technical Guide 
SOW   Statement of Work 
USDA United States Department of Agriculture 
USFWS  United States Fish and Wildlife Service 
VOQ Visiting Officers Quarters 
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Attachment 2 


DEPARTMENT OF THE AIR FORCE 


56TH CIVIL ENGINEER SQUADRON (AETC) 


LUKE AIR FORCE BASE ARIZONA 


MEMORANDUM FOR AFCOMS/AAFES 


FROM:  56 CES/CEOIE  


SUBJECT:  Installation Sale and Distribution of Pesticides 


1. Pesticide products are sold at the base exchange, shoppette, and commissary.  Proper storage
and display practices are needed to prevent toxic hazards and accidental contamination of
personnel and materials.  The Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) and
implementing regulations written following the passage of the act.  They govern the registration,
use, handling, storage, and disposal of pesticides.  These regulations are found in Title 40, Code
of Federal Regulations (CFR), and Parts 152-180.


a. Pesticides must be stored in accordance with label.


b. Proper displays must be used to keep pesticides out of children’s reach.


c. Warning signs that read, "Warning Pesticide Storage" or similar signs must be posted.


d. Pesticides will be segregated to prevent spillage or leakage on to foods or dry goods.


e. Designated storage areas must be used to reduce hazards.


f. Only EPA registered general use pesticides may be offered for sale.


g. The "No Smoking, Eating, or Drinking Rule" must be observed while handling pesticides.


h. Unlike pesticide substances must be stored separately.


i. Excess, illegal, and expired shelf life pesticides must be segregated and stored separately.


j. Cleanup procedures for pesticide spills and for the disposal of contaminated items must be
posted IAW AFR 19-1.


k. All pesticide containers must be labeled and plainly visible.
l. Containers must be inspected frequently for deteriorated conditions.


m. Pesticides must not be stored in empty food or drink containers.
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n. Containers must be stored in rows to permit easy visibility of labels and easy access.


o. All glass containers must be stored at low levels in unbreakable encasements or fenced
display racks.


p. Absorptive clay, hydrated lime, detergents, and safety equipment must be available for
emergency cleanup of pesticide spills.          


q. Appropriate fire extinguishers must be readily available.


r. The medical department must be notified (in writing) of the types of pesticides being
stored and their hazards. 


s. The fire department must be provided with a floor plan of each pesticide storage area.
It should identify the types and locations of various pesticides and the telephone numbers 
of the building custodians.    


2. Cleanup of MINOR Pesticide Spills for Resale Activities:


a. Keep people away from spilled pesticides.


b. Rope off the area and mark it to warn people.


c. Do not leave unless someone is there to confine and protect others from the spill.


d. If a pesticide is spilled on anyone then immediately clean area with soap and water.


e. Confine the spill if it starts to spread and dike it up (e.g. sand or soil).


f. Use absorbent material such as soil, sawdust, or absorbent clay to soak up the spill.


g. Shovel all contaminated material into a leak proof container and contact 56 CES/CEIE for
proper disposal.


h. Do not hose down the area because this could spread the pesticide.


i. Always work carefully and do not rush.


j. Do not let anyone enter the area until the spill is completely cleaned up.


3. MAJOR Spills for Resale Activities


The cleanup of a major spill may be too difficult to handle.  It is important to first keep people 
away, give first aid if needed, and confine the spill.  The next step is to call the Installation Fire 
Department at Ext. 911. 
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4. Pesticide Disposal for Resale Activities:


The general disposal precautions for extended shelf life pesticides and deteriorated pesticide 
containers are as follow: 


a. Return outdated products, broken bags, etc., to manufacturer’s location for recycling or
disposal.      


b. Dispose of pesticide containers in a specially designated landfill in accordance with EPA,
state, and local standards.  


c. Provide a list of the pesticides and quantity of each to landfill personnel.


d. Prior to disposal, destroy all containers (other than aerosol cans) that are beyond reuse.


e. Keep all pesticides and pesticide containers properly stored until they can be disposed
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Attachment 3  
Points of Contact for Luke AFB 


DSN: 623-896-3961 


DSN: 623-896-8865 


COMM: 602-663-7187 


DSN: 623-856-7424 


DSN: 623-856-8488 


DSN: 623-856-3832  


DSN: 623-856-9888 


DSN 623-896-7521 


DSN 623-896-7162 


DSN 623-856-6135 


ALEXIS R. QUINTEROS, SSGT, USAF
Installation Pest Management Coordinator 


GARI D. SCHERTING, NF-04, USAF
Falcon Dunes Golf Course Superintendent  


JOEL TAPIA, Contractor, USAF
DAP Grounds Maintenance Site Lead 


PHILLIP G. WINKELMANN, CMSGT, USAF 
Fire Chief, 56th Civil Engineer Squadron 


SHERRY THRASH, GS-12, USAF
Natural Resource Manager, 56 CEICE 


CHARLES J. ROTHROCK, GS-13, USAF         
Installation Environmental Coordinator 


DAVID M. SANDERS, Maj, USAF, PHO         
Flight Commander, Military Public Health  


ALLAA S. NORI, 1LT, USAF, BEE                                     
Flight Commander, Bioenvironmental Engineer  


ELIZABETH N. ROMERO, Maj, USAF, BCO 
Commander, 56th Contracting Squadron 


JEREMY P. KINNE, LT COL, USAF, BCE 
Commander, 56th Civil Engineer Squadron 
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Attachment 4  
IPM Personnel DoD/State Certificates of Training or Competency 


1. Luke AFB PM DoD Certificates of Competency (Pesticide Applicator Certifications).


Alexis R. Quinteros, SSgt USAF 
Categories 3, 5, 6, 7, 8, 


Johnny Richardson, SrA, USAF 
Categories 3, 5, 6, 7, 8 


2. Falcon Dunes Golf Course State Certified Applicator Certifications.


Gari Scherting 
Category 3 (Ornamental & Turf) 


Terry Peterson 
Category 3 (Ornamental & Turf) 


Jesus Dominguez 
Category 3 (Ornamental & Turf) 


AF 1132-15-1217 
Expires 06 Aug 2024 


 AF 1249-17-05170 
Expires 05 Mar 2024 


PUG 61369 
Expires 31 Dec 20 


PUG 61827 
Expires 31 Dec 20 


PUG 61367 
Expires 31 Dec 20 


3. DAP Construction Management Ground Maintenance Contractor Certifications


Justin Estrada LN 141073 
Category 3, 4 (Ornamental & Turf, Right of Way) Expires 31 May 20 
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Attachment 5 


LUKE AFB FALCON DUNES 


GOLF COURSE 


GENERAL 


1. Introduction.  It is DoD policy to conduct effective pest management programs at Air Force
installations and other operating locations.  This plan is consistent with pertinent Environmental
Protection Agency (EPA), Occupational Safety and Health Administration (OSHA), and Air
Force Occupational Safety and Health (AFOSH) standards.


2. Program Objectives.  The primary objective of this plan is to provide effective, economical,
and environmentally sound prevention or control of all pests.  These include undesirable
terrestrial and aquatic plants, and plant diseases.


a. Purpose.  The main elements of the Falcon Dunes Golf Course pest management program
are to include health and environmental safety, pest identification, transportation, program 
management pesticide use and disposal.  These are defined within the main body of the 
installation pest management plan. 


b. Mission.  The golf course's pest management mission fits well into the overall plan to
support personnel and their families.  It helps to promote morale, welfare and entertainment 
while working to maintain an aesthetically pleasing course that offers an excellent playing 
surface for its customers.  Golf course operations are responsible for a large part of the pesticide 
use on Luke AFB over the past 10 years.  The golf course was built in 1997 and has only 90 
acres of turf which is very little compared to other military golf courses.  When it was built the 
course was designed to reduce the turf area so that less water and pesticides would be used.    


3. Integrated Pest Management (IPM).  Integrated pest management incorporates the use of
multiple techniques to prevent or suppress pests in a given situation.  Although IPM emphasizes
the use of non-chemical strategies, chemical control may be an option used in conjunction with
other methods.  IPM strategies depend on surveillance or scouting to establish the need for
control and to monitor the effectiveness of pest management efforts.


The primary focus of IPM at the golf course is in cultural control.  Maintaining a vigorous and 
healthy turf grass will discourage weeds, insects, and diseases from gaining a foothold and 
causing large amounts of damage.  Maintaining a healthy turf grass will also allow plants to 
recover quickly if any pest damage occurs.  The four basic IPM principles described below are 
the heart of IPM.  They are descriptive of the pest management philosophy used at the Falcon 
Dunes Golf Course. 
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     a.  Mechanical and Physical Control.  This type of control alters the environment in which 
pests live.  Using traps removes pests where they are not wanted and can exclude them.  Some 
examples of this type of control include trapping gophers and physical removal of weeds. 


     b.  Cultural Control.  Strategies developed for this method involve manipulating the 
environmental conditions to suppress or eliminate pests.  Types of cultural control methods 
employed on the golf course include precise irrigation and fertilization methods, de-thatching, 
aeration, and the purchase of certified seed.  Another example is soil testing to determine the 
precise amounts of nutrients needed and adjustment of soil pH.  


     c.  Chemical Control.  Pesticides kill living organisms, whether they are plants, animals or 
diseases.  At one time, chemicals were considered to be the most effective control available, but 
evolved pest resistance rendered many pesticides ineffective.  In recent years, there is an 
increasing trend to use pesticides, which have limited residual action.  This is especially true in 
treating turf diseases.  Repeated use of unnecessary fungicides has shown to increase disease 
resistance in golf course turf.  While this has reduced human exposure and lessened 
environmental impact, the cost of chemical control has risen due to the need for more frequent 
applications.  Personal protection, special handling, and storage requirements are necessary with 
the use of chemicals.  The overall cost of using chemicals as a sole means of control can be quite 
costly when compared with non-chemical control methods. 


Although chemical control is an integral part of IPM, non-chemical control is promoted.  
Chemical control is almost always a temporary measure and, in the long run, more expensive.  
Non-chemical control, which may initially be more expensive than chemicals, will usually be 
more cost effective in the long run.  Most importantly, non-chemical controls are nontoxic, 
thereby reducing the potential risk of adverse effects to human health and the environment.   


4.  Golf Course Description.  The course has a clubhouse, pro shop, cafeteria, lounge and 
associated facilities.  Maintenance facilities are separate from the clubhouse and consist of a 
pesticide storage building, office area, locker room, equipment maintenance, storage area, and 
general warehouse area.  The course is an 18-hole course measuring 6,610 yards and covers 140 
acres of land.  The course receives approximately 45,000 rounds annually. 


There are five categories of land on the course:  Greens, tees, fairways, roughs and desert 
landscape areas.    


Greens are planted with Tifdwarf Bermuda grass.  The greens on the course are intensely 
maintained and scouted daily for insects, diseases, and weeds.    


Tees and Fairways are 419 (Tifway) Bermuda grass.  These areas are surveyed daily throughout 
the growing season for insect pests, diseases, and weeds.  
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Roughs surround the fairways and greens.  The roughs are 419 Bermuda grass and are 
maintained at a lesser frequency than tees and greens.  


5. Responsibilities.


a. Pest Management Coordinator.  Prepares, monitors, and updates the golf course pest
management plan.  Functions as a point of contact between golf course superintendent and 
activities or individuals that document or deal with pesticide use in their programs; Natural 
Resources Management 56 CES/CEIE, Wing Safety 56 FW/SE, 56 CES/CEF Fire Protection and 
Prevention, and Bioenvironmental Engineering 56 AMDS/SGPB.  Also monitors certification 
and continuing pest management training for golf course pesticide applicators.  Collects yearly 
data from golf course superintendent and sends data to HQ AETC pest management consultant.  


b. Golf Course Superintendent.  Provides technical information and feedback concerning golf
course care, pesticide use, and trends to the installation pest management coordinator.  Also 
maintains records of pesticide applications to include consolidating records and reports at least 
monthly.  These reports are given to the installation pest management coordinator.  Monitor 
certification status of golf course pesticide applicators.  In order to maintain their state 
certification they must assure that they re-certify yearly or every two years if enough CEU’s 
have been attained by the applicator.  Serve as the single source point of contact for all golf 
course pest management issues.  Supervises all pesticide applications, sets pest-survey schedules, 
implements IPM procedures and manages the overall golf course pest management program. 
Maintain chemical inventories at minimal levels thereby reducing exposure risk. 


c. Golf Course Pest Management Personnel.  Perform effective and professional integrated
pest management techniques utilizing non-chemical and chemical control operations based on 
the results of surveillance.  Control pests according to the provisions of the installation pest plan.  
Operate in a manner that minimizes the risk of chemical contamination to shop personnel, the 
environment and patrons accessing the course.  Ensure that supervisors are kept informed of 
changes in pest management requirements. 


6. Inventory of Land Use and Layout of Facilities.


a. Layout of Facilities.


Area Grass Type Acres 


Greens Tifdwarf Bermuda grass 3.5 


Tees Tifway Bermuda grass 4 


Fairways Tifway 419 Bermuda grass 35 


Roughs Bermuda 40  
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          (1)  Clubhouse and Pro Shop.  Traveling west off of Litchfield road on to Northern 
Avenue leads directly to the clubhouse.  This original facility was constructed in 1997.   The 
current clubhouse consists of an office/administration area, dining room, kitchen, pro shop, and 
lounge area.   


          (2)  Maintenance Facilities.  This 4,000 sq. ft. building is the primary facility.  It contains 
two offices, break room, and maintenance equipment repair area.  A separate pump house serves 
as the distribution point for the course's irrigation system.  We have a small pesticide concrete 
facility of about 300 square feet. 


7.  Pest Management Requirements for Pest and Disease Vector Strategies. 


     a.  Insect Control.  Insect pests damage turf by feeding on the roots of turf grasses, sucking on 
the juices of the grasses or by actually eating the grasses.  This type of activity (if allowed to go 
uncorrected) would alter the playability of the course, severely damage the course’s grass and 
lessen the aesthetics of the course.  Insect pests also cause damage to the trees and shrubs that are 
planted throughout the course.  


Normally, all insecticide applications are limited to the putting greens.  The most prevalent 
insects encountered are cutworms, sod web worms, rove beetles and sometimes grubs.  The 
beetle flights for grubs in 2009 were in June and again in late August. Insecticide applications 
are only performed when an outbreak occurs and not on a preventive schedule.   


     b.  Insect Pests.  


          (1)  Green June Beetle.  Green June beetles are found throughout the turf on the course.  
This pest is not much of a problem as of 2009.  The June beetle larvae (grubs) eat organic matter 
including the roots of plants.  Therefore, damage first appears to be drought stress.  Heavily 
infested turf first appears off color, grayish green, and wilts rapidly in the hot sun.  Continued 
feeding will cause the turf to die in large irregular patches.  The grubs can make the turf feel 
spongy under foot so the turf can often be rolled back like a loose carpet.  Grub populations may 
not cause observable turf injury but predatory mammals such as skunks, dig in the turf in search 
of a meal. 


          (2)  Cutworms.  Cutworms are the caterpillars of several species of moths that are 
considered an occasional pest on the course.  They vary in color from dull-brown to gray or 
nearly black and range from one to two inches in length.  They usually hide in the soil during the 
day and feed at night.  They feed on the blades of grass or cut the grass at soil level, causing 
injury similar to that of the sod webworms.  They are the biggest problem because you usually 
see damage after aerating in early June and again in the fall about mid-September to early 
October. 
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         3. Rove Beetles.   Rove Beetles feed on organic matter in the soil.  They are widespread 
throughout the golf course, but only cause problems on golf greens when populations get high.  
They will not kill the grass, but rather burrow into the golf green leaving casting piles on the 
surface of the green.  The casting and the holes disrupt the play ability of the golf green. 


     c.  Undesirable Vegetation.  The golf course is located in the desert area of Arizona.  Winter 
annuals thrive due to mostly mild winters.  Summer annuals and perennials do well in hot 
summers.  The most common winter annuals include annual bluegrass.   


The primary method of control is an application of Roundup usually in late January or February.  
The target areas are non overseed areas in the rough only. The use of Paclobutrasol in overseed 
on Tees and Fairways is used to control annual bluegrass monthly in November, December 
January and February.  Dandelion control is achieved mainly by spot treatments using Trimec.  


Warm season annuals and perennials are mainly grassy weeds. This includes spurge, crab 
grasses, goose grass, and a lot of purple nut sedge.  For control in all areas except putting greens, 
the plan is to apply a mixture of MSMA/Sencor in late June through July.    


Poa annua.  This weed has not been a real problem up until fall of 2003 and spring of 2004.  We 
did not over seed the rough which is the first year we have not since we opened in Dec 1997.  
We had an unacceptable amount of Poa annua this year throughout all the roughs.  Since winter 
is our busy season, we have to do a pre-emergent treatment of Prodiamine  at 1.2lbs per acre.  
We will be treating 40 acres of rough. 


We do recognize that the most effective weed control is achieved by having a dense, healthy turf 
grass stand.  We do everything possible to encourage healthy turf which includes proper fertilizer 
applications, good aeration program, good cultural practices, etc.  


     d.  Weed pests.  Weeds affect not only the appearance of the course but also greatly inhibit 
the playability of the course for golfers.  Weeds compete with turf grass for water and nutrients. 
If left unchecked, it would alter the uniformity of color and the course would fail to offer a 
consistent turf grass surface for play.  


          (1)  Goose grass.  Goose grass (Eleusine indica) is a troublesome weed throughout the 
course.  It is most frequently found in high traffic areas where the turf grass cover is thin and in 
putting greens.  Golf courses are prime sites for an infestation of goose grass.  The name "goose 
grass" is commonly used for this species, but it is also called silver crabgrass, crowfoot, or 
wiregrass. 


Goose grass emergence from seed begins as early as May.  Emergence continues throughout the 
summer months.  Plants are usually killed by the first frost in the fall. 
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(2) White Clover.  White clover is a cool season perennial member of the Legume family
(Fabaceae).  This reproduces primarily by seeds and occasionally creeping stems that can root at 
the nodes.  It will form patches in turf and emerges from a fibrous root system.  The compound 
leaves are composed of three un-stalked oval leaflets, up to 4/5 inch long.  They are dark green 
and often with faint, white, crescent-shaped markings.  White clover occurs in ball-shaped, 
white-to-pink clusters of pea-shaped flowers that are held slightly above the foliage.  The plants 
are up to 1-1/4 inch in diameter, composed of 40 to 100 flowers, and appear from April to 
October. 


(3) Annual Bluegrass.  Winter annuals are most prevalent in tightly mown or worn areas.
They are most troublesome on greens, fairways and teeing areas.  The plant is a prolific seed 
producer.  


(4) Nut grass.  Nut grass is summer perennial and can be found in all turf areas.
Eradication is not possible and we only seek control of the weed each year.  It has an upright 
growth habit that makes it very difficult to mow with a reel-type mower.  We use Manage 
herbicide to take care of this weed.  They are mostly found in bunker slopes and in the low flow 
channel. 


e. Diseases of Turf grass.  Turf grass diseases are a small problem at Falcon Dunes Golf
Course and are treated only as needed. 


GOLF COURSE OPERATIONS 


1. Mowing.  Mowing is the single most time consuming effort on the golf course.  Proper
mowing techniques are required on the course in order to retain turf density.  It will also retard
annual grass and weed invasion, maintain an aesthetically pleasing quality, and will offer a
superior playing surface.


Mowing activities also directly impact pest management operations and can create problems if 
not done properly.  All mowing equipment is thoroughly maintained and cutting edges are kept 
sharp and in good working order.  Improperly maintained equipment and dull cutting edges will 
cause damage to plant leaves resulting in the plant’s increased susceptibility to insect and disease 
damage.  Mowing equipment is thoroughly cleaned after use to prevent the possible spread of 
turf diseases from one area of the course to another. 
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2. Mowing Schedule.


Area Height Frequency 


Greens 1/8" Daily 


Tees 7/16" 3 cuts per week 


Fairways 1/2" 3 cuts per week 


Roughs 1" in summer and 1.25" Winter  Weekly 


3. Irrigation.  Many irrigation issues and challenges face the golf course.  Too much or too little
water can encourage the growth of fungal diseases, contribute to pest management problems, and
increase pesticide usage.  Water use is an important factor in environmental stewardship and the
course remains committed to finding ways to reduce the amount of water used on the course.


Falcon Dunes Golf Course uses water from the base effluent plant and a well that supplements in 
the summer months.  


The irrigation rates are determined on a daily basis and the course superintendent determines run 
times for each section.  The area being irrigated (greens, collars, tees, roughs, perimeters and 
fairways); grass type, soil type, slope, and soil compaction are taken into consideration when 
irrigation times and rates are set.  The superintendent or one of the assistants makes decisions to 
water or not to water on a daily basis after carefully considering numerous factors.  Greens 
irrigation is sometimes supplemented by hand watering with a hose.  


4. Fertilization and Turf Maintenance.  All fertilization and soil nutrient adjustments are
accomplished on the basis of current soil tests.  Soil is tested once per year throughout the course
at greens, tees, and fairways.  United States Golf Association (USGA) constructed greens require
soil tests more often and test times are based on local conditions.  Soil nutrients are closely
monitored on the course because they have a direct impact on various turf diseases.  Too much
available nutrients may provide a condition favorable for one type of turf disease while too little
nutrients may provide a favorable habitat for another.


a. Greens.  The greens are core aerated with 5/8" tines twice per year, usually the month of
June and August.  The greens are occasionally de-thatched and lightly verticut every week 
through the growing season.  Solid tine aeration and spiking are performed 2-3 times during the 
growing season. 


b. Tees and Fairways.  Tees and fairways are core aerated or sliced in the spring and summer.
Fairways are maintained with 6 pounds of Nitrogen and Potassium per 1,000 square feet per 
year.  Tees are maintained with 5-6 pounds of Nitrogen and Potassium per year. 
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     c.  Roughs.  The roughs surrounding the greens areas are maintained along with the fairways.   


5.  Pest Surveillance.  The superintendent, assistant superintendent, and coworkers survey the 
course on a daily basis.  Surveillance for disease is particularly important when environmental 
conditions favor disease development.   


The golf course superintendent gives close scrutiny to "indicator greens".  Indicator greens are 
areas on the course that have historically been flagged for a particular disease or insect.  The 
course is also scouted daily for weed infestation, mower cut, moisture levels in plants and soil, 
and mechanical damage.  


ADMINISTRATION 


1.  Resources. 


     a.  Staffing.  The following personnel are involved in pest management activities at the Falcon 
Dunes Golf Course: 


Mr. Gari Scherting:  Golf Course Superintendent  


2.  Materials and Equipment.  The US Government furnishes all buildings.  


Materials and equipment are purchased with Non Appropriated Funds.  Only those pesticides and 
pesticide application equipment required by the program are maintained on the golf course.   


Pesticides are ordered as needed to reduce inventory on hand.  


Pesticides that are required for use during a specific time of year (e.g., herbicides applied in the 
spring when weeds are emerging) are ordered in advance to ensure effective and timely 
application.   


3.  Facilities.  All pesticides, regardless of toxicity classification, are stored in the chemical 
storage building.  This facility meets the standard set forth in TG 17 - Military Handbook and the 
criteria described in 40 CFR 165.  


Mixing is done within the containment area surrounding the pesticide building.  Both large and 
small volumes can be mixed at this storage facility.  The pipes that supply water to the building 
are equipped with a backflow prevention device and the mixing and storage areas of the building 
are curbed. 


4.  Records and Reports.  The installation pest management coordinator maintains records of all 
pest management operations performed by golf course personnel.  The golf course 
superintendent also maintains pesticide application records.  







                                                          Luke AFB, Arizona 
  Integrated Pest Management Plan 2020  


                                               
 


 40 
 


A monthly pesticide-use summary report is maintained within the golf course and sent to the 56 
CES pest management foreman before the 10th of the following month where it is reviewed and 
forwarded to HQ AETC pest management consultant.  This report depicts pesticide use in 
pounds of active ingredient broken down by category (herbicide, insecticide, and fungicide).  
This report is then incorporated into the installation pesticide use summary report.  


The golf course superintendent maintains a current inventory of stored pesticides.  


5.  Training.  Golf course employees that apply pesticides must be DoD certified. 


In order to keep abreast of pest problems and pest management techniques that are unique to this 
area, certified personnel attend local pest management classes, workshops, seminars, etc.  These 
local seminars provide opportunities for golf course personnel to meet other local pest 
management professionals who are familiar with many of the pest problems within this 
geographic area.  The type of information garnered from these seminars is particularly helpful 
when dealing with vegetation control issues and turf grass disease management. These local 
conditions dictate product concentration and herbicide/fungicide labels indicate application 
strength technique.  
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Attachment 6 


GROUNDS MAINTENANCE PEST MANAGEMENT PLAN 


OBJECTIVE 


The objective of this plan is to outline an integrated pest management approach to turf and 
ornamental weed control through chemical and mechanical methods outlined in the grounds 
maintenance contract (#FA448716D0003).  This includes the boundaries of the stated mission of 
100% control of turf and ornamental weeds on Luke Air Force base property.  This falls within 
the semi-improved grounds maintenance responsibilities of DAP Construction Management 
(DAP). 


Integrated pest management, as it relates to the mission of DAP, as stated above, is a 
comprehensive approach to weed control.  This considers various chemical, physical and 
biological suppression techniques, the weed’s habitat, and the interrelationship of the weed and 
the ecosystem.  Within the stated mission, every attempt is made to use a low percentage of 
active ingredient (AI) herbicides and to use mechanical weed control methods in place of 
chemical control wherever practical. 


PROGRAM MANAGEMENT 


Certified Applicators:  Herbicide applicators are state certified in “Turf and Ornamental” and 
“Right of way/Weeds” or registered apprentice applicators operating under the direct supervision 
of an Arizona state certified applicator.  This is within compliance of applicable laws and 
regulations relating to this field.  All such applicators are responsible for complying with this 
plan. They must also abide by all applicable laws and regulation in the storing, mixing, 
application, and disposal of herbicides. 


Proof of current applicator certification, licensing and recertification will be provided to the pest 
management department. 


Application Records.  For each herbicide application date, records will be maintained as follows: 


a. Application Date


b. Type of herbicide used


c. Applicator name and certification/license number


d. Type of pest being controlled


e. Approximate location and size of Area of treatment


f. Name and EPA Reg. No. of herbicide used


g. Amount of finished product used
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h. Percent of active ingredient (AI) applied 


i. Form of finished product used  


j. Amount of concentrate used 


Application records will be forwarded to pest management department on a monthly basis before 
the 10th day of the following month. 


WEED CONTROL 


Widespread weeds will be controlled through the usage of periodic application of pre-emergent 
and post-emergent herbicides used to protect (high value) resource conserving landscape.  
Isolated patches of weeds will be controlled by mechanical means such as hoeing whenever 
possible.  Approved herbicides will be selected on the basis of the safest for the job at hand. 


HEALTH AND SAFETY 


Personal protective equipment required by the specific label for each herbicide application is 
provided and must be worn by each applicator.  All applicators will have a change of clothing 
immediately available.  All label instructions are to be followed. 


Although approved herbicides are relatively safe, every effort is made to limit exposure to 
personnel and non-target areas.  Herbicide exposure is further limited by the rapid drying 
experienced in our climate and by careful application of the herbicide by the applicator.  This can 
also be accomplished by not applying herbicide on windy days to minimize drift.  Herbicides are 
applied according to the EPA label requirements.  No restricted use herbicides are used. 


STORAGE AREA 


Approved herbicides (if stored on site) will be in a separate ventilated, secured and locked 
storage area within a secondary containment area.  Currently herbicides are not stored but are 
purchased and used on the same day.  Adequate warning signs are posted.  An eyewash station, 
fire extinguisher, and spill kits are provided.   


HERBICIDE/WASTE DISPOSAL 


No herbicide waste is generated as all rinsates are used in the application process.  Rinsate is 
used as a dilutant for further herbicide applications. 


MIXING 


All label instructions are to be read prior to mixing.  The applicator needs to wear all personal 
protective equipment (PPE) required for the concentrate herbicide being mixed.  All rinsates are 
reused to provide part of the spray mixture.   
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The measuring containers as well as any empty herbicide containers are triple rinsed and the 
rinsate is added to the spray mixture. 


Spill kits are provided for any large (8 ounce or larger) concentrated spills.  These types of spills 
are promptly contained and cleaned.  Any contaminated material (absorbent, soil, etc.) is 
disposed of off base in an environmentally sound manner per label instruction. 


Any spill over 8 ounces is to be immediately reported to the project manager and immediate 
steps must be taken to contain the spill. 


Filled spray tanks are to be immediately sealed and the exterior rinsed of any concentrate. Then 
the container (if applicable) is to be resealed and properly stored in the storage area. 


All empty concentrate containers are triple rinsed and cut to render them useless for reuse.  This 
must be completed after containers are disposed of in accordance with label instructions. 


CLEANUP 


Prior to cleanup, the contents of the application equipment are to be fully used.  The filter is to be 
cleaned and the tank flushed.  The wand or boom is to be flushed with water, pressure relieved in 
the system, the tank resealed and the rig is to be rinsed and stored.  


MATERIAL SAFETY DATA SHEETS (MSDSs)/LABELS 


All applicators are to carry appropriate SDS and Label for the herbicide being used.  The project 
manager maintains a complete SDS and Label file for approved herbicides in contractor office as 
well as in the storage facility (if applicable). 


 APPROVED HERBICIDES 


  Direx 4L    Pramitol 25E 


  Diuron 4L    Ranger Pro 


  Honcho Plus    Razor Pro 


  Parrot 4L    Reward 


  Pendulum Aqua Cap   Rodeo 


  Triflurex HFP    Round Up Pro Concentrate 


  Zinc Phosphide Concentrate      


SDSs and Labels have been furnished to pest management department. 
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Attachment 7 


GILA BEND PEST MANAGEMENT PLAN 


1. INTRODUCTION 
 
This plan provides guidance for the management of pests at the Gila Bend Air Force Auxiliary 
Field.  The field and range are operated and maintained by a USAF Contractor (as of October 1 
2019, this is Tunista Logistic Solutions).  This plan is based upon DoDM 4150.07, AFMAN 32-
1053, AFMAN 32-7003, AFPMB Technical Guide No.18, Contract #FA4887-20-D-0001, and 
the requirements of the state of Arizona.  All installation pest management operations shall be 
based on Integrated Pest Management (IPM).   This includes a comprehensive approach to pest 
control or prevention.  It considers various chemical, physical and biological suppression 
techniques, the pest’s habitat, and the interrelationship between the pest populations and the 
ecosystem. 
 
2. PROGRAM OPERATIONS 
 
     a  Pest Management Functions.  The objective of this plan is to provide guidance in the 
management and control of pests.  This is accomplished through chemical, mechanical, and other 
measures (inspection, sanitation, and exclusion).  Pests are to be controlled sufficiently to preclude 
degradation of the mission, the quality of life, to safeguard health, and to protect government and 
contractor property.  Further, the plan will provide guidance to reduce or prevent damage, 
pollution, and health hazards that might result from pest management and control practices. 
 
     b.  Natural Resources Programs.  Close coordination will be maintained with the Natural 
Resources Program Manager at 56 RMO/ESM Luke AFB.  They will coordinate on all pesticide 
application for animal control and land management operations. 
 
     c.  Wood Preservation and Protection Programs.  General maintenance technicians on an annual 
basis will inspect all facilities.  The government will fund all required repairs of facilities. 
 
PROGRAM MANAGEMENT 


     a.  Workload Identification.  Workload identification is based upon visual inspection of the 
base area for herbicide application, and requests by government Quality Assurance Evaluators. 
Pesticide application is based on monitoring surveillance of key facilities and job order requests 
by building managers.  Tunista Logistics Solutions will maintain the number of personnel and 
equipment required to meet contract requirements. 


     b.  Program Budgeting.  This is a firm fixed price contract, and all budgeting will be handled 
through Tunista Logistics Solutions. 


     c.  Competency.  All applicator personnel will be registered or certified by the state of 
Arizona. Those personnel that are registered may apply herbicides if they are supervised by a 
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certified applicator. All certified applicators will be required to recertify annually (testing) or 
receive 6 continuing education units from a state approved course to maintain certification. All 
non-certified applicators will attend the Structural Pesticide Control Commission training course. 


     d.  Support Agreements.  There is a support agreement with the National Geo-spatial 
Intelligence Agency.  


     e.  Contracting.  Tunista Logistics Solutions is responsible for the pesticide management 
program and will be the responsible party for herbicide application on Gila Bend AFAF. All 
insecticide application has been contracted to Ant Eater Exterminating, Tunista Logistics 
Solutions, personnel will monitor this contract and all reporting requirements will be met by both 
parties. 


     f.  Construction Management.  Projects are coordinated through the 56 RMO/COR offices. 


     g.  Self-Help Pest Control.  The contractor will provide over the counter commercial 
pesticides for occasional use in controlling minor pest problems (mosquitoes, bees, wasps, 
spiders, rodents etc.). The following items will be issued on an as needed basis: 


Part Number Product Name      Manufacture  


9688-111-8845 Hot Shot Flying Insect Killer Plus       (Spectrum) 
 
9688-86-478 Real-Kill Ant & Roach Killer       (Chemsico) 
 
9688-62-478 Real-Kill Foaming Wasp, Hornet, &Yellow Jacket Killer (Chemsico) 


7-7514 Champion Flying Insect Killer-Aerosol       (Chase Prod Co) 
 
43640W25 Rescue Wasp & Hornet Killer-Aerosol       (Homeline Prod) 
 
10900-60-59667  Rescue Flying Insect Killer-Aerosol      (Homeline Prod) 
 
10900-96  Rescue Ant & Roach Killer-Aerosol      (Homeline Prod) 


AG09247-1 AMDRO Ant Killer – Granule (American Cyanamid) 


1000-79.1 ORTHO Flying & Crawling Insect Killer       (Solaris Group) 


h.  Records and Reports.  Records of herbicide application by the contractor and of insecticide 
application by the subcontractor are maintained in Civil Engineering.  The contractor will have 
records that are on a database and the subcontractor has the hard copy.  Copies of both records 
are forwarded to the 56th CES/CEOIE on a monthly basis. 
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3.  FACILITIES 
 
Due to the lack of an adequate mixing and storage facility, herbicides must be limited to those 
safest to personnel and the environment.  A USAF approved storage shed is used for the storage 
and mixing of herbicides on base.  The contractor has provided a security fence and secondary 
containment for the concentrates.  An emergency shower and eyewash is nearby, but cannot be 
used in the summer because the water is too hot.  No ventilation system is available but the shed 
is open on one side.  A washer and dryer are not provided.  A shower is available in Bldg. 2007, 
approximately 400 feet away.  


 
     a.  Security.  The gates will be kept locked at all times unless within sight of a certified 
applicator. 
 
     b.  Storage.  All herbicides will be stored in the security cage and within the secondary 
containment. 


 
MIXING REQUIREMENTS 
 
Mixing will be accomplished in the security cage.  The herbicide applicator mixing the spray 
shall wear all required PPE based on the concentrated herbicide(s) to be used.  The applicator 
will determine how much spray will be mixed.  Refer to the label to determine how much 
concentrate is required for the volume of spray needed.  The rinse water tank contents will be 
used to provide part of the spray mixture.  The measuring container and any empty herbicide 
concentrate containers will be triple rinsed and dumped into the spray mixture tank.  Any large 
concentrate spills of 8 ounces or more should be cleaned up with absorbent material. This is 
disposed of as directed by the CE HAZWASTE shop. Insure that the rinse tank and all 
concentrate containers are resealed. 
 
     a.  Safety and Health Measures Associated with Pest Management Vehicles 
 
     b.  Security and Markings. The spray equipment (truck, trailer, etc.) will be clearly marked.  
All equipment will be kept locked when not within sight of the applicator. 
 
     c.  Cleanliness. The spray equipment will be kept as clean as possible to minimize buildup of  
pesticide residues. 
 
3. HEALTH AND SAFETY 


 
     a.  Medical Surveillance Program.  Medical surveillance for applicator employees will be in 
accordance with OSHA 29 CFR 1910 regulations.  All records will be maintained in 56 FW/SE 
Safety office. The subcontractor will maintain his own records. 
 
     b.  Work Place Monitoring.  All herbicides prior to purchase and use will be thoroughly 
evaluated by 56 CES Natural Resources/56 FW Safety for potential environmental and 
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health/safety hazards.  At the time of procurement all applicators will be briefed on the hazards 
associated with the particular herbicides they will be applying. 
 
     c.  Respiratory Protection Program.  All certified applicators that must wear a respirator in the 
performance of pesticide application will be enrolled in the company Respiratory Protection 
Program I.A.W. OSHA 29 CFR 1910.134.  


     d.  Personal Safety.  Every effort must be made to limit the exposure to applicators, base 
personnel, visitors, non-target pests, wildlife, and the environment. 
 
          (1)  Pest Management Personnel.  Herbicide applicators will be provided and required to 
wear all personal protective equipment recommended by the manufacturer of the specific 
herbicides in use.  The licensed insect control sub-contractor shall comply with all applicable 
state and federal regulations and requirements.  All pesticide applicators are expected to observe 
the basic hygiene rules.  Some additional level of protection will be afforded for herbicide 
applicators by utilizing only relatively safe herbicides. 
 
          (2)  Installation Personnel (including TDY and Lodging Guests).  Herbicides dry rapidly 
 in our environment so this generally does not pose a hazard to personnel.  However, common 
sense measures of not applying herbicides on windy days and not spraying objects over two feet 
high will be adhered to.  Insecticides will normally not be utilized inside facilities unless a 
specific pest problem has been identified.  Before any pesticides are applied in areas used by 
employees, they will be verbally advised of what pesticides are being used and the precautions to 
be taken. 
 


(3) Public.  The base is open to retirees and parts of the range are open to the public. 
Facilities on the range where pesticides are likely to be used are not open. 
 
     e.  Fire Protection and Public Safety.  56 CES Natural Resources/56 FW Safety will provide 
an annual inventory of the pesticides stored on base and in use to the Gila Bend AFAF Fire 
Department.  Any time the degree of hazard changes significantly a new inventory will be 
provided to the Fire Department.  All pesticides and equipment are secured inside building 2005. 
 
     f.  Hazard Communication Program (Right-To-Know).  All employees are required to receive 
Hazard Communication Training (Right-To-Know) per OSHA 29 CFR 1910.1200. Employees 
will receive this training upon initial employment and refresher training anytime their duty 
position changes or tasks require it. 
 
     g.  Hantavirus.  All employees have received briefings developed from information obtained 
from the Center for Disease Control on the potential exposure to hantavirus.  These briefings 
cover:  


(1)  How is HPS transmitted? 


(2)  Whose at risk? 


(3)  What are the systems? 
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(4)  How do I prevent HPS? 


(5)  Procedures for cleaning up. 


(6)  Safety precautions for workers. 


      h.  Kitchen Facility.  The Gila Bend AFAF Fire Department and VOQ’s are the only facilities 
that have kitchens for food preparation.  Overall sanitation of the facility and possible harborage 
will be the first items looked at if insect infestation exists.  Spraying of the kitchen area will be the 
last resort in the treatment of an insect infestation.   
 
REGULATORY COMPLIANCE 


     a.  Pesticide Labels.  Only EPA and state approved pesticides will be applied during 
performance of this contract.  All label instructions will be followed as to pest, site of 
application, mixing, application rates and application methods.  All containers will be labeled.  
Only DoD approved pesticides will be used during this contract.  Alternative pesticides can be 
used if approved by pest management consultant. 


     b.  State and Local Regulations.  Per Contract # FA4887-20-D-001, Contractor will follow all 
laws and regulations IAW Performance Work Statement, Paragraph 6.31.2. 


     c.  Quarantine.  Gila Bend AFAF has no military personnel permanently assigned; therefore 
there will be no household goods shipments.  All equipment coming to Gila Bend AFAF will be 
received through other Air Force installations prior to arrival at Gila Bend AFAF.  


     d.  Pesticide Spills.  A spill kit is available at the storage facility for cleanup of accidental  
chemical spills.  Pesticide spill response and clean-up actions are contained in the Gila Bend 
AFAF Spill/Control and Countermeasures Plan.  
 
     e.  Memoranda of Agreement.  There are no MOAs with Gila Bend AFAF that are relevant to 
this plan. 


LOCAL CONDITIONS 


The Gila Bend Air Force Auxiliary Field provides an emergency runway and the functions and 
facilities required to support the maintenance and operation of the field and the Barry M. 
Goldwater Range.  The Barry M. Goldwater Range provides air-to-air and air-to ground 
bombing, gunnery and tactical aviation ranges for United States and allied nation aviators. 


 


ENVIRONMENTAL PROTECTION 


Operations using Restricted Use Pesticides:  Not applicable to this contract.  Restricted use 
pesticides are not permitted on the base or range. 
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Operations with Potential to Contaminate Surface or Groundwater:  Not applicable to this 
contract.  Although “Roundup” and “Surflan” contain ingredients listed in the Groundwater 
Protection List, both are formulated to bond with the soil.  Leaching into the groundwater is not 
anticipated.  The only surface water in the area is the wastewater lagoon and pesticides are not 
applied at the active lagoon. 


Operations more than 640 acres are not applicable to this contract.  Although the base and range 
comprise millions of acres, the area of improved and semi-improved grounds totals only 385.5 
acres, and much less is actually treated with pesticides. 


     a.  Sensitive Areas.  Pesticides will be used only in base and range facilities, or on improved 
and semi-improved grounds.  Pesticides will not be utilized in unimproved, desert, or 
environmentally sensitive areas, unless required for operational necessity, the protection of 
personnel, or the control of invasive weeds.  Use of pesticides outside of improved or semi-
improved grounds requires review and approval by the Natural Resources Program Manager at 
56 RMO/ESM Luke AFB. 


     b.  Pollution Abatement and Occupational Safety Projects.  Adequate storage facilities do not 
exist at Gila Bend AFAF.   Luke AFB Bioenvironmental Engineering has been contacted for 
assistance in the design of a new facility as per AFMAN 32-1053.  Currently all herbicides are 
stored in a locked covered three sided structure.  Gila Bend AFAF falls under the Luke AFB 
Installation Restoration Plan.   


     c.  Pesticide Disposal.  All empty pesticide containers will be disposed of in accordance with 
state and local regulations determined by each pesticide label.  A pesticide is only mixed in the 
quantities to be used for that day; therefore there should not be a need to dispose of any 
pesticides. If the need does arise then any and all pesticide will be disposed of I.A.W. Federal, 
State, County, and City regulations. 


SALE AND DISTRIBUTION OF PESTICIDES 


Commissary.  The installation does not have a commissary so this does not apply to this contract 
or plan.   


Base Exchange.  The installation does not have a base exchange so this does not apply to this 
contract or plan.  
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Attachment 8 


BMGR-EAST INVASIVE WEED MANAGEMENT PLAN 


INTRODUCTION  


This plan provides guidance for the management of invasive weeds on that portion of the Barry 
M. Goldwater Range (BMGR) under the operational control of the U.S. Air Force (USAF).  
Executive Order 13112, Invasive Species, directs the USAF to develop and implement a program 
to manage and prevent the spread of invasive weeds on lands under its control.  This plan is 
based on Attachment 8 of the Luke AFB Integrated Pest Management Plan (IPMP).  All BMGR 
pest management operations shall be based on Integrated Pest Management (IPM).  It is a 
comprehensive approach to pest prevention and control.  This considers various chemical, 
physical and biological suppression techniques, pest habitat, and the interrelationship between 
the pest populations and the ecosystem.  Additionally, this plan provides for the preservation of 
historically significant cultural resources on the BMGR. 


PROGRAM OPERATIONS  


Invasive Weed Management Functions:  The objective of this plan is to provide guidance in the 
management and control of invasive weeds, through chemical, mechanical, and other control 
measures (sanitation, biological, and cultural).  Invasive weeds are to be controlled sufficiently to 
preclude degradation of the mission, the environment, and to protect Government property.  
Further, the plan will provide guidance to reduce or prevent damage, pollution, and health 
hazards that might result from pest management and control practices.  


Natural and Cultural Resources Programs:  Close coordination will be maintained with the 
Natural Resources Program Manager and the Historic Preservation Officer, 56 RMO/ESM, Luke 
AFB for all pesticide applications and land management operations.  


PROGRAM MANAGEMENT  


Workload Identification:  Workload identification is based upon visual inspection of the BMGR-
East for invasive weed infestations and the need for control actions including herbicide 
applications.  


Program Budgeting:  Funding for invasive weed management is included in the 56 RMO/ESM 
annual budget. 


Competency:  All applicator personnel will have DoD or State of Arizona Pesticide Applicators 
Certification or will be under the direct supervision of a certified DoD Pesticide Applicator in 
accordance with DoDM 4150.07. 


Support Agreements:  N/A. 
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Contracting:  If an invasive weed infestation exceeds the control capability of the RMO/ESM, an 
AZ licensed and certified pest control professional may be contracted to conduct pest control 
operations.  In the event that aerial herbicide applications are required, these will be conducted in 
coordination with the AETC pest management consultant, and an Environmental Assessment or 
Environmental Impact Statement will be prepared IAW AFI 32-1074. 


Construction Management:  Projects are coordinated through the 56 RMO/QAE offices.  


Self-Help Pest Control:  N/A. 


Records and Reports:  The RMO/ESM will keep records of all herbicide applications.  For each 
herbicide application, records will be maintained as follows:  


a. Application Date  


b. Type of herbicide used  


c. Applicator name and certification/license number  


d. Weed being controlled (e.g., Sahara Mustard) 


e. Approximate location and size of Area of treatment using GIS coordinates 


f. Name and EPA Reg. No. of herbicide used  


g. Amount of finished product used  


h. Percent of active ingredient (AI) applied  


i. Form of finished product used (suspension, solution, etc.)  


j.  Amount of concentrate used  


Application records will be forwarded to the installation pest management coordinator on a 
monthly basis. 


FACILITIES  


Due to the lack of an adequate mixing and storage facility, herbicides will be limited to those 
posing least risk to personnel and the environment.  Currently, all herbicides used on the BMGR 
East are being applied under contract and there is no need to use storage cabinets on the Gila 
Bend AFAF. If needed in the future, a USAF approved HAZMAT cabinet located at the Gila 
Bend AFAF will be used to store herbicide until it is used.  It is located approximately 150 feet 
east of the RMO ESM Field Station, building 2360 near the northwest corner of Conrad Circle 
and 4th Street.  The cabinet is sealed and leak-proof for the herbicide inventories held in it. 


     a.  Safety:  Prior to any future re-use of this cabinet, portable emergency eyewash will need to 
be re-stocked on-site..  A shower is available approximately 150 feet to the east in the RMO 
ESM Field Station, Building 2360. 
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    b.  Security:  The storage cabinet is kept locked at all times unless within sight of a certified 
applicator.  


     c.  Mixing:  To minimize transportation of large volumes of herbicide solutions, most 
herbicides will be mixed at field sites on the BMGR-East.  The herbicide applicator mixing the 
finished herbicide solution will wear all required PPE based on the herbicide(s) to be used.  The 
applicator will determine how much spray will be mixed and refer to the label to determine how 
much concentrate is required for the volume of spray needed.  The rinse water tank contents will 
be used to provide part of the final spray mixture.  The measuring container and any empty 
herbicide concentrate containers will be triple rinsed and applied to the spray mixture tank.  Any 
large concentrate spills of 8 ounces or more will be cleaned up with absorbent material and 
disposed of as directed by the CE HAZWASTE shop.  


     d.  Safety and Health Measures Associated with Vehicles:  Herbicides, dispersal equipment 
and mixing containers will be transported to and from application sites.  This must be prepared in 
a pickup bed or on a flat-bed trailer in a leak-proof container.  Transport vehicles will be 
equipped with a portable emergency eyewash and spill kit capable of absorbing and containing.  
The maximum volume of herbicide concentrate and finished solution being transported is 
generally, less than 5 gallons. 


     e.  Cleanliness:  The spray equipment will be kept as clean as possible to minimize build-up 
of pesticide residues.  


HEALTH AND SAFETY  


Medical Surveillance Program:  Medical surveillance for applicator employees will be in 
accordance with OSHA 29 CFR 1910 regulations.  


Work Place Monitoring:  Prior to purchase and use, all herbicides will be thoroughly evaluated 
by 56 CES Natural Resources/56 FW Safety for potential environmental and health and safety 
hazards.  At the time of procurement all applicators will be briefed on the hazards associated 
with the particular herbicides they will be applying.  


Respiratory Protection Program:  Certified herbicide applicators that are required to wear a 
respirator in the performance of pesticide application will be enrolled in the installation 
Respiratory Protection Program I.A.W. OSHA 29 CFR 1910.134.   


Personal Safety:  Every effort must be made to limit herbicide exposure to applicators, 
installation personnel, visitors, non-target pests, wildlife, and the environment.  


     a.  Pest Management Personnel:  Herbicide applicators will be provided with and required to 
wear the personal protective equipment recommended by the manufacturer of the specific 
herbicides in use.  All herbicide applicators are expected to observe basic hygiene rules.  Some 
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additional level of protection should be followed by herbicide applicators by utilizing only 
relatively safe herbicides.  


     b.  Installation Personnel:  Herbicides dry rapidly in our environment so the relatively safe 
materials and the areas where they are used generally do not pose a hazard to personnel.  
However, common sense measures such as not applying herbicides on windy days will be 
practiced.   


     c.  Public:  Portions of the BMGR are open to the general public.  However, most herbicide 
applications are used in low-use or closed areas.  


Fire Protection and Public Safety:  56 CES Natural Resources/56 FW Safety will provide an 
annual inventory of the pesticides stored on base to the Gila Bend AFAF Fire Department.  Any 
time the degree of hazard changes significantly a new inventory will be provided to the Fire 
Department.   


Hazard Communication Program (Right-To-Know):  All herbicide applicators are required to 
receive Hazard Communication Training (Right-To-Know) per OSHA 29 CFR 1910.1200.  
Employees will receive this training upon initial employment and refresher training anytime their 
duty position changes or tasks require it  


REGULATORY COMPLIANCE  


Pesticide Labels:  Only EPA registered and state approved pesticides will be applied for invasive 
weed control on the BMGR-East.  All label instructions will be followed as to pest, site of 
application, mixing, application rates and application methods.  All containers will be labeled.  
Non-standard pesticides will not be used for invasive weed management unless approved by the 
pest management consultant. 


Laws and Regulations:  


     a.  State of Arizona, laws and regulations  


     b.  DoDM 4150.07 and DoDR 4145.19  


     c.  AFMAN 32-1053 and AFI 32-1074  


Pesticide Spills:  A spill kit is available at the storage facility for cleanup of accidental spills.  A 
spill kit will also be available on-site during herbicide applications.  Pesticide spill response and 
clean-up actions are contained in the Gila Bend AFAF Spill, Control and Countermeasures Plan.   


Memorandums of Agreement:  There are no MOAs with Gila Bend AFAF that are relevant to 
this plan.  
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LOCAL CONDITIONS  


The Gila Bend Air Force Auxiliary Field is located approximately 5 miles south of the city of 
Gila Bend in southwestern Arizona.  It provides an emergency runway and limited maintenance 
facilities for military aircraft training on the BMGR East.  The adjoining BMGR East 
encompasses approximately 1.05 million acres and provides air-to-air and air-to ground 
bombing, gunnery and tactical aviation ranges for United States and allied nation aviators.  
Operation and maintenance of the GBAFAF is under contract to include pest management.  
Typically, pest management is subcontracted to area commercial pest controllers on an “as 
needed” basis.  However, this pest control responsibility does not extend to the BMGR East. 


ENVIRONMENTAL PROTECTION  


Operations using restricted use pesticides:  Not applicable. RESTRICTED USE pesticides are 
not stored or applied on the GBAFAF or BMGR East.  


Operations with Potential to Contaminate Surface or Groundwater:  Not applicable. Only EPA 
registered pesticides will be applied on the BMGR-East.  Although glyphosate is listed in the 
Groundwater Protection List, commercially available products are formulated to bond with the 
soil.  Leaching into the groundwater is not anticipated.  The only surface water in the area is in 
small (< 15,000 gallons) natural, enhanced, and artificial catchments.  Herbicides will not be 
applied in these areas. 


Operations More Than 640 Acres:  The USAF has operational control of approximately 1.05 
million acres of the BMGR, and invasive weeds are a potential threat throughout.  However, 
herbicide applications are generally spot treatments of target species covering 1 acre or less.  
Possible exception is the use of a trailer mounted boom sprayer to treat invasive weeds along the 
disturbed margins of improved roadsides.  If an invasive weed infestation exceeds in-house 
control capability, the RMO/ESM will coordinate with the AETC pest management consultant 
for one-time pest control contracts or use of the USAF 910 Airlift Wing, as appropriate.  All 
treated areas are mapped using GPS receivers. 


Sensitive Areas:  Herbicides used for the control of invasive weeds are generally applied as spot 
treatments when other control strategies are impractical or ineffective.  Herbicide formulations 
and application techniques do not pose a significant threat to non-target plant species.  


Threatened and Endangered Species:  Herbicides used for control of invasive weeds on the 
BMGR have very low toxicity and present no significant threat to endangered wildlife occurring 
on the BMGR.  Herbicides will not be applied in a manner that exposes threatened or endangered 
plants.  If herbicide use may affect threatened or endangered species, the Natural Resources 
Manager at 56 RMO/ESM will initiate consultation with the USFWS. 
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Cultural Sites:  Herbicides containing carbon will not be applied over known cultural or 
archeological sites without coordination with the Historic Preservation Officer, 56 RMO/ESM, 
and Luke AFB. 


Pollution Abatement and Occupational Safety Projects:  Adequate storage facilities do not exist 
at Gila Bend AFAF.  Luke AFB Bioenvironmental Engineering has been contacted for assistance 
in the design of a new facility as per AFMAN 32-1053. Currently all herbicides used on the 
range are being applied under contract and there is no need to store these herbicides for range use 
on the Gila Bend AFAF (. Gila Bend AFAF falls under the Luke AFB Installation Restoration 
Plan.    


Pesticide Disposal:  All empty pesticide disposal containers will be in accordance with the label, 
along with state and local regulations. Herbicides are only mixed in the quantities needed for that 
day; therefore there should not be a need to dispose of any unused herbicides. If the need does 
arise, then any and all excess herbicide disposal will be IAW federal, state, county, and city 
regulations.  
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Attachment 9 – 56 CES Pest Management Workload Schedule 


The table below indicates the months that require increased labor effort 


  Luke AFB Pest Management Workload Schedule 


Operation  Jan  Feb  Mar  Apr  May  Jun  Jul  Aug  Sep  Oct  Nov  Dec 


Food Facility 
Inspections 


XX  XX  XX  XX  XX  XX  XX  XX  XX  XX  XX  XX 


Domestic Rodent 
control 


XXX  XX  X            X  XX  XXX  XXX 


Field Rodent 
Control 


    XX  XXX  XX      XX  XXX  XX     


Flying Insect 
Control 


          X  XX  XX  X       


Ground Insect 
Control 


    X  X  XX  XX  XX  XXX  XXX       


Mosquito 
Treatment 


          X  XX  XX  X       


Snake Removal      X  XX  XXX  XXX  XX  X  X       


Animal 
Trapping/Removal 


  X  XX  XX  X      X  XX  XX  X   


Sprayer 
Maintenance 


    X  X  XX  XX  XX  X  X       


Termite 
Inspections 


X  X  X  X  X  X  XX  XXX  XX  X  X  X 


Weed Control 
(Roads/Parking 
lots/Sidewalks) 


XX  XXX  XXX  XXX  XX          X  XX  XX 


Airfield Weed 
Control 


XX  XXX  XXX  XXX  XX  X  X  X  XX  XX  XX  XX 


Perimeter Weed 
Control 


XX  XX  XXX  XXX  XXX      X  XX  XX  XX  XX 


 


(Highlighted areas represent peak times of activity during the year) 


Key : X = Minimal activity but still present 


         XX= Normal activity for time period 


         XXX= Higher activity than normal 
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Executive Summary 


The Barry M. Goldwater Range East (BMGR East) Wildland Fire Management Plan (WFMP) is 
written as an integral, and supporting, part of the BMGR Integrated Natural Resource Management 
Plan (INRMP) (2018) as mandated by Air Force Manual 32-7003.  


While wildfire suppression is the primary activity described in this document, it also includes 
information and references to other related natural resource management activities including, but 
not limited to, prescribed fire, ecological monitoring, Threatened and Endangered species 
management, and more. Wildfire prevention is crucial on BMGR East. Without a successful fire 
management program, there can be limited success in the overall natural and cultural resource 
management programs. Lack of a successful natural resource management program would have 
direct negative impacts on BMGR East’s military mission. This plan addresses the specific fire-
related supporting goals and objectives identified in the INRMP. Implementation of this WFMP 
will bolster fire-related resource management and mission support objectives. 


The Wildland Fire Management Program at BMGR East near Gila Bend, Arizona is driven by a 
need to manage natural resources and to minimize wildfires on the range to protect military values, 
natural resources, and cultural resources. These efforts will help protect natural and cultural 
resources and reduce further invasion of invasive species. BMGR East will implement this WFMP 
to comply with all applicable laws and regulations.  


Focusing on preparedness and readiness actions are a major component of this WFMP. This plan 
establishes a Wildland Fire Program Coordinator (WFPC) to oversee the planning and 
implementation of wildland fire projects. Additional proponents of this plan include the Fire and 
Emergency Services Fire Chief, Air Force Wildland Fire Branch, and the Wildland Support 
Module established at Nellis Air Force Base.  


This plan will be reviewed annually to ensure the latest information is consistently incorporated 
into Air Force wildfire prevention and suppression procedures. An ad hoc review committee will 
be convened by the WFPC and will consider fire activity, and prevention and response 
effectiveness. They will conduct an audit of fire occurrences and expenses and recommend what, 
if any, changes are necessary to improve the wildland fire management program. In addition, this 
plan is a living document and may be changed as necessary to account for the constantly evolving 
requirements placed on the Wildland Fire Management Program.  WFMP implementation will 
largely consist of incident monitoring.  Actively suppressing fires will only occur when 
environmental conditions and military training operations trigger points are reached.          







 
 


1.0 Introduction 


The intent of this chapter is to introduce the reader, who may or may not be associated with the 
Air Force, or local range, to scope, purpose and area covered by the Wildland Fire Management 
Plan (WFMP).  


Wildland fire is defined as any non-structure fire that occurs in vegetation or natural fuels 
including: 


• Wildfires – Unplanned fires including those started by lightning, missions, arson, 
carelessness, escaped prescribed fire projects, etc.  


• Prescribed Fire – Any fire purposely ignited to meet specific land management objectives. 


In order to facilitate interagency cooperation and standardization, this plan is written following the 
general guidance and standard chapter format of the Air Force Interagency WFMP template, with 
slight modifications to streamline and to address mission-specific aspects of wildland fire 
management not encountered by other federal agencies. 


 1.1 Purpose of the WFMP 


The WFMP is written as a supporting document for implementation of the Integrated Natural 
Resources Management Plan (INRMP), as mandated by Air Force Manual (AFMAN) 32-7003. It 
also supports a coordinated approach to wildfire response and risk mitigation that includes Fire 
and Emergency Services (FES), installation Natural Resources (NR) personnel and the Air Force 
Wildland Fire Branch (AFWFB [AFCEC/CZOF]). This plan addresses the specific fire related 
supporting goals and objectives identified in the INRMP as well as existing Standard Operating 
Procedures (SOPs) for wildfire response. Implementation of this WFMP will help to develop a 
coordinated effort to manage wildland fire that support the INRMP and mission support objectives. 


 1.2 General Description of the WFMP Area 


The Barry M. Goldwater Range (BMGR), located in southwestern Arizona, has served as a 
military training range since it was first established to train United States pilots and other aircrew 
members during World War II. The BMGR, encompassing approximately 1.7 million acres of 
federal public land, are withdrawn from public use and reserved for military training and testing 
under the Military Lands Withdrawal Act (MLWA) of 1999 (Public Law 106-65) for a period of 
25 years. The MLWA of 1999 withdrew the federal public land as one military range but reserved 
the eastern and western portions of the range for separate use by the Secretaries of the Air Force 
and Navy, respectively. BMGR East is administered by the Air Force, Air Education and Training 
Command, 56th Fighter Wing (56 FW), the host command at Luke Air Force Base, Glendale, 
Arizona. The 56th Range Management Office (56 RMO) manages and operates BMGR East. 


BMGR East consists of approximately 1.05 million acres that are located in Maricopa, Pima, and 
Yuma counties (Figure 1.1). It is bounded on the east by the Sauceda and Sand Tank Mountains, 
on the west by the Mohawk Mountains, on the north by the town of Gila Bend, and the town of 
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Ajo is 10 miles south of the range.  The area surrounding the range is predominantly federal and 
tribal lands with agricultural lands along the northern boundary. Bureau of Land Management 
(BLM) lands are located to the northeast and south of the range; the Tohono O'odham Nation is to 
the southeast; and the United States Fish and Wildlife Service Cabeza Prieta National Wildlife 
Refuge (NWR) is located to the south. 


The BMGR East supports a wide diversity of tactical aviation training activities as well as selected 
ground training and training support operations. To satisfy these requirements, the range has been 
partitioned into subranges: Air-to-ground Manned Ranges 1, 2, 3 and, 4; Air-to-ground Tactical 
(TAC) Ranges--North, South, and East TAC Ranges; the air-to-air gunnery range; and three 
auxiliary airfields including Gila Bend Air Force Auxiliary Field (Gila Bend AFAF), Auxiliary 
Field 6 (AUX 6), and Stoval Airfield. It also includes Area B, Bender Spring, and the Ajo Air 
Station public recreation areas. 


From both a regional and national perspectives, the BMGR East is ecologically critical and 
significant because it lies at the heart of the largest remaining tract of relatively un-fragmented and 
undisturbed Sonoran Desert in the United States. Exclusion of other uses has preserved intact a 
long record of human habitation and use. 
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Figure 1.1: Barry M. Goldwater Range East
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 1.3 General Description of the 56 FW Mission 


The primary mission of the 56 FW, is to “…train the world’s greatest fighter pilots and combat-
ready Airmen.” This is accomplished through the 56 FW’s vision of being “the epicenter of 
airpower…The proving ground for how we train, team, and think to win tomorrow’s fight.” Luke 
AFB trains roughly 75% of the world’s F-35 pilots. Since 1941, Luke has graduated more than 
61,000 pilots and is home to over 100 F-35A Lightning II and more than 75 F-16 Fighting Falcons. 
Luke AFB also supports more than 5,500 military and civilian employees on base, and 
approximately 6,700 family members and 65,000 military retirees who live in the Phoenix area. 
The 56 RMO's mission is to "provide relevant resources in support of training the world's greatest 
fighter pilots.” The 56 RMOs vision is to “lead in Air Force with dedicated resource management 
and stewardship.” 


The BMGR East is one of the nation’s most capable and productive ground and air training ranges 
and remains indispensable to the ability of the U.S. Armed Forces to produce the combat-ready 
aircrews needed to defend the nation and its interests. 


BMGR East is predominantly used to train pilots and other aircrew to fly and fight in frontline 
combat aircraft. BMGR East includes three TAC ranges and four numbered ranges for live-fire 
training in air-to-ground weapons delivery tactics. Numbered ranges are used to teach the 
fundamental mechanics of air-to-ground bombing, strafing, and rocketry. TAC ranges are 
configured at the scale of air-ground combat environments and are used to teach aircrews to apply 
the fundamentals learned on the numbered ranges against realistic targets with electronically 
simulated air defenses. High- and low-altitude air-to-air ranges at BMGR East, supported by 
electronic instrumentation, provide sophisticated training in advanced air combat tactics. Auxiliary 
airfields support training in forward and primitive airfield operations, provide disabled aircraft 
with emergency recovery sites, and serve as staging areas and forward arming and refueling points 
for helicopter operations. 


The Gila Bend AFAF is a unique support asset integral to the daily operation of the range. Used 
for practice touch-and-go landings, simulated flameout patterns, precautionary flameout patterns, 
and as an emergency divert field, the Gila Bend AFAF provides the facilities required to support 
maintenance and operations of both the airfield and BMGR East. 


 1.3.1 General Discussion of Wildland Fire Impacts to the DoD Mission 


The following are potential impacts to training missions at BMGR East: 


• Endangerment to the lives of military personnel and/or contractors and/or recreationists:  
Fast-moving fire driven by strong winds could overtake military personnel, contractors, 
and recreationists, trapping them and ultimately causing injury or death. Because of the 
type of training conducted, entrapment of military personnel is unlikely; however, 
contractors spend much more time on range and in remote areas of the range, and they are 
more likely to encounter wildland fire hazards. 
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• Loss of Access:  Fires could result in a loss of access to training areas and ranges either 
during or after a fire. An uncontained fire may result in the evacuation of military 
personnel, contractors, and recreationists from affected and adjacent areas, including 
Cabeza Prieta NWR, Organ Pipe, and BMGR West.  


• Disrupted Training:  Closures of training areas due to wildfires create an adverse ripple 
effect from the scheduling office down to the training unit. Rescheduling cannot always be 
accomplished within a unit's required time frame. High fire danger could also result in 
modifications to training that reduce the effectiveness of training. An example might 
include canceling flare use or tracer rounds due to fine fuel loads in a particular TAC range. 
Smoke can cause low visibility causing unsafe flying conditions.    


• Costs:  The damage or destruction of military assets including buildings, radar facilities, 
targets, and vehicles, results in burdensome and un-necessary costs. Damage to adjacent 
lands and resources can also lead to significant economic and political costs.  


Explosive Ordnance Disposal (EOD) specialists clear the TAC and manned ranges of spent bombs 
each year during the range closures. EOD detonations occur in an area that is void of vegetation 
to reduce the potential of starting a fire. Occasionally the condition of a released bomb requires 
that EOD personnel detonate in place. During these unique events, current weather conditions are 
considered, which may require suspending EOD operations until favorable weather conditions and 
appropriate firebreaks are in place to prevent wildfires. EOD will work with the WFPC and 56 
RMO when detonations occur outside of impact areas.  


 1.3.2 General Discussion of DoD Mission Impacts to Wildland Fire Activities 


The Air Force mission introduces several ignition sources into the environment. These ignition 
sources are associated with air to ground munitions deliveries, as well as the potential for fires to 
start as a result of human use, roads, and power lines.  


Constraints exist that may affect wildfire operations. Military mission activities and associated 
safety footprints and hazard areas can limit access for wildfire suppression. Areas with potentially 
hazardous materials, unexploded ordnance (UXO), or other contamination like historic buried 
consolidation munition pits can affect the ability to fight wildfires due to safety considerations. 
UXO includes all munitions items--ground to ground and air to ground, to include small arms 
grenades, rockets, bombs, and flares--and their constituents. The BMGR East has been used for 
military training for 80 years, and these hazards may be present throughout the range. A 56 RMO 
and/or security escort may need to accompany wildland firefighters depending on fire location and 
military training activity during wildland fire operations. Limited access points may affect 
suppression methods, especially on wildfires that cross jurisdictional boundaries. Use of aerial 
firefighting resources may result in impacts to military aviation training due to airspace 
restrictions. Close coordination between wildland fire crews and mission planners is required to 
provide safety and minimize conflicts. 







BMGR East WFMP 2021  Page 13 of 82 


 1.4 Significant Values to Protect 


Values to protect can be found in Figure 1.2. 


 1.4.1 Personnel Safety 


The primary concern during any fire is human safety and protection. Firefighters on the line, in the 
air, and at the command post must all be properly trained, outfitted, and informed of all threats and 
safety risks. Additional personnel at risk from a wildfire include contractors working on the range, 
as well as recreationists present at public use areas of the range. Undocumented aliens (UDAs) are 
known to traverse through BMGR East and adjacent lands. A wildfire could pose a risk to UDAs 
that may be present on the range. 


 1.4.2 Structures and Infrastructure 


Structures and infrastructure at risk include State Route (SR) 85, power lines, Arizona Public 
Service substations, rest stop ramadas along SR 85, numbered range towers, observation points, 
Surface to Air Missile (Smokey SAM) launchers, threat emitters, wildlife watering systems and a 
Border Patrol check point. See Section 3.3 for specific values to protect by Fire Management Units 
(FMUs).  


Cultural Resources at risk include the remains of buildings, structures, and artifacts at ranches and 
hunting camps; railroad camps and stops; rock images including petroglyphs (pecked images), 
pictographs (painted images), and geoglyphs (images created by placing rocks in a design on the 
ground); plant gathering and hunting locations along with the ritual landscape are the most 
venerable cultural resources that must be protected during a fire. 
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Figure 1.2:  BMGR East Values to Protect 
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 1.4.3 Natural Resources 


Natural resources at risk include the Lower Colorado River Valley subdivision plant community, 
Arizona upland plant community, the endangered Sonoran Pronghorn (Antilocapra Americana 
Sonoresis), the Granite Mountain pronghorn forage plot, Lesser Long-nosed Bat (Leptonycteris 
curasoae) habitat, pronghorn feed stations, Sonoran Desert Tortoise (Gopherus agassizii), and 
natural surface waters including springs and tinajas.  


Two of the seven subdivisions of the Sonoran Desert overlap on the BMGR East. The Arizona 
Uplands subdivision is found in the bajada/mountains, which slopes from the mountain front to 
the valleys. It is characterized by the Paloverde Mixed Cacti plant community along with a number 
of plant associations. The Lower Colorado River Valley subdivision is confined to various valleys 
and is characterized by the creosotebush-bursage community along with an occasional paloverde 
or cactus. The Sentinel Lava Flow, sand dunes, and playas in the Sentinel Plain are characterized 
by a number of plant associations of the creosotebush-bursage community. 


Invasive species present on the range, combined with prolonged drought, increase the risk of 
wildfires on the BMGR East. The spread of non-native, invasive plants, particularly the annual 
Sahara mustard (Brassica tournefortii) and the perennial buffelgrass (Pennisetum ciliare), has 
altered the natural fire regime in some areas, raising the threat of wildfire. Additionally, Sonoran 
Desert vegetation is typically not dependent on fire, and large fires within these vegetation 
communities have the potential to significantly alter vegetation composition at the ecosystem or 
landscape level. Desert vegetation such as saguaro cactus (Carnegiea gigantea), paloverde 
(Parkinsonia spp.), ocotillo (Fouquieria splendens), and creosotebush (Larrea tridentata) are very 
susceptible to fire and may take decades, if ever, to re-establish. A more complete list of invasive 
species can be found in the INRMP. 


 1.4.4 Cultural Resources 


Wildland fire and associated suppression activities can damage or destroy important cultural 
resource, which includes some natural resources, across the BMGR East. During wildfire events, 
it may be necessary for the 56 RMO archaeologist to brief fire command staff on the location of 
cultural resources and provide recommendations regarding fire suppression activities.  


Cultural resources is a broad term that includes “historic properties” as defined in the National 
Historic Preservation Act (NHPA 1966, 16 U.S.C, section 470, et seq.); “cultural items” as defined 
in the Native American Graves Protection and Repatriation Act (NAGPRA, 25 U.S.C. sections 
3001-3013); “archaeological resources” as defined in the Archaeological Resources Protection Act 
(16 U.S.C. sections 470aa-470mm) and “sacred sites” as defined in Executive Order (EO) 13007, 
Indian Sacred Sites. Fire program activities, emergency fire suppression activities, planned 
prescribed fire, and hazardous fuels reduction, are “undertakings” as defined in 36 CFR 800.16(y), 
that may or may not affect cultural resources if they are present [36 CFR 800.3(a)(1)]. These 
undertakings have the potential to adversely affect cultural resources, therefore compliance efforts 
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may include identifying cultural resources, evaluating significance, and avoiding, minimizing, or 
mitigating adverse effects to cultural resources. Consultation with the Arizona State Historic 
Preservation Office (AZ SHPO), Native American tribes that ascribe religious and cultural 
affiliation to the BMGR East, and other interested parties is required under the NHPA. 


Cultural Resources identified on the BMGR East include prehistoric and historical-period artifact 
scatters with and without features, trails, roads, rockshelters, rock circles and cleared areas, rock 
images (petroglyphs, pictographs, and geoglyphs), thermal features, rock cairns, and the remains 
of ranches, and World War II and Korean War-era auxiliary airfields and targets. Natural resources 
include natural surface waters, landscapes, mountain tops, and some plants and animals. 


Currently over 200,000 acres of BMGR East have been surveyed for cultural resources and over 
1,500 significant properties have been identified in various topographic settings and vegetative 
communities. The majority of the surveys have been conducted in military training areas; however, 
the primary road in the San Cristobal Valley and roads on North TAC are completely surveyed, 
and roads on other TAC ranges and Manned Ranges and a portion of the road network in Area B 
are partially surveyed. Cultural resources at risk of adverse fire effects are listed above.  


The temperature of a fire and the duration of heat exposure have a direct effect on cultural 
resources. Both are dependent on several factors including type of fuel, fuel load, moisture content 
of fuels, soil type, soil moisture, topography, and weather. Prehistoric and historical period 
buildings, structures, artifacts, rock images, Traditional Cultural Properties, and cultural 
landscapes are vulnerable due to the use of slurry. A checklist of recommended cultural resource 
actions can be found in Appendix 1.  


 1.5 WFMP Roles and Responsibilities 


Wildland Fire Program Coordinator (WFPC) 


The Delegation of Authority for the WFPC can be found in Appendix 5. 


• Initiate, coordinate and ensure appropriate range engagement and timely completion of the 
WFMP.  


• Serve as the primary range Point of Contact for AFWFC fuels treatment implementation, 
data collection, and large wildfire reporting.  


• For the NR personnel – the WFPC will assist with requests for Incident Qualification Cards 
for range assets as specified in the WFMP. Initiate Position Task Books for range personnel 
needing National Wildfire Coordinating Group (NWCG) training and/or certification. 


FES Fire Chief  


• The Fire Chief is responsible for ensuring wildfire readiness and response for the range. 
• Ensures that the WFMP accurately reflects FES’s SOPs, roles and responsibilities.  
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Natural and Cultural Resources Manager (NRM and CRM) 


The NRM and CRM will be involved with development of the WFMP to ensure that all planned 
actions in the WFMP that could affect natural resources and cultural resources are in line with, and 
directly support the INRMP.  


The NRM will coordinate with the 56 RMO Natural Resources Planner to ensure that the actions 
planned for implementation in the WFMP have been assessed for potential environmental impacts 
in accordance with 32 CFR 989.  


The CRM is responsible for authoring and editing the Cultural Resource Checklist as well as assist 
in the annual review of the WFMP. 


Incident Commander (IC) 


All wildfires occurring on an Air Force range and staffed with Air Force employees will be 
supervised by a qualified Incident Commander (IC). If a qualified IC is not available, the 56 RMO 
will work with the BLM to order additional resources as well as a qualified IC. The IC is a single 
individual responsible to the range for all incident activities, including the development of incident 
management strategies and tactics, and the ordering, deployment, and release of resources. IC 
responsibilities include: 


• Provide a size-up to dispatch as soon as possible upon arrival on scene. A size-up checklist 
is in the Interagency Incident Response Pocket Guide (IRPG). 


• Complete and file an incident report with the range dispatch center. 
• Use guidance in this WFMP. If from a cooperating agency, secure a Delegation of 


Authority to implement the selected suppression response and manage an organization to 
implement effective strategies and tactics. Minimize suppression impacts where possible 
without reducing the effectiveness of the actions being undertaken. 


• Determine resource needs and order as needed through local dispatch. 
• Ensure all resources assigned and those incoming receive a briefing. Document these 


briefings. Refer to the Briefing Checklist in the IRPG. 
• Continually re-assess incident complexity using the checklist in the IRPG. When a more 


qualified IC is needed, inform dispatch and delegated unit administrator and place the order 
for a higher-level IC. 


• Depending on incident complexity, additional responsibilities for the IC may apply. Utilize 
AFMAN, Air Force Instruction (AFI), NWCG Fireline Handbook and Wildland Fire 
Branch for more detailed description of IC responsibilities. 


• All resources, including mutual aid resources, will report to the IC (in person or by radio) 
to receive an incident briefing prior to tactical assignment deployment. 


• All wildfires must be investigated to determine fire cause. Document findings on Incident 
Command System (ICS) form ICS-214, determine if negligence or criminal intent were 



https://www.nwcg.gov/publications/461

https://view.officeapps.live.com/op/view.aspx?src=https%3A%2F%2Ftraining.nwcg.gov%2Fpre-courses%2FS390%2F410-1_Fireline%2520Handbook%2520Appendix%2520B.doc
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factors. If the IC suspects a fire cause is suspicious, a qualified wildland fire investigator 
can be ordered. The point of origin will be protected for investigation purposes.  


Wildland Support Modules (WSM) 


The AFWFB will primarily use the WSM at Nellis AFB, to execute validated wildland fire 
requirements. The responsibilities and roles of the WSM will include: 


• Planning and implementing prescribed fire and mechanical hazardous fuels treatments. 
• Developing an annual program of work and budget. 
• Coordinate requests for training and Incident Qualification Cards (aka, Red Cards) for 


Air Force Natural Resources Staff as required to meet NWCG standards for assigned roles 
through Regional Fire Management Officer. 


• As soon as practical report any significant wildfire incident that occurs on or threatens 
property under Air Force jurisdiction to AFWFB via the Regional Fire Management 
Officer. 


• Delivering formal and informal training to help FES and other Air Force staff to assist in 
meeting required NWCG qualifications identified in this plan. 


• Serving as a subject matter expert for wildland fire suppression or post-fire restoration 
tasks as available and qualified. 


• Completing accomplishment reporting within established guidelines for all fuels 
treatments in coordination with AFCEC Database Manager. 


The WSM possesses the qualifications to supplement and support on-range wildfire suppression 
activity if requested and available. WSM Areas of Responsibility are depicted in Figure 1.3. More 
details on the WSM can be found in the AFWFB Playbook. 
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Figure 1.3: WSM Areas of Responsibility 


 


Installation Commander 


56 FW Commander or their designee is responsible for appointing the WFPC and for reviewing 
and approving the WFMP. A Delegation of Authority will specifically delegate duties from 56 FW 
Commander to the WFPC. See Appendix 5 for the Delegation of Authority. 


Air Force Wildland Fire Branch 


The AFWFB provides technical and operational support to installations for a wide range of 
wildland fire related products and services, including writing and updating WFMPs, prescribed 
burning, use of Decision Support Tools during wildfire emergencies, interagency liaisons, tracking 
of NWCG qualifications, and wildland fire training. The AFWFB is also responsible for issuing, 
maintaining and tracking the NWCG certifications and qualifications for Air Force personnel, to 
include contractors and volunteers where appropriate. 


2.0 Policy and Land Management Planning 


 2.1 USAF Wildland Fire Policy 


The governing policy for wildland fire management can be found in AFMAN 32-7003, and Federal 
Wildland Fire Management Policy.  
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 2.1.1 Federal Interagency Wildland Fire Policy 


This WFMP meets the AFMAN, AFI, and Federal Wildland Fire Management Policy by 
implementing and following these guiding principles: 


• Firefighter and public safety are the priority in every fire management activity. 
• Support the Air Force military mission by managing wildland fire fuels.  
• The role of wildland fire as an essential ecological process and natural change agent has 


been incorporated into the planning process. 
• INRMP and pertinent resource management plans set the objectives for the use and desired 


future condition of the various public lands. 
• WFMPs, programs, and activities support land and resource management plans and their 


implementation. 
• Sound risk management is a foundation for all wildland fire management activities. Risks 


and uncertainties relating to wildland fire management activities must be understood, 
analyzed, communicated, and managed as they relate to the cost of either doing or not 
doing an activity. 


• Wildland fire management programs and activities are economically viable, based upon 
values to be protected, costs, and land and resource management objectives. 


• WFMPs and activities are based upon the best available science. 
• WFMPs and activities incorporate public health and environmental quality considerations. 
• Federal, state, tribal, local, interagency, and international coordination and cooperation are 


essential. 
• Standardization of policies and procedures for wildland fire management among Air Force 


installations is an ongoing objective. 


This WFMP supports BMGR East’s compliance with the Sikes Act in management of natural 
resources as well as cultural resources on DoD lands as a component plan of the INRMP. 


 2.1.2 Air Force Wildland Fire Cost-Effectiveness Policy 


Maximizing cost-effectiveness of any fire operation is the responsibility of all involved, including 
those who authorize, direct, or implement operations. Cost-effectiveness is the most economical 
use of resources necessary to accomplish project/incident objectives. Accomplishing the 
objectives safely and efficiently will not be sacrificed for the sole purpose of “cost-saving.”  
Appropriate oversight will ensure that expenditures are commensurate with values to be protected. 
Other factors besides those in the biophysical environment may influence decisions, including 
those from the social, political, and economic realms. The Wildland Fire Branch will provide 
direction and support in this area. 
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 2.1.3 Cohesive Wildland Fire Management Strategy 


The Federal Land Assistance, Management, and Enhancement (FLAME) Act of 2009 directs that 
an interagency cohesive wildland fire strategy be developed. This WFMP meets the direction in 
The National Cohesive Wildland Fire Management Strategy, by emphasizing the following 
primary goals: 


• Restore and maintain landscapes: Landscapes across all jurisdictions are resilient to fire-
related disturbances in accordance with management objectives. 


• Fire adapted communities: Human populations and infrastructure can withstand a wildfire 
without loss of life and property. 


• Wildfire response: All jurisdictions participate in making and implementing safe, effective, 
efficient risk-based wildfire management decisions. 


The National Strategy sets broad, strategic, and national-level direction as a foundation for 
implementation of actions across the Nation. 


 2.1.4 Air Force and DoD Guidance 


The WFMP incorporates and adheres to DoD and Air Force policy by considering the use of 
wildland fire as a natural process and as a tool in the land management planning process and by 
providing for the following: 


• Wildfires, whether on or adjacent to lands administered by the Air Force, which threaten 
life, improvements, or are determined to be a threat to natural and cultural resources under 
the Air Force’s jurisdiction, will be considered emergencies and their suppression given 
priority over other Air Force programs. 


• Installations shall cooperate in the development of interagency preparedness plans to 
ensure timely recognition of approaching critical wildfire situations, to establish processes 
for analyzing situations and establishing priorities, and for implementing management 
responses to these situations. 


• Installations will enforce rules and regulations concerning the unauthorized ignition of 
wildfires, and aggressively pursue violations. 


This WFMP addresses a full range of potential wildfires and considers a full spectrum of tactical 
options (from monitoring to intensive management actions) for wildfires to meet FMU objectives. 
It affirms these key elements of AFI interim policy: 


• Firefighter and public safety are the first priority of the wildland fire management program 
and all associated activities. 


• Only trained and qualified personnel will be responsible for, and conduct, wildfire 
management duties and operations. 


• Fire management planning, preparedness, wildfire and prescribed fire operations, other 
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hazardous fuels operations, monitoring, and research will be conducted on an interagency 
basis with involvement by all partners to the extent practicable. 


• The AFWFB, in conjunction with the 56 RMO NRM, has coordinated, reviewed, and 
approved this WFMP with the installation to ensure consistency with approved land 
management plans, values to be protected, and natural and cultural resource management 
plans, and that it addresses public health issues related to smoke and air quality. 


• Fire, as an ecological process, has been integrated into the INRMP and related resource 
management plans and activities on a landscape scale, across agency boundaries, based 
upon the best available science. 


• Prescribed fire and other treatment types will be employed whenever they are the 
appropriate tool to reduce hazardous fuels and the associated risk of wildfire to human life, 
property, and cultural and natural resources and to manage our lands for habitats as 
mandated by statute, treaty, and other authorities. 


• Management response to wildfire will consider firefighter and public safety, cost-
effectiveness, values to protect, and natural and cultural resource objectives. 


• Staff members will work with mission planners, local cooperators, and the public to prevent 
unauthorized ignition of wildfires on Air Force lands. 


 2.1.5 Installation Specific Fire Management Policy 


Wildland fire management policy on BMGR East is governed by the WFMP.  Luke Air Force 
Base Instruction 13-212 Range Planning and Operations provides specific guidance on fire 
management as it relates to range operations.  Standard Operating Guide (SOG 32-42) establishes 
responsibilities and procedures for wildland fire fighting operations as outlined in NFPA 1051 and 
Agreement Number AZ-200-0517, Memorandum of Understanding between the BLM & 56 FW.   


 2.2 Land & Resource Management Planning 


 2.2.1 Relationship to INRMP 


The BMGR East INRMP (2018), is the primary document directing natural resource-related 
activities on the range. This document includes overarching natural resource management 
principal goals, as well as supporting goals, and objectives support these goals. The following 
principal goals, supporting goals, and objectives are relevant to fire and fuels management and are 
taken directly from the INRMP: 


FIRE MANAGEMENT GOAL I: Provide for firefighter and public safety while managing fire 
risk to maximize military training and protect natural, cultural, and physical resources, and to lay 
out the methods and protocols necessary to manage fires on BMGR East lands in order to comply 
with federal and state laws and meet land stewardship responsibilities.  


SUPPORTING OBJECTIVES: 
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 Objective 1: Provide for firefighter and public safety. All other objectives are secondary.  
Objective 2: Protect all natural and cultural resources, to the extent feasible, through a 


program of prevention, pre-suppression, and suppression. Support the goals 
and objectives of existing BMGR East land management plans.  


Objective 3:  Base all fire management activities on the best available science.  
Objective 4: Incorporate public health and environmental quality considerations into fire 


management planning and execution.  
Objective 5: Coordinate and cooperate where possible and beneficial with tribes and 


other federal, state, and local agencies. Consultation with federally 
recognized tribes and the AZ SHPO is required. 


Objective 6: Examine and identify resource requirements and availability at each 
organizational level, to provide needed suppression and support.  


Objective 7: Base fire management activities on the evaluation of economic factors that 
consider resource and social values.  


Objective 8: Continually evaluate and improve upon fire management policies and 
procedures with the goal of constantly improving the level of fire protection 
on BMGR East lands.  


 2.2.2 Other Relevant Plans 


In addition to this WFMP, the following plans are in place at BMGR, Luke AFB and/or the Gila 
Bend AFAF and are either stand-alone plans, or are component plans that comprise the 2018 
BMGR East INRMP: 


• Luke AFBI 91-212, Bird/Wildlife Aircraft Strike Hazard (BASH) Management Program 
• BMGR East Integrated Cultural Resources Management Plan (ICRMP) 
• Gila Bend AFAF Contractor Plan. SOG 32.42 
• Luke AFBI 13-212, Range Planning and Operations 


 2.2.3 Environmental Compliance 


Environmental compliance for planned wildland fire-related actions on Air Force lands, including 
fire break establishment for prescribed fire, fire break maintenance and rehabilitation, prescribed 
burning, and mechanical fuel reduction as assessed in accordance with the National Environmental 
Policy Act (NEPA) and the Air Force’s Environmental Impact Analysis Process, 32 CFR 989.  
Actions proposed in a WFMP may constitute a major federal action as defined in the NEPA 
Implementing Regulations, 40 CFR 1508.18. All proposed activities identified in this plan will be 
evaluated for potential environmental effects in accordance with 32 CFR Part 989.  


By reference, this section incorporates the text of the Interagency Standards for Fire and Aviation 
Operations related to Smoke Management and Air Quality and will follow recommendations of 
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the latest edition of the NWCG Smoke Management Guide for Prescribed and Wildland Fire. 
Minimizing potential smoke incursions into non-attainment areas will require aggressive 
suppression actions during periods of air quality alerts. 


Individual prescribed burn plans will specify conditions required for burning that will minimize 
impacts to air quality from prescribed fire, including compliance with the requirements of State 
and local air quality regulatory agencies. 


Emergency Endangered Species Act (ESA) consultation should be conducted during or 
immediately following a wildfire if the wildfire or suppression actions could potentially impact a 
federally listed species. With that said, the 56 RMO NRM has reviewed this WFMP for potential 
impacts to the Acuna cactus and Sonoran pronghorn and determined that ESA Section 7 
consultation is not required for the WFMP because there are no effects anticipated to either species.  


3.0 Wildland Fire Management 


The purpose of this chapter is to describe a comprehensive approach to identifying, planning and 
implementing a set of wildland fire management treatments and activities that address the Air 
Force and range goals, objectives, and projects outlined in the applicable laws, regulations, policy 
direction, INRMP, and other applicable plans. 


 3.1 Wildland Fire History 


 3.1.1 Prescribed Fire History 


Historically, prescribed fire has not been used as a land management tool on BMGR East lands. 
Native Sonoran Desert plants lack fire-adapted characteristics, and their discontinuous spacing 
indicates that recurring fires were not significant in the long-term ecological history of the Sonoran 
Desert (Alford 2011).  


 3.1.2 Mechanical/Chemical and/or Biological History 


Historically, the only fuels treatments to date on the BMGR East has included herbicide treatments 
for invasive weeds, including buffelgrass, Sahara mustard, desert gourd (Citrullus colocynthis), 
and stinknet (Oncosiphon piluliferum). Herbicide treatments for buffelgrass are ongoing and 
primarily along SR 85. Currently, stinknet and desert gourd are only known to occur in isolated 
areas but are being treated regularly in an attempt to prevent further spread. Minimal mechanical 
treatment for the removal of tamarisk within northern San Cristobal Valley has also been 
conducted, followed by stump treatment with herbicide.  


 3.2 Wildland Fire Management Partnerships 


56 RMO utilizes a cooperative agreement with the BLM Phoenix District Office to respond and 
assist with wildfire emergencies occurring on the range. The 56 RMO maintains a Memorandum 
of Understanding (MOU) with the BLM Phoenix District Office. Through interagency cooperation 
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and partnership for the management of the BMGR East, the parties agree there is a mutual interest 
in a cooperative response to wildfires that may affect lands within and outside BMGR East 
boundaries.  


56 RMO uses Gila Bend AFAF FES as a contractor for point protection on the BMGR East.  


Internal Partnerships 


BMGR East NR efforts are aided by the following partnerships: 


• Air Force Civil Engineering Center (AFCEC) – provides technical expertise to assist 
base level natural resource management. 


• Air Force Safety Center – assists and advises on safety matters to maintain compliance 
with federal and DoD regulations. 


• Air Force Wildland Fire Branch (AFWFB) – provides technical and operational support 
to ranges for a wide range of wildland fire-related products and services. 


• 56 FW and Gila Bend AFAF Fire and Emergency Services (FES) – provides incident 
command and wildland fire monitoring until the fire goes out or threatens an Air Force 
asset, in which case will relay to the 56 RMO Director to request a response from BLM. 


• 56 RMO Environmental Science Management Office– provide the input, data, and 
support needed to maintain a high-quality NR program. 


• 56 RMO Public Affairs (56 RMO/PA) – interfaces between 56 FW, the media, and 
civilian groups to disseminate environmental and educational information. 


• Gila Bend AFAF Security – provides BMGR East security services. 
• 56 FW Range Operations Coordination Center (ROCC) – provides intelligence and 


guidance on safety issues when fire operations are planned or ongoing at BMGR East. 
• Installation Support Section (ISS) Staff – ISS personnel who provide support to base 


level natural resource management through expert advice and management 
recommendations, as well as the evaluation and support of projects developed to directly 
support natural resource management. 


External Partnerships 


BMGR East has partnerships with external partners to provide guidance for NR and wildland fire 
activities on the range, including: 


• Fire Departments and Volunteer Fire Departments – provide mutual aid for wildfire 
response and suppression. 


• National Oceanographic and Atmospheric Administration – a federal agency 
responsible for providing weather forecasts during wildfires and prior to prescribed fires. 


• United States Army Corps of Engineers– a federal agency responsible for permitting and 
management of activities involving riparian areas. 
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• United States Department of Agriculture (USDA) Wildlife Services – a federal agency 
providing technical assistance regarding BASH and wildlife issues. 


• USDA Natural Resources Conservation Service – a federal agency providing technical 
assistance for natural resources and agricultural processes. 


• U.S. Fish and Wildlife Service (USFWS) – a federal agency providing oversight and 
guidance for natural resource activities that have a potential to affect terrestrial and select 
marine resources, especially those protected under the ESA.  


• Arizona State Historic Preservation Office (AZ SHPO) – a state agency providing 
oversight and guidance for any activities that have a potential to affect cultural resources. 


• Arizona Game and Fish Department – a state agency providing oversight and guidance 
for natural resource activities that have a potential to affect terrestrial resources. 


• Arizona Department of Environmental Quality – a state agency providing oversight and 
guidance for natural resource activities that have a potential to affect air quality. 


• Arizona Department of Public Safety – a state agency (highway patrol) providing law 
enforcement in and around Luke AFB and the BMGR East. 


• Phoenix Valley Dispatch Center – a dispatch center servicing 2,000 square miles 
surrounding Phoenix, AZ.  


• United States Customs and Border Patrol (Border Patrol) – a U.S. federal law 
enforcement agency providing enforcement that safeguards America’s borders. 


 3.3 Wildland Fire Fuel Management Units (FMUs) 


 3.3.1 Fuels Management Units 


FMUs are areas defined by similar overall strategic fire management objectives with consideration 
for specific (or dominant) constraints, requirements, and guidelines for implementation. Unique 
characteristics (such as fuels, topography, and natural resource concerns) are also considered and 
depicted graphically when appropriate. Table 3.1 summarizes these FMUs.  


BMGR East is delineated into four FMU’s that coincide with Management Units 4-7 of the 
INRMP. Within BMGR East, there are six (6) predominant Scott and Bergan fuel types: bare 
ground (NB9), low load of grass and/or shrub with litter (TU1), low shrubs (SH1), shrubs 1-3’ tall 
(GS2), shrubs <1’ (GS1) and moderately coarse continuous grass (GR2).  
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Table 3.1: List of BMGR East FMUs 


# FMU Name Primary Response to 
Wildfire 


Acres 
(Burnable) Fuel Models 


1 FMU 4 Confine 280,000 
(280,000) SH1, GS2, NB9 


2 FMU 5 Contain to protect 
military resources 


440,000 
(440,000) 


SH1, GS2, NB9, GR2 


3 FMU 6 Contain to protect 
military resources 


138,000 
(138,000) SH1, GS2, GR2 


4 FMU 7 Contain to protect 
military resources 


188,000 
(188,000) SH1, GS2, GR2 


Wildland FMU Planned Fuels Treatments 


As of the timing of this document, there are no fuels treatments planned for this area.  


Wildland FMU Values to Protect 


Values to protect for BMGR East are as listed below. Table 3.2 identifies the FMUs within which 
these values occur. 


Table 3.2: Values to Protect by FMU 


Value 
FMU 


4 5 6 7 
Human Safety X X X X 
Buildings and Structures X X X X 
Powerline Poles X X X X 
Natural Resources X X X X 
Cultural Resources X X X X 
Air Quality X X X X 
EOD Range/EOD Clearance/UXO Areas X X X X 
Adjacent Private, Federal, and Tribal 
Lands X X X X 


Wildland FMU Safety Considerations 


The safety of range and cooperator firefighters is of the utmost concern in all wildland fire 
operations. Figure 3.1 symbolizes BMGR East hazard areas, which contain large amounts of UXO.  
Fire fighting personnel are not permitted within the hazard areas given the increased risk for injury.    
Several national requirements, including the PMS 310-1, National Incident Management System 
(NIMS): Wildland Fire Qualification System Guide, October 2017 (PMS 310-1), are in place to 



https://www.nwcg.gov/publications/pms310-1
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aid the conduct of safe operations. Table 3.3 identifies safety considerations relevant to individual 
FMUs. 


Table 3.3: Safety Considerations by FMU 


 
 
 
 
 
 
 
 
 
 
 
 


Safety Concern 
FMU 


4 5 6 7 
Entrapment X X X X 
Heat Stress X X X X 
Smoke Exposure X X X X 
Fatigue X X X X 
WUI Firefighting X X X X 
Driving X X X X 
Traffic and Public Safety X X X X 
Powerlines X X X X 
UXO Area X X X X 
Difficulty of Movement X X X X 
Venomous Animals X X X X 
Predatory Animals X X X X 
Smoke Impacts X X X X 
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Figure 3.1: BMGR East Safety Considerations Map 
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Wildland Urban Interface (WUI) 


During a wildfire in the WUI on BMGR East firefighter and public safety will be the top priority, 
with protection of structures and other values at risk as a secondary goal. Defensible space should 
be created around structures and other values at risk as a mitigation measure to reduce the risk of 
a future wildfire impacting them. Firefighters in the WUI will base all decisions on anticipated fire 
behavior based upon fuels, topography, predicted weather, and other information. Fires in the WUI 
can be mitigated through implementation of education programs discussed in Section 4.1.4.  


Wildland FMU Fire Risk Mitigation Strategies 


Overall wildfire risk on BMGR East is moderate, and depending on the year, can be low to high. 
Fire risk mitigation strategies will primarily consist of efforts to prevent wildfire ignitions, 
implementing fire and non-fire fuels treatments, and creating defensible space in the WUI areas of 
the range to reduce the probabilities of a wildfire spreading to the structures in the nearby town of 
Ajo. Table 3.4 lists steps that can be taken to reduce the wildfire risk. 


Table 3.4: Recommended Wildfire Risk Mitigation Strategies 


Task Responsible 
Party 


Recommended 
Schedule 


Firebreak Maintenance: Roads on BMGR 
East are used as fire breaks. 


56 RMO 
contractor  


As needed. 


Restrict “Hot Missions”: Follow Fire Danger 
Forecast and Corresponding Flare Altitude 
Restrictions.    


56 RMO Daily when high fire 
danger exists. 


Outreach/Notification: Conduct public 
outreach and notification as described in 
Section 4.1.4. 


WFPC, 56 
RMO/PA, PIO 


As needed. 


Preposition/Patrol: Preposition wildland 
firefighting resources in areas most at risk from 
wildfire on high fire danger days. Conduct 
patrols for wildfire starts during the peak fire 
activity period of the day (1200-1800). 


WFPC As needed. 


Fire-resistant Construction: Choose fire-
resistant materials for new construction and 
renovations, and for outdoor fixtures, such as 
outdoor furniture. 


56 CES During new construction 
or renovations or as 
fixtures are replaced. 







 BMGR East WFMP 2021  Page 31 of 82 
 


Task Responsible 
Party 


Recommended 
Schedule 


Eliminate Ember Traps: Close or screen any 
holes, gaps, or other openings in buildings that 
may allow embers to enter. 


56 RMO 
contractor  


Conduct initial 
inspection within 1 year 
and maintain annually or 
as needed. 


Native Plantings: Only plant native vegetation 
with high moisture content. Consider using 
“xeriscaping” landscaping where adequate 
irrigation of vegetation is not available. 


56 RMO 
contractor with 
review by NR 


N/A. 


Manage WUI Fuels: Remove flammable 
vegetation and debris within 30 feet of WUI 
structures. This zone is known as the “Structure 
Ignition Zone.” 


56 RMO 
contractor  


Conduct initial removal 
within 1 year and 
maintain annually or as 
needed. 


Powerline Pole Maintenance:  Remove 
combustible vegetation under powerline poles 
10 feet in diameter around the base of each pole 
within the SR 85 ROW and within the range 
boundary.   


APS Power 
Line Rights-of 
Way (DSAP 
Team) and Gila 
Bend Range 
contractor with 
review by NR 


As needed 


 3.3.2 FMUs – Specific Descriptions 


BMGR East is delineated into four FMU’s that coincide with Management Units 4-7 of the 
INRMP. Figure 3.2 shows the FMUs on BMGR East. Below are descriptions of each FMU.  
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Figure 3.2: BMGR East FMU Map
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FMU 4: Air-to-Air Range, Stoval Air Field 


FMU 4 is approximately 280,000 acres. It is the most remote unit and underlies the BMGR East 
air-to-air range. Historically, this area was used for live fire of air-to-air weapons, resulting in a 
low density but broad distribution of UXO, mostly intact 20mm rounds, and target debris. Stoval 
Air Field is a World War II-era auxiliary airfield built to support pilot training. Today, military 
personnel use Stoval periodically (and intensively during those periods) as a part of the Marine 
Corps' Weapons and Tactics Instructor Course.   During these training activities units bring 
military assets on site and remove them once finished. This unit has a low probability of 
encountering UXO. No firefighter safety buffer exists, both air and ground firefighting resources 
can access the unit but should use caution while conducting suppression actions.  


This FMU encompasses the San Cristobal Valley and San Cristobal drainage system. The valley 
is bounded on the west by the Mohawk Mountains, and on the east by the Aguila Mountains, and 
continues south of the BMGR East boundary. The area is characterized by an extensive valley that 
includes sand dunes. Vegetation in the valley is characterized by the Lower Colorado River Valley 
subdivision of the Sonoran Desert. The valley contains several plant associations that include 
widely spaced creosotebush and white bursage. The coppice dunes include associations of pure 
stands of white bursage; stands of stunted mesquite; and limited creosotebush-Big Galleta grass. 
Salt Bush is scattered primarily in the northern portion of the valley and on the bajada. The bajada 
and rugged mountains are characteristic of the Palo Verde-Mixed Cacti-Mixed Scrub subdivision 
of the Sonoran Desert and is restricted to the mountains and bajada. Vegetation includes Palo 
Verde, ironwood, creosotebush, brittlebush, limberbush, white bursage, ocotillo, and cholla. The 
washes are part of the Valley Bottom Floodplain complex consisting of Palo Verde, ironwood, 
mesquite, crucifixion thorn, acacia, cholla, and various grasses. Natural resources at risk include: 
Lower Colorado River Valley subdivision plant community, Arizona upland plant community and 
a dune complex.  


The endangered Sonoran Pronghorn and the Granite Mountain pronghorn forage plot lie within 
FMU 4. Cultural resources at risk include prehistoric and historical-period artifact scatters, 
historical-period buildings and structure associated with ranching and mining; intaglios, and 
natural surface waters such as tinajas.  


Preferred suppression strategy is confining the fire, with “no action being taken” (fire line 
construction, bucket drops, etc.) to suppress the fire. The objective is to minimize overall fire 
suppression costs, allowing fire to burn unimpeded. Careful monitoring of fire behavior and fire 
weather conditions is essential within this area.  


FMU 5: North TAC and South TAC Ranges  


FMU 5 is approximately 440,000 acres and encompasses North TAC, South TAC, Small Arms 
Live Firing Range, EOD Disposal Range, Numbered Ranges 1, 2, 4.  Military assets include 
Unmanned Threat Emitters, Surface to Air Missile Simulators (Smokey SAM), Laser Evaluator 
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System-Mobile, Air Combat Maneuvering Instrumentation, Range Munitions Consolidation Point 
RMCP, Numbered Range Main / Flank Towers, Power Line Infrastructure and other 
communication assets. This fire management unit has the most extensive military use resulting in 
numerous UXOs, target systems, military assets and has a high probability of encountering UXO. 
In most cases, firefighting ground units will not be granted access to the main tactical, numbered 
range and AUX field areas. If important military assets are threatened, then firefighting ground 
units may perform suppression actions to extinguish the fire.  Firefighting aerial resources may be 
restricted from low level flying operations one nautical mile from all High Explosive (HE) targets. 
Air resources may transit across the HE targets at 1nm above ground level (AGL).  


FMU 5 includes Childs Valley and the northern reach of the Growler Valley and Growler Wash.  
FMU 5 is bound to the east by State Route 85, to the west by the Aguila Mtns and Granite Mtns, 
and to the south by the BMGR East boundary. The valleys are characterized by the Lower 
Colorado River Valley subdivision of the Sonoran Desert. Vegetation consists primarily of 
creosotebush and bursage along with the occasional saguaro, mesquite, and Palo Verde. The 
Sentinel Plain and Sentinel lava flow are present on Range 4. Vegetation is primarily creosotebush 
and bursage. Vegetation on dunes consists primarily of cresotebush along with Big Galleta Grass 
and some bursage. The bajadas and mountains in this unit are characterized by the AZ Upland 
subdivision. Vegetation includes creosotebush, bursage, Palo Verde, ironwood, mesquite, 
saguaros, cholla, brittlebush, and limberbush. The washes are part of the Valley Bottom Floodplain 
complex consisting of Paloverde, ironwood, mesquite, crucifixion thorn, acacia, cholla, and 
various grasses. A mesquite bosque was present along Growler Wash. 


Other natural resources at risk are wildlife water systems, Lesser Long-nosed Bat habitat, 
endangered Sonoran Pronghorn and pronghorn feed and water stations. Cultural resources at risk 
include prehistoric and historical-period artifact scatters, the remains of buildings and structures 
associated with ranching; natural surface waters such as tinajas and springs; petroglyphs, 
geoglyphs; and trails. 


Preferred suppression strategy is containment using suppression actions to protect military 
resources only when absolutely necessary. Contain is to restrict a wildfire to a defined area, using 
a combination of natural and constructed barriers that will stop the spread of the fire under the 
prevailing and forecasted weather conditions until out. This means, “some action will be taken” 
(line construction, bucket drops, etc.) to suppress the fire.  Contain all fires using aggressive initial 
attack unless otherwise directed by the IC. Manage fires in a cost-effective manner appropriate for 
the resources at risk. The objective is to reduce suppression costs on fires through minimum force 
commitments and indirect suppression tactics. Incorporate priority protection to all known 
threatened and endangered species and cultural sites. 


FMU 6: Public Use Areas – Area B, Ajo Air Force Station Area 


FMU 6 encompasses approximately 138,000 acres. Military operations in this FMU are currently 
limited to target lead-in-lines to Numbered Ranges 1 and 2, plus Combat Search and Rescue 
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training that would include on-the-ground troop movements of small parties. The Camouflage 
Range, used during the Korean War, was located in Area B. UXO has been identified in very low 
densities. There are no military assets located within this FMU and is categorized as having a low 
probability of encountering UXO.     


This unit includes Area B and the Ajo Air Force Station, BMGR East’s two largest public 
recreation areas. Public travel on the two target lead-in-lines is not permitted, but general public 
access is permitted on all other roads. SR 85 forms the western boundary of this unit, which lies 
between the Sauceda and Batamote Mountains on the east.  


The valley is characterized by the Lower Colorado River Valley subdivision of the Sonoran Desert. 
Vegetation consists primarily of creosotebush and bursage along with the occasional saguaro, 
mesquite, and Palo Verde. The bajadas and mountains in this unit are characterised by the AZ 
Upland subdivision. Vegetation includes creosotebush, bursage, Palo Verde, ironwood, mesquite, 
saugaros, cholla, brittlebush, and limberbush. The washes are part of the Valley Bottom Floodplain 
complex consisting of Palo verde, ironwood, mesquite, crucifixion thorn, acacia, cholla, and 
various grasses. Natural resources at risk include wildlife water systems, Acuna Cactus, Lesser 
Long-Nosed Bat habitat, the Sonoran Pronghorn and a Desert Tortoise population. Cultural 
resources at risk include prehistoric and historical-period artifact scatters, rockshelters; the remains 
of buildings and structures associated with ranching; natural surface waters such as tinajas; 
petroglyphs, pictographs, trails and cultural landscapes. Other values at risk include: SR 85, power 
lines, Arizona Public Service substations, rest stop ramadas along SR 85, and a Border Patrol check 
point.  


Preferred suppression strategy is containment using suppression actions to protect valuable 
resources only when absolutely necessary. Contain all fires using aggressive initial attack unless 
otherwise directed by the IC. Manage fires in a cost-effective manner appropriate for the resources 
at risk. The objective is to reduce suppression costs on fires through minimum force commitments 
and indirect suppression tactics. Incorporate priority protection to all known threatened and 
endangered species and cultural sites. 


FMU 7: East Tactical Range (East TAC) 


FMU 7 is approximately 188,000 acres and encompasses East TAC, Manned Range 3, Bender 
Spring Recreational Use Area (which is open for public recreation), and Gila Bend AFAF. Military 
air-to-ground training occurs on all but the far eastern areas of the unit. This area has ongoing 
munitions delivery training missions. Military assets include Unmanned Threat Emitters, Air 
Combat Maneuvering Instrumentation, Remotely Operated Vehicles on the moving target track, 
Numbered Range Main / Flank Tower, Range Munitions Consolidation Point, Laser Evaluator 
System-Mobile, Smokey SAM, Power Line Infrastructure and other communication assets. This 
fire management unit has an extensive military use resulting in numerous UXOs, target systems, 
military assets and has a high probability of encountering UXO. In most cases, firefighting ground 
units will not be granted access to the main tactical, numbered range and AUX field areas. If 
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important military assets are threatened then firefighting ground units may perform suppression 
actions to extinguish the fire. Firefighting aerial resources may be restricted from low level flying 
operations one nautical mile from all HE targets. Air resources may transit across the HE targets 
at 10,000 feet AGL.             


General public access is prohibited except for the Bender Spring public use area. The Sand Tank 
and Sauceda Mountains make up a large portion of this unit. The alluvial fan is characterized by 
the Lower Colorado River Valley subdivision of the Sonoran Desert. Vegetation consists primarily 
of creosotebush and bursage along with the occasional saguaro, mesquite, and Palo Verde. The 
bajadas and mountains in this unit are characterized by the AZ Upland subdivision. Vegetation 
includes creosotebush, bursage, Palo Verde, ironwood, mesquite, saguaros, cholla, brittlebush, and 
limberbush. The washes are part of the Valley Bottom Floodplain complex consisting of 
Paloverde, ironwood, mesquite, crucifixion thorn, acacia, cholla, and various grasses.  


The natural resources at risk include wildlife water systems in the eastern portion of the unit and 
Bender Spring, a natural spring within the Sand Tank Mountains, and potential Acuna Cactus 
habitat. FMU 7 contains Lesser Long-nosed Bat habitat and a Desert Tortoise population. Cultural 
resources at risk include prehistoric and historical-period artifact scatters, rockshelters; the remains 
of buildings and structures associated with ranching; natural surface waters such as tinajas; 
petroglyphs, pictographs, trails and cultural landscapes.  


Preferred suppression strategy is containment using suppression actions to protect military and 
other valuable resources only when absolutely necessary. Contain all fires using aggressive initial 
attack unless otherwise directed by the IC. Manage fires in a cost-effective manner appropriate for 
the resources at risk. The objective is to reduce suppression costs on fires through minimum force 
commitments and indirect suppression tactics. Incorporate priority protection to all known 
threatened and endangered species and cultural sites. 


 3.4 Management of Planned Fuels Treatments 


The BMGR East will potentially use a combination of mechanical and herbicide fuels treatments 
in the future to meet natural resource objectives established in the INRMP. Fuels treatments should 
primarily be conducted to non-native plant communities to reduce wildfire risk. After assessing 
interagency detailer’s capability, AFWFB may utilize qualified contracted personnel to assist with 
wildland fire fuels requirements. More detail on the WSMs can be found in AFWFB Playbook. 


 3.4.1 Processes to Identify and Prioritize Fuels Treatments 


The WFPC will meet with the assigned WSM Lead to identify and prioritize projects and fuels 
treatments needed to support INRMP and WFMP objectives. Projects to improve public safety 
will be prioritized above all others, with projects supporting the military mission following. 
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 3.4.2 Fuels Treatment Performance Information/Targets for fire and non-fire fuels 
treatments 


All fuels treatment activities must be done with the approval of the NRM to ensure the most 
efficient use of resources, non-duplication of tasks, project goal tracking, prevention of the spread 
of noxious plants, limited disturbance of sensitive areas, proper use of pesticides, and to prevent 
accidental ignitions. Future mechanical fuels treatments may include firebreak establishment and 
maintenance, vegetation management, and limbing or removal of trees or shrubs. 


Annual prescribed fire treatments are not typically used as a land management tool on BMGR East 
lands due to the lack of fire-adapted characteristics in native Sonoran Desert plant species and their 
discontinuous spacing.  If a prescribe fire operation were to be considered, it would focus on a 
specific objective to accomplish a natural resource management goal.  Non-fire fuels treatments 
are the preferred fuel treatment method on BMGR East lands.  It is recommended that within the 
next 2 years that the WSM module complete structure/site assessment for all structures and target 
sites that are within the WUI.  


 3.4.3 Power Line Vegetation Clearance Management 


The WFPC and the WSM Lead will work together to initiate vegetation clearance requirements by 
removing combustible vegetation under distribution power line poles 10 feet in diameter / vertical  
spacing around the base of each pole within the range boundary.  


In addition to the ground level vegetation clearance, a four foot clearance around the cross 
members and components at the tops of the poles and wires going from each pole to the next pole 
is the standard practice documented in Section 6.10.3 of the Performance Work Statement for the 
Operation and Maintenance of Gila Bend Air Force Auxiliary Field and the Barry M. Goldwater 
Range East. 


Federal regulations and utility standards require right of way (ROW) maintenance by Arizona 
Public Service (APS), including vegetation inspection and treatment to maintain lines in safe and 
reliable operating conditions (NERC Reliability Standard FAC-003-4).  Multiple distribution poles 
exist along the SR 85 ROW corridor that support the BMGR East military training operation.  The 
APS vegetation management program initiated a statewide Defensible Space Around Poles 
program.  The program objective is to remove contiguous combustible fuels and ladder fuels from 
around the poles to reduce the risk of fire ignition from spark-emitting electrical equipment and to 
protect wooden utility poles during a fire. The treatment creates a “cylinder” of combustible-free 
space measuring 10 feet in diameter around the base of each pole that has spark-emitting electrical 
equipment. Due to lower rainfall and slower growth rates in southern Arizona deserts, APS 
completes vegetation removal on a 3 year cycle.           


 3.4.4 Prescribed Fire Treatments 


Should the range determine prescribed fire is an appropriate treatment, prescribed fire 
implementation will follow the standards set forth in the Interagency Standards for Fire and 



https://www.nifc.gov/policies/pol_ref_redbook.html





 BMGR East WFMP 2021  Page 38 of 82 


Aviation Management, and the Interagency Prescribed Fire Planning and Implementation 
Procedures Reference Guide 2017 (PMS 484 - Prescribed Fire Guide), which are available on the 
NWCG Website. 


All Prescribed fire treatments will be performed by the Nellis AFB WSM. The WSM will hold the 
following qualifications.  


Table 3.5: WSM qualifications 


NWCG Mnemonic Wildfire Suppression Position Title Number Needed per Shift 
ICT4 Incident Commander Type 4 1 
ICT5 Incident Commander Type 5 1 
RXB2 Prescribed Burn Boss, Type 2 1 
ENGB Engine Boss, Single Resource 1 
ENOP Engine Operator 1 


FAL2/3 Basic / Intermediate Faller 1 
FFT1 Firefighter, Type 1 2 
FFT2 Firefighter, Type 2 3 


Notes:   Personnel may hold more than 1 qualification.  


 3.4.4.1   Prescribed Fire Planning  


All Prescribed Fire Planning will be coordinated through the Nellis AFB WSM Lead and reviewed 
by 56 RMO Environmental staff. The Prescribed Fire Plan (PFP) will be completed along with the 
complexity analysis by a qualified NWCG burn boss. Contact the WSM Lead or AFWFB for the 
PFP template. 


 3.4.4.2   Prescribed Fire Conversion to Wildfire and Required Reviews 


All prescribed fires converted to a wildfire will have an investigative review. Immediate 
notification of the Wildland Fire Branch is required. Guidelines are available in the Interagency 
Standards for Fire and Aviation Operations. As well as in the Prescribed Fire Plan, Element 18 for 
information on the process for conversion and initial contact requirements. 


 3.4.4.3   Fire and Fuel Break System and Maintenance Plan 


Firebreaks provide strategic locations for indirect attack of wildfires on BMGR East, which in turn 
greatly reduces the need for direct attack with heavy ground-disturbing equipment, which can 
result in significant resource damage. In general, direct attack will be used only when necessary. 
Roads serve as the main firebreaks at BMGR East. Proposed new firebreaks follow previous 
disturbance where possible to minimize resource damage. 


 3.5 Fuels Treatment Reporting Requirements 


 3.5.1 Prescribed Fire Treatment Reporting 



https://www.nifc.gov/policies/pol_ref_redbook.html

https://www.nwcg.gov/sites/default/files/publications/pms484.pdf

https://www.nwcg.gov/sites/default/files/publications/pms484.pdf
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In accordance with AFMAN 32-7003, ranges conducting prescribed fire will report their activities 
to the AFWFB. Tier 1 installations’ prescribed fire activities will be coordinated, conducted, and 
reported through the assigned WSM. WSMs will submit the treatment report to AFWFB within 
10 days of treatment completion. The treatment report will include: 


• Installation/range 
• Treatment date 
• Acres/miles treated 
• Start time 
• Control time 
• Fire Zone/burn unit 
• Anderson fuel Model 
• All equipment used on the treatment and the assigned organization 
• All personnel used on the treatment and their assigned organization 
• Geospatial data showing treatment boundaries 
• NWCG position all personnel held on the treatment 


For instructions on reporting, contact AFCEC.CZOF.FIRECENTER@US.AF.MIL. 


 3.5.2 Mechanical Treatment Reporting 


Mechanical treatments supported by the WSMs will be reported to AFWFB. WSMs will submit 
the mechanical treatment report to AFWFB within 10 days of treatment completion. The 
mechanical treatment report will include: 


• Installation/range 
• Treatment date 
• Acres/miles treated 
• Treatment type 
• Treatment objective 
• Start time 
• End time 
• Location of treatment 
• All equipment used on the treatment and the assigned organization 
• All personnel used on the treatment and their assigned organization 


For instructions on reporting, contact AFCEC.CZOF.FIRECENTER@US.AF.MIL. 


 3.6 Fuels Funding Processes 
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The WFPC along with the WSM Lead will work with AFWFB to determine fuels requirements 
and secure funding to meet those requirements.  


Wildland fire management activities that are conducted for the purpose of compliance with 
environmental laws and regulations will be supported by conservation funds. Wildfire suppression, 
prescribed fire, and other wildland fire management activities to support training, range use, 
munitions testing and evaluation, or other mission activity will be supported by the responsible 
activity through direct funding or reimbursement. 


Funding for wildfire prevention and fuels management for hazard reduction is a range operations 
and maintenance responsibility. 


 3.7 Debris Burning 


Planned fuels treatments could result in a substantial amount of debris. It is critical for this debris 
to either be removed using prescribed fire or other methods. By not removing the debris, 
suppression efforts will be hindered due to the amount of fuel available for consumption by a 
wildfire. Debris burning is approved if burning is done in accordance with the Air Force PFP 
template (available from AFWFB) at a minimum. At minimum, all applicable state regulations for 
debris burning will be followed. 


 3.8 Requesting Additional Resources 


If additional resources are needed to fulfill INRMP and WFMP goals and objectives, the WSM 
Lead will contact their FMO with a detailer’s request. Resources will be taken from other WSMs 
if available. If no WSM support is available, then the AFWFB may use reach back assistance from 
local agencies to supplement the AFWFB staff following any Mutual Aid Agreement (MAA) or 
MOU in place. If local agencies do not have enough resources, then partnered interagency such as 
USFWS and BLM may be utilized. 


4.0 Wildland Fire Operational Guidance and Wildfire Risk Mitigation 


 4.1 Wildfire Prevention 


 4.1.1 Wildfire History 


Wildfires are a common occurrence on BMGR East. Wildfires have occurred at BMGR East in 
every month of the year. According to data recorded since 2006, fires are most frequent during 
May, June, and July and are least frequent during October, November, and December. Occurrence 
varies with fuel moisture conditions, target location, and type of missions being conducted.  


Most fires remain in Size Class A (1/10 to 1 acre). Wildfires in 2005 burned approximately 132,776 
acres on BMGR East, due to above normal winter moisture that led to above average fine fuel 
loading. This fuel loading was attributed to multiple fires that were combined into six complexes. 
Three complexes were monitored and three required suppression actions consisting of aerial 
firefighting applications of water and slurry and hot spotting along roads by engine crews.  
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Fire records from 2006-2019 indicate that approximately 77% of all wildfires were military 
mission-related starts and 43% were at the East TAC. The principal ignition sources are military 
munitions that either detonate or burn, such as training weapons with a spotting charge for visual 
identification of the point of impact. Other sources include self-protection and illumination flares, 
which fall to the ground before completely burning out. Natural ignition sources from lightning 
are not uncommon, but due to the typical fuel types and fuel loading of the Sonoran Desert, these 
fires are rarely detected. All remaining fires are attributed to vehicle fires, undocumented alien 
campfires, or unknown causes.  


Wildfires locations from 2006 to 2021 can be found in Table 4.1. The summer of 2005 was a very 
unique year with heavy fuel loading which resulted in multiple complex fires. A map of the 2005 
fires can be found in Figure 4.1. Figure 4.2 represents an average wildland fire year.  The number 
of fires ranges from 20-30 and all generally remain less than 1/10 of an acre and are associated 
with a target.         


Table 4.1: Fire Locations (2006-2021) 


  
North 
TAC  


South 
TAC 


East 
TAC 


Range 
1 


Range 
2 


Range 
3 


Range 
4 


Air to 
Air  Other  Total  


2006 3 5 5 5 1 0 1 2 1 23 
2007 3 0 9 1 1 2 1 0 2 19 
2008 2 0 6 0 0 0 0 0 1 9 
2009 1 1 9 1 2 1 0 0 0 15 
2010 0 5 14 2 0 7 2 0 1 31 
2011 3 2 3 1 0 2 2 0 0 13 
2012 0 1 15 1 1 5 1 0 1 25 
2013 1 2 8 3 1 7 1 0 1 24 
2014 6 7 6 2 1 5 3 0 0 30 
2015 3 2 3 5 2 3 2 0 1 21 
2016 1 1 4 4 2 3 0 0 1 16 
2017 3 3 0 0 0 3 0 0 0 9 
2018 0 0 5 0 1 2 1 0 1 10 
2019 3 1 11 2 5 10 4 0 1 37 
2020 4 8 9 0 3 10 0 0 2 36 
2021 3  6   2 1   12 
Total  36 38 113 27 20 62 19 2 13 330 
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Figure 4.1: BMGR East Summer 2005 Fire Map  
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Figure 4.2: BMGR East Average Year Fire Map  
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 4.1.2 Wildfire Occurrence 


Wildfires can burn any time of the year at the BMGR East, but wildfires are most frequent in May, 
June, and July (see Table 4.2). The first peak occurs during spring with March as the most active 
month. A drop in the Energy Release Component, due to increases in soil/duff moisture and large 
dead fuel moisture, causes a decrease in wildfire occurrence during summer. As summer turns to 
fall, Energy Release Component values increase and a second peak in wildfire occurrence is 
present with November as the most active month. 


Table 4.2: Monthly Wildfire Ignitions on BMGR East (2006-2021) 


Month Military 
Training 


UDA 
Camp Fire 


Vehicle Lightning Unknown Total 


January 15 2 0 0 1 18 
February 12 0 0 0 1 13 
March 15 1 1 0 1 18 
April 29 4 2 0 1 36 
May 69 11 0 0 3 83 
June 50 11 0 1 2 64 
July 22 3 0 0 1 26 


August 9 3 0 1 1 14 
September 17 2 0 0 0 19 


October 9 1 0 0 0 10 
November 12 2 1 0 0 15 
December 10 4 0 0 1 15 


Total 269 44 4 2 12 331 


The majority of wildfires that are military caused are a result of air to ground operations and fires 
are typically contained within the target area. An additional source of wildland fires is the result 
of campfires from UDAs being a distant second. Lightning only accounts for approximately 1% 
of wildfire starts. Occurrence varies with fuel moisture conditions, target location, and type of 
missions being conducted. Most fires are less than an acre in size; however, above average winter 
moisture occurs can lead to above average fine fuel loading. This higher fuel loading is attributed 
to multiple large wildfires at the BMGR East. 


 4.1.3 Prevention Activities 


The primary objective of prevention activities is to prevent human-caused fires and encourage 
range personnel to implement mitigation measures around at-risk Air Force assets. 


This objective is primarily achieved by: 
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• Making personnel aware of precautions to prevent an unwanted ignition. 
• Informing visitors of fire danger through personal contact and posted signs. 
• Implementing trail and/or area closures during periods of extreme fire danger. 
• Coordinating with internal and external partners during periods of extreme fire danger. 
• Operators must comply with employment restrictions (Fire Danger Forecast and 


Corresponding Flare Restrictions) outlined on SharePoint site.  


Prevention Program Goals are to: 


• Reduce the likelihood and frequency of human-caused wildfires. 
• Reduce emergency suppression costs. 
• Reduce fire size and intensity by developing programs such as fuels 


reduction/modification. 
• Establish a cost-effective prevention program. 
• Integrate and coordinate prevention program with Federal and State agencies, Native 


American Tribes, wildlife protection organizations, and Border Patrol. 
• Promote the creation of incentives for building and maintaining fire-safe structures and 


fire-safe communities to reduce the unwanted consequences of fire. 
• Minimize damage from wildfires. 
• Incorporate prevention programs into the wildland fire management outreach program. 


Prevention priorities of the range are to: 


• Prevent catastrophic fires and human-caused wildfires (highest priority). 
• Minimize losses from wildfire while considering resource management objectives. 
• Collaborate through an interagency approach among all federal, state, county, municipal 


agencies/entities, and Native American Tribes. 
• Investigate human-caused wildfires. 


Specific prevention activities include: 


• Cross-training with local agencies, Native American Tribes, and other Federal and State 
Agencies. 


• Meeting with mutual aid partners at the beginning of high fire danger periods. 
• Posting current fire behavior and danger levels to local message boards. 
• Educating youth of the dangers pertaining to playing with lighters or other fire-causing 


items. 
• Informing military commanders of current fire danger. 
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• Monitoring of the Fire Danger Rating by the 56 RMO Scheduling Office via the US 
Forest Service Wildland Fire Assessment System (WFAS) website 
http://wfas.net/index.php/fire-danger-rating-fire-potential--danger-32  


• Closing of ranges and public access areas that are at a high risk for wildfire. 
• Restricting outdoor activities such as open fires and fireworks use when fire danger is 


elevated. 
• Restricting weapons employment on some target areas to prevent likelihood of military-


caused fires. 
• Restricting flare employment to defined minimum altitudes based on published fire 


danger. 
• Maintaining equipment, such as vehicles, Personal Protective Equipment, tools, All-


Terrain Vehicles and/or Utility Task Vehicles, radio communications, etc. to be effective 
and successful in suppression efforts. 


• Information of prevention points relating to range activities can be found in Luke AFB 
Instruction I13-212, Range Planning and Operations, which lists electronic attack, chaff, 
and flares employment guidance.   


 4.1.4 Public Information, Education, and Outreach 


During a wildfire, it is the responsibility of the IC to make initial and periodic status updates to the 
56 RMO Director and/or the 56 RMO WFPC as needed. This will be done through a Public 
Information Officer (PIO), if one is assigned to the incident. The information will include current 
and predicted fire behavior, rates of spread, fire impact or threat to range activities or infrastructure, 
detours, or other pertinent public safety information. 


When planning for prescribed fires, an approved notification list will be developed prior to 
ignition, and residences near the prescribed fire area will be notified in advance by phone or other 
media sources (i.e. newspapers, television, radio stations, message boards, etc.). The WFPC will 
notify 56 FW Public Affairs whenever there is a wildfire or prescribed fire in progress. 


Currently there are no known wildland fire specific outreach programs on BMGR East. 
Presentation of wildland fire-related topics, including information on planned prescribed fires, 
would be a low-cost prevention activity. This can be accomplished during other outreach efforts, 
such as Earth Day and Arbor Day events. To access the range, the public is required to complete 
training on ISPORTSMAN. It is recommended posting information regarding real-time wildland 
fire related topics on ISPORTSMAN. 


All outreach activities should be coordinated with the CRM. The CRM works with NRM, and 
initiates consultation with the AZ SHPO and impacted Native American tribes. When needed, the 
CRM works with cultural resource specialists from other federal and state agencies.  


Community involvement from range personnel will include dissemination of information to the 



http://wfas.net/index.php/fire-danger-rating-fire-potential--danger-32
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public on well-established national interagency wildland fire prevention and mitigation programs 
such as Firewise, Fire Adapted Communities, and Ready, Set, Go!  Additionally, all BLM wildfire 
restrictions are posted on the range eDASH page. The directive for community assistance as part 
of a comprehensive wildland fire management program has been set forth by AFWFB, in support 
of the National Cohesive Strategy. 


 4.2 Management of Wildfires (Unplanned Ignitions) 


Any incident or wildfire reported on range will be reported to the Gila Bend AFAF Emergency 
Communication Center (ECC) which is the Gila Bend AFAF dispatch. The WFPC or their 
designee will be notified as soon as practical. Gila Bend AFAF FES will respond to monitor the 
location, size, and direction of fire spread. Should the fire pose a threat to Air Force assets or other 
significant values to protect (e.g. threat of moving off military land), the on-site IC will notify the 
56 RMO Director and advise a request for assistance from the BLM. At this point, the WFPC 
would become the range liaison to the incoming IC to ensure that the range mission is thoroughly 
considered in all efforts and actions to contain the fire. 


Nellis AFB currently hosts a WSM. The WSM provides a high-quality resource to assist with 
wildland fire management for the BMGR East. The WSM can provide wildland fire management 
support activities such as fuels treatment planning, conducting training for NR and FES personnel 
on the BMGR East. Contact information for the WSM Lead can be found in Appendix 2. The 
WSM is available for wildfire suppression only at the request of the 56 RMO Director, and if 
available. 


While the WFMP allows for a full range of fire management strategies, most wildfires will be 
monitored, but not suppressed unless they are threatening military structures or life. In such cases, 
suppression response will be swift and appropriately sized based upon the IC’s size-up and 
resource needs to contain such new ignitions within 1 operational period. The primary objective 
of initial attack and extended attack operations will be firefighter and public safety over all other 
considerations. Protection of cultural and biological resources will be prioritized, but protection of 
those resources will be secondary to the primary objective. Strategies and tactics used will be at 
the discretion of the IC to achieve the suppression objectives with the following considerations as 
guidance:  


• Consult the CRM and NRM or their representative Resource Advisor prior to the usage of 
heavy equipment in firefighting operations. Inform the CRM of cultural sites discovered 
during wildland fire operations. 


• Use Minimum Impact Suppression Techniques (MIST) in all areas of BMGR East. 
• Retardant will only be used when the IC deems it as necessary and cultural resources are 


not present. The only exception to this rule will be for the protection of life or safety (public 
and firefighter). 


• Repair ground disturbed by suppression activities to pre-incident condition. 



https://www.nfpa.org/Public-Education/Fire-causes-and-risks/Wildfire/Firewise-USA

https://fireadapted.org/

file://52nuex-fs-002/56FW/56RMO/ESM/WORKING/5%20ESMN%20Natural%20Resources/3%20FIRE%20MANAGEMENT/Wildland%20Fire%20Management%20Plan/Final/ESM%20Internal%20Review%20-%20Due%20Date%206%20August/ein.az.gov/ready-set-go

https://www.forestsandrangelands.gov/strategy/index.shtml
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• Natural recovery is the preferred choice for recovery following wildfires. However, when 
natural recovery is not likely, Emergency Stabilization treatments may be needed to 
prevent further degradation of cultural and natural resources in the burned area. Any 
seeding or planting will use seeds and plant materials from native sources. 


If a wildfire exceeds the capacity of the range personnel to contain, then assistance will be 
requested from the BLM and surrounding Fire Departments. If an incident transitions into 
extended attack despite this local mutual aid resources’ assistance, AFWFB and the Southwest 
Area Coordination Center (SWCC) will be notified immediately. 


 4.2.1 Preparedness 


Preparedness is defined as activities that lead to a safe, efficient, and cost-effective fire 
management program in support of land and resource management objectives through appropriate 
planning and coordination prior to wildfire ignitions. This includes actions which are completed 
on a routine basis prior to each fire season as well as actions conducted in response to increasing 
fire danger. Preparedness activities will need to be scaled to available funding each year and will 
prioritize the goals and objectives of the INRMP. Some examples of preparedness are: 


• Pre-season wildfire planning with state and local coordinators. 
• WUI assessments on range and with adjacent landowners. 
• Tactical and initial response planning. 
• BAR plan in place (where applicable) 


There is currently no formal stand-alone wildfire preparedness plan suggested for 56 RMO WFPC. 
The following is a list of preparedness efforts suggested: 


• Obtain NWCG training and complete necessary Position Task Books for all FES and/or 
NR personnel assigned to wildfires or participating on prescribed fires, commensurate with 
the position being held on the incident/project. 


• Maintain NWCG compliant equipment, typed appropriately and stocked to Normal Unit 
Stocking (also referred to as National Unit Stocking or Normal Unit Strength; see 
Appendix M of the NFES 2724, Interagency Standards for Fire and Aviation Operations, 
January 2020 [Red Book]) levels, for on-installation initial attack suppression assignments 
as well as off-range extended attack details. 


• Conduct daily equipment checks during fire season to ensure readiness. 
• Conduct an annual wildfire readiness review utilizing interagency standards. 
• Conduct WUI assessments on-range and with adjacent landowners. 
• Conduct annual interagency cooperator meetings with all wildland fire stakeholders to 


increase collaboration and thereby safety and efficiency of efforts. 
• Conduct annual initial/extended attack wildfire drills with local interagency cooperators, 



https://www.nifc.gov/policies/pol_ref_redbook.html

https://www.nifc.gov/policies/pol_ref_redbook.html
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to be coordinated by the WFPC and hosted by FES. 


Fire weather conditions are monitored through the SWCC. 


Water Resources 


The BMGR East has limited water sources available on the range. Most are wildlife waters. Natural 
water sources are scarce in the Sonoran Desert.  


Due to its deleterious effects on drinking water, Aqueous Film Forming Foam (AFFF) for 
firefighting containing Perfluorooctanesulfonic Acid (PFOS) and Perfluorooctanoic Acid (PFOA) 
organic compounds is being phased out for use by AFCEC. Due to the significant remediation 
actions required in areas of PFOA/PFOS contamination, use of firefighting foam will be avoided 
in areas where direct impact or runoff into drinking water sources will occur unless such use is 
determined necessary by the IC to protect public safety. Should any AFFF be released, a site 
inspection is required by AFCEC to sample groundwater, surface water, soil, and sediment for 
contamination. More information on PFOS/PFOA contamination from AFFF can be found in the 
Air Force Response to PFOS/PFOA Fact Sheet, November 2017. 


 4.2.2 Training and Qualifications 


Standards for fire job position certification, required training and experience, physical fitness 
testing, and medical examinations will follow the guidelines of the NFES 2724, Interagency 
Standards for Fire and Aviation Operations, January 2020 (Red Book), the PMS 310-1, Federal 
Wildland Fire Qualifications Supplement, January 2019 (PMS 310-1 Supplement), and additional 
guidance from AFWFB. Training and certification requirements apply to all military, civilian, 
contractor, and emergency services personnel involved in wildland fire management activities on 
the range. Air Force personnel who participate in wildland fire activities will also be certified, as 
a minimum requirement, in Cardio-Pulmonary Resuscitation and Standard First Aid by the 
American Red Cross or comparable certification authority.  


The following are responsibilities as they relate to training and qualifications:  


WFPC 


Providing AFWFB with documentation of all wildland fire training, completed Position Task 
Books, and Work Capacity Tests. 


Coordinating with the AFWFB Training Manager for all matters regarding training and 
qualifications. 


Commanders, Directors, Supervisors, and Leaders 


• Ensuring individuals assigned to ICS positions are qualified. 
• Ensuring individuals are available for scheduled training. 
• Notifying the WFPC when qualification of personnel expires. 



https://www.nifc.gov/policies/pol_ref_redbook.html

https://www.nifc.gov/policies/pol_ref_redbook.html

https://www.nwcg.gov/publications/pms310-1

https://www.nwcg.gov/publications/pms310-1
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IC 


• Managing a training and qualification program on the incident, should one be used. 
• Considering the qualifications of outside FDs or cooperating responders for duties at the 


incident. 
• Ensuring qualified/certified personnel are assigned fire duties. 
• Ensuring that when personnel are assigned in a trainee position, they are directly supervised 


by someone who is fully qualified. 


Individual Firefighters 


• Showing proof of qualifications and completing training. 
• Informing their supervisor when qualification requirements have expired. 


Individuals will not be assigned to duties for which they are not adequately trained or certified 
unless they are assigned as a trainee under the direct supervision of a qualified person. The PMS 
310-1 and PMS 310-1 Supplement will be used for standard training requirements for wildfire and 
prescribed fire positions. 


 4.2.3 Readiness 


Seasonal preparedness will include annual readiness reviews prior to the historic fire season for 
personnel, equipment, updated range maps, medical plans, and have a preseason meeting with the 
BLM. A more formal process can be implemented using standard forms found on the National 
Interagency Fire Center. Interagency Preparedness Review Checklists webpage. Additionally, an 
inventory of firefighting supplies will be conducted on an annual basis. The WFPC will prepare 
communication and medical plans and they will be reviewed annually. There is a current 
communications plan for BMGR East which is a Trunk Land Mobile Radio System. The two 
repeaters for the current system are at Gila Bend AFAF and on Childs Mountain. This system is 
not compatible with other responding federal resources and will not meet the communication needs 
of firefighting resources, but the location of current BMGR East repeaters could be locations for 
portable repeaters brought by incoming Incident Management Teams. 


Dispatching for BLM resources is done through the Arizona Dispatch Center. They can be reached 
24 hours a day at 1-800-309-7081. Their website is: https://dffm.az.gov/fire/dispatch/  


A proposed readiness activities table can be found in Appendix 5. 


A step-up plan must be developed by the WFPC utilizing an analysis of historic fire weather. This 
analysis must identify National Fire Danger Rating System (NFDRS) indices that will be used to 
determine daily fire danger. The step-up plan must identify staffing levels needed for each 
adjective level. A proposed step-up plan can be found in Appendix 6. The SWCC Predictive 
Services Outlooks webpage provides maps showing Southwestern Area fire danger, fuel dryness, 
weather observations, NFDRS indices, and forecasts.  



https://dffm.az.gov/fire/dispatch/

https://www.nwcg.gov/committees/fire-danger-subcommittee/nfdrs
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Additionally, BLM Lower Sonoran Desert Field Office fire restriction postings will be taken into 
consideration. Once fire restrictions are enacted by BLM, appropriate signage will be posted at all 
public access gates to alert the public of current conditions. 


 4.2.4  Wildland Fire Aviation Management 


Due to the critical nature of the military mission and the importance of aerial firefighting resources, 
in the event of a wildfire there is an inherent need to de-conflict military and wildland firefighting 
operations.  To ensure flight safety of both firefighting resources and military aircraft, the IC will 
coordinate with their respective firefighting Dispatch Center to de-conflict entry into military 
airspace.  At no time will firefighting aircraft enter restricted airspace without military approval. 
Firefighting assets must coordinate with Luke’s Range Operations, call sign “Snakeye”/122.775 
prior to entry into restricted airspace.  Additionally, if an initial attack wildfire incident is adjacent 
to the range boundary, then Yuma, Maricopa, or Pima Fire/Rescue Service will contact their 
respective Dispatch Center who will advise Airspace Management.  In the event of an extended 
attack wildfire on the range, a Temporary Flight Restriction shall be filed with the Federal Aviation 
Administration (FAA) through the Dispatch Center. Any fire-related aviation operations will 
follow applicable guidelines of the AFMAN, AFI and federal interagency operations and 
guidelines. 


 4.2.5 Wildfire Detection 


Early detection of wildfires increases the effectiveness of initial attack response. Any agency, unit 
leader, or individual noticing a fire is responsible for reporting it to the ECC as soon as it is 
detected. Although fire occurrence is low, the number of visitors and terrain allow for relatively 
easy visual detection of fires by the public or Air Force personnel. 


 4.2.5.1 Initial Report of Wildfire and Initial Attack Dispatching 


Gila Bend contract personnel respond to wildfires on the BMGR East where assessable by road. 
Utilizing the Air Force Incident Management System, the FES Fire Chief or a designated Senior 
Fire Officer will become the Initial Attack IC of any wildfire on range property. The IC will 
initially size up the incident to determine the safest and most efficient response to provide the 
maximum protection for the safety of personnel, facilities, and natural resources. The IC will report 
size up information to the ECC. Depending on the IC’s assessment, the ECC will contact the 56 
RMO DO, WFPC or 56 RMO Director, who may contact the WSM Captain if necessary. On-range 
wildfire response procedures are summarized in Figure 4.3. 
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Figure 4.3: Fire Response Flow Chart 
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 4.2.6 Wildfire Investigation 


Enforcement of policies outlined in the INRMP follows guidance specified in the Sikes Act and 
AFM 32-7003. Enforcement activities are determined by the NRM, who provides oversight of 
natural resource law enforcement operations on the range and ensures that all such enforcement 
operations are conducted in accordance with established federal and state wildlife laws and DoD 
and Air Force regulations. 


Any fire that damages property, be it range lands or private property, will be investigated for cause, 
origin, and responsibility. Investigations may range from a documented determination of cause by 
an IC to a criminal investigation by a qualified arson investigator, such as a State Fire Investigator, 
Air Force Office of Special Investigations, or Wildland Fire Investigator ordered through local 
resource ordering procedures. 


Currently if a wildfire occurs with a known cause, no formal investigation is needed, and the IC 
will document the determined cause of the wildfire. Exceptions where an investigation is required 
with a known cause include, but not limited to property damage, injury, loss of life, or a specific 
crime has occurred. If a formal investigation into the origin is required, the WFPC will ensure an 
investigation is completed and bring in external resources if warranted. 


 


 4.2.7 Wildland Fire Mutual Aid and/or Cross Boundary Operations 


If a wildland fire exceeds Gila Bend contractor capabilities, the 56 RMO Director would request 
fire suppression assistance from BLM Phoenix District Office. Requests for mutual aid by the 
BMGR East, IC or outside agency requests for range resources will be routed through the ECC. 
The FES Fire Chief, 56 Civil Engineer Squadron (56 CES) Commander, the 56 Mission Support 
Group (56 MSG) Commander, and the 56 FW Commander will all be immediately notified of the 
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mutual aid requested or provided. 


The ECC is the central dispatch entity for fire protection assets. The center will be the information 
source for wildfire status, deployment of resources, and initial contact point for responding mutual 
aid resources. The center is tasked with all fire ground communications that are directed to mutual 
aid agencies and is the link between the IC and Yuma, Maricopa, and Pima County Fire/Rescue 
Services. Once inbound mutual aid resources have arrived at a predetermined staging area, 
appropriate ground communication links between mutual aid agencies and command will be 
established. 


Unified command will be established when the range is responding to a vegetation fire that has 
crossed or is likely to cross a range boundary. 


An MOU between the range and the Arizona BLM, Phoenix District Office, provides for mutual 
response and support to each other for incident response on the BMGR East, when requested.  


 4.2.8 Wildfire Incident Management 


Wildfires occurring on Air Force managed lands will have a response consistent with firefighter 
safety, known and potential hazards, and resource values at risk. Consistent with Department of 
Homeland Security Presidential Directive/HSPD-5, Management of Domestic Incidents, 22 
February 2003, Air Force wildfire response will incorporate NIMS standards into the 
organizational structure to facilitate cooperation and integration with other federal and state 
wildland fire organizations across jurisdictional boundaries. 


Range resources will conduct initial attack of wildfires and will be dispatched through the ECC. 
The primary objectives will be firefighter and public safety. The NFES 2724, Interagency 
Standards for Fire and Aviation Operations, (Red Book) may be used as a reference. ICs will 
follow the direction in Section 1.5 for managing the initial attack response. A Wildland Fire Risk 
and Complexity Assessment (WFRCA) can be completed to determine the proper level of IC or 
Incident Management Team (IMT) needed, as well as referencing the IRPG PMS 641 in the field. 
In addition to the preceding link, this form can be found in the PMS 210. If the fire moves into 
extended attack, another WFRCA can be completed. Typically, an extended attack fire would be 
indicative of a Type 3 incident. The vast majority of fires on BMGR East are of Type 4 or Type 5 
complexity. If the fire poses a threat to structures or could affect multiple resources, an Emergency 
Operations Center will be stood up to assist in the management of the incident. 


If a Type 1 or Type 2 IMT is recommended by the WFRCA, the 56 RMO will coordinate with the 
BLM FMO to discuss the order with the AFWFB. The order would then be placed through the 
range operations coordination center (also called Snakeye), and they would send the order to the 
SWCC. The SWCC has a Type 1 or Type 2 PIOs and the release of information should be 
coordinated with the Air Force PIO. Any order for an IMT, whether it be Type 1 or Type 2, would 
need to come from 56 RMO and the BLM FMO in consultation with AFWFB, and would 
ultimately be routed to SWCC for fulfillment.  



https://www.dhs.gov/publication/homeland-security-presidential-directive-5

https://www.dhs.gov/publication/homeland-security-presidential-directive-5

https://www.dhs.gov/publication/homeland-security-presidential-directive-5

https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=2&cad=rja&uact=8&ved=0ahUKEwijj4Si4bbVAhVXz2MKHZCzBZEQFggsMAE&url=https%3A%2F%2Fwww.nifc.gov%2FPUBLICATIONS%2Fredbook%2F2017%2FRedBookAll.pdf&usg=AFQjCNHokjsOMdxcuHC2tzp2zMLN2elKGA

https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=2&cad=rja&uact=8&ved=0ahUKEwijj4Si4bbVAhVXz2MKHZCzBZEQFggsMAE&url=https%3A%2F%2Fwww.nifc.gov%2FPUBLICATIONS%2Fredbook%2F2017%2FRedBookAll.pdf&usg=AFQjCNHokjsOMdxcuHC2tzp2zMLN2elKGA

https://www.nwcg.gov/sites/default/files/publications/pms210_rca.pdf

https://www.nwcg.gov/sites/default/files/publications/pms210_rca.pdf

https://www.nwcg.gov/publications/461

https://www.nwcg.gov/sites/default/files/publications/pms210.pdf
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 4.2.8.1 Dispatching beyond Initial Attack 


The IC will notify the ECC and the WFPC whenever it appears a fire will escape initial response 
efforts, leave range lands, or when fire complexity will exceed the capabilities of command or 
operational forces. Additional resources needed beyond mutual aid resources will be ordered by 
the 56 RMO Director.  


The ECC or WFPC will notify AFWFB, which will aid with extended attack support such as: 


• Mobilizing the WSM, if needed and available. 
• Assisting the WFPC complete a Delegation of Authority, if needed. 


 4.2.8.2 Delegation of Authority to IC 


The WFPC will ensure that a Delegation of Authority is provided to all qualified ICs, of any type, 
that command or may command a wildfire of any size. This includes an annual Delegation of 
Authority provided to all initial attack ICs (Type 5 and Type 4) on the range. A sample Agency 
Administrator’s Delegation of Authority to the Incident Commander can be utilized to create a 
BMGR EAST - specific Delegation of Authority for future use.  


 4.2.8.3 Resource Allocation and Prioritization 


In the event of multiple ignitions on the range, the IC will prioritize the suppression response. The 
protection of life, property, and resources must be considered in that order when determining 
priorities. Fires in the initial attack phase would also generally be given higher priority than those 
in the extended attack phase. 


The Annual Operating Plan developed in conjunction with local cooperators during the annual 
meeting must outline the priority process and determine a decision-making matrix. If significant 
fire activity is occurring on lands managed by the cooperators group, a local Multi-Agency 
Coordinating Group may be initiated. 


 4.2.8.4 Wildfire Reporting Requirements 


Initial response reporting for all wildfires is accomplished through Automated Civil Engineering 
System – Fire Department (ACES-FD) by the responding FES. In the event a wildfire exceeds the 
capability of the local FES and a WSM is called to assist, the WSM Lead will retrieve the ACES-
FD fire report, complete an AFWFB Fire Report form, collect spatial data from the fire’s perimeter 
and submit it to AFWFB for inclusion in the Wildland Fire Database. 


The AFWFB integrates ACES-FD records not captured by a WSM into the AFWFB database, and 
uses remote sensed satellite imagery and other GIS data to map and analyze wildland fire 
perimeters that can be detected. 


FES utilizes the Fire Emergency Response Network System and National Fire Incident Reporting 
System for documenting wildfire starts on the range. Additionally, FES completes the following 



https://gacc.nifc.gov/swcc/management_admin/Agency_Administrator/AA_Guidelines/pdf_files/ch8.pdf#:%7E:text=execution%20of%20a%20written%20delegation%20of%20authority%20from,agency%27s%20strategic%20direction%20for%20management%20of%20the%20incident.

https://gacc.nifc.gov/swcc/management_admin/Agency_Administrator/AA_Guidelines/pdf_files/ch8.pdf#:%7E:text=execution%20of%20a%20written%20delegation%20of%20authority%20from,agency%27s%20strategic%20direction%20for%20management%20of%20the%20incident.
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ICS forms as part of an Incident Action Plan: 


• ICS 201 – Incident Briefing (initial size-up only). 
• ICS 202 – Incident Objectives. 
• ICS 203 – Organization Assignment List. 
• ICS 204 WF – Division/Group Assignment List. 
• ICS 205 – Incident Radio Communications Plan. 
• ICS 205A – Communications List. 
• ICS 206 WF – Medical Plan. 
• ICS 207 – Incident Organization Chart. 
• ICS 208 – Safety Message/Plan. 


For significant wildfires affecting Air Force assets or missions, AFWFB, in partnership with the 
range, provides updates to the AFCEC Environmental Management Directorate Operations 
Branch (AFCEC/CZO) for dissemination to Air Force and DoD leadership. As soon as practical, 
the range WFPC will report any significant wildfire incident that occurs on or threatens property 
under Air Force jurisdiction to AFWFB via the 56 RMO. 


A significant wildfire incident is defined as: 


• Any wildfire greater than 100 acres. 
• Any wildfire, regardless of size, that has met any of the following criteria: 


o Significant threat to range infrastructure/resources. 
o Major or extended impact on Air Force missions. 
o Loss of life. 
o Negative impact to public health and safety. 
o Threat to T&E species. 
o Threat to cultural resources. 


Significant wildfires defined by threat to T&E species will also be reported to the AFWFB. 


At a minimum, reports will include the following: 


• Date 
• Fire name 
• Fire location (latitude and longitude) 
• Fire size (acres) 
• Number of personnel/resources involved 
• Fire injuries 
• Infrastructure damage 
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• Geospatial data on fire boundary (if available) 


For uncontrolled wildfires lasting more than 24 hours, the range WFPC will provide AFWFB, via 
the RFMO, a daily report on the potential for fire growth, current and expected weather, resource 
values at risk, multi-jurisdictional agency involvement, and information on additional resources 
needed. For any wildfires greater than 300 acres in grass fuel types, information will need to be 
reported to the ROCC. 


An AFWFB level review will be conducted if any of the following occur: 


• Fire crosses the range boundary onto another jurisdiction. 
• Fire resulted in adverse media attention. 
• Fire involved serious injury or death, significant property damage, or has the potential to 


do so. 
• Fire results in controversy involving another agency. 


All entrapments and fire shelter deployments will be reported and investigated as soon as possible 
after the entrapment or deployment incident. 


For instructions on reporting, contact AFCEC.CZOF.FIRECENTER@US.AF.MIL. 


 4.2.8.5 Wildfire Suppression Repair 


Repairing the impacts of suppression activities is the responsibility of the Incident Commander. 
Such work should be completed by incident resources prior to final demobilization whenever 
practical. However, it may be more cost-effective and practical to delay repairs to improve the 
probability of success. It is the responsibility of the Wildland Fire Program Coordinator /Line 
Officer to ensure that suppression activity damage repair is completed. 


Repair of suppression damage will occur prior to crew release from the fire, including: 


• Removing all trash from incident facilities, work areas, and firelines. 
• Replacing soil dug from firelines to refill them to level, adding water bars as needed. 
• Felling and bucking up hazardous trees and snags. 
• Flush cutting all stumps as close to ground level as practicable. 
• Rolling back and compacting sod overturned by plowing (with a grader or by hand) to 


preserve native grass root stock. 
• Identifying and inventorying potential invasive plant species in suppression areas. 
• Identifying and inventorying cultural resources in suppression areas. 


Burned Area Rehabilitation (BAR) will need to be completed if a significant wildfire event 
occurs on the range, and if conditions exist where natural recovery is not likely to occur. If a BAR 
is required, consult the Air Force Wildland Fire Branch for instructions. 



https://usaf.dps.mil/teams/afwfb/SitePages/Home.aspx
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5.0 Monitoring and Evaluation 


 5.1 WFMP Review and Updates 


WFMPs will be reviewed annually and updated as outlined in the national WFMP review process. 
The range’s WFPC and NRM are responsible for determining WFMP updates needed annually. 
Revisions of WFMPs will be required during the completion of a new (or significantly revised) 
INRMP and thus will follow the revision schedule of the INRMP from that point forward. Any 
changes needed to the WFMP will be reported to the AFWFB. 


This WFMP will undergo an annual review process to determine the validity of the content and 
whether any changes/updates are needed. This process is led by the WFPC. Signatures of the 
WFPC, NRM, are required on the Annual Review History (page 3). 


 5.2 Treatment Effectiveness Monitoring 


 5.2.1 Fire and Non-Fire Effects Monitoring 


BMGR East started a repeat photography project in 2006 with 6 photo points to monitor the 
vegetation response from a large fire that burned in 2005.  BMGR East also has many control 
photo points outside burn area that were visited annually.  The project visit frequency has since 
changed from annually to every 5 years.  The last 5th year visit was completed in 2020 with a 
subset of photo points completed spring of 2021.  


Should additional monitoring efforts be necessary, the AFWFB has developed a Fuels Monitoring 
Protocol that can be used for fire or non-fire effects monitoring. The protocol defines several 
methods of monitoring to choose from once objectives and limitations are established. The NRM 
and the WSM will work together to define what protocols will work for the ranges needs. 
Regardless of the methods used, every fuels monitoring program must be designed to measure 
whether fuels reduction objectives and natural resource objectives have been met. 
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List of Acronyms 


56 FW 56th Fighter Wing 


56 CES 56th Civil Engineering Squadron 


56 MSG 56th Mission Support Group  


56 OSS/OSOR 56th Operations Support Squadron Current Operations Flight/Flight Records 
Management Office 


56 RMO 56th Range Management Office  


ACES-FD Automated Civil Engineering System – Fire Department 


AFAF Air Force Auxiliary Field 


AFCEC Air Force Civil Engineering Center 


AFCEC/CZOF AFCEC Environmental Management Directorate Operations Branch Wildland 
Fire 


AFWFB Air Force Wildland Fire Branch 


AFFF Aqueous Film Forming Foam 


AFI Air Force Instruction 


AFMAN Air Force Manual 


APE Area of Potential Effect 


APS Arizona Public Service 


AZ SHPO Arizona State Historic Preservation Office 


BASH Bird/Wildlife Aircraft Strike Hazard 


BMGR East Barry M. Goldwater Range East 


CRM Cultural Resources Manager 


DoD Department of Defense 


EOD Explosive Ordnance Disposal 


ECC Emergency Communication Center 


ESA Endangered Species Act 


FES Fire and Emergency Services 


FFT1 Firefighter Type 1 


FFT2 Firefighter Type 2 


FMU Fire Management Unit 
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IC Incident Commander 


ICRMP Integrated Cultural Resources Management Plan 


ICS Incident Command System 


ICT4 Incident Commander Type 4 


ICT5 Incident Commander Type 5 


IMT Incident Management Team 


INRMP Integrated Natural Resources Management Plan 


IQCS Incident Qualifications and Certification System 


IRPG Incident Response Pocket Guide 


ISS Installation Support Section 


MAA Mutual Aid Agreement 


MIST Minimum Impact Suppression Techniques 


MOU Memorandum of Understanding 


NAGPRA Native American Graves Protection and Repatriation Act 


NEPA National Environmental Policy Act 


NFDRS National Fire Danger Rating System 


NHPA National Historic Preservation Act 


NIMS National Incident Management System 


NRM Natural Resources Manager 


NWCG National Wildfire Coordinating Group 


NWR National Wildlife Refuge 


PFOA Perfluoroocanoic Acid 


PFOS Perfluorooctanesulfonic Acid 


PFP Prescribed Fire Plan 


PIO Public Information Officer 


RFMO Regional Fire Management Officer 


ROCC Range Operations Control Center 


ROW Right of Way 


RXB2 Prescribed Fire Burn Boss Type 2 


RXB3 Prescribed Fire Burn Boss Type 3  







 BMGR East WFMP 2021  Page 61 of 82 


SOP Standard Operating Procedure 


T&E Threatened and Endangered 


TDY Temporary Duty 


UDA Undocumented Alien 


USDA United States Department of Agriculture 


USFWS United States Fish and Wildlife Service 


UTV Utility Task Vehicle 


UXO Unexploded Ordnance 


WFAS Wildland Fire Assessment System 


WFMP Wildland Fire Management Plan 


WFPC Wildland Fire Program Coordinator 


WFRCA Wildland Fire Risk and Complexity Assessment 


WSM Wildland Support Module 


WUI Wildland Urban Interface 
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Appendix 1 Cultural Resources Checklist 


The following is a cultural resources checklist adapted from National Park Service guidelines for 
review of cultural resource concerns prior to implementation of wildland fire projects. During a 
wildfire, procedures outlined in PMS 313, Resource Advisor’s Guide for Wildland Fire, August 
2017, will be followed. 


Strategic Wildland Fire Management Planning 


Range cultural resource staff: 


• Ensure that cultural resources are evaluated and discussed in the INRMP. 
• Regularly review the ICRMP and ensure that the plan is complete and up to date. 
• Regularly coordinate with the wildland fire management program to ensure that cultural 


resources are considered at all stages of fire planning and good communication is 
maintained between cultural resource and wildland fire management programs. 


• Participate in the development and review of range WFMPs. 
• Plan for cultural resource inventory within the Area of Potential Effect (APE) of fuels 


reduction projects as soon as practicable. 
• Ensure that planning activities comply with federal cultural resource laws, executive 


orders, and policies: 
o Coordinate with range Cultural Resources to ensure that NHPA Section 106 


compliance is completed in concordance with NEPA compliance activities. 
o Develop range-specific NHPA Section 106 programmatic agreement, if 


appropriate. 
• Ensure that appropriate tribal leadership is contacted for consultation if applicable, as per 


NAGPRA (25 U.S.C. §3001 et seq.), Department of Interior policy, and EO 13175, 
Consultation and Coordination with Indian Tribal Governments. 


Annual Wildland Fire Management Planning 


Range cultural resource staff: 


• Annually identify, document and update records on cultural resources with potential to be 
adversely affected by fire (Archeological Sites Management Information System [ASMIS], 
Cultural Landscaped Inventory [CLI], etc.): 


o Ensure that updated information is reflected in relevant documents (WFMPs, PFPs, 
etc.). 


• Participate in annual review of WFMP and update cultural resource information as 
indicated: 


o Evaluate past performance of mitigation measures and identify areas of needed 



https://www.nwcg.gov/sites/default/files/publications/pms313.pdf

https://www.nwcg.gov/sites/default/files/publications/pms313.pdf
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improvement for stewardship of cultural resources. 
o Obtain information about upcoming fuels reduction activities that may affect 


cultural resources. 
• Develop or update the range’s Resource Advisor manual. 
• Ensure that notification lists are current and reside in appropriate offices (with the FES Fire 


Chief, WSM Lead, ECC, CRM, etc.). 
• Ensure that planning activities comply with federal cultural resource laws, executive 


orders, and policies: 
o Coordinate with range CRM to ensure that NHPA 36 CFR 800 compliance is 


completed in accordance with NEPA compliance activities. 
o Develop range-specific NHPA 36 CFR 800 programmatic agreement, if 


appropriate. 
o Ensure that appropriate tribal leadership is contacted for consultation, as per NHPA, 


DoD Instruction, AFMAN 32-7003, EO 13175. 


Fuels Treatment Planning 


• Review fuels treatment plans when project is proposed and when the plan is implemented. 
• Ensure cultural resource mitigations are appropriately included in each treatment plan. 
• Coordinate cultural resource documentation and assessment activities to support specific 


fuels projects: 
o Ensure that cultural resource inventory is complete before fuels reduction activities. 
o Determine eligibility of cultural resources for inclusion on National Register of 


Historic Places. 
o Determine potential for adverse effects on significant cultural resources within APE 


from fuels reduction activities. 
o Provide assessment analyses and mitigation to wildland fire management program. 


• Ensure that planning activities comply with federal cultural resource laws, executive 
orders, and policies: 


o Coordinate with BMGR East CRM for compliance with the NHPA 36  CFR 800. 


Project/Event Planning 


Planning for Unplanned Ignitions 


• Ensure that issues and concerns about cultural resources are incorporated into planning 
documents, and that mitigation protocols are included. Locations of critical resources that 
might be threatened by post-fire events such as flooding, slides, erosion, or debris flows, 
and the types of treatments to be carried out or excluded are listed. 
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• Ensure that private and sensitive information regarding location of cultural resources is 
protected but accessible to wildland fire managers. 


• During periods of potential or existing high fire activity, ensure the Fire Archaeologist and 
BMGR East CRM are prepared and ready to participate in active fire planning and 
management activities. 


• Ensure that cultural resources will be considered in any post-fire rehabilitation or 
restoration, including: protection goals and measurable objectives for the Burned Area 
Emergency Response program. 


• Contact information for cultural resource specialists who can prepare post-fire treatment 
plans, as well as individuals who can implement the treatments proposed. 


• Ensure that planning activities comply with federal cultural resource laws, executive 
orders, and policies: 


o Coordinate with BMGR East CRM to ensure compliance with the NHPA 36 CFR 
800. 


o Ensure that appropriate tribal leadership is contacted for consultation, as per NHPA 
36 CFR 800, DoD Instructions, AFMAN 32-7003, and EO 13175. 


Fuels Treatment Planning 


• Review fuels treatment plans when project is proposed and when the plan is implemented. 
• Ensure cultural resource mitigations are appropriately included in each treatment plan. 
• Coordinate cultural resource documentation and assessment activities to support specific 


fuels projects: 
o Ensure that cultural resource inventory is complete before fuels reduction activities. 
o Determine eligibility of cultural resources for inclusion on National Register of 


Historic Places. 
o Determine potential for adverse effects on significant cultural resources within APE 


from fuels reduction activities. 
o Provide assessment analyses and mitigation to wildland fire management program. 


• Ensure that planning activities comply with federal cultural resource laws, executive 
orders, and policies: 


o Coordinate with BMGR East CRM to ensure compliance with the NHPA 36 CFR 
800. 


o Determine whether planned activity qualifies for alternative NHPA Section 106 
process. 


o Ensure that appropriate tribal leadership is contacted for consultation, if applicable, 
as per NAGPRA, Department of Interior policy, and EO 13175. 


• Ensure that monitors will be present during the fuels treatment activity. 







 BMGR East WFMP 2021  Page 65 of 82 


• Ensure that monitors will inspect area after fuels treatment to ensure planned actions 
resulted in the desired protection. 


• Ensure that planning activities comply with federal cultural resource laws, EO 13175, and 
policies. 
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Appendix 2 Fire Risks to Cultural Resources1 


Resource Type Elements Elements or Values at  Risk Risk Conditions or 
Activities 


Fire Management 
Objectives 


Treatments or Prescriptions 


Artifact scatters with 
and without features:  
• Pit structures 
• Traditional 


Cultural Places 
• Sacred Sites 


 


Fire-affected rock features 
• Roasting pits 
• Hearths 


• Feature integrity 
• Radiocarbon date contamination 
• Faunal samples/ Faunal remains 
• Pollen samples 
• Paleobotanical samples 
• Shell remains 


• Ground disturbance 
• Loss of concealment 
• Increased erosion 
• Carbon loading from fire 


• Avoid disturbance 
• Reduce fuels 
• Suppression 


• Pre-treatment 
• Fire break construction 
• Water where possible to suppress 
• Hose lays around sites 
• Photo documentation 


Ceramics 


• Surface spalling 
• Alteration of painted decoration 
• Blackening & sooting 
• Loss of appliqué designs (break off) 
• Misidentification due to change in appearance 
• Destroys thermoluminescence (TL) dating 


• Ground disturbance 
• Loss of concealment 
• Increased erosion 


• Avoid disturbance 
• Reduce fuels 
• Suppression 


• Pre-treatment 
• Fire break construction 
• Water where possible to suppress 
• Photo documentation 


Lithics:  
Flaked stone artifacts  


• Physical integrity 
• Changes in morphology 
• Radiocarbon date contamination 
• Spatial arrangement 
• Shape distortion 
• Hydration capacity and hydration dating 
• Destruction of hydration rinds  
• Crazing 
• Spalling 
• Cracks, fractures, shatters 
• Changes in color & internal luster 
• Exfoliation 


• Ground disturbance 
• Loss of concealment 
• Increased erosion 


• Avoid disturbance 
• Suppression 


• Pre-treatment 
• Water where possible to suppress 
• Photo documentation 


                                                 
1 Low-intensity fire may have less impact on cultural resources than suppression activities  
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Resource Type Elements Elements or Values at  Risk Risk Conditions or 
Activities 


Fire Management 
Objectives 


Treatments or Prescriptions 


Lithics:  
Ground stone and bedrock 
mortars 


• Cracks, fractures 
• Exfoliating 
• Thermal shock 
• Artifacts & feature integrity 


• Ground disturbance 
• Loss of concealment 
• Increased erosion 


• Avoid disturbance 
• Suppression 


• Pre-treatment 
• Fire break construction 
• Water where possible to suppress 
• Photo documentation 


Bone & shell  
 


• Darkening 
• Bone becomes calcined 
• Delaminate 


Ground disturbance • Avoid disturbance 
• Suppression 


• Pre-treatment 
• Fire break construction 
• Water where possible to suppress 
• Photo documentation 


Organic Material 
Basketry 
Digging sticks 
Clothing 
Textiles 
Wood 
Leather 
Hide 
Cordage 


Highly perishable materials Complete or near complete 
destruction Suppression • Water preferred for suppression 


• Photo documentation 


Rock shelters 


• Loss of concealment 
• Soot smudging & discoloration from smoke 
• Physical integrity  
 


• Loss of concealment 
• Rock flaking from heat 
• Soot smudging & 


discoloration from smoke 
• Ground disturbance 


• Avoid disturbance 
• Reduce fuels 
• Suppression 


• Pre-treatment 
• Fire break construction  


Sleeping circles • Feature integrity 
• Ground disturbance  


• Loss of concealment 
• Ground disturbance 
• Increased erosion 


• Avoid disturbance 
• Reduce fuels 
• Suppression 


• Pre-treatment 
• Fire break construction 
• Hand-lines 
• Hose lays around known sites 
• Photo documentation 


Rock art 
• Petroglyphs 
• Pictographs 


• Thermal effects from heart 
• Depositional damage from exposure to smoke, 


soot, ash 
• Smudging 


• Loss of concealment 
• UV exposure 
• Rock flaking from heat 


• Avoid disturbance 
• Divert fire from sites 
• Reduce fuels 


• Pre-treatment 
• Fire break construction 
• Fire resistant tarps 
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Resource Type Elements Elements or Values at  Risk Risk Conditions or 
Activities 


Fire Management 
Objectives 


Treatments or Prescriptions 


• Geoglyphs • Tars 
• Feature integrity 
• Discoloration of pigments 
• Exfoliation 
• Spalling 
• Security 
• Tribal cultural identity 


• Soot smudging 
• Discoloration from smoke 
• Erosion 


• Suppression • Protective barriers 
• Hand-lines 
• Hose lays around known sites 
• Photo documentation 
Do not dump or spray fire 
retardant, slurry, foam, or water 
on rock art during a fire.  


Shrines Rock clusters 
• Thermal effects from heat 
• Physical integrity 
• Arrangement of features 


• Ground disturbance 
• Erosion 
• Rock flaking & spalling 


from heat 
• Discoloration from smoke 


• Avoid disturbance 
• Suppression 


• Pre-treatment 
• Fire break construction 


Ranches 
Line camps 
Military features 
Ethnographic camps 


• Buildings & structures 
• Irrigation systems 
• Earthen, metal water 


tanks & concrete dams 
• Windmills 
• Corrals, loading chutes 


& fences 
• Military targets 
• Aux airfields & 


associated features 


• Physical integrity 
• Arrangement of features 
• Thermal effects from heat on artifacts 
• Blackening & sooting 


• Ground disturbance 
• Loss of features 
• Complete loss 
• Increased erosion 


• Minimize 
disturbance 


• Divert fire from sites 
• Suppression 


• Pre-treatment 
• Fire break construction 
• Fire resistant tarps 
• Protective barriers 
• Hand-lines 
• Hose lays around known sites 
• Photo documentation 


Historical-period 
middens 
Trash 


• Cans 
• Glass 
• Ceramics 
• Leather 
• Plastic 
• Bone 
• Shell buttons 


• Melting 
• Distortion 
• Cracking/Flaking 
• Crazing 
• Discoloration 
• Pitting 
• Soot/Smoke staining/ Charring 
• Removal of applique 


• Ground disturbance 
• Physical integrity 
• Complete loss 


• Minimize 
disturbance 


• Divert fire from sites 
• Suppression 


• Pre-treatment 
• Fire break construction 
• Use water to suppress  
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Resource Type Elements Elements or Values at  Risk Risk Conditions or 
Activities 


Fire Management 
Objectives 


Treatments or Prescriptions 


• Blistering of painted surfaces 
• Oxidation/ Calcination 
• Completely consumed 
• Ignition 
• Spalling 


Roads/Trails Various Integrity 
• Ground disturbance 
• Increased erosion 
• Loss of integrity 


Minimize disturbance  


Cultural Landscapes 


Tangible: 
• Archaeological sites 
• Sacred Sites 
• Traditional Cultural 


Places 
• Plants 
• Animals 
• Natural Waters 
• Mountains 
• Physical features 
Intangible: 
• Conceptual, oral, and 


behavioral traditions, 
associations  


• Disturbance or complete loss of tangible 
cultural resources 


• Feature integrity and arrangement 


• Ground disturbance 
• Loss of landscape 


features 
• Erosion 


Minimize disturbance 


• Pretreatment 
• Revegetation 
• Oral history 
• Vegetation inventories 
• Study plots 
• Photo documentation 
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Paleontological Resources 
Resource Type Elements Elements or Values at  Risk Risk Conditions or Activities Fire Management Objectives Treatments or Prescriptions 


Paleontological Packrat middens 


• Complete or near complete 
destruction 


• Feature integrity 
• Contamination of radiocarbon 


dating samples 
• Destruction of paleobotanical 


samples, pollen samples 
• Destruction of faunal remains 


Complete or near complete 
destruction 


• Avoid disturbance 
• Suppression 


• Pretreatment 
• Fire break construction 
• Water where possible to 


suppress 
• Photo documentation 


Cave sites Deposits within or 
near mouths of caves 


• Feature integrity 
• Radiocarbon contamination 


• Ground disturbance 
• Carbon loading from fire 
• Increased erosion 


• Avoid disturbance 
• Reduce fuels 


• Pretreatment 
• Line construction 
• Use water where possible 


to suppress, Use retardant 
only where damage would 
be minimal 


• Photo documentation 


Open sites Fossils or deposits 


• Complete or near complete 
destruction of fossils 


• Feature integrity arrangement 
• Radiocarbon contamination 


• Ground disturbance 
• Carbon loading from fire 
• Increased erosion 


• Avoid disturbance 
• Reduce fuels 


• Pretreatment 
• Use water to suppress 
• Photo documentation 
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Appendix 3 Fire Management Activities, Cultural Resources, and Compliance with the 
National Historic Preservation Act 


Fire program activities, prescribed burns, hazardous fuels reduction, and emergency fire 
suppression of wildland fires are “undertakings” as defined in 36 CFR 800.16(y) of the National 
Historic Preservation Act (NHPA). Section 106 review of wildland fires/response and prescribed 
burns is very different because one is a planned event and the other is an emergency. Fire 
management activities and their impacts are not covered under the INRMP PA. All fire 
management actions, including identification of cultural resources, potential impacts, 
determination of effect, and resolution of adverse should be considered within a Programmatic 
Agreement (PA) that satisfies Section 106 requirements. The 56 RMO does not currently have a 
PA for fire program activities but will develop a PA in consultation with SHPO, Native American 
tribes and the public.    


Prescribed burns are planned undertakings that should be reviewed like any other undertaking in 
accordance with 36 CFR 800.3—800.6. The CRM will initiate consultation with the SHPO, Native 
American tribes, and the public prior to the undertaking. The CRM will conduct a records search 
of the GIS database to determine if the proposed undertaking is in an area that has been previously 
surveyed. If the area has been surveyed and no “historic properties” are identified then the project 
can proceed. Areas within the APE where cultural resource surveys have not been conducted will 
require surveys to locate and identify historic properties prior to the undertaking. Previously 
surveyed areas with “historic properties” shall be reviewed to determine if there will be no adverse 
effect or an adverse effect. The CRM will work with the Wildland Fire Program Manager and 
consulting parties to mitigate adverse effects.  


Wildland fires are an emergency and ground disturbing activities and aerial spraying used to 
suppress fires have the potential to disturb archaeological sites. The 56 RMO will initiate 
consultation with SHPO, Native American tribes, and the public to properties that could be 
affected.  The 56 RMO shall also request a fire archaeologist be present on the fire.  Maps showing 
surveyed areas and cultural resource sensitivity zones (CRSZ) will be provided to be used to 
identify high value cultural resources and the appropriate ways to manage for fire protection and 
fire suppression. Archaeological surveys of burned areas not previously surveyed will be 
programed for funding in accordance with AFM 2.9.6.1 and AFM 2.9.6.2.  New surveys of burned 
areas will identify, record, evaluate, and establish repeat photography points to monitor the 
condition of the sites over time.  
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Appendix 4 Installation and Interagency Contact Information 


56 Range Management Office 


Contact Name Position Phone Email 


Aaron Alvidrez 


Natural Resource 
Manager/ 
Wildlife 
WFPC 


623-856-8487 aaron.alvidrez@us.af.mil 


Adrianne Rankin Cultural Resource 
Manager 623-856-8410 Adrianne.Rankin@us.af.mil 


Lisa McCarrick 
Environmental 


Science Management 
Chief 


623-856-9475 Lisa.mccarrick@us.af.mil 


Chas Buchanan Director  623-856-8790 
623-856-8520 Charles.buchanan@us.af.mil 


Chuck Gutierrez Director of 
Operations  623-856-8771 Charles.gutierre3@us.af.mil  


Susan Gladstein Public Affairs 623-856-7216 Susan.gladsein@us.af.mil 


Snakeye Range Operations 
Coordination Center 623-856-8818  


Luke AFB Important Contacts 


Contact Name Position Phone Email 


56 CES/CED Unexploded 
Ordnance 623-856-8909 benjamin.riggles@us.af.mil 


Pamela Hall Housing 623-856-5238 pamela.hall.6.ctr@us.af.mil 


Robert Schuster Airfield Management 623-856-5279 robert.schuster.1.ctr@us.af.mil 


Jason De Jesus Occupational Safety 
Manager 623-856-6105 jason.de_jesus.3@us.af.mil 



mailto:aaron.alvidrez@us.af.mil

mailto:Charles.gutierre3@us.af.mil

mailto:benjamin.riggles@us.af.mil
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AFWFB 


Contact Name Position Phone Email 


Vacant Branch Chief     


Ben Buchanan Facilities PM 210-275-1253 benjermin.buchanan@us.af.mil 


Percy Metivier Training PM 210 652-6815  percy.metivier@us.af.mil   


Kelley Anderson Fire Ecologist/ 
WFMP POC 850-333-8274 kelley.anderson.3.ctr@us.af.mil 


Tim Bradley FMO-WEST 210-427-2727 Timothy.bradley.8@us.af.mil  


Adam Johnson 
WSM Lead 


(Nellis AFB) 702-274-5629 ahjohnson@blm.gov  


AFCEC ISS (Nellis) 


Contact Name Position Phone Email 


Shimi Mathew ISS Lead 702-652-3302 shimi.mathew@us.af.mil 


AFCEC Regional Support Section (RSS) 


Contact Name Position Phone Email 


William Barry RSS Lead  William.barry@us.af.mil  


Cooperating Agencies & Other 


Agency or Department Phone 


Dan Philbin Phoenix District Assistant Fire Management 
Officer 623-580-5591 


BLM Law Enforcement Dispatch 623-580-5635/ 5515 
602-417-9600 


BLM Lower Sonoran Desert Phoenix Office 623-580-5500 


Gila Bend AFAF Security 623-856-5200 


Border Patrol Ajo Station 520-387-7002 



mailto:benjermin.buchanan@us.af.mil

mailto:percy.metivier@us.af.mil

mailto:kelley.anderson.3.ctr@us.af.mil

mailto:Timothy.bradley.8@us.af.mil

mailto:ahjohnson@blm.gov

mailto:shimi.mathew@us.af.mil

mailto:William.barry@us.af.mil
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Agency or Department Phone 


Border Patrol Tucson Sector 520-748-3000 


Border Patrol Yuma Sector 928-341-6500 


Border Patrol Wellton Station 928-785-9364 


Maricopa County Sheriff’s Office 602-876-1030 


Pima County Sheriff’s Office - Ajo 520-387-8511 


Yuma County Sheriff’s Office 928-783-4427 


Arizona Department of Public Safety (Highway Patrol) Tucson: 
520-746-4500 


Phoenix: 
602-223-2000 


Arizona Department of Transportation Yuma District: 928-317-2100 


Arizona Public Service Electric - Ajo  1-800-253-9405/7 


Cabeza Prieta NWR Refuge Manager  520-387-6483 


USFWS Ecological Services Office  520-670-6150 
Ext 238 


  



https://www.google.com/search?q=us+border+patrol+wellton+station&oq=us+border+patrol+wellton+station&aqs=chrome..69i57j46i131i199i291i433j0j0i457j0l2j0i131i433j0l3.5846j0j7&sourceid=chrome&ie=UTF-8
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Appendix 5 Delegation of Authority for WFPC 


Wildland Fire Program Coordinator Delegation of Authority 


Barry M Goldwater Range – East 


DELEGATION OF AUTHORITY FOR WILDLAND FIRE MANAGEMENT 


As per AFMAN 32-7003, The Wildland Fire Program Coordinator (WFPC) for the installation 
Barry M Goldwater Range- East (BMGR), is hereby delegated authority to act on my behalf for 
the following duties and actions within the Zone: 


1. Serve as the primary point of contact between the installation and AFCEC/CZOF for all 
matters concerning wildland fire.  


2. Initiate and ensure appropriate installation coordination and timely completion of the 
WFMP annual review. 


3. Coordinate with the AFCEC/CZOF WSM lead to identify NWCG training requirements 
needed to implement the installation WFMP.  


4. Submit requests for Incident Qualification Cards to AFCEC/CZOF for installations 
personnel not employed by Fire Emergency Services as specified in the installation 
WFMP. 


5. Coordinate with the installation natural resources manager to assess the need for an 
Emergency Stabilization Plan and/or a Burned Area Emergency Response Plan after a 
wildfire incident. 


6. Responsible for acquiring required approvals of Agency Administrator Ignition 
Authorization and Prescribed Burn Go/No Go Checklist prior to initiation of a prescribed 
burn. 


7. Report significant wildfire incidents on the installation as soon as practicable to the 
RFMO.  


8. The WFPC at BMGR is the NR Manager. 


This delegation of authority for wildland fire management program operations will be in 
effect from date of signature of this WFMP and will follow the INRMP revision process, unless 
superseded.   
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Appendix 6  SOG 32-42 Gila Bend Wildland Fire Fighting Operations 


32-42 Wildland Fire 
Fighting Operations  
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Appendix 7 Proposed 56 RMO Wildland Fire Management Readiness Activities 


The following are recommended annual fire management readiness activities. 


Annual Range Wildland Fire Management Readiness Activities 
Activities – Complete before end of month J F M A M J J A S O N D 


Incident Qualifications and Certification 
System (IQCS) Committee Meet to Identify 
Employees that will Attend Training Based 
upon the Department’s Needs and the Number 
of Slots Obtained. Nomination Forms will be 
Completed and Submitted by the NWCG 
Program Manager 


X            


Weather Station Maintenance and Calibration    X    X    X 
IQCS Committee Meet to Determine Training 
Needs, Determine Priority Trainee’s, and 
Certify Incident Qualification Cards for 
Upcoming Fire Season 


  X          


Each Shift Meet to Review Priority Trainees, 
Personnel Responsibilities, Required Forms, 
Notification Procedures, Rental Car Usage, etc. 


  X          


Upload the Current Qualification Information 
into ROSS   X          


Inventory Wildland Fire Engine and Cache   X   X    X   
Meet with Each Shift to Discuss Previous Fire 
Season at the Discretion of the Assistant or 
Battalion Chiefs 


  X       X   


Prepare Pre-season Risk Analysis     X        
Update Interagency Fire Agreements   X          
Pre-Season Engine Preparation     X        
Verify Gross Vehicle Weight Compliance    X      X   
Review and Update Wildland Fire Management 
Plan   X          


Winterize Wildland Fire Management 
Equipment           X  


Annual Fire Refresher and Fitness Test            X 
Prescribed Fire Plan Preparation            X 
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Appendix 8 Proposed 56 RMO Wildland Fire Management Step-up Plan 


WILDFIRE SPECIFIC ACTION GUIDE 


Fire Danger Low Moderate High Very High Extreme 


Response Guide 1 UTV 
1 Engine 


1 UTV 


1 Engine 


2 UTVs 


1 T1 Support 
Water Tender 


2 Engines 


2 UTV 


2 T1 Support 
Water Tender 


2 Engines 


2 UTV 


1 Air Support 
Tanker 


Staffing Guide 


1 ICT5 


1 ENGB 


1 FFT1 


2 FFT2s 


1 ICT5 


1 ENGB 


1 FFT1 


3 FFT2s 


1 ICT4 


1 ENGB 


2 FFT1 


4 FFT2s 


1 ICT4 


1 ENGB 


2 FFT1 


4 FFT2s 


1 ICT4 


2 ENGB 


4 FFT1 


6 FFT2s 


Administrative 
Actions 


Routine Routine 


May deny 
leave requests 
& cancel non-
essential TDYs 
for Primary 
Duty 
firefighters 


Overtime 
approved as 
needed to meet 
"Staffing 
Guide" above 


All scheduled 
leave and 
TDYs subject 
to cancellation 
for Primary 
Duty and 
Secondary 
Duty 
firefighters 


Overtime 
approved as 
needed to meet 
"Staffing 
Guide" above 


All scheduled leave, 
TDYs and days off 
subject to 
cancellation for all 
qualified 
firefighters 


Overtime approved 
as needed to meet 
"Staffing Guide" 
above 


Fire Detection 
Actions (Civil 
Air Patrol, Fire 
Towers, etc.) 


None Flights as 
needed 


Flights as 
needed 


Flights as 
needed Flights as needed 
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WILDFIRE SPECIFIC ACTION GUIDE 


Fire Danger Low Moderate High Very High Extreme 


Public Education Routine Routine No campfires No campfires No campfires 


Change in 
Personnel Duties None None 


All fire 
qualified 
personnel carry 
PPE and keep 
dispatch 
apprised of 
location. 


Fire Leadership 
focus on 
planning and 
readiness 


Advise Gila 
Bend resources 
during all 
missions that 
could start 
wildfires 


All qualified 
Collateral Duty 
firefighters 
available to assist 


Fire detection and 
size-up is priority 


Fire Leadership 
focus on planning 
and readiness 


Installation 
Support None None 


May need for 
BLM support 


May need for 
BLM support 


Need for BLM or 
WSM support likely 


External 
Support from 
Gila Bend, BLM, 
Fire Depts with 
Current MAAs, 
etc. 


None None 


May need 
support 
depending on 
size and 
location of fire 


Check with 
SWCC on 
resource 
availability 


Check for other 
DoD fire 
personnel 
available for 
TDY, order as 
funding allows 


Order additional 
resources as needed 
(and approved by 
leadership if 
additional funding 
is required) 
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WILDFIRE SPECIFIC ACTION GUIDE 


Fire Danger Low Moderate High Very High Extreme 


Mission 
Restrictions 


Little to no 
fire danger 
anticipated 
No 
operational 
restrictions 
on missions 


Little to no 
fire danger 
anticipated 
No 
operational 
restrictions 
on missions 


No operational 
restrictions on 
missions, but 
range operators 
should 
maintain 
vigilance 
regarding 
weather 
conditions and 
dryness of 
vegetation on 
the range 


No operational 
restrictions on 
missions, but 
range operators 
should 
maintain 
vigilance 
regarding 
weather 
conditions and 
dryness of 
vegetation on 
the range 


Utilize “Class 5 – 
Extreme” 
Restrictions listed in 
the Memo for 
Range Users and 
Range Control 
Officers, dated 8 
July 2014 


Suppression 
Efforts and 
Mission Impacts 


No 
difficulty in 
control or 
mop up 
expected 


Little 
difficulty in 
control or 
mop up 
expected 


MIST tactics 
Confine, 
Contain, 
Control 


MIST tactics 
Confine, 
Contain, 
Control 
Many fires go 
out on their 
own due to 
sparse 
vegetation 
Size-up the fire 
and assess what 
action needs to 
be taken 
Aircraft are 
more likely to 
be used in 
suppression 
efforts, tying 
up airspace 


MIST tactics 
Confine, Contain, 
Control 
Extreme, erratic fire 
behavior can be 
expected 
Depending upon 
size and location of 
fire, aircraft 
suppression may be 
necessary 
Air space 
restrictions are 
likely to be in place 
at fire scene(s) 
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WILDFIRE SPECIFIC ACTION GUIDE 


Fire Danger Low Moderate High Very High Extreme 


Notifications Routine Routine 


If going to 
"Very High" 
for 3 or more 
days looks 
imminent, 
notify "Very 
High +" email 
list. 


Use "Very 
High +" 
notification list 
for all mission 
related updates 
on wildfire 
status, etc. 
Extra effort to 
keep PA, 
cooperators, 
and leadership 
apprised of fire 
situation. 


Use "Very High +" 
notification list for 
all mission related 
updates on wildfire 
status, etc. 
Extra effort to keep 
PA, cooperators, 
and leadership 
apprised of fire 
situation. 


Notes: 


Fire Danger: is based upon the NFDRS adjective fire danger categories. Current and forecasted 
fire danger can be found on the WFAS Fire Danger Rating webpage. 


Response Guide: describes the typical “response team”, or “initial attack crew” that would be 
dispatched. There may be exceptions to these numbers, based upon various factors including 
values at risk, firefighter or equipment availability, firefighter experience and qualifications, fuel 
loading, etc. Engine typing is dependent upon terrain and values at risk. 


Staffing Guide: is based upon the Response Guide. The numbers shown are used to determine 
“Administrative Actions” and “Changes in Personnel Duties” as described below. For Low and 
Moderate fire danger days, the ICT5 duties may be a collateral duty for the ENGB. 


Administrative Actions: are implemented based upon needs as determined above. Denial of 
leave requests and cancellation of TDYs and days off will be based upon a number of factors  
including: 1) can we meet numbers of qualified firefighters in the staffing guide, 2) can the 
firefighter be called back in to duty in a timely manner (<2 hour response), 3) will firefighters be 
out of the local area (>2 hr. response), 4) specialized skills that may be required, i.e., FAL2, 
Class A CDL, ICT4, etc., 5) was leave scheduled at least 2 weeks in advance, or was it requested 
with less time, and  6) Primary Duty vs. Secondary Duty vs. Collateral Duty firefighter 
classification. Regarding #6, Primary Duty firefighters would be the first affected by any of these 
administrative actions and Collateral Duty firefighters would be last. This includes consideration 



https://www.wfas.net/index.php/fire-danger-rating-fire-potential--danger-32





 BMGR East WFMP 2021  Page 82 of 82 


for overtime opportunities as well as potential denial or cancellation of leave, days off, and 
TDYs. This does not include emergency leave due to bona fide family emergency or personal 
illness. 


Fire Detection Actions: are implemented as shown, but may be adjusted due to aircraft 
availability, mission activity, etc. 


Public Education: refers to our efforts to keep the general public apprised of the fire situation 
and restrictions that are placed on recreational activities, particularly at higher danger levels. 


Change in Personnel Duties: refers to changes in general work assignments that affect wildland 
fire qualified personnel. 


Installation Support: includes any locally available resources that can be used for fire 
suppression work. 


External Support from GFC, Fire Departments with Current MAAs, etc.: includes GFC, 
mutual aid resources, and resources ordered through the GICC such as helicopters, air tankers, 
fire crews, etc. 


Mission Restrictions: refers to mitigations that will be made by missions in order to prevent 
wildfires. 


Suppression Effort and Mission Impacts: describes how fire danger levels relate to 
suppression efforts, and how those can affect mission activity 


Notifications: specifies the notifications that take place under the different fire danger levels. 
"Routine" notifications are made to those on appropriate notification lists for all wildfires. 
Notifications listed are those that are above and beyond the “Routine” and "Fire-related 
Emergency" notification procedures. 
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UNITED STATES MARINE CORPS 
MARINE CORPS AIR STATION YUMA 


PO BOX 99100 
YUMA, ARIZONA 85369-9100 


 
                                                                      IN REPLY REFER TO: 


 


                                                                   3750.1C 


                                                                   DOSS 


                                                                   24 Oct 14 


                                                              


STATION ORDER 3750.1C 


 


From:  Commanding Officer 


To:    Distribution List 


 


Subj:  BIRD/ANIMAL AIRCRAFT STRIKE HAZARD REDUCTION PLAN 


 


Ref:   (a) OPNAVINST 3750.6S 


       (b) OPNAVINST 3710.7U 


       (c) OPNAVINST 5090.1 


       (d) FAA Handbook 7110.65U   


       (e) NAVFAC P-73, VOL II 


 


Encl:  (1) Bird/Animal Strike Report  


       (2) Species Information of Local Birds (NAVFAC P-73, VOL II, 


           Appendix K)  


 


1.  Situation.  The hazard posed by birds and animals to flight operations is 


ever-present.  Elimination of the hazard is impossible, but an active program 


can mitigate the risk.  


 


2.  Cancellation.  StaO 3750.1B 


 


3.  Mission.  To reduce the bird/animal strike hazard to aircraft aboard 


Marine Corps Air Station (MCAS) Yuma by creating a hazard abatement program.   


 


4.  Execution 


 


    a.  Commander’s Intent and Concept of Operations 


 


        (1) Commander’s Intent 


 


            (a) To minimize aircraft exposure to potentially hazardous 


bird/animal strikes around the Air Station. 


 


            (b) To reduce the bird/animal strike potential through awareness, 


avoidance, monitoring, and actively controlling bird and animal populations 


and movements. 


 


        (2)  Concept of Operations.  MCAS Yuma will minimize Bird/Animal 


Aircraft Strike Hazard (BASH) exposure by establishing a BASH working group 


to evaluate methods and practices that will reduce associated hazards.  MCAS 


Yuma will implement a Bird Watch Condition (BWC) notification standard to 


disseminate bird/animal activity information and implement dispersal 


procedures.  The following conditions are defined: 


 


            (a) BWC Red (severe).  Heavy concentration of birds on or 


directly above runways, in the immediate vicinity of a low-level route or 


training area, or other locations that presents an immediate hazard to safe 


aviation operations.  Aircrew should thoroughly evaluate mission need before 


operating in areas under BWC Red.  
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            (b) BWC Yellow (moderate).  Concentrations of birds represent a 


probable hazard to safe flying operations.  This condition requires increased 


vigilance by all agencies and caution by aircrew. 


 


            (c) BWC Green (low).  Bird activity is normal with a low 


probability of hazard. 


 


    b. Subordinate Element Missions 


 


        (1) The Airfield Operations Officer 


 


            (a) Monitor the airfield for bird activity and direct bird 


abatement actions. 


  


            (b) Inform the Natural Resources office of any changes to low-


level routes or training areas. 


 


            (c) Provide liaison with all aviation activities at MCAS Yuma to 


develop and maintain awareness of this instruction. 


 


            (d) Deploy bird dispersion group on short notice with bio-


acoustic equipment to remove birds from sensitive areas of the airfield. 


 


            (e) Attend the Bird Hazard Watch Group quarterly meetings. 


 


        (2) The Air Traffic Control Facility Officer 


 


            (a) Utilize the BWC to report appropriate bird activities or 


hazards.  Issue BWCs whenever bird activities are observed or reported to be 


moderate or greater (BWC Yellow or BWC Red) within the Approach Control 


Airspace.  


 


            (b) Initiate bird avoidance procedures when potentially hazardous 


bird activities are reported. 


            


            (c) Promptly report possible hazardous conditions to the Airfield 


Operations Officer, Aviation Safety Officer, and Range Director. 


 


            (d) Recommend the reduction of touch and go traffic during 


elevated Bird Watch Conditions.  Flight operations in BWC Red should be 


minimized until hazard mitigation is applied to the affected area of the 


airfield.   


 


            (e) Coordinate with surrounding airfields any local BWC that may 


also affect their airspace. 


 


            (f) Attend the Bird/Aircraft Strike Hazard Working Group 


quarterly meetings. 


 


        (3) The Range Director 


 


            (a) Maintain required permits for dispersal and depredation 


programs. 


 


            (b) Ensure properly trained personnel are available to conduct 


bird dispersal activities when required. 


 


            (c) Maintain records of dispersal efforts and methods. 
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            (d) Maintain necessary non-lethal equipment and devices required 


for bird abatement and dispersal. 


 


            (e) Advise the Airfield Operations Officer on procedures to abate 


bird/animal hazards. 


 


            (f) Attend the Bird/Aircraft Strike Hazard Working Group 


quarterly meetings. 


 


        (4) The Natural Resources Specialist 


 


            (a) Provide bird activity analysis to the Airfield Operations 


Officer and Aviation Safety Officer.  


 


            (b) Review all locally generated BASH Reports and attempts to 


identify all bird remains. 


 


            (c) Review low-level routes, training areas, and changes to 


existing routes/areas for BASH potential. 


 


            (d) Liaison with US Fish and Wildlife Service (USFWS), Audubon 


Society, and other agencies to provide additional information on migratory, 


local, and seasonal bird activities. 


 


            (e) Assist the Aviation Safety Officer with the information and 


education program. 


 


            (f) Send all remains found on MCAS Yuma to the Smithsonian 


Institute for official review and cataloging.   


 


            (g) Attend the Bird/Aircraft Strike Hazard Working Group 


quarterly meetings. 


 


        (5) Aviation Safety Officer 


 


            (a) Periodically brief aircrew on bird strike hazards and 


prevention, emphasizing the importance of promptly reporting all significant 


activity that poses a bird strike hazard. 


 


            (b) Deliver any bird remains and forward a copy of Animal/Bird 


Strike Report to the Natural Resources office following every bird strike.   


 


            (c) Ensure tenant units submit BASH Reports via WAMHRS following 


all incidents. 


 


            (d) Assist visiting units with appropriate BASH procedures and 


report via WAHMRS on their behalf.  This report will be done for record 


keeping/tracking purposes of any and all incidents on this base. 


 


            (e) Maintain a database of all Animal/Bird strikes and any 


activity that poses a threat to aircraft operations. 


 


            (f) Attend the Bird/Aircraft Strike Hazard Working Group 


quarterly meetings. 


 


        (6) The Pest Management Officer.  Report the locations of bird/animal 


findings to the safety department.  Any large clusters of birds in certain 


areas of the base will be recorded and logged for trend analysis.  The Pest 


Management Officer can be reached at (928) 941-7425.  
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        (7) Animal Control Officer.  Assist Pest Management Officer and Base 


Operations Officer as required in removing wildlife from on/around the runway 


surfaces.  Animal Control Officer can be reached at 269-6303  


 


        (8) The Facilities Management Division 


 


            (a) Investigate, evaluate, and incorporate bird exclusionary 


devices in hangars and other structures. 


 


            (b) Manage all vegetation within airfield boundaries and 


surrounding agricultural leases to remain within an acceptable level.  Take 


action to keep locations where birds can nest or feed to a minimum.   


 


            (c) After heavy rains, record areas of standing water and derive 


a plan for better drainage in the future.  Standing water attracts birds and 


other wildlife not welcome in the aviation environment. 


 


            (d) Speak with local farmers on MCAS Agricultural Leases 


surrounding the airfield and recommend that they grow non-habitat/food 


producing crops and limit the amount of standing water to the max extent 


practical.  


 


            (e) Ensure all drainage ditches are sufficient in size and 


quantity to remove all standing water on the airfield.  Drainage ditches must 


be a minimum of a 5:1 slope ratio in order to limit a habitat potential and 


the growth of plant life/food sources. (NAVFAC P-73 Vol. II, Appendix H, pg. 


4-H-2, #9)  


 


        (9) The Provost Marshal 


 


            (a) Periodically conduct surveys of perimeter fence integrity and 


report discrepancies to facilities management. 


 


            (b) Coordinate with the Range Director to conduct animal 


depredation as required. 


 


        (10) BASH Working Group.  Meet quarterly to assess the status of the 


BASH reduction program and to recommend improved procedures and coordination.  


The Station Aviation Safety Officer will coordinate these meetings.  The 


meeting will be held in conjunction with the Commanding Officer’s Safety 


Council meetings.  The BASH Working Group shall consist of: 


 


            (a) Commanding Officer (or appointed representative) 


 


            (b) Airfield Operations Officer  


 


            (c) Air Traffic Control Facility Officer 


 


            (d) Range Director 


  


            (e) Aviation Safety Officer 


 


            (f) Natural Resources Specialist 


 


            (g) Pest Management Officer 


 


            (h) Tenant Unit Representatives  
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                1.  Marine Aircraft Group 13 


 


                2.  Marine Aviation Weapons and Tactics Squadron 1 


 


                3.  Marine Fighter Training Squadron 401 


 


    c.  Collection and Reporting.  Each unit on the base was provided a BASH 


kit for the collection and recording of BASH incidents aboard the air station 


by the MCAS Yuma Safety Department, building 460. 


 


        (1) Extra BASH collection kits are available at building 460 via the 


Base Aviation Safety Officer, (928) 269-5611.  


 


        (2) Collection of any remains found either on the runway or on an 


aircraft will be sent to: 


Smithsonian Institution 


Feather Identification Lab 


E-600, MRC 116 


PO Box 37012 


Washington DC 20013-7012 


 


        (3) Reporting of any BASH incident will be in accordance with HAZREP 


procedures outlined in WESS via WAHMRS.  In addition to WESS reporting, any 


unit reporting a BASH incident aboard MCAS Yuma will also inform Base 


Operations (building 150) and the Natural Resource office (Range Management, 


building 151) of the type, size, location, and any damage occurred at (928) 


269-3327. 


 


    d.  Coordinating Instructions.  Submit all recommendations concerning 


this Order to the Commanding Officer, MCAS Yuma, via to appropriate chain of 


command.   


 


5.  Administration and Logistics.  The BASH Working Group shall review this 


instruction annually, making changes as necessary.   


 


6.  Command and Signal 


 


    a.  Signal.  This Order is effective the date signed. 


 


    b.  Command.  This Order is applicable to all Station, Tenant, and 


Transient Organizations. 


 


 


  


 Ricardo Martinez 


 


Distribution:  B 


 


Copy to: 


Tenant commands 


Range Management 


DSS 


Base Operations 


ATC 


Facilities Management 


ENVL 
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Cover photograph taken from A Historic Mining Context for the Western Barry M. Goldwater Range and 
an Archaeological Inventory of the Historic Fortuna Mine and Campsite, Yuma County, Arizona 
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Photograph Caption - The Fortuna Mill, after 1900, view north, with the blacksmith shop, hoists and 
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PLAN UPDATES 


This Integrated Cultural Resources Management Plan covers a five-year period. The plan will be 
reviewed annually and updated on an as-needed basis to account for new information and 
address any problems encountered while using the document. 


Annual Reviews 


Date Review Findings Reviewer Initials 


   


   


   


   


   


Updates and revisions are a necessary part of maintaining a proactive management plan. The 
section below should be used to document changes to the plan that will improve cultural 
resources management. Each entry in this section should reference the plan section and page 
number that is being updated to facilitate quick cross-referencing. 


Plan Changes 


Date Section/Page Comment/Change Reviewer 


    


    


    


    


    


    


    


    


    


    


    


    







 Part III: Plan Updates 


Barry M. Goldwater Range ICRMP Part III vii  


Plan Changes 


Date Section/Page Comment/Change Reviewer 
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EXECUTIVE SUMMARY 


The Integrated Cultural Resources Management Plan (ICRMP) for the Barry M. Goldwater 
Range (BMGR) is designed to support the military mission through proactive cultural resources 
management and to fulfill legal obligations for the protection of historic properties needed to 
sustain the withdrawal of public lands for military operations. The ICRMP is divided into three 
separate documents. Part I provides the basic components and general overview of cultural 
resources management on BMGR (Luke Air Force Base 2009a). Part II develops a tailored 
cultural resources management plan for Barry M. Goldwater Range East (BMGR East) (Luke 
Air Force Base 2009b), which is managed by the United States Air Force (USAF). Part III (this 
document) provides specific guidance for cultural resources management on Barry M. Goldwater 
Range West (BMGR West), which is managed by the United States Marine Corps (USMC). This 
organizational structure reflects the congressionally mandated management authority of the 
Secretary of the Air Force and Secretary of the Navy over the eastern and western portions of the 
range, respectively, their specific regulatory requirements, and the differences in military 
activities and cultural and natural resources between the BMGR East and the BMGR West.  
This document is a multi-year planning and decision document signed by the Commanding 
Officer of Marine Corps Air Station (MCAS) Yuma, designed specifically for the management 
and regulatory compliance of cultural resources on the BMGR West. It is an internal document 
that integrates cultural resources program requirements with ongoing mission activities and other 
planning documents and metrics. It documents cultural resources associated with the BMGR 
West, identifies potential conflicts between the USMC military mission and cultural resources 
management, and describes compliance actions necessary to maintain mission-essential 
properties. The material in this ICRMP is organized to provide sufficient detail to guide 
day-to-day managers in an easy-to-use format, including the use of Standard Operating 
Procedures that address the installation’s objectives, staffing, policies, and compliance actions to 
ensure legal and regulatory requirements for managing cultural resources are fulfilled. 
This document was prepared pursuant to Department of Defense Instruction 4715.16, Cultural 
Resources Management; Secretary of the Navy Instruction 4000.35A, Department of the Navy 
Cultural Resources Program; and Marine Corps Order 5090.2 (Volume 8), United States Marine 
Corps Environmental Compliance and Protection Program: Cultural Resources Management. 
As required by U.S. Marine Corps Guidance for Completion of an Integrated Cultural Resources 
Management Plan Update (USMC 2009), this ICRMP will require annual reviews and updates 
on an as-needed basis to take into account new information and address any problems 
encountered with using the document.
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1. INTRODUCTION 


The Integrated Cultural Resources Management Plan (ICRMP) for the Barry M. Goldwater 
Range (BMGR) is designed to support the military mission through proactive cultural resources 
management and to fulfill legal obligations for the protection of historic properties needed to 
sustain the withdrawal of public lands for military operations. The ICRMP is divided into three 
separate documents. Part I provides the basic components and general overview of cultural 
resources management on the BMGR (Luke Air Force Base 2009a). Part II develops a tailored 
cultural resources management plan for Barry M. Goldwater Range East (BMGR East) (Luke 
Air Force Base 2009b), which is managed by the United States Air Force (USAF). Part III (this 
document) provides specific guidance for cultural resources management on Barry M. Goldwater 
Range West (BMGR West), which is managed by the United States Marine Corps (USMC). This 
organizational structure reflects the congressionally mandated management authority of the 
Secretary of the Air Force and Secretary of the Navy (SECNAV) over the eastern and western 
portions of the range, respectively, their specific regulatory requirements, and the differences in 
military activities and cultural and natural resources between the BMGR East and the BMGR 
West. 
This document (Part III) is a multi-year planning and decision document signed by the 
Commanding Officer (CO) of Marine Corps Air Station (MCAS) Yuma, designed specifically 
for the management and regulatory compliance of cultural resources on the BMGR West. It is an 
internal document that integrates cultural resources program requirements with ongoing mission 
activities and other planning documents and metrics. It documents cultural resources associated 
with the BMGR West, identifies potential conflicts between the USMC military mission and 
cultural resources management, and identifies compliance actions necessary to maintain mission-
essential properties. 
Part III is designed to be used in conjunction with Part I of the ICRMP (Luke Air Force Base 
2009a), and refers the reader back to pertinent sections of Part I instead of repeating general 
information. For example, Part I outlines military aviation training and support activities on the 
BMGR and describes the working relationships and responsibilities among the USAF, USMC, 
and federal and state agency partners in the region (Sections 1 and 2, respectively). In Section 3 
of Part I, the laws, regulations, and other guidance that govern cultural resources management on 
the BMGR are summarized. Sections 4 and 5 of Part I provide an overview of natural and 
cultural resources on the BMGR. The process of evaluating the historic significance of cultural 
resources, and thus their eligibility for inclusion on the National Register of Historic Places 
(NRHP), is detailed in Section 6. In Section 7 of Part I, the efforts of USAF and USMC to 
identify and consult with tribes that attach cultural importance to places on the BMGR are 
summarized. Part I concludes with a brief discussion of the relationship of military training and 
cultural resources management goals, and some anticipated challenges (Section 8). 
Part III of the ICRMP was prepared pursuant to Department of Defense (DoD) Instruction 
4715.16, Cultural Resources Management; SECNAV Instruction 4000.35A, Department of the 
Navy Cultural Resources Program; and Marine Corps Order 5090.2 (Volume 8), United States 
Marine Corps Environmental Compliance and Protection Program: Cultural Resources 
Management. This document is intended to support the BMGR Integrated Natural Resources 
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Management Plan (INRMP) (Luke Air Force Base and MCAS Yuma 2018a) required by 
Congress in the Military Lands Withdrawal Act of 1999 (MLWA). 
Because this document follows U.S. Marine Corps Guidance for Completion of an Integrated 
Cultural Resources Management Plan Update (USMC 2009), the general format and content 
may differ from Parts I and II of the ICRMP. 


1.1. MISSION AND GOALS FOR THE CULTURAL RESOURCES MANAGEMENT 
PROGRAM 


1.1.1. Military Mission 


The BMGR (Figures 1 and 2) is the nation’s second largest tactical aviation training range and is 
essential for developing and maintaining the combat readiness of the USMC, USAF, United 
States Navy (USN), and Army tactical air forces. Since the beginning of World War II, the 
BMGR has contributed to the nation’s defense by effectively accommodating the training 
requirements of changing air combat capabilities and missions. The USAF and USMC are the 
two principal agencies that operate and use the range for combat aircrew training.  
Under the MLWA, Congress reauthorized the withdrawal of approximately 1,650,000 acres of 
public land for military use. The MLWA split the range into two segments (BMGR East and 
BMGR West), and assigned jurisdiction to the Secretary of the Air Force and SECNAV. The 
BMGR West encompasses approximately 700,000 acres. Range activities within the BMGR 
West are managed by the Range Management Department (RMD) at MCAS Yuma, and cultural 
resources stewardship is managed through the MCAS Yuma Cultural Resources Management 
Program. This program supports the USMC mission by achieving regulatory compliance and 
ensuring USMC stewardship responsibilities are met. 


1.1.2. Goals of the Cultural Resources Management Program 


As described in Part I of the ICRMP (Luke Air Force Base 2009a), there are three overarching 
cultural resources management goals: (1) support military operations through proactive 
management of cultural resources; (2) fulfill legal obligations for the protection of historic 
properties; and (3) address Native American concerns, including disposition of cultural items. 
These goals are designed to comply with the DoD and USMC policies that are discussed in 
Section 1.4 (Laws, Regulations, and Standards). 


1.2. ORGANIZATION OF THE DOCUMENT 


An important goal for this BMGR West ICRMP is to provide relevant information in a manner 
that facilitates the planning and decision-making necessary to achieve compliance. To that end, 
the material is organized to provide sufficient detail to guide day-to-day managers in an 
easy-to-use format, including the use of Standard Operating Procedures (SOPs) located in 
Appendix A. 
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Figure 1. Barry M. Goldwater Range West Regional Location Map 
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Figure 2. Barry M. Goldwater Range Land Tenure 
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Major topics of the ICRMP include: 


 a summary of relevant laws, regulations, policies, and procedures, with emphasis on 
those that apply specifically to the BMGR West (Section 1.4); 


 a review of key roles and responsibilities for cultural resources management at the 
BMGR West (Section 1.5); 


 an overview of the current mission of the BMGR West (Section 2.1); 
 a discussion of the types of projects that may affect cultural resources on the range 


(Section 2.1); 
 a summary of previous cultural resources investigations and a list of previously 


recorded cultural resource sites, including a brief description of the properties and their 
NRHP-eligibility determinations (Section 2.2 and Appendix E); 


 identification of unique cultural resource issues on the range (Section 2.2.5); 
 an analysis of the sufficiency of existing cultural resources information and review of 


data gaps for compliance requirements and Section 110 survey progress 
(Section 2.2.7); 


 procedures to ensure that actions of the installation and its tenants protect and enhance 
the cultural resources located on the range (Section 2.3); 


 procedures for compliance with the National Historic Preservation Act (NHPA) 
(Section 2.3.2; SOPs #1 and 2); 


 a discussion on integrating the NHPA Section 106 planning process with the National 
Environmental Policy Act (NEPA) process (Section 2.3.2); 


 procedures for compliance with the Archaeological Resources Protection Act (ARPA) 
and Native American Graves Protection and Repatriation Act (NAGPRA) (Section 
2.3.2; SOPs #3 and 4); 


 procedures for inadvertent discoveries as well as ensuring the proper processing, 
maintenance, preservation, curation, and repatriation of archaeological collections 
(Section 2.3.2; SOPs #4, 5, and 6); 


 coordination/consultation processes between the installation, Indian tribes, and the 
public (Section 2.3.2; SOP #7); 


 a summary of cultural resources data management status, processes, and access 
requirements regarding electronic databases, hardcopy records, and geographic 
information system (GIS) data (Sections 2.3.3 and 2.3.4); 


 provisions for public outreach (Section 2.3.5); 
 protection and preservation strategies for threatened cultural resources (Section 2.3.6); 


and 
 priorities for near-term and long-term actions related to cultural resources compliance, 


including funding priorities and protocols for specific program requirements 
(Section 2.3.7). 
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1.3. PREPARATION OF THE INTEGRATED CULTURAL RESOURCES 
MANAGEMENT PLAN 


This document is based on reviews of USMC policy information, previous cultural resources 
investigations and plans, and interviews with personnel at the BMGR West. The following 
provides additional information about consultation efforts, followed by a summary of relevant 
agency agreement documents that were reviewed and incorporated, when applicable, into the 
BMGR West ICRMP policies and guidelines. Copies of the agreement documents can be found 
in Appendix B. 


1.3.1. Integrated Cultural Resources Management Plan Consultations 


Primary consultation with external interested parties and the public was undertaken during the 
preparation of the Environmental Impact Statement (EIS) for the BMGR INRMP (United States 
Department of Air Force et al. 2006). Consulting parties for the preparation of Part I of the 
ICRMP (Luke Air Force Base 2009a) included the State Historic Preservation Officer (SHPO) 
and tribes that claim cultural affiliation with places on the BMGR. 
In addition to the SHPO and the tribes, the U.S. Department of the Interior Bureau of Land 
Management and U.S. Fish and Wildlife Service (USFWS), on behalf of the Secretary of the 
Interior, and the Arizona Game and Fish Department (AGFD), on behalf of the state of Arizona, 
were afforded an opportunity to participate in consultations. Through the Intergovernmental 
Executive Committee, the agencies also invited the public, interested individuals, organizations, 
and entities to participate in the development of a Programmatic Agreement (PA) (36 CFR 
800.14(b)(2)(ii)). The Advisory Council on Historic Preservation (ACHP) declined to participate 
in consultation. 
The following tribes1 have expressed a desire to be kept apprised of the development of the 
ICRMP for the BMGR West: 


 Ak-Chin Indian Community; 
 Cocopah Tribe; 
 Colorado River Indian Tribes; 
 Gila River Indian Community; 
 Hia-Ced Hemajkam Organization; 
 Quechan Tribe; 
 Salt River Pima-Maricopa Indian Community; 
 Tohono O’odham Nation; 
 Yavapai-Apache Nation; and 
 Yavapai-Prescott Indian Tribe. 


Additionally, MCAS Yuma will send letters to the following tribes to determine if they are 
interested in consulting on future projects that occur on BMGR West: Chemehuevi Tribe, Fort 


                                                 
 
1 The listed tribes are federally recognized, except for the Hia-Ced Hemajkam Organization. 







 Part III: Section 1: Introduction 


Barry M. Goldwater Range ICRMP Part III 1-7  


McDowell Yavapai Nation, Fort Mojave Indian Tribe, Hopi Tribe, Pueblo of Zuni, and San 
Carlos Apache Tribe. 


1.3.2. Agency Agreement Documents 


Barry M. Goldwater Range Integrated Natural Resources Management Plan 
Programmatic Agreement. A PA was developed among the 56th Range Management Office, 
Luke Air Force Base, MCAS Yuma, and the Arizona SHPO regarding potential impacts on 
historic properties from implementing the 2007 BMGR INRMP. The BMGR INRMP was jointly 
developed by Luke Air Force Base and MCAS Yuma in accordance with the MLWA of 1999. 
The INRMP was implemented via an EIS that studied the potential impacts it might have on 
various resources, including cultural resources. Because the effects on historic properties from 6 
of the 17 conservation elements could not be assessed prior to the implementation of the INRMP, 
the PA was developed to stipulate the steps to be taken for compliance with Section 106 
concerning those 6 elements on the BMGR. The following groups were invited to be consulting 
parties: the Ak-Chin Indian Community, the Cocopah Tribe, the Colorado River Indian Tribes, 
the Gila River Indian Community, the Hia C-ed O’odham Alliance, the Hopi Tribe, the Fort 
McDowell Yavapai Nation, the Fort Mohave Indian Tribe, the Fort Yuma-Quechan Tribe, the 
Pascua Yaqui Indian Tribe, the Salt River Pima-Maricopa Indian Community, the San Carlos 
Apache Tribe, the Tohono O’odham Nation, the Yavapai-Prescott Indian Tribe, the Yavapai-
Apache Nation, and the Pueblo of Zuni. The PA was signed in 2005 and is currently in effect 
(Appendix B: B-1). 


Memorandum of Understanding on Section 106 Compliance Consultation Process for 
Negative Findings. A Memorandum of Understanding (MOU) between MCAS Yuma and the 
Arizona SHPO implements procedures to help streamline the Section 106 compliance 
consultation process for undertakings characterized by negative finds. The MOU was signed in 
2010 and is currently in effect (Appendix B: B-2). 
Memorandum of Agreement on Curation Services. A Memorandum of Agreement (MOA) 
between Marine Air Ground Task Force Training Command, Marine Corps Air Ground Combat 
Center (MCAGCC), and MCAS Yuma concerns curatorial services of archaeological artifacts, 
specimens, and associated records (per 36 CFR 79.4(b)). Six boxes of artifacts and associated 
records from BMGR West are currently housed at the MCAGCC Curation Facility, and all new 
BMGR West collections will be housed at MCAGCC for long-term storage and curation, per the 
MOA. The original MOA was signed in 2011; it was renewed in 2017 and is currently in effect 
(Appendix B: B-3). 


1.4. LAWS, REGULATIONS, AND STANDARDS 


Federal laws, regulations, and Executive Orders establish a legal backdrop for managing cultural 
resources under federal oversight. Chief among these are the NHPA, ARPA, NAGPRA, NEPA, 
and Executive Order 13175 (Consultation and Coordination with Indian Tribal Governments). 
Additional direction is provided by DoD instructions, Department of the Navy (DoN) 
instructions, USMC orders, and MCAS Yuma standards. 
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Table 1 provides website addresses to access regulatory requirements, citations, and summaries 
of relevant legal authorities and policies for cultural resources on the range. It presents 
information in the following order: federal laws and implementing regulations, Executive 
Orders, DoD instructions and policies, DoN instructions, and USMC orders and guidelines. 
Full text versions of many federal laws, regulations, and court decisions are accessible online 
from the Cornell University Law Library at http://www.law.cornell.edu. Most laws, regulations, 
and standards relating to cultural resources are accessible through the National Park Service at 
http://www.nps.gov/history/laws.htm. The website http://www.dtic.mil/whs/directives provides 
DoD instructions. Defense Environmental Network and Information Exchange at 
https://www.denix.osd.mil provides DoD cultural resources policy and guidance, and the DoN 
Issuances website at https://www.secnav.navy.mil/doni/default.aspx provides Office of the Chief 
of Naval Operations (OPNAV) and SECNAV instructions.  
Section 3 (The Legal Setting) of Part I of the ICRMP (Luke Air Force Base 2009a) summarizes 
the most relevant regulations and policies that apply to the BMGR. The following provides brief 
descriptions of DoN and USMC policies and procedures, as well as MCAS Yuma survey 
standards that apply specifically to the BMGR West. 


 SECNAV Instruction 4000.35A, DoN Cultural Resources Program, April 9, 2001 
SECNAV Instruction 4000.35A establishes policy and assigns responsibilities for a 
cultural resources program under the direction and oversight of the Assistant Secretary 
of the Navy (Energy, Installations, and Environment). This instruction assigns 
responsibilities to the Commandant of the USMC which are applicable to USMC 
activities on the BMGR West, and the Commandant will issue implementing 
instructions. The Navy Historic and Archaeological Resources Protection Planning 
Guidelines also address preparation of Historic and Archaeological Resource 
Protection Plans, which are comparable to ICRMPs. 


 SECNAV Instruction 11010.14B, DoN Policy for Consultation with Federally 
Recognized Indian Tribes 
This policy clarifies DoN procedures and responsibilities for consultation with 
representatives of federally recognized Indian tribes, including Alaska Native 
governments, on issues with the potential to impact protected tribal resources, tribal 
rights, or Indian lands. 


 SECNAV Instruction 5090.8B, Policy for Environmental Protection, Natural 
Resources, and Cultural Resources Programs 
This DoN instruction re-issued policy and assigned responsibilities within the DoN for 
managing environmental protection, natural resources, and cultural resources 
programs. 


 OPNAV Instruction 11170.2B, Navy Responsibilities Regarding Undocumented 
Human Remains 
This policy provides guidance regarding the discovery, handling, and disposition of 
undocumented human remains located above-ground, below-ground, or in association 
with structures such as aircraft or ships during DoN action or on DoN land. 



http://www.law.cornell.edu/

http://www.nps.gov/history/laws.htm

http://www.dtic.mil/whs/directives

https://www.denix.osd.mil/

https://www.secnav.navy.mil/doni/default.aspx
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Table 1. Legal Authorities and Policies 
Name Regulation Hyperlinks 


Public Law 


Military Lands Withdrawal Act of 1999 PL 106-65 §3031 https://www.gpo.gov/fdsys/pkg/PLAW-106publ65/pdf/PLAW-
106publ65.pdf 


Archaeological Resources Protection Act of 1979 16 USC §§ 470aa–mm https://www.law.cornell.edu/uscode/text/16/chapter-1B  
Sikes Act 16 USC § 670 https://www.law.cornell.edu/uscode/text/16/chapter-5C/subchapter-I  
Native American Graves Protection and 
Repatriation Act of 1990 25 USC §§ 3001–3013 https://www.law.cornell.edu/uscode/text/25/chapter-32  


American Indian Religious Freedom Act of 1978 42 USC §§ 1996 and 
1996a https://www.law.cornell.edu/uscode/text/42/1996  


National Environmental Policy Act of 1969 42 USC §§ 4321–4370m https://www.law.cornell.edu/uscode/text/42/chapter-55  


National Historic Preservation Act of 1966 54 USC §§ 100101, 
300101–307108 https://www.law.cornell.edu/uscode/text/54/subtitle-III/division-A  


Historic Sites Act of 1935 
54 USC §§ 102303–
102304, 309101, 320101–
320106 


https://www.law.cornell.edu/uscode/text/54/subtitle-III/division-C/chapter-
3201  


Antiquities Act of 1906 54 USC §§ 320301–
320303 


https://www.law.cornell.edu/uscode/text/54/subtitle-III/division-C/chapter-
3203  


Federal Regulation 
Protection of Archaeological Resources: Uniform 
Regulations 32 CFR Part 229 https://www.law.cornell.edu/cfr/text/32/part-229 


National Register of Historic Places Regulations 36 CFR Part 60 https://www.law.cornell.edu/cfr/text/36/part-60 
Procedures for State, Tribal, and Local 
Government Historic Preservation Programs 36 CFR Part 61 https://www.law.cornell.edu/cfr/text/36/part-61 


Determination of Eligibility for Inclusion in the 
National Register of Historic Places 36 CFR Part 63 https://www.law.cornell.edu/cfr/text/36/part-63 


The Secretary of the Interior’s Standards for the 
Treatment of Historic Properties 36 CFR Part 68 https://www.law.cornell.edu/cfr/text/36/part-68  


Curation of Federally-Owned and Administered 
Archaeological Collections 36 CFR Part 79 https://www.law.cornell.edu/cfr/text/36/part-79  


Protection of Historic Properties 36 CFR Part 800 https://www.law.cornell.edu/cfr/text/36/part-800  
Federal Property Management Regulations 41 CFR Part 101 https://www.law.cornell.edu/cfr/text/41/chapter-101  
Preservation of American Antiquities 43 CFR Part 3 https://www.law.cornell.edu/cfr/text/43/part-3  
Protection of Archaeological Resources 43 CFR Part 7 https://www.law.cornell.edu/cfr/text/43/part-7  



https://www.gpo.gov/fdsys/pkg/PLAW-106publ65/pdf/PLAW-106publ65.pdf

https://www.gpo.gov/fdsys/pkg/PLAW-106publ65/pdf/PLAW-106publ65.pdf

https://www.law.cornell.edu/uscode/text/16/chapter-1B

https://www.law.cornell.edu/uscode/text/16/chapter-5C/subchapter-I

https://www.law.cornell.edu/uscode/text/25/chapter-32

https://www.law.cornell.edu/uscode/text/42/1996

https://www.law.cornell.edu/uscode/text/42/chapter-55

https://www.law.cornell.edu/uscode/text/54/subtitle-III/division-A

https://www.law.cornell.edu/uscode/text/54/subtitle-III/division-C/chapter-3201

https://www.law.cornell.edu/uscode/text/54/subtitle-III/division-C/chapter-3201

https://www.law.cornell.edu/uscode/text/54/subtitle-III/division-C/chapter-3203

https://www.law.cornell.edu/uscode/text/54/subtitle-III/division-C/chapter-3203

https://www.law.cornell.edu/cfr/text/36/part-61

https://www.law.cornell.edu/cfr/text/36/part-68

https://www.law.cornell.edu/cfr/text/36/part-79

https://www.law.cornell.edu/cfr/text/36/part-800

https://www.law.cornell.edu/cfr/text/41/chapter-101

https://www.law.cornell.edu/cfr/text/43/part-3

https://www.law.cornell.edu/cfr/text/43/part-7
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Table 1. Legal Authorities and Policies 
Name Regulation Hyperlinks 


Native American Graves Protection and 
Repatriation Regulations 43 CFR Part 10 https://www.law.cornell.edu/cfr/text/43/part-10  


Executive Orders and Presidential Memorandum 
Protection and Enhancement of the Cultural 
Environment (1971) Executive Order 11593 https://www.archives.gov/federal-register/codification/executive-


order/11593.html 
Locating Federal Facilities on Historic Properties 
in Our Nation’s Central Cities (1996) Executive Order 13006 http://www.achp.gov/EO13006.html 


Indian Sacred Sites (1996) Executive Order 13007 http://www.achp.gov/EO13007.html 
Consultation and Coordination with Indian Tribal 
Governments (2000) Executive Order 13175 https://energy.gov/sites/prod/files/nepapub/nepa_documents/RedDont/Req-


EO13175tribgovt.pdf 
Preserve America (2003) Executive Order 13287 http://www.preserveamerica.gov/EOtext.html 
Government-to-Government Relations with 
Native American Tribal Governments (1994) 


Presidential 
Memorandum https://www.justice.gov/archive/otj/Presidential_Statements/presdoc1.htm 


Department of Defense Policy and Instructions 
Department of Defense American Indian and 
Alaska Native Policy DoD Policy http://www.spk.usace.army.mil/Portals/12/documents/tribal_program/Americ


an-Indian-and-Alaska-Native-Policy-Booklet-Version-2-for-Web-Posting.pdf 
Department of Defense Interactions with 
Federally Recognized Tribes, September 14, 2006 DoD Instruction 4710.02 http://www.esd.whs.mil/Portals/54/Documents/DD/issuances/dodi/471002p.


pdf 
Cultural Resources Management, September 18, 
2008 (updated November 21, 2017) DoD Instruction 4715.16 http://www.esd.whs.mil/Portals/54/Documents/DD/issuances/dodi/471516p.


pdf?ver=2017-11-21-114100-670 
Department of the Navy Instructions 


Department of the Navy Cultural Resources 
Program 


SECNAV Instruction 
4000.35A 


http://www.secnav.navy.mil/eie/ASN%20EIE%20Policy/SECNAV%20INS
TRUCTION%204000.35A.pdf 


Department of the Navy Policy for Consultation 
with Federally Recognized Indian Tribes, Alaska 
Native Tribal Entities, and Native Hawaiian 
Organizations 


SECNAV Instruction 
11010.14B 


https://www.secnav.navy.mil/doni/Directives/11000%20Facilities%20and%2
0Land%20Management%20Ashore/11-
00%20Facilities%20and%20Activities%20Ashore%20Support/11010.14B.p
df 


Policy for Environmental Protection, Natural 
Resources, and Cultural Resources Program 


SECNAV Instruction 
5090.8B 


https://www.secnav.navy.mil/doni/Directives/05000%20General%20Manage
ment%20Security%20and%20Safety%20Services/05-
00%20General%20Admin%20and%20Management%20Support/5090.8B.pd
f  


Navy Responsibilities Regarding Undocumented 
Human Remains 


OPNAV Instruction 
11170.2B 


https://www.secnav.navy.mil/doni/Directives/11000%20Facilities%20and%2
0Land%20Management%20Ashore/11-
100%20Structures%20and%20Facilities%20Support/11170.2B.pdf  



https://www.law.cornell.edu/cfr/text/43/part-10

https://www.archives.gov/federal-register/codification/executive-order/11593.html

https://www.archives.gov/federal-register/codification/executive-order/11593.html

http://www.achp.gov/EO13006.html

http://www.achp.gov/EO13007.html

https://energy.gov/sites/prod/files/nepapub/nepa_documents/RedDont/Req-EO13175tribgovt.pdf

https://energy.gov/sites/prod/files/nepapub/nepa_documents/RedDont/Req-EO13175tribgovt.pdf

http://www.preserveamerica.gov/EOtext.html

https://www.justice.gov/archive/otj/Presidential_Statements/presdoc1.htm

http://www.spk.usace.army.mil/Portals/12/documents/tribal_program/American-Indian-and-Alaska-Native-Policy-Booklet-Version-2-for-Web-Posting.pdf

http://www.spk.usace.army.mil/Portals/12/documents/tribal_program/American-Indian-and-Alaska-Native-Policy-Booklet-Version-2-for-Web-Posting.pdf

http://www.esd.whs.mil/Portals/54/Documents/DD/issuances/dodi/471002p.pdf

http://www.esd.whs.mil/Portals/54/Documents/DD/issuances/dodi/471002p.pdf

http://www.esd.whs.mil/Portals/54/Documents/DD/issuances/dodi/471516p.pdf?ver=2017-11-21-114100-670

http://www.esd.whs.mil/Portals/54/Documents/DD/issuances/dodi/471516p.pdf?ver=2017-11-21-114100-670

http://www.secnav.navy.mil/eie/ASN%20EIE%20Policy/SECNAV%20INSTRUCTION%204000.35A.pdf

http://www.secnav.navy.mil/eie/ASN%20EIE%20Policy/SECNAV%20INSTRUCTION%204000.35A.pdf

https://www.secnav.navy.mil/doni/Directives/05000%20General%20Management%20Security%20and%20Safety%20Services/05-00%20General%20Admin%20and%20Management%20Support/5090.8B.pdf

https://www.secnav.navy.mil/doni/Directives/05000%20General%20Management%20Security%20and%20Safety%20Services/05-00%20General%20Admin%20and%20Management%20Support/5090.8B.pdf

https://www.secnav.navy.mil/doni/Directives/05000%20General%20Management%20Security%20and%20Safety%20Services/05-00%20General%20Admin%20and%20Management%20Support/5090.8B.pdf

https://www.secnav.navy.mil/doni/Directives/05000%20General%20Management%20Security%20and%20Safety%20Services/05-00%20General%20Admin%20and%20Management%20Support/5090.8B.pdf

https://www.secnav.navy.mil/doni/Directives/11000%20Facilities%20and%20Land%20Management%20Ashore/11-100%20Structures%20and%20Facilities%20Support/11170.2B.pdf

https://www.secnav.navy.mil/doni/Directives/11000%20Facilities%20and%20Land%20Management%20Ashore/11-100%20Structures%20and%20Facilities%20Support/11170.2B.pdf

https://www.secnav.navy.mil/doni/Directives/11000%20Facilities%20and%20Land%20Management%20Ashore/11-100%20Structures%20and%20Facilities%20Support/11170.2B.pdf
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Table 1. Legal Authorities and Policies 
Name Regulation Hyperlinks 


Marine Corps Orders and Guidance 
Environmental Compliance and Protection 
Program, Volume 8 MCO 5090.2 https://www.marines.mil/News/Publications/MCPEL/Electronic-Library-


Display/Article/1552941/mco-50902/ 
Manual for the Marine Corps Historical Program MCO 5750.1H http://www.marines.mil/Portals/59/Publications/MCO%205750.1H.pdf 
U.S. Marine Corps Guidance for Completion of 
an Integrated Cultural Resources Management 
Plan Update, 2009 


U.S. Marine Corps 
Guidance 


http://www.miramar-
ems.marines.mil/Portals/60/Docs/MEMS/Cult_Res/USMC_ICRMP_Guidan
ce_(Feb09).pdf 


CFR = Code of Federal Regulations; DoD = Department of Defense; MCO = Marine Corps Order; OPNAV = Office of the Chief of Naval Operations; PL = Public Law; 
SECNAV = Secretary of the Navy; U.S. = United States; USC = United States Code 


 
 



https://www.marines.mil/News/Publications/MCPEL/Electronic-Library-Display/Article/1552941/mco-50902/

https://www.marines.mil/News/Publications/MCPEL/Electronic-Library-Display/Article/1552941/mco-50902/

http://www.marines.mil/Portals/59/Publications/MCO%205750.1H.pdf

http://www.miramar-ems.marines.mil/Portals/60/Docs/MEMS/Cult_Res/USMC_ICRMP_Guidance_(Feb09).pdf

http://www.miramar-ems.marines.mil/Portals/60/Docs/MEMS/Cult_Res/USMC_ICRMP_Guidance_(Feb09).pdf

http://www.miramar-ems.marines.mil/Portals/60/Docs/MEMS/Cult_Res/USMC_ICRMP_Guidance_(Feb09).pdf
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 Marine Corps Order 5090.2 (Volume 8), United States Marine Corps 
Environmental Compliance and Protection Program: Cultural Resources 
Management 
Volume 8 establishes USMC policy and responsibilities for compliance with statutory 
requirements to protect historic properties and archaeological resources, and discusses 
compliance with applicable federal statutory and regulatory requirements, Presidential 
Memoranda, Executive Orders, and DoD regulations and policies for the integrated 
management of cultural resources on USMC lands or that may be affected by USMC 
actions. 


 Marine Corps Order 5750.1H, Manual for the Marine Corps Historical Program 
This document sets forth policies, procedures, and standards governing the 
administration of the USMC historical program and delineates the responsibilities of 
the History Division, the National Museum of the Marine Corps, field commands, and 
the Archives and Special Collections Branch of the Library of the Marine Corps in 
planning, conducting, and executing this program. It is published for instructing and 
guiding commanders, staff members, and individuals. 


 USMC Guidance for Completion of an Integrated Cultural Resources 
Management Plan Update, February 2009 
This USMC guidance document focuses on developing ICRMP Updates for USMC 
installations and addresses how to manage significant changes to ICRMP content. It 
includes a summary of the required elements of an ICRMP per DoD Instruction 
4715.16, and provides guidance on preparing the required information. 


 MCAS Yuma Archaeological Survey and Report Standards, October 2016 
This document sets forth archaeological survey and reporting standards for work 
conducted for MCAS Yuma (see Appendix C). This document supplements the 
standards from the Arizona State Museum (ASM) and the California Office of Historic 
Preservation for archaeological surveys performed in Arizona and California, 
respectively. 


1.5. ROLES AND RESPONSIBILITIES 


The following section describes the roles and responsibilities for key military and non-military 
personnel, agencies, and groups. 


1.5.1. Military Responsibilities 


Marine Corps Air Station Yuma Commanding Officer. The CO’s responsibilities include: 


 establishing a cultural resources management program; 
 establishing a government-to-government relationship with federally recognized 


Indian tribes; 
 establishing a process that requires installation staff, tenants, and other interested 


parties to coordinate with the Cultural Resources Manager (CRM) early in the project 
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planning process to determine if significant cultural resources may be affected by an 
installation undertaking; 


 establishing funding priorities and programming funds; 
 serving as the “agency official” (36 CFR 800), with responsibility for the installation’s 


compliance with the NHPA; 
 serving as the “federal agency official” (43 CFR 10), with responsibility for 


installation compliance with NAGPRA; 
 serving as the “federal agency official” (36 CFR 79), with management authority over 


archaeological collections and associated records; 
 serving as the “federal land manager” (32 CFR 229), with responsibility for 


installation compliance with ARPA; and 
 signing all NHPA PAs, MOAs, and NAGPRA Cooperative Agreements (CAs) and 


Plans of Action after command comments have been addressed, and overseeing the 
preparation of NRHP nominations for historic properties. 


Marine Corps Air Station Yuma Director, Range Management Department. The RMD at 
MCAS Yuma controls operations at the BMGR West. The RMD Director oversees all range 
management functional units, including the Conservation Division. The RMD Director’s 
responsibilities include: 


 scheduling the use of BMGR West lands for training field exercises and tests; 
 advising the CO of proposed actions that may result in potential adverse effects to 


historic properties; and 
 serving on the CO’s behalf as the government’s representative during government-to-


government consultation with Native American tribes in accordance with DoD 
Instruction 4710.02. 


Marine Corps Air Station Yuma Conservation Program Manager. The Conservation 
Program Manager’s responsibilities include: 


 supervising the CRM; 
 ensuring cultural resources are considered during planning and implementation of all 


discretionary federal actions under the purview of MCAS Yuma; 
 coordinating cultural resources management activities with organizational elements, 


installation tenants, and other parties as identified by the CO; 
 developing funding priorities for cultural resources program and compliance activities 


on the CO’s behalf;  
 participating in consultation as described in this document or by other laws and 


regulations; 
 serving on the CO’s behalf as the federal agency official with management authority 


over archaeological collections and associated records; and 
 reviewing and approving requests for access to cultural resources data and signing 


non-disclosure agreements. 
Marine Corps Air Station Yuma Cultural Resources Manager. The CRM’s responsibilities 
include: 


 reviewing all projects to determine the type and level of impacts to cultural resources; 
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 determining the applicable laws and regulations and the applicable SOPs or other 
regulatory or consultation requirements; 


 participating in consultation as described in this document or by other laws and 
regulations, and conducting and reviewing technical studies, as necessary; 


 serving as the point-of-contact with the Arizona SHPO and the ACHP, and for Native 
American consultation; 


 assisting the CO with developing funding priorities for cultural resources program and 
compliance activities; 


 developing budget requirements for compliance with this ICRMP and any PAs or 
MOAs; 


 coordinating and approving excavation permits on the installation; 
 coordinating record keeping and artifact curation, including: 


o developing and maintaining records, reports, and documentation sufficient for 
consultation and assessment of NRHP eligibility (including maps, plans, notes, 
data forms, site records, photographs, memoranda, draft and final reports); and 


o curating artifacts in accordance with Curation of Federally-Owned and 
Administered Archaeological Collections (36 CFR 79). 


 updating the ICRMP as needed, based on periodic reviews; 
 providing cultural resources expertise for short- and long-range planning, advising 


other range planners, and conducting preliminary site surveys; 
 ensuring that all proposed operations-related functions that may affect cultural 


resources on the range are identified early in the planning process, and coordinating 
with appropriate regulatory agencies regarding such work; 


 conducting Section 106 reviews of all operations-related undertakings and negotiating 
agreement documents to complete the review process; 


 developing and implementing agreement documents and preparing reports per the 
terms of the corresponding agreement document; and 


 conducting range tours for and meetings with tribal representatives and others in 
connection with range planning and operations and with specific projects. 


Marine Corps Air Station Yuma Communication Strategy and Operations. To heighten 
public and military awareness of the cultural resources identified on the BMGR West, the MCAS 
Yuma Communication Strategy and Operations (CommStrat) may assist the CRM in initiating an 
educational program related to historic preservation and the cultural resources situated on the 
range. CommStrat can help in locating historical information regarding station resources or 
activities and may assist in developing interpretive programs. CommStrat can also assist in 
promoting the ICRMP to the public and installation personnel. 
Department of the Navy, Commandant’s Legal, Western Area Counsel’s Office. The 
Counsel’s Office coordinates and reviews agreement documents (e.g., PAs, MOAs, NAGPRA 
CAs) to ensure that such documents are correct and complete, as these documents become 
legally binding. The Counsel serves as legal counsel in administrative cases, hearings, and 
enforcement actions, and may interpret various cultural resources laws and regulations. 
Installation Tenants and Other Military Users. MCAS Yuma tenants are required to consult 
with the station and applicable local and regional agencies to obtain site approval for their 
projects and operations. Site approval instructions are routed through the RMD. 
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1.5.2. Nonmilitary Participants 


Arizona State Historic Preservation Officer. The SHPO coordinates state participation and 
implementation of the NHPA and is a key participant in the Section 106 process of the NHPA. 
The SHPO consults with and assists the USMC with identifying historic properties, assessing 
project effects, and considering alternatives to avoid or reduce such effects. The SHPO takes into 
account the interests of the people of Arizona and the preservation of their cultural heritage. The 
SHPO also assists the USMC in identifying potential consulting partners. All undertakings at the 
BMGR West that fall under Section 106 must be coordinated with the SHPO or have a signed 
PA or MOA that allows for procedures agreed upon by all parties to be used instead of the 
standard Section 106 compliance process (see Section 1.3.2 for current agreements). 
Advisory Council on Historic Preservation. The ACHP may be invited to participate in the 
Section 106 process or may participate as a result of comments received from any consulting 
party. If such a request is made, the ACHP has 15 days to acknowledge the request and to state 
their interest in participating. If the ACHP does request to participate, they have up to 45 days to 
provide comments. Copies of the agreement document are provided to the ACHP for review, if 
so requested. 
Native American Groups. MCAS Yuma will provide timely opportunities for communication 
with Native American tribes concerning decisions that may affect them. MCAS Yuma will make 
every effort to ensure that consultation with the tribes is initiated as early as possible (e.g., during 
the initiation of the NHPA Section 106 process), and is carried out in good faith, and that 
honesty and integrity are maintained at all stages of the consultation process. Consultation should 
occur as part of a meaningful and comprehensive process that promotes effective communication 
between the tribes and MCAS Yuma. Consultations will respect the sovereign status of each 
Native American tribal government, and MCAS Yuma will work directly with federally 
recognized tribes on a government-to-government basis. A list of primary points-of-contact is 
provided in Appendix D. 
Arizona Game and Fish Department. The AGFD manages the state’s resident wildlife, which 
is held in trust for the citizens of the state of Arizona; this wildlife management responsibility 
also applies to the BMGR West. The AGFD was a joint member of the team preparing the 
BMGR INRMP five-year review (Luke Air Force Base and MCAS Yuma 2018a) and is part of 
the 2001 CA for implementing an ecosystem-based INRMP for the BMGR. The primary wildlife 
management responsibilities of AGFD on the BMGR West (Luke Air Force Base and MCAS 
Yuma 2018b) are: 


 develop and maintain habitat assessment/evaluation, protection, management, and 
enhancement projects; 


 conduct wildlife population surveys; 
 manage wildlife predators and endangered species/special status species; 
 issue hunting permits, enforce hunting regulations, and establish game limits for 


hunting, trapping, and non-game species collection; and 
 assist and advise DoD in the management of off-highway vehicle use in terms of 


habitat protection and user opportunities. 
United States Fish and Wildlife Service. The mission of the USFWS is working with others to 
conserve, protect, and enhance fish, wildlife, and plants and their habitats for the continuing 
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benefit of the American people. Among other things, the agency advises and assists the USMC 
with their efforts to protect and recover all threatened and endangered species as mandated by 
the Endangered Species Act of 1973, as amended (16 USC §§ 1531 et seq.). The USFWS was a 
joint member of the team preparing the BMGR INRMP five-year review (Luke Air Force Base 
and MCAS Yuma 2018a) and is part of the 2001 CA for implementing an ecosystem-based 
INRMP for the BMGR. 
The USFWS leads the Sonoran Pronghorn Recovery Team and the implementation of the 
USFWS Sonoran Pronghorn Recovery Plan of 1998, as amended in 2016. The plan includes 
numerous proposed management actions, some of which have potential to disturb cultural 
resources; examples include habitat enhancements, placement and maintenance of artificial water 
sources, and selective thinning of vegetation. 
United States Customs and Border Protection. The priority mission of the U.S. Customs and 
Border Protection (CBP), a component of the U.S. Department of Homeland Security (DHS), is 
managing, securing, and controlling the nation’s borders. The CBP is responsible for preventing 
illegal entry into the United States and for apprehending undocumented aliens who have entered 
the United States illegally. The southern boundary of the westernmost portion of the BMGR 
West includes approximately 37 miles of the international border between the United States and 
Mexico. Activities involving the smuggling of people, drugs, or other contraband occur on the 
BMGR West. Two CBP jurisdictional sectors, the Tucson and Yuma sectors, are responsible for 
the entire Arizona-Mexico border, with the latter covering the BMGR West through the Wellton 
and Yuma stations. 
Although the DHS has the authority to waive environmental laws under certain circumstances, 
activities such as road maintenance, dragging of roads, and placement of Multiple Surveillance 
Capability (MSC) vehicles have not been included in any waiver. MCAS Yuma has had a series 
of discussions and formal meetings between the MCAS Yuma CO and the CBP Yuma Sector 
Chief and between the MCAS Yuma Conservation staff and CBP Yuma Sector Public Lands 
Liaison. MCAS Yuma has also entered into an MOU regarding CBP’s action on the range to 
prevent or minimize the impact to cultural and natural resources. 
Due to several instances of CBP agents inadvertently damaging historic properties between 2015 
and 2019 (including as recently as March 2019), MCAS Yuma Conservation staff stepped up 
their efforts to encourage CBP to collaborate with MCAS Yuma in the protection of natural and 
cultural resources during the conduct of their mission. MCAS Yuma RMD personnel dedicated 
many hours in 2017 delineating multiple locations so as to provide CBP with suitable locations 
for the deployment of MSC trucks where such activities would not cause negative impact to 
cultural and natural resources. In October of 2018, MCAS Yuma representatives held a meeting 
with CBP officials, including the CBP Yuma Sector Agent-in-Charge, to request that CBP 
personnel discontinue the practice of randomly placing MSC trucks in culturally sensitive areas 
within BMGR West. In February of 2019, MCAS Yuma Conservation staff met with the 
Quechan Cultural Committee and CBP Yuma Sector staff to discuss the importance of CBP 
staying within approved locations and on approved roads. During March of 2019, an MCAS 
Yuma RMD Conservation Law Enforcement Officer (CLEO) spent several hours training 
various shifts of agents on the importance of protecting natural and cultural resources on the 
BMGR West by staying within approved locations and on approved roads. 
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Although MCAS Yuma will continue to try to work proactively with the CBP in minimizing 
impacts to natural and cultural resources, RMD will request funds from CBP for costs of any 
evaluations, excavations, and tests incurred by MCAS Yuma during the assessment of damages 
caused by CBP activities to any cultural resource site. 
Public Participation. Public interest in historic preservation matters on the BMGR West and 
participation during the Section 106 process is encouraged by the installation. The USMC and 
the SHPO seek and consider the views of the public when taking steps to identify and evaluate 
historic properties and when developing alternatives. Public participation in the Section 106 
process is coordinated with and satisfied by such programs conducted by the USMC under the 
authority of NEPA and other regulatory requirements. Providing public notice includes providing 
historic preservation information to the public adequate to elicit feedback on such issues that can 
then be considered resolved in decision-making. Members of the public are given a reasonable 
opportunity to provide input and may have an active role in the overall process. 
The Barry M. Goldwater Range Executive Council. Since 1997, representatives of Luke Air 
Force Base, MCAS Yuma, the AGFD, the USFWS, the Bureau of Land Management, and the 
National Park Service have met frequently to discuss BMGR regional issues. This group, called 
the BMGR Executive Council, is not a decision-making body, but the sharing of information that 
takes place at these meetings facilitates regional solutions to common problems that are difficult 
or impossible to address one agency or jurisdiction at a time. This is particularly useful because 
the missions and responsibilities of the non-military agencies transect land management 
boundaries. MCAS Yuma sends one representative to this council. 
The Intergovernmental Executive Committee. In recognition of the level of public interest in 
the management of natural and cultural resources at the BMGR, the MLWA of 1999 called for 
the creation of an Intergovernmental Executive Committee comprised of: 


…selected representatives from interested federal agencies, as well as at least one elected 
officer (or other authorized representative) from State government and at least one elected 
officer (or other authorized representative) from each local and tribal government, as may be 
designated at the discretion of the Secretary of the Navy, the Secretary of the Air Force, and 
the Secretary of the Interior [PL 106-65 §3031(b)(6)].  


The sole purpose of the Intergovernmental Executive Committee is to exchange views, 
information, and advice pertaining to the management of natural and cultural resources on the 
BMGR. The Intergovernmental Executive Committee, consisting of representatives of federal 
and state agencies, local governments, and federally recognized tribes, meets three times a year, 
rotating the location between Tucson, the Phoenix metropolitan area, and Yuma, and its meetings 
are open to the interested public. MCAS Yuma sends one representative to this committee to 
address local concerns. 
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2. CULTURAL RESOURCES MANAGEMENT STRATEGY 


2.1. MILITARY AND NON-MILITARY ACTIVITIES ON BARRY M. GOLDWATER 
RANGE WEST THAT MAY HAVE THE POTENTIAL TO AFFECT CULTURAL 
RESOURCES 


2.1.1. Military Training Facilities and Uses 


The primary mission of the BMGR West is to support readiness training by the USMC and USN 
aircrews, including use as (1) an armament and high-hazard testing area; (2) training for aerial 
gunnery, rocketry, electronic warfare, and tactical maneuvering and air support; and (3) other 
defense-related purposes. For the USMC and other users, the BMGR West is an essential 
component of their ability to produce the combat-ready crews needed to defend the nation and its 
interests. Table 2, which was adapted from the 2018 INRMP Public Report (Luke Air Force 
Base and MCAS Yuma 2018b), provides a summary of the current military training facilities and 
military uses at the BMGR West (see Sections 1 and 2 of Part I of the ICRMP [Luke Air Force 
Base 2009a] for additional details). 
In addition to developed targets and ground support areas, 636 miles of roads are present on the 
BMGR West, of which 209 miles are administrative (non-public) use and 427 miles are for 
administrative and public use (Luke Air Force Base and MCAS Yuma 2018b). This road 
network provides surface access to, between, or within the various functional areas of the range. 
All vehicles are restricted to designated roads except as required by explosive ordnance disposal, 
maintenance, emergency response, and environmental staff and contractors conducting required 
mission support activities. 


Table 2.  Current Military Training Facilities and Uses at Barry M. Goldwater Range West 
Range Feature or Facility Description 


Surface Area and Airspace 


BMGR West Surface Area 
The BMGR West surface area consists of approximately 40 percent of the total 
BMGR acreage; boundary and land withdrawal areas were established by the 
MLWA of 1999. 


Restricted Airspace R-2301W lateral boundaries, altitude floor (ground surface), and altitude 
ceiling (80,000 feet above mean sea level) are unchanged since 1960. 


Airspace Subranges 
Four airspace subranges (TACTS-Hi, TACTS-Low, Cactus West, and AUX-II) 
are allocated to one or more subranges or are aggregated into larger units as 
needed to support training. 


Aviation Training Ranges and Facilities 


AUX-II 


AUX-II provides an assault landing zone airstrip for training aircrews of C-130 
aircraft to operate in and out of a primitive landing zone in a forward area; 
AUX-II also continues to be used as a staging area or FARP for helicopter 
operations. 


F-35B ALF 


Construction of the F-35B ALF, otherwise known as KNOZ, was completed in 
2015; the ALF includes three simulated landing helicopter assault decks, flight 
control towers, aircraft maintenance shelter, refueling apron, and a fire and 
rescue shelter. 


Cactus West Target Complex 
The Cactus West Target Complex includes a bull’s-eye target, located inside a 
1,500-foot radius bladed circle, and two berm and panel targets for strafing 
practice; ordnance deliveries are restricted to inert and practice munitions. 
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Table 2.  Current Military Training Facilities and Uses at Barry M. Goldwater Range West 
Range Feature or Facility Description 


Urban Target Complex 


The Urban Target Complex provides a simulated urban setting with streets, 240 
buildings, multiple targets, and vehicles for training aircrews in precision air-
to-ground attack in densely developed and populated areas; the complex is 
located inside a fenced area. 


Instrumentation 


A portion of the TACTS Range is instrumented to support air-to-air and air-to-
ground combat training; the electronic architecture is composed of 27 fixed-
positions and 17 mobile-positions that can track, record, and replay the 
simultaneous actions of 36 aircraft and scoring weapon use; no munitions are 
fired or otherwise released on this electronically scored range. 


Air-Ground Training Facilities 


Ground Support Area 


Thirty-three undeveloped ground support areas allow units to participate in 
off-road training exercises; most ground troop developments are coordinated 
with aviation training exercises to enhance the realism of air-ground training 
evolutions for both elements. 


Parachute Drop Zones 


Twenty-one parachute tactical drop zones are currently designated. The 
AUX-II drop zone is located within a previously disturbed, inactive bull’s-eye 
bombing target; the drop zone immediately to the east of AUX-II is the only 
drop zone approved for parachute cargo drops, which require retrieval by an 
off-road combat forklift. Ten drop zones are located within ground support 
areas to minimize off-road driving for retrievals. 


Ground Combat Training Ranges 


Rifle and Pistol Ranges The Rifle and Pistol Ranges are used to train and qualify personnel in the use of 
small arms. 


Small Arms Live-Fire 
Maneuver Range (Range 2) 


The Small Arms Live-Fire Maneuver Range is located in an unused sand and 
gravel borrow pit and serves as a close combat maneuvering range for training 
small teams or individuals in the tactical use of infantry small arms. 


Multi-Purpose Machine Gun 
Range (Panel Stager) 


The Multi-Purpose Machine Gun Range is located at the inactive air-to-ground 
bombing target at the Panel Stager Range 2; ground-to-ground machine gun 
fire of .50 caliber and smaller is directed from guns mounted on vehicles 
traveling on existing access roads at target sets located in the retired bombing 
impact area. 


CSOC 1 and 2, Murrayville 
(East and West) 


Four CSOCs are designed to train troops assigned to protect vehicle convoys in 
combat theaters; static and pop-up targets that simulate threats are located in 
ambush scenarios along the access road and run-in line; these are located along 
the existing access roads in the vicinities of the Cactus West Target Complex, 
Urban Target Complex, and along the run-in line to the Urban Target Complex. 


Combat Village 


The Combat Village simulates a small building complex adjacent to a railroad; 
this facility is used as an electronically scored target and for training small units 
in infantry tactics involving reconnaissance, assaults, or defense; only blank 
small arms munitions and a special effects small arms marking system are 
authorized. 


Hazard Areas 


Five hazard areas, four to the west and one to the east of the Gila and Tinajas 
Altas mountains, support use of small arms and/or aircraft lasers in training 
operations; surface entry to hazard areas is closed to nonparticipating personnel 
when hazardous activities are scheduled. 


Support Areas 


Cannon Air Defense Complex 
The Cannon Air Defense Complex provides administrative, maintenance, and 
training areas for a Marine Air Control Squadron; the complex is a permanent 
built-up facility of about 192 acres. 
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Table 2.  Current Military Training Facilities and Uses at Barry M. Goldwater Range West 
Range Feature or Facility Description 


AUX-II FASP 
The FASP provides temporary secure storage for munitions used by ground 
units during exercises, primarily during semi-annual weapons and tactics 
instructor courses; the FASP is located about 1,500 feet northwest of AUX-II. 


Munitions Treatment Range The Munitions Treatment Range is used to train personnel in using demolitions 
explosives and unexploded ordnance. 


Live Ordnance and Drop Tank 
Jettison Area 


The Cactus West Target bull’s-eye is used as a Live Ordnance and Drop Tank 
Jettison Area for aircraft experiencing difficulties that warrant a precautionary 
jettisoning of external stores prior to recovery at MCAS Yuma. Panel Stager 
Range 2 is currently used as the impact area for the Multi-Purpose Machine 
Gun Range. 


Source: adapted from Table 2-2 in the 2018 INRMP Public Report (Luke Air Force Base and MCAS Yuma 2018b) 


ALF = Auxiliary Landing Field; AUX-II = Auxiliary Airfield II; BMGR = Barry M. Goldwater Range; CSOC = Convoy 
Security Operations Courses; FARP = forward arming and refueling point; FASP = Field Ammunition Supply Point; MCAS = 
Marine Corps Air Station; MLWA = Military Lands Withdrawal Act of 1999; TACTS = Tactical Aircrew Combat Training 
Systems 


2.1.2. Barry M. Goldwater Range West Management Units and Public Access 


The original INRMP identified seven management units within the BMGR, three of which are 
within the BMGR West (Luke Air Force Base and MCAS Yuma 2007). Because of differences 
in their historical and proposed uses, as well as differences in the natural resources they contain, 
the Record of Decision for the INRMP EIS includes different management strategies for some 
units. 


 Management Unit 1 (approximately 230,000 acres) lies mostly within the restricted 
area in the westernmost portion of the BMGR West and is off limits to most public 
visitation. Although a number of military operations occur within this unit, the surface 
effects of these activities are limited to a small portion of the area. Existing roads 
provide limited access to most of the unit. 


 Management Unit 2 (approximately 265,000 acres) incorporates a topographically 
diverse landscape including the Gila Mountains, Copper Mountains, Wellton Hills, 
and Baker Peaks, as well as the Lechuguilla Desert Valley. Tactical Aircrew Combat 
Training System Range facilities and the USMC ground support areas are located 
within this unit. With the exception of the laser hazard area, public access is 
compatible with current military operations throughout most of this unit. This unit, 
which includes areas with some of the highest road densities within BMGR, has long 
been a popular public outdoor recreation area. 


 Management Unit 3 (approximately 195,000 acres) occupies the easternmost area of 
the BMGR West and is generally bounded on the east by the Mohawk Mountains, 
although the northeastern corner of the area lies on the eastern side of these mountains. 
This unit contains some of the largest roadless areas on the BMGR West. Military 
surface use within Unit 3 is limited to five widely dispersed ground support areas and 
scattered Tactical Aircrew Combat Training System Range instrument sites. The area 
is generally open to public visitation on a seasonal basis, but the rates of visitation are 
less than those experienced in Management Unit 2. The unit is within the current range 
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of the endangered Sonoran pronghorn, which extends eastward into the BMGR East 
and southward into the Cabeza Prieta National Wildlife Refuge.  


There are no developed recreation sites or facilities on the BMGR West. All recreational access 
is by permit only, and public access may be restricted occasionally to support military activities 
that present safety hazards and/or have security requirements. Visitors must abide by range-
specific rules, including rules related to rock hounding and hunting (Luke Air Force Base and 
MCAS Yuma 2018b). Disturbance or removal of cultural artifacts is strictly prohibited. 
Those members of the public who wish to access the range must visit www.luke.isportsman.net 
to obtain a range pass, watch a safety video, and sign a hold-harmless agreement with the DoD 
prior to accessing range lands. BMGR West Rules, available on the website, emphasize the fact 
that cultural resources are protected under federal law from collection, damage, or disturbance of 
their settings. 
Public access to, and use of, portions of the range may be restricted or curtailed if and when such 
measures are required in order to protect vulnerable resources, such as sensitive cultural 
resources. 


2.1.3. Other Activities under the Barry M. Goldwater Range Integrated Natural Resources 
Management Plan 


The original BMGR INRMP (Luke Air Force Base and MCAS Yuma 2007) identified specific 
goals for the range that support the military mission, the protection and conservation of cultural 
resources, and public access, some of which fall under the purview of, or may trigger 
stewardship actions under, the Cultural Resources Management Program: 


 Manage cultural resources in accordance with the BMGR ICRMP. 
 Provide for public access to BMGR resources for sustainable multipurpose use, 


consistent with the military purposes of the range (including security and safety 
requirements) and ecosystem sustainability. 


  


 Apply ecosystem management principles through a goal- and objective-driven 
approach that recognizes social and economic values; is adaptable to complex, 
changing requirements; and is realized through effective partnerships among private, 
local, state, tribal, and federal interests. 


 Meet or exceed the statutory requirements of the MLWA of 1999, the Sikes Act, and 
other applicable resource management requirements. 


 Require that public access (via a range pass) and use of the BMGR be compatible with 
mission activities and other considerations such as security, safety, and resource 
conservation and protection goals. 


 Incorporate cultural resource protection strategies that reflect DoD’s mandate to 
preserve cultural resources, including consideration of those resources in its 
decision-making process. 


 Comply with Protection of Historic Properties (36 CFR 800) and DoD policy, which 
require agencies to initiate consultation with the SHPO, tribes, and others, pursuant to 
Section 106 of the NHPA, early in the planning process, when the widest range of 
prudent and feasible alternatives is available and issues identified through consultation 
may be resolved most easily. 



http://www.luke.isportsman.net/
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 Be consistent with the ICRMP for the BMGR. 
 Prohibit commercial tour operations on the BMGR unless a range policy is developed 


to permit and regulate or restrict this use. 
 In accordance with Section 3031(b)(3)(E)(vi)(I) of the MLWA, develop an MOA with 


agencies and tribal governments responsible for lands adjacent to the BMGR to 
establish courses of action to be taken by SECNAV to prevent, suppress, and manage 
brush and range fires occurring outside the boundaries of the range resulting from 
military activities. 


Additional activities discussed in the 2018 INRMP Public Report (Luke Air Force Base and 
MCAS Yuma 2018b) that could affect cultural resources and may trigger stewardship actions 
include wildlife enhancement projects (e.g., water and food plots), invasive species control, 
illegal border traffic, wildland fire management, public recreation, and installation of signs, 
gates, and fences to support road infrastructure and public access. 


2.2. CULTURAL RESOURCES OVERVIEW 


2.2.1. Cultural Historical Overview 


Section 5 of Part I of the ICRMP (Luke Air Force Base 2009a) provides a comprehensive 
cultural historical overview of the BMGR, from the Paleoindian period to present day. It 
summarizes each time period, identifies current research issues, and provides the background 
necessary for evaluating potential historic significance of cultural resources on the BMGR West. 


2.2.2. Previous Cultural Resources Investigations 


Cultural resource inventories are one of the most valuable tools in an installation’s planning 
program. Such inventories facilitate forward planning by indicating areas of the range and 
training areas that are sensitive for archaeological sites and historical buildings and areas in 
which undertakings may occur without concern for adversely impacting significant cultural 
resources. Such inventories also help with identifying the risk, expense, and investment of time 
that must be incurred by a project to avoid or mitigate impacts to significant sites. 
While smaller military installations may have completed 100 percent cultural resource inventory 
on lands within their jurisdiction, the majority of larger installations have yet to complete 
archaeological and historical resource inventories. One of the goals of the cultural resources 
program for the BMGR West is to accomplish 100 percent survey coverage, in order to obtain a 
complete picture of the resources requiring management. Because the range’s boundaries cover 
such a vast land area (approximately 700,000 acres), a complete survey has yet to be completed. 
Long-term planning is in place to continue systematic surveys of the entire range (see also SOP 
#1 for more information). 
While a full inventory of the BMGR West has yet to be accomplished, current knowledge of the 
cultural resources on the range has provided a cursory understanding of areas of low, medium, 
and high archaeological and historical sensitivity. The following discussion of previous studies 
addresses overview studies and archaeological investigations, historic building and structure 
evaluations, and other studies for the range. 
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Overview Studies and Archaeological Investigations 


As of May 2019, about 142,448 acres (20 percent of the range) have been surveyed for 
archaeological resources. Appendix E-1 lists 92 cultural resources investigations based on the 
current MCAS Yuma Cultural Resources database and identifies each study by MCAS Yuma 
report number, title, author, and contractor. This list includes several large overview studies and 
context studies that have been prepared for either the BMGR as a whole or specifically for the 
BMGR West (e.g., Ahlstrom 2000; Hartmann and Thurtle 2000; Schaefer et al. 2007; Woodall et 
al. 1993). The majority of prior studies relate to investigations associated with specific 
undertakings with the potential to affect cultural resources (e.g., Apple 1996; Middleton 1981; 
Schaefer and Andrews 2010; Underwood 2003). Of particular note, however, is the number of 
recent surveys covering large expanses of land ranging from 6,000 to over 26,000 acres on the 
BMGR West (e.g., Hart and Hart 2011; Hlatky et al. 2016; Keur et al. 2015; Laine and Seymour 
2016; Neuzil 2012). Even though only 20 percent of the range is currently surveyed, long-term 
planning is in place for systematically surveying the entire range, as noted above.  


Historic Building and Structure Evaluations 


All buildings and structures on the BMGR West that were built prior to 1969 have been 
evaluated for significance based on the four NRHP criteria for evaluation. All seven were either 
determined not eligible for listing on the NRHP or, through consultation with the Arizona SHPO, 
were determined to be nonstructural elements of a type that are not generally considered for 
listing on the NRHP. All buildings and structures on the BMGR West that were built during the 
Cold War (i.e., prior to 1990) have been evaluated for significance based on Criteria 
Consideration (g) of the NRHP (a property achieving significance within the past 50 years if it is 
of exceptional importance). Of the 17 that fall into this category, 8 were determined not eligible 
for listing on the NRHP under Criteria Consideration (g), and, through consultation with SHPO, 
9 were determined to be nonstructural elements of a type that are not generally considered for 
listing on the NRHP. The eight properties that were determined to be not eligible for listing on 
the NRHP under Criteria Consideration (g) will be reassessed for significance once they reach 
the 50-year threshold. 


Cultural Affiliation Study 


A BMGR West Cultural Affiliation Study (Fortier and Schaefer 2010) was conducted in 
accordance with Section 110 of the NHPA and in support of NAGPRA, the American Indian 
Religious Freedom Act, Executive Order 13007 (Indian Sacred Sites), and Executive Order 
13175 (Consultation and Coordination with Indian Tribal Governments). The study presents 
overviews of the history, culture, and indigenous peoples of southwestern Arizona, including 
information about the Yuman speaking peoples of the Colorado and Gila River regions as well as 
the Piman speaking peoples known as Tohono O’odham and Hia C-ed O’odham. The study also 
presents information about Native American culturally significant resources which have been 
used for food, ritual activities, and construction materials by the affiliated tribes of the BMGR 
West region. This may help MCAS Yuma better assess potential impacts to natural and cultural 
resources of concern to the affiliated Native American tribes of the BMGR West region. 


2.2.3. Recorded Cultural Resources 


For the most part, sites identified at the BMGR West are split fairly evenly between prehistoric 
and historical resources. The prehistoric resources found on the range include an array of 
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pre-contact cultural remains, including lithic and ceramic artifact scatters, temporary habitation 
sites, rock features and rock art, prehistoric trails, and other sites. These prehistoric resources 
document the continuous use of the range from its earliest known inhabitants of the Paleoindian 
Period (approximately 7,500 to 10,000 years ago) through the time of Euro-American 
exploration and settlement. Previously documented historical resources located within the 
BMGR West are World War II-era military bombing targets, historic trash scatters and 
roadways, evidence of mining activities, campsites, and historic artifact scatters. 
Appendix E-2 lists previously recorded cultural resource sites within the BMGR West based on 
the current MCAS Yuma Cultural Resources database. The list provides the MCAS Yuma site 
number and corresponding ASM site number, NRHP eligibility determination, references for the 
original site recordation and any updates, and a brief description of the recorded resource. 
According to the current database, there are 414 recorded sites located within the BMGR West as 
of May 2019. Of these sites, 1 is listed on the NRHP, 113 have been determined eligible for 
listing, 203 have been determined not eligible for listing, and 97 have not been evaluated (see 
Appendix E-2). The NRHP-listed site is El Camino del Diablo (BMGRW-0002/SON C:1:15), 
which consists of an overland route and associated artifact scatters, trails, and roads that leads 
from Sonoyta, in Mexico, into the U.S. through the Cabeza Prieta National Wildlife Refuge, 
entering the BMGR West about 3 miles north of the U.S./Mexico border and heading west to the 
Tinajas Altas Mountains. Although the route is known to run north from there on both the east 
and the west sides of the Gila Mountains, only the east/west trending southern portion is listed on 
the NRHP. 


2.2.4. Traditional Cultural Properties 


Traditional Cultural Properties (TCPs) are defined in Parker and King (1990) as places of special 
heritage value to contemporary communities because of their association with the cultural beliefs 
or practices that provide a foundation for those communities and provide a basis in maintaining 
cultural identity. It should be noted that not all TCPs are related to Native American sacred sites; 
the term is applied to any traditionally used site, regardless of cultural affiliation. It should also 
be stated that a great deal of knowledge regarding specific TCPs is likely unavailable to 
researchers, as the Native American community often maintains such information as 
confidential. 
Much of the effort to identify TCPs on the range lies in consultation with affiliated tribes. The 
Native American community may assign cultural significance to land and other kinds of natural 
resources on a broad scale, or may focus on discreet locations. TCPs may also cover a range of 
resource types, from geographic features to traditional resource gathering areas. 
An inventory of TCPs was undertaken by Dames and Moore (Tisdale 2001) and conducted in 
consultation with Native American tribes in the region. The general types of sites that are 
considered TCPs within the BMGR’s boundaries include tinajas, caches of religious goods, 
possible burials, pictographs, and rock features (alignments, cleared circles, and intaglios). 
Sometimes referred to as natural water tanks, tinajas are naturally occurring depressions or 
catchments that can catch and hold surface water. There are also intermittent streams, mountain 
springs, and sand catchments located within the BMGR West. Because water is necessary for 
survival and is the primary limiting factor in an area as arid as the western Papagueria, natural 
water sources would have likely been assigned high cultural importance. 
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No TCPs or sacred sites on the BMGR West have been officially identified or designated by 
Native American representatives to date. As discussed in Section 2.3.4 (Access to Cultural 
Resources Data), MCAS Yuma does not ask for, nor does it maintain, locational information for 
any TCPs or sacred sites that the tribes wish to keep confidential. 


2.2.5. Other Unique or Sensitive Cultural Resources 


Buried Cultural Resources 


The potential for buried cultural resources depends on the geology, the geomorphology, and the 
soil types (to mention a few of the most dominant factors) found throughout the BMGR West. 
As more research is conducted in and around the range, more accurate appraisals can be made 
regarding the potential for buried cultural deposits. Several areas have already been identified as 
having known buried cultural deposits. These areas should be considered of high importance 
when making decisions about projects or actions that could affect them. 


Desert Pavement 


Areas on the range with desert pavement are also considered to have archaeological potential. 
Desert pavement signifies areas that have maintained their surface and subsurface integrity and 
are typically indicative of undisturbed, older soil deposits. Desert pavement is formed when finer 
grained soils are swept away by winds, through winnowing of fine-grained sediments during 
rain, or by larger stones moving progressively upwards as finer-grained soils are redeposited 
beneath the surface. 


Tinajas 


Tinajas, which translates as “small jars” in Spanish, are natural water-collecting bedrock 
depressions that were utilized by the prehistoric and historical inhabitants of the BMGR West as 
one of the few reliable water sources in the region. Tinajas are also imbued with a certain 
spiritual or religious significance and may qualify as TCPs, as noted above. 


Trails 


Over 50 pedestrian trails, whose periods of use range from the preceramic to the historical, have 
been recorded as sites or features within sites on the BMGR West. In addition to pedestrian 
trails, archaeologists have also noted myriad animal trails within their survey areas. Further 
complicating the identification of anthropogenic trails are those created by humans that have 
been utilized by animals in historical or modern times. With only 20 percent of the range 
surveyed, it can be estimated that there are another 250 pedestrian trails that have yet to be 
recorded on the BMGR West. 
Trails on the BMGR West that were used by its prehistoric inhabitants are generally considered 
spiritually significant features to the Native American tribes who consider some portions of the 
range as part of their aboriginal territories. Trails with temporally associated features or artifacts 
are typically considered significant for their contributions to the scientific knowledge about 
aboriginal travel and trade in this region. Due to the importance of aboriginal trails to both the 
Native American tribes and the scientific community, MCAS Yuma has specific instructions for 
recording trails that help to capture as much information as possible (see Appendix C). 
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2.2.6. Heritage Assets 


The DoN defines heritage assets as unique items of historical or natural significance that are 
categorized as “collections” and “non-collections.” Collections include artifacts, archival 
information (including audiovisual, electronic, text, and other similar documentation), artwork, 
and historical artifacts. Non-collections are defined as archaeological sites, buildings and 
structures, cemeteries, and memorials and monuments. 
Importantly, the broad category of heritage assets includes properties subject to treatment as 
cultural resources, as well as other objects, such as artwork, flags, uniforms, and similar items 
that do not qualify for protection under historic preservation law. These latter objects are not 
subject to management under this ICRMP; however, they are subject to reporting to the DoN and 
the USMC Historical Center. 


2.2.7. Data Gaps 


Although substantial cultural resources work has been completed to date, forming a considerable 
base of knowledge for the BMGR West, there remains data gaps and the potential for discovery 
of additional historic properties. Given the large size of the BMGR West (approximately 
700,000 acres), a complete inventory of range property has not been completed. Since the 
MLWA of 1999 transferred control of the BMGR West to MCAS Yuma, there have been 
approximately 40 cultural resources surveys on the range. Each of these surveys was conducted 
in support of one of three general project categories: military use (12 surveys); other agencies 
(e.g., the CBP, Arizona Department of Transportation) (13 surveys); and natural and cultural 
resources studies (15 surveys). Surveys for the military and other agencies are funded by the 
project proponent and are specific to the locations of the proposed projects. As of May 2019, 
about 142,448 acres (20 percent of the range) have been surveyed for archaeological resources. 
The majority of the cultural resources studies, totaling over 100,000 acres, have been conducted 
within the Area of Potential Effects (APE) of the 2005 INRMP PA and focused on designated 
roadway corridors and areas of known high traffic use by the CBP and for public recreation. 
Because the corridors of all of the designated roadways on the BMGR West have now been 
surveyed, future cultural resources funding will be used mainly for inventorying resources within 
high traffic areas (see also Section 2.3.7, under Integrated Natural Resources Management Plan 
Programmatic Agreement Site Monitoring and Management Plan). 
Of the 414 sites recorded to date located within the BMGR West, 97 have not been evaluated for 
listing on the NRHP. Therefore, a primary data gap centers on evaluating recorded resources that 
have either not been evaluated or warrant reevaluation for NRHP eligibility (see also Section 
2.3.7, under National Register of Historic Places Evaluation of Undetermined Sites). While sites 
should be evaluated under all NRHP criteria, a robust research design can be used to set the stage 
for evaluating a site under NRHP Criterion D (have yielded or may be likely to yield, 
information important in history or prehistory). A well-developed research design should be set 
within a historical context appropriate for the range and should include a series of research 
questions relevant to the region. For prehistoric sites, these questions may center on core themes, 
such as chronology, subsistence, settlement, and trade. For historic period sites, core themes may 
include contact and interaction between Native Americans and non-indigenous groups, 
transportation, mining, and military land use. Section 6 of Part I of the ICRMP (Luke Air Force 
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Base 2009a) provides more information on relevant research questions and the NRHP evaluation 
process, including guidance for evaluations of TCPs. 


2.3. MANAGEMENT ACTIONS 


MCAS Yuma is responsible for compliance with several laws, regulations, policies, and 
directives related to the management of cultural resources (Section 1.4, Laws, Regulations, and 
Standards). This section addresses management actions on the BMGR West that support the 
installation’s compliance with these requirements, while fulfilling its mission and supporting the 
missions of its tenants. Additionally, regularly scheduled training for MCAS Yuma personnel 
involved with cultural resource issues are available on an annual basis, as needed, including 
overviews of regulatory requirements (e.g., NHPA, ARPA, NAGPRA). 


2.3.1. Integrated Cultural Resources Management Plan Updates 


As required by U.S. Marine Corps Guidance for Completion of an Integrated Cultural Resources 
Management Plan Update (USMC 2009), this ICRMP will be reviewed annually and updated on 
an as-needed basis to take into account new information and address any problems encountered 
with using the document. During the annual review, the CRM will complete a self-assessment to 
determine the success of the cultural resources program over the previous year and to note 
specific accomplishments or challenges encountered. Annual reviews may also include 
participation by external stakeholders to note changes in points-of-contact, discuss initiatives 
completed over the previous year, and outline upcoming projects. 
ICRMP updates will integrate the latest available cultural resources information, including any 
new cultural resource studies on the BMGR West and any sites that have been newly identified, 
evaluated, or mitigated. Existing or new federal laws or regulations will be updated or added to 
relevant sections of the ICRMP, and any regulatory actions or violations that have occurred since 
the last update will be noted. SOPs will be improved and updated as needed based on the result 
of their use. Updates to the ICRMP will also consider any changes in the military mission, 
substantial increases or decreases of range acreage, identification of new consulting partners, and 
achievement of major program milestones. All updates to this ICRMP will be made in 
compliance with DoD Instruction 4715.16. 
Future ICRMP updates will be summarized in this section. 


2.3.2. Standard Operating Procedures for Cultural Resources Compliance Actions 


MCAS Yuma has developed a series of SOPs that address the installation’s objectives, staffing, 
policies, and compliance actions to ensure legal and regulatory requirements for managing 
cultural resources are fulfilled.  


National Historic Preservation Act Compliance (SOPs #1 and 2) 


Requirements for Section 110 of the NHPA compliance are provided in SOP #1. Section 110 
guides federal agencies in ensuring that historic preservation is integrated with agency 
programming and charges these agencies with the responsibility to identify, preserve, and 
maintain historic properties within their jurisdictions. Each federal agency is responsible for 
establishing a preservation program to identify, evaluate, protect, and preserve historic properties 
and prepare nominations for the NRHP. Out-year funding should be programmed to take into 
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consideration the costs of completing a Section 110 inventory of the entire BMGR West. In 
particular, the program should set goals for the number of acres to be surveyed per year 
contingent upon funding to work towards completion of a comprehensive record of 
archaeological sites located on the range. The program should also set goals for evaluating sites 
on a regular basis, as funding allows. 
Procedures for Section 106 of the NHPA compliance are provided in SOP #2. Section 106 
directs federal agencies to take into account the effect of their undertakings on historic 
properties. Compliance procedures are outlined in the ACHP’s regulations, Protection of 
Historic Properties (36 CFR 800). These include guidance on how to identify, evaluate, 
determine effects, and resolve adverse effects of all undertakings on historic properties. The 
NHPA recommends that federal agencies begin the Section 106 process early in the 
undertaking’s planning so that a broad range of alternatives may be considered during the 
planning process for the undertaking. Consultation with the SHPO and communication with 
Native Americans should begin in this critical early phase and continue through the phases that 
follow. In addition to the SHPO and Native American representatives, the USMC will also plan 
to enter into discussion with other parties that have a demonstrated interest in the project at hand, 
including interested members of the public. 
The Section 106 process is often conducted concurrently with the processes associated with 
NEPA. NEPA mandates that federal agencies consider all environmental consequences relevant 
to proposed actions and reasonable alternatives and include the public in the decision-making 
process. A cultural resources survey with NHPA Section 106 review often supports the cultural 
resources component of an Environmental Assessment (EA) or an EIS, which are two types of 
documents that may be used to detail the analyses of impacts performed during the NEPA 
process. Although the NEPA process can be used to satisfy Section 106 compliance review, 
MCAS Yuma typically adheres to the regulations separately yet runs the processes concurrently. 
Several factors contribute to this preference including funding, contracting, and timing of the 
processes. The most significant factor, however, is the release of cultural resource locations. 
Often an essential part of Section 106 review, these locations cannot be disclosed in public 
documents, including EAs and EISs. Thus, a summary of the thorough Section 106 review is 
written for inclusion in the public NEPA documents. 


Archaeological Resources Protection Act Compliance (SOP #3) 


ARPA strengthened protection of archaeological resources on federal and tribal lands by 
changing the criminal classification for unauthorized excavation, collection, or damage from 
misdemeanors (defined by the Antiquities Act of 1906) to felonies. Trafficking in archaeological 
resources from public and tribal lands is also prohibited by ARPA. ARPA requires notification 
of affected Native American tribes if archaeological investigations would result in harm to or 
destruction of any location considered by tribes to have religious or cultural importance. Policies 
and procedures for ARPA permits, ARPA violation documentation, and other actions are 
provided in SOP #3. 


Native American Graves Protection and Repatriation Act Compliance and Inadvertent 


Discoveries (SOPs # 4 and 5) 


NAGPRA protects human remains, funerary objects, sacred objects, and items of cultural 
patrimony of indigenous peoples on federal lands. NAGPRA also applies to collections 
management related to the treatment of Native American human remains, associated or 
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unassociated funerary objects, sacred objects, and objects of cultural patrimony. This includes 
collections that were previously recovered and held in federal or federally funded archaeological 
repositories. Requirements for federal collections include the preparation of an inventory of 
NAGPRA-related artifacts, human remains, and funerary objects. NAGPRA also contains 
provisions for repatriation of such objects to lineal descendants or culturally related Indian tribes. 
Policies and procedures for NAGPRA inventories, consultations, and inadvertent discoveries of 
NAGPRA-related materials are provided in SOP #4. 
SOP #5 provides procedures for inadvertent discoveries of non-NAGPRA-related cultural 
materials. These inadvertent discoveries, also referred to as post-review discoveries, are managed 
in accordance with the Secretary of the Interior’s regulations, Protection of Historic Properties 
(36 CFR 800.13). 


Treatment and Curation of Archaeological Collections (SOP #6) 


The regulations titled Curation of Federally-Owned and Administered Archaeological 
Collections (36 CFR 79) establish definitions, standards, procedures, and guidelines to be 
followed by federal agencies to preserve collections of prehistoric and historical material remains 
and associated records recovered under the authority of the Antiquities Act (54 USC §§ 320301 
et seq.), the Reservoir Salvage Act (54 USC §§ 312501 et seq.), the NHPA (54 USC §§ 300101 
et seq.), or ARPA (16 USC §§ 470aa–mm). 
While most collections associated with the BMGR West are currently housed at the ASM in 
Tucson, Arizona, some collections are at the BMGR Repository at Gila Bend Air Force 
Auxiliary Field and the MCAGCC Curation Facility. New collections will be housed at the 
MCAGCC Curation Facility for long-term storage and curation per an MOA for curatorial 
services of archaeological artifacts, specimens, and associated records (see Section 1.3.2 and 
Appendix B). Copies of technical reports, site records, and other associated materials are also 
housed at MCAS Yuma and managed by the MCAS Yuma CRM. Additional policies and 
procedures for the treatment and curation of archaeological collections are provided in SOP #6. 
Tribal Consultation Program (SOP #7) 


Consultation is the formal, mutual process by which an installation commander and/or CRM 
communicates and coordinates with tribal governments. It is intended to foster positive 
relationships with sovereign Native American nations and to ensure active participation by tribes 
in planning and implementing activities that may affect resources of interest to those groups. 
Consultation provides an essential means of obtaining the advice, ideas, and opinions of Native 
American parties regarding the management of federal resources, as well as ensuring the 
concerns of all involved parties are addressed. SOP #7 provides policies and procedures for tribal 
consultations regarding activities carried out on or issues concerning the BMGR West. 


2.3.3. Cultural Resources Data Management 


The MCAS Yuma CRM manages cultural resources databases and records, which are housed at 
MCAS Yuma and include: 


 hard copies of all reports; 
 digital copies of all reports; 
 historical maps and documents; 
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 hard and digital copies of internal and external correspondence; 
 hard and digital copies of relevant literature concerning cultural resources; 
 hard and digital copies of all site forms; and 
 digital (Adobe Portable Document Format [PDF] and GIS) information for all sites 


and survey areas. 
The BMGR West cultural resources GIS data are managed in two feature classes 
(Cultural_Resources and Cultural_Resources_Restricted) within the structure of the MCAS 
Yuma Spatial Data Engine (SDE). Within the Cultural_Resources feature class is the 
CulturalSurveyArea polygon feature, which contains the attributes for each of the cultural 
resources surveys that have been performed on the range. The Cultural_Resources_Restricted 
feature class contains one polygon feature and one point feature, ArchaeologicalSiteArea and 
ArchaeologicalSitePoint, respectively. As can be inferred from their titles, the data in the 
Cultural_Resources feature class can be accessed by personnel who have SDE permissions, 
while access to the Cultural_Resources_Restricted feature class is limited to those personnel 
who have a need to know and who have been approved by the CRM. 
Contractors submitting cultural resources GIS data to MCAS Yuma will be provided with a 
database template and attribute population instructions to ensure they are submitting data that are 
compliant with the Spatial Data Standards for Facilities, Infrastructure, and Environment 
(SDSFIE) and are in accordance with MCAS Yuma’s Specifications for Geospatial Data, which 
are provided in Appendix F-1. 


2.3.4. Access to Cultural Resources Data 


The general public can access government information through Freedom of Information Act 
(FOIA) requests. However, there are exceptions, including the dissemination of archaeological 
site location, character, or ownership information (see NHPA Section 304 and ARPA Section 9). 
MCAS Yuma follows best management practices for maintaining the confidentiality of 
archaeological site locations, which means that only professional archaeologists and qualified 
personnel with a valid need are allowed to access such data. Site location information will be 
available to project planners on a need-to-know basis, and such information cannot be included 
in subsequent analyses, reports, or studies that might be made available to the general public. 
Contractors and other agencies who have a need to use MCAS Yuma cultural resources GIS data 
must request access permission from the MCAS Yuma GIS Manager. A sample of a Geospatial 
Data Request letter is included in Appendix F-2. These outside data users will be required to sign 
a Geospatial Data Use and Nondisclosure Agreement, a copy of which is provided in 
Appendix F-3. Requests for site location data from professional archaeologists who are not under 
contract to the DoD and requests from the general public will be referred to the ASM (i.e., use of 
the ASM’s GIS-based AZSITE system). 
Additionally, reports and site records that contain resource locations are kept in locked cabinets 
in a room with restricted access. Electronic data with resource location information is stored in a 
secured database where access is granted by the CRM on a need-to-know basis. Because 
exemption from a FOIA request cannot be guaranteed, MCAS Yuma does not ask for or 
maintain locational information for any TCPs or sacred sites that the tribes wish to keep 
confidential. 
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2.3.5. Public Outreach 


Public outreach is an important part of cultural resources management to keep the public 
informed and engaged about cultural resources present on the range. Public outreach activities 
include participation in Arizona Archaeology Month as well as presentations of archaeological 
data at symposia (such as the annual meeting of the Society of American Archaeology), DoD-
sponsored events, meetings of archaeological and historical societies, and Site Steward 
conferences. The results of archaeological and historical research are also published in 
professional journals. These efforts should follow MCAS Yuma’s best management practices for 
maintaining required confidentiality as noted above. 
Other public outreach efforts include providing public access to cultural resources on the range, 
which is consistent with Executive Order 13287 (Preserve America). The site most often visited 
by the public is the historic Fortuna Mine and La Fortuna ghost town. In 2007, RMD 
Conservation staff developed and installed a 2-mile interpretative trail through the site that 
allows the public to learn about the early Arizona territory mining process and gain insight into 
the daily lives of the people who lived and worked in this demanding environment. Also, group 
tours can be scheduled with an MCAS Yuma CLEO that focus on the anecdotal written history 
of the area through the eyes of people who lived there. 
In addition to Fortuna Mine visitors, the BMGR West draws off-road driving enthusiasts as well 
as gem and mineral collectors. MCAS Yuma CLEOs give tours and lectures at club meetings 
where they educate members on the ephemeral nature of cultural resources and how to avoid 
inadvertently disturbing features such as rock cairns and intaglios. The CLEOs also instruct the 
public on proper climbing, collecting, and driving etiquette in sensitive areas such as near rock 
art. 
Although guided tours are not offered for El Camino del Diablo, the public can access and 
traverse four segments of the famed Devil’s Highway on the BMGR West. MCAS Yuma 
cooperated with other federal agencies, Friends of the Sonoran Desert, and other Sonoran Desert 
alliances to produce A Visitor’s Guide to El Camino del Diablo, a booklet with a road log of 
junctions, miles, and Global Positioning System (GPS) coordinates at various intervals along the 
trail. In addition to telling the history of the trail, the guide highlights scenic viewpoints, natural 
features and processes, historical sites, and other points of interest. As with any other public 
forays onto the range, anyone traveling on El Camino del Diablo must obtain the appropriate 
visitor’s pass prior to entering the range. 
A recent public outreach project on the BMGR West, funded by a 2016 National Public Lands 
Day DoD Legacy Award, was the placement of a kiosk at the intersection of El Camino del 
Diablo and Foothills Boulevard. One side of the kiosk tells the story of El Camino del Diablo by 
highlighting dates and events that relay its importance as a travel route. The other side displays a 
map and photographs of some of the modes of travel that have been used on the route. The 
project also entailed intersection repairs and fencing to improve the intersection. 


2.3.6. Sustainability Initiatives and Protection of Cultural Resources 


One of the primary focuses of environmental stewardship within the DoD is the concept of 
sustainability; this concept applies to design, construction, operations, and resource conservation. 
Sustainable practices are an investment in the future. Through conservation, improved 
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maintainability, recycling, reduction and reuse of waste, and other actions and innovations, the 
USMC can meet current needs without compromising the ability of future generations to meet 
their own. Chapter 4 of the National Park Service publication, Guiding Principles of Sustainable 
Design notes that: 


Sustainability has often been an integral part of the composition of both tangible and 
intangible cultural resources. Ecological sustainability and preservation of cultural 
resources are complementary. In large part, the historic events and cultural values that are 
commemorated were shaped by mankind’s response to the environment. When a cultural 
resource achieves sufficient importance to be deemed historically significant, it becomes 
a nonrenewable resource worthy of consideration for sustainable conservation. 
Management, preservation, and maintenance of cultural resources should be directed to 
that end [National Park Service 1993]. 


Sustainability, therefore, is a key component of cultural resources management, and is reflected 
in the policies and procedures to manage NRHP-eligible buildings, structures, and archaeological 
sites at the BMGR West. All buildings and structures on the range that were built before 1969, as 
well as those built during the Cold War (i.e., prior to 1990), were either determined to be not 
eligible for listing on the NRHP, or, through consultation with the Arizona SHPO, were 
determined to be nonstructural elements of a type that are not generally considered for listing on 
the NRHP. Moving forward, properties determined to be not eligible for listing on the NRHP 
under Criteria Consideration (g) that were less than 50 years old at the time of their evaluation 
will be reassessed for significance once they reach the 50-year threshold. Similarly, properties 
built after 1990 will be evaluated once they reach the 50-year threshold. 
As described in Section 2.2.3 (Recorded Cultural Resources), there are 414 recorded 
archaeological sites located within the BMGR West as of May 2019. One of these sites is listed 
on the NRHP, 113 have been determined eligible for listing, 203 have been determined not 
eligible for listing, and 97 have not been evaluated. Roughly one-half of the currently 
documented sites on the BMGR West (all sites with eligible or undetermined eligibilities) are 
within the APE for the 2005 INRMP PA and will be managed in accordance with the proposed 
management plan after it is completed (see Section 2.3.7, under Integrated Natural Resources 
Management Plan Programmatic Agreement Site Monitoring and Management Plan). Presently, 
the INRMP PA is the document by which preservation decisions are guided. 
Based on the MCAS Yuma CRM records, one archaeological site on the range has been fenced 
to protect it from accidental intrusions by the military, the CBP, and public. The intaglio was 
originally recorded by Statistical Research Inc. in 1989 (Altschul and Jones 1989), who 
recommended that the site be fenced. The Bureau of Land Management Yuma Resource Area 
erected a three-strand barbed wire fence around the entire intaglio in 1990. 
MCAS Yuma also takes steps to educate people who work on the range in cultural resources 
protection. This type of education program serves to provide non-archaeologists with an 
awareness of the importance of the sensitive cultural resources located on the range, thereby 
leading to a favorable attitude towards protection and preservation. All military personnel, 
government employees, and contractors who perform any work on the BMGR West are required 
to attend a Range Safety Briefing prior to entering the range. The briefing includes a section on 
cultural resources sensitivity and awareness, as well as instructions on what to do if any are 
encountered. Contractors working on the BMGR West may receive a more in-depth briefing on 
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the cultural resources that may be encountered during their activities. Training may cover a range 
of subjects including an explanation of SOPs, an introduction to cultural resource regulations and 
management, and the identification of cultural resources themselves. 
Everyone who enters the range will be held accountable for their actions concerning cultural 
resources. 


2.3.7. Future Year Cultural Resources Compliance Undertakings 


The following are future year cultural resources compliance priorities. Funding priorities, also 
known as Common Output Levels of Service (COLS), are assigned to projects based on the 
catalog number, or type of activity, under which a particular project falls. Projects assigned a 
COLS of 3 are the highest priority, followed by COLS 2, with COLS 1 projects having the 
lowest priority. For instance, the catalog number for ICRMP funding, CN-3066, is automatically 
set to a COLS 3, as ICRMPs are required under Marine Corps Order 5090.2 (Volume 8). 
Conversely, a project nominating properties to the NRHP, CN-3060, is automatically set to a 
COLS 1, because property nominations, for example, have a lower priority than NAGPRA 
issues. The proposed future year cultural resources compliance undertakings are described 
below. Table 3 summarizes these undertakings, provides their COLS assignments, and lists their 
short-term and long-term needed actions. 
Tinajas Altas Management Plan. The Tinajas Altas Project began in 1996 with the goal of 
comprehensively recording the archaeological site and associated features and artifacts, which 
were under the management of Luke Air Force Base at that time. The management 
recommendations at the conclusion of the project in 2000 included a proposed Tinajas Altas 
Archaeological District. Between 2003 and 2006, MCAS Yuma contracted with SWCA 
Environmental Consultants and made several modifications to the contract to produce a 
management plan and an NRHP nomination package. This resulted in the delivery of a draft 
management plan and draft NRHP nomination form for the Tinajas Altas site, both of which 
were never finalized and are now outdated. Actions are needed to update the management plan 
and nomination package and finalize both, through SHPO and tribal consultation. 
National Register of Historic Places Evaluation of Undetermined Sites. Prior to 2013, MCAS 
Yuma neglected to make NRHP-eligibility determinations for sites that were recorded but were 
not within the APE of a proposed project. Since 2013, MCAS Yuma has been systematically 
going through previous survey project records, working backward from the most recent, to make 
and consult on NRHP-eligibility determinations for sites that have been given recommendations 
by the contractors who recorded them. As of May 2019, there are 97 recorded archaeological 
sites on the BMGR West with undetermined NRHP eligibilities. Actions are needed to continue 
to reduce the backlog of unevaluated sites, in consultation with the SHPO and interested tribal 
governments and organizations. 


Integrated Natural Resources Management Plan Programmatic Agreement Site 
Monitoring and Management Plan. MCAS Yuma executed a PA in 2005 to guide the 
Section 106 compliance for the implementation of the 2007 BMGR INRMP (see Appendix B-1). 
The PA undertaking included six conservation elements from the INRMP: (1) motorized access 
and unroaded area management; (2) camping and visitor stay limits; (3) recreation services and 
use supervision; (4) rockhounding; (5) woodcutting, gathering, and firewood use, and collection 
of native plants; and (6) recreational shooting. All roadway corridors and some of the more 
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popular public access areas have been surveyed. Further actions are needed to continue PA and 
Section 106 compliance, including additional surveys of the APE, especially high-traffic areas, 
and development of a monitoring and management plan for areas and elements covered by the 
PA. 
Update Collections Curation. In 2017, MCAS Yuma signed a new MOA with MCAGCC for 
curatorial services, replacing the previous agreement executed in 2011 (see Appendix B-3). Eight 
boxes of BMGR West artifacts and one box of associated records are housed at MCAGCC. Nine 
boxes of artifacts related to testing at Tinajas Altas are housed at the Gila Bend Air Force 
Auxiliary Facility based on work conducted by Luke Air Force Base. Other BMGR West 
materials collected prior to 2011, including 18 cubic feet of artifacts and associated records, are 
curated at the ASM, the state’s official curation facility. A 2015 inspection of the BMGR West 
collections at the ASM revealed that most of the BMGR West collections are in the “field state,” 
where there are no artifact identification, material type, weights, and other pertinent information 
recorded for each artifact. Actions are needed to ensure all BMGR West collections are properly 
cataloged and curated. 
Continue to Update Geographic Information System. The MCAS Yuma GIS database is 
managed through the USMC’s SDSFIE-compliant SDE. Over the years, various contractors have 
written plans for adding the station’s cultural resources spatial data to the SDE; however, none of 
the plans were ever completed. Starting in 2013, MCAS Yuma initiated a new strategy of 
creating polygon features for each of the surveyed areas and site boundaries known within the 
BMGR West. Data that were not already in GIS format or GIS data that MCAS Yuma did not 
have were either digitally created from original paper records or requested from the original 
source. All of the MCAS Yuma cultural resources data have been input and are stored and 
managed within the Station’s GIS database, but some of the data still need to be verified and 
refined. 


Table 3.  Future Year Cultural Resources Compliance Undertakings 
Action (COLS) Current Status Short-Term Plan Long-Term Plan 


Tinajas Altas 
Management Plan 
(COLS 1) 


The draft management plan 
and draft NRHP 
nomination form were 
never finalized and are now 
outdated. 


 Develop a statement of 
work to update the plan 
and nomination package 


 Request funding 
 Begin contracting effort 


 Complete the management 
plan through consultation 
with the SHPO and tribes 


 Complete nomination 
package through 
consultation with the 
SHPO and tribes 


NRHP Evaluation 
of Undetermined 
Sites 
(COLS 3) 


As of May 2019, there are 
97 recorded sites with 
undetermined NRHP 
eligibilities. 


 Develop funding request, 
or 


 Develop field-going 
strategy 


 Execute short-term plan 
 Make determinations 
 Consult with the SHPO 


and tribes 
INRMP PA Site 
Monitoring and 
Management Plan 
(COLS 1) 


Funding is requested 
annually to continue 
surveys within the APE. 
MCAS Yuma has begun 
talks with the Arizona Site 
Stewards Volunteer 
Program for site 
monitoring assistance. 


 Continue to survey APE 
and evaluate newly 
recorded sites 


 Develop a statement of 
work to develop a 
monitoring and 
management plan 


 Request funding 
 Begin contracting effort 


 Complete the monitoring 
and management plan 
through consultation with 
the SHPO and tribes 
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Table 3.  Future Year Cultural Resources Compliance Undertakings 
Action (COLS) Current Status Short-Term Plan Long-Term Plan 


Update Collections 
Curation 
(COLS 3) 


Artifacts and associated 
records are housed at the 
ASM, GBAFAF, and 
MCAGCC. Some boxes at 
the ASM are not properly 
curated. 


 Develop strategy to 
upgrade collections at the 
ASM, or 


 Move collections from the 
ASM to MCAGCC and 
curate collections per 
MOA guidelines  


 Ensure all BMGR West 
collections are properly 
catalogued and curated 


Continue to 
Update 
Geographic 
Information 
System 
(COLS 3) 


All of the MCAS Yuma 
cultural resources data are 
stored and managed within 
the Station’s GIS database, 
but some of the data need 
to be verified and refined. 


 Continue to update the 
GIS database with 
necessary corrections and 
additions  


 Have all MCAS Yuma 
cultural resources spatial 
data up-to-date in the GIS 
database 


 Have all sites and survey 
polygons linked to their 
site record and survey 
report 


APE = Area of Potential Effects; ASM = Arizona State Museum; BMGR = Barry M. Goldwater Range; COLS = Common 
Output Levels of Service; GBAFAF = Gila Bend Air Force Auxiliary Facility; GIS = geographic information system; INRMP = 
Integrated Natural Resources Management Plan; MCAGCC = Marine Corps Air Ground Combat Center; MCAS = Marine Corps 
Air Station; MOA = Memorandum of Agreement; NRHP = National Register of Historic Places; PA = Programmatic Agreement; 
SHPO = State Historic Preservation Officer 
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STANDARD OPERATING PROCEDURE #1  
NATIONAL HISTORIC PRESERVATION ACT SECTION 110 


COMPLIANCE 


DRIVER 
The National Historic Preservation Act (NHPA) became public law on October 15, 1966 (PL 89-
665) and was codified in title 16 of the United States Code (16 USC § 470). Various 
amendments followed through the years, including the 1980 amendment that added Section 110 
(PL 96-515). On December 19, 2014, Public Law 113-287 moved the NHPA’s provisions from 
title 16 of the United States Code to title 54 (54 USC §§ 300101 et seq.), with minimal and non-
substantive changes to the text of the act and a re-ordering of some of its provisions. The 
Advisory Council on Historic Preservation (ACHP), however, notes that the law that moved the 
NHPA to title 54 specifies that a reference to an old title 16 provision (e.g., 16 USC § 470h-2 
rather than 54 USC §§ 306101 through 306114, for Section 110 of the NHPA) is legally deemed 
to refer to the corresponding provision in the new title 54. 
The ACHP intends to continue referring to Section 110 of the NHPA as “Section 110” since that 
refers to the section in the public law (PL 96-515) that added this section to the NHPA, as 
opposed to its legal citation of the United States Code (54 USC §§ 306101-306114). The Section 
110 Guidelines, first published in the Federal Register on February 17, 1988 (53 FR 4727-46), 
are titled The Secretary of the Interior's Standards and Guidelines for Federal Agency Historic 
Preservation Programs Pursuant to the National Historic Preservation Act. 


OVERVIEW 
Section 110 of the NHPA requires that federal agencies that manage cultural resources assess the 
significance of those resources and assume responsibility for the preservation of historic 
properties. Such properties may include archaeological sites, buildings, structures, districts, 
landscapes, objects, and traditional cultural properties. They are historic properties if they meet 
the criteria for inclusion on the National Register of Historic Places (NRHP). Marine Corps Air 
Station (MCAS) Yuma shall evaluate all known cultural resources on the Barry M. Goldwater 
Range West (BMGR West) to determine which meet the criteria for nomination to the NRHP. 
Included is the directive to inventory and manage all properties that appear to qualify for 
inclusion on the NRHP. The criteria are specified in title 36 of the Code of Federal Regulations 
(36 CFR 60). Agencies are further cautioned not to allow historic properties to deteriorate 
significantly. Additionally, each Department of Defense installation shall identify and evaluate 
all cultural resources under its control, including resources from 1945 to 1989, even if they have 
not yet reached the 50-year threshold. 
The intent of Section 110 of the NHPA is to ensure that historic preservation is fully integrated 
into ongoing programs at federal agencies. The Secretary of the Interior’s guidelines direct 
agencies to establish a preservation program for the identification, evaluation, nomination to the 
NRHP, and protection of historic properties. 
The BMGR West consists of approximately 700,000 acres, of which 142,448 acres (20 percent 
of the range) have been surveyed for cultural resources as of May 2019. For the fiscal years 
(FYs) 2013 to 2016, MCAS Yuma received funding to contract for an average of about 15,000 
acres per year for Section 110 compliance surveys, with received funding falling short of the 
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requested budgets most years. If Congress continues to fund the United States Marine Corps 
(USMC) at or above current levels, the entirety of the BMGR West could feasibly be surveyed 
within 37 years.  
Within the 142,448 acres that have been surveyed, 414 cultural resource sites have been 
recorded. Of those 414 sites, the NRHP eligibility of 97 has not been determined. Those 97 sites 
are treated as eligible and avoided until such time as they can be evaluated. A majority of the 
sites with no eligibility determination on the BMGR West were evaluated by consultants who 
gave recommendations in their survey reports. The Cultural Resources Managers (CRMs) at the 
various times that the reports were received, however, did not offer the recommendations to the 
Commanding Officer (CO) for determinations, and thus, NRHP-eligibility consultations were not 
done. MCAS Yuma is accomplishing the determinations as time allows, working backward from 
the most recent reports and averaging about one or two reports each year. Additional survey and 
evaluation studies are needed to develop a comprehensive record of archaeological sites located 
on the range. 
All buildings and structures on the BMGR West that were built prior to 1969 have been 
evaluated for significance based on the four criteria for evaluation (see Criteria for Evaluation 
below). All seven were either determined not eligible for listing on the NRHP, or, through 
consultation with the Arizona State Historic Preservation Officer (SHPO), were determined to be 
nonstructural elements of a type that are not generally considered for the NRHP. All buildings 
and structures on the BMGR West that were built during the Cold War (i.e., prior to 1990) have 
been evaluated for significance based on Criteria Consideration (g) of the NRHP (see Criteria 
for Evaluation below). Of the 17 that fall into this category, 8 were determined not eligible for 
listing on the NRHP under Criteria Consideration (g), and, through consultation with SHPO, 
nine were determined to be nonstructural elements of a type that are not generally considered for 
the NRHP. The eight properties determined to be not eligible for listing on the NRHP under 
Criteria Consideration (g), will be reassessed for significance once they reach the 50-year 
threshold. 


PROCEDURES 
This Standard Operating Procedure (SOP) and associated Integrated Cultural Resources 
Management Plan (ICRMP) establish the MCAS Yuma preservation program and details the 
procedures to be followed for Section 110 compliance on the BMGR West. 
Using ENCORE, or the USMC’s current tool for Environmental Project Planning, Programming, 
Budgeting and Execution (EPPPBE), the CRM will submit funding requests for Section 110 
projects for future FYs during the annual FY planning cycle. The annual requests will be for 
funds to survey at least 20,000 acres per year.  
Using ENCORE or the USMC’s current EPPPBE tool, the Conservation Program Manager will 
provide local review and prioritization of the requests and will forward to headquarters for final 
approval. 
Upon receipt of funds, the CRM will work with Naval Facilities Engineering Command 
(NAVFAC) Southwest to procure the consultant services necessary to perform the survey. The 
CRM is responsible for writing a Statement of Work that details the number of acres to be 
surveyed; federal and state regulations to be met; the project objectives; a description of the 
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deliverables, including geographic information system (GIS) data; and qualifications for those 
performing the work.  
Based on the survey results as reported by the consultant, the evaluations in the report, and 
observations during any site visits, the CRM will provide recommendations to the CO on the 
NRHP-eligibility determinations for sites recorded or updated during the survey. 
A letter requesting consultation from the CO, signed under their direction by the Director of 
Range Management, will be sent along with a copy of the survey report to the tribes with whom 
MCAS Yuma typically consults for Section 110 projects on the BMGR West. The letters will be 
addressed to the executive leader of each tribe with a copy being sent to their appointed 
consultation representative. The CRM will follow up via email with each tribe that has not 
responded within 30 days of receipt of the consultation package.   
The CRM will then compile the tribal consultation results into a matrix that is mailed to SHPO 
along with copies of letters and emails to and from the tribes and a copy of the report. Since there 
is no project linked to the Section 110 surveys, the accompanying letter from the CO will only 
request SHPO concurrence with the NRHP-eligibility determinations. 
If agreement cannot be reached on the eligibility of any sites, those sites will be managed and 
maintained as eligible until such time as a Section 106 project necessitates further evaluation or 
the Keeper of the National Register of Historic Places is asked to intervene. 


SURVEY 
Survey includes conducting a records search/literature review, performing systematic pedestrian 
coverage of a property, documenting and/or updating documentation for all discovered sites, and 
preparing a report that provides additional knowledge regarding the survey area. Surveys 
performed in compliance with Section 110 on the BMGR West generally do not involve 
excavation. MCAS Yuma, however, may institute a policy, through consultation with SHPO, 
that allows for shovel test pits or trowel scrapes to assist in the NRHP evaluations of sites. 
Section 110 surveys on the BMGR West are usually non-collection; however, unusual or unique 
artifacts may be considered for collection on an individual basis. 
In lieu of the typically required survey work plan, MCAS Yuma has developed standards that 
delineate the methods to be used in performing surveys on the BMGR West (see Appendix C of 
the ICRMP associated with this SOP). These standards are meant to supplement the Arizona 
State Museum (ASM) Archaeological Site Recording Manual and SHPO’s Standards for 
Inventory Documents Submitted for SHPO Review in Compliance with Historic Preservation 
Laws, both of which are incorporated here by reference. The survey interval, as required by 
SHPO, is a maximum of 20 meters apart. All sites identified during a survey must meet the 
requirements of SHPO and the ASM Archaeological Site Recording Manual. A report 
summarizing the survey results will include NRHP-eligibility recommendations, based on the 
Criteria for Evaluation listed below, for all recorded resources. 
Survey reports, in a format based on the requirements of the ASM, SHPO, and MCAS Yuma 
standards, will describe the overall project, the historic context for any sites identified, 
methodologies, research questions, study results, recommendations, and any additional 
requirements for documentation. All discovered sites are treated as eligible for listing on the 
NRHP until a determination of eligibility is completed and has SHPO concurrence. Since there 
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are no proposed projects or immediate plans for Section 110 survey projects, recommendations 
will typically include avoidance. 


CRITERIA FOR EVALUATION 
The quality of significance in American history, architecture, archaeology, engineering, and 
culture is present in districts, sites, buildings, structures, and objects that possess integrity of 
location, design, setting, materials, workmanship, feeling, and association, and:  


A. That are associated with events that have made a significant contribution to the broad 
patterns of our history; or  
B. That are associated with the lives of significant persons in our past; or  
C. That embody the distinctive characteristics of a type, period, or method of 
construction, or that represent the work of a master, or that possess high artistic values, or 
that represent a significant and distinguishable entity whose components may lack 
individual distinction; or  
D. That have yielded or may be likely to yield, information important in history or 
prehistory.   


Ordinarily, properties that have achieved significance within the past 50 years shall not be 
considered eligible for the NRHP. However, such properties will qualify if they are integral parts 
of districts that do meet the criteria or if they meet Criteria Consideration (g) (a property 
achieving significance within the past 50 years if it is of exceptional importance).
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STANDARD OPERATING PROCEDURE #2 
NATIONAL HISTORIC PRESERVATION ACT SECTION 106 


COMPLIANCE 


DRIVER 
The National Historic Preservation Act (NHPA) became law on October 15, 1966 (PL 89-665) 
and was codified in title 16 of the United States Code (16 USC § 470). Various amendments 
followed through the years. On December 19, 2014, Public Law 113-287 moved the NHPA’s 
provisions from title 16 of the United States Code to title 54 (54 USC §§ 300101 et seq.), with 
minimal and non-substantive changes to the text of the act and a re-ordering of some of its 
provisions. The Advisory Council on Historic Preservation (ACHP), however, notes that the law 
that moved the NHPA to title 54 specifies that a reference to an old title 16 provision (e.g., 16 
USC § 470f rather than 54 USC § 306108, for Section 106 of the NHPA) is legally deemed to 
refer to the corresponding provision in the new title 54. 
The ACHP intends to continue referring to Section 106 of the NHPA as “Section 106” since that 
refers to the section in the original public law that enacted the NHPA, as opposed to its legal 
citation of the United States Code. It is also a reference that has been in constant use for almost 
50 years. Likewise, the regulations implementing Section 106 of the NHPA (36 CFR 800), are 
not affected by this recodification, so referencing of those regulations can continue as before. 


OVERVIEW 
The NHPA establishes the federal government’s policy to provide leadership in preserving 
historic properties and to administer federally owned or controlled historic properties in the spirit 
of stewardship. The ACHP regulations, Protection of Historic Properties (36 CFR 800), sets 
forth the procedural requirements of the NHPA Section 106 to identify, evaluate, determine 
effects, and resolve adverse effects of all undertakings on historic properties. An undertaking, as 
defined in the regulations, means: 


a project, activity, or program funded in whole or in part under the direct or indirect 
jurisdiction of a federal agency, including those carried out by or on behalf of a federal 
agency; those carried out with federal financial assistance; those requiring a federal 
permit, license or approval [36 CFR 800.16(y)]. 


A historic property, as defined in the regulations, means:  
any prehistoric or historic district, site, building, structure, or object included in, or 
eligible for inclusion in, the National Register of Historic Places maintained by the 
Secretary of the Interior. This term includes artifacts, records, and remains that are related 
to and located within such properties. The term includes properties of traditional religious 
and cultural importance to an Indian tribe or Native Hawaiian organization and that meet 
the National Register criteria [36 CFR 800.16(l)(1)]. 


The regulations require that federal agencies initiate the Section 106 process early in the 
planning of an undertaking (36 CFR 800.1(c)). Consultation with the Arizona State Historic 
Preservation Officer (SHPO) and communication with Native Americans should also begin in 
this critical early phase and continue throughout the process. In addition to SHPO and Native 
American representatives, the Marine Corps Air Station (MCAS) Yuma will also plan to enter 
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into discussion with other parties that have a proven interest in the project at hand, including 
interested members of the public. Neither the NHPA nor the ACHP’s regulations require that all 
historic properties be preserved; they do, however, require that all federal agencies consider the 
effects of their proposed undertakings on historic properties.  


PROCEDURES 
Proposed undertakings that have the potential to cause effects on historic properties on the Barry 
M. Goldwater Range West (BMGR West) are submitted for Section 106 review to the Range 
Management Department through various means, from different project proponents. Project 
proponents can be MCAS Yuma staff, departments, or tenants (e.g., Range Training Officer, 
Installation and Logistics); other United States Marine Corps (USMC) agencies (e.g., Marine 
Corps Installations Command); other federal agencies (e.g., U.S. Customs and Border Protection, 
U.S. Geological Survey); state, county, or city entities (e.g., Arizona Department of 
Transportation); or public utilities (e.g., Arizona Public Service), to name a few. Without 
consideration of how, or by whom, they are submitted, all proposed undertakings are subjected 
to Section 106 review and procedures in accordance with the regulations (36 CFR 800). 
MCAS Yuma, as allowed under the regulations (36 CFR 800.14), has developed alternative 
procedures for compliance with the Section 106 process as it pertains to two specific project 
categories: a Memorandum of Understanding (MOU) for negative findings and a Programmatic 
Agreement (PA) for undertakings associated with the 2007 BMGR Integrated Natural Resources 
Management Plan (INRMP). Both documents can be found in Appendix B of the Integrated 
Cultural Resources Management Plan (ICRMP) associated with this Standard Operating 
Procedure (SOP). 
The basic tenet of the MOU (Memorandum of Understanding between Marine Corps Air Station, 
Yuma, Arizona and Arizona State Historic Preservation Officer for Section 106 Compliance 
Consultation Process for Negative Findings) is the streamlining of SHPO consultation for 
Section 106 project surveys when no cultural properties are identified within the project Area of 
Potential Effects (APE). The MCAS Yuma Cultural Resources Manager (CRM) will ensure that 
tribal consultations, pursuant to the regulations (36 CFR 800.3 and 800.4), have been conducted 
for projects meeting this criterion. The CRM will internally document the results of the surveys 
and tribal consultations for each such project, and at the end of the federal fiscal year, provide an 
annual report to SHPO that summarizes those actions completed without SHPO consultation. 
The PA (Programmatic Agreement among 56th Range Management Office, Luke Air Force Base, 
Marine Corps Air Station Yuma, and Arizona State Historic Preservation Officer regarding 
Potential Impacts on Historic Properties of Implementing an Integrated Natural Resources 
Management Plan for the Barry M. Goldwater Range, Southwestern Arizona) was executed in 
2005 in response to the Military Lands Withdrawal Act of 1999 (PL 106-65) requirement that the 
U.S. Air Force and USMC prepare an INRMP to govern their management of natural and 
cultural resources on the BMGR. An Environmental Impact Statement (EIS) was prepared to 
analyze a range of management strategies and identified preferred alternatives for 
17 conservation elements. Of the 17 conservation elements that were analyzed in the EIS, 6 were 
identified as the undertaking to be implemented in accordance with the PA (Stipulation 2). 
The APE of the undertaking covered by the PA is a discontiguous area that includes those parts 
of the range that are open to public access. On the BMGR West, this includes all of Management 
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Units 2 and 3, plus the southeastern-most extension of Unit 1, which encompasses the area 
previously designated the Tinajas Altas Mountains Area of Critical Environmental Concern 
when it was under the management of the Bureau of Land Management. 
As stated above, all proposed undertakings are subjected to Section 106 review. For those 
undertakings that do not fall under the purview of either of these alternative procedures, below is 
a simple flowchart of the Section 106 process, per the regulations (36 CFR 800), which will be 
followed by MCAS Yuma. 
Failure to take the effects of an undertaking on historic properties into account in accordance 
with NHPA Section 106 and its implementing regulations (36 CFR 800) can result in formal 
notification from the ACHP to the Secretary of the Navy of foreclosure of the ACHP’s 
opportunity to comment on the undertaking pursuant to the NHPA. A notice of foreclosure could 
potentially be used by litigants against the USMC in a manner that can halt or delay critical 
mission activities. 
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NATIONAL ENVIRONMENTAL POLICY ACT AND SECTION 106 
The Section 106 process is often conducted concurrently with the processes associated with the 
National Environmental Policy Act (NEPA). NEPA mandates that federal agencies consider all 
environmental consequences relevant to proposed actions and reasonable alternatives and include 
the public in the decision-making process. A cultural resources survey with NHPA Section 106 
review often supports the cultural resources component of an Environmental Assessment (EA) or 
an Environmental Impact Statement (EIS), which are two types of documents that may be used 
to detail the analyses of impacts performed during the NEPA process. Although the NEPA 
process can be used to satisfy Section 106 compliance review, MCAS Yuma typically adheres to 
the regulations separately yet runs the processes concurrently. Several factors contribute to this 
preference including funding, contracting, and timing of the processes. The most significant 
factor, however, is the release of cultural resource locations. Often an essential part of Section 
106 review, these locations cannot be disclosed in public documents, including EAs and EISs. 
Thus, a summary of the thorough Section 106 review is written for inclusion in the public NEPA 
documents. 
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STANDARD OPERATING PROCEDURE #3 
ARCHAEOLOGICAL RESOURCES PROTECTION ACT 


COMPLIANCE 


DRIVER 
The Archaeological Resources Protection Act (ARPA) became public law on October 31, 1979, 
(PL 96-95) and was codified in title 16 of the United States Code (16 USC §§ 470aa-mm). 
Various amendments followed through the years. The implementing regulations for ARPA, 
Protection of Archaeological Resources, are found within title 32 of the Code of Federal 
Regulations (32 CFR 229). 


OVERVIEW 
An archaeological resource, as defined under ARPA, is any material remains of human life or 
activities which are at least 100 years of age, and which are of archaeological interest (32 CFR 
229.3(a)). Per ARPA, it is a federal offense to excavate, remove, damage, alter, or otherwise 
deface archaeological resources on federal lands without authorization. The sale, purchase, 
exchange, transport, and/or receipt of archaeological resources obtained in violation of this law 
also are federal offenses. Unless found in direct physical relationship with other archaeological 
resources as defined by ARPA, items excluded from ARPA include paleontological remains, 
coins, bullets, and unworked minerals and rocks (32 CFR 229.3(a)(4)). Paleontological remains 
are protected under the Antiquities Act of 1906.  


PROCEDURES 
Archaeological resources from federal installations, as defined under ARPA (32 CFR 229.3), 
belong to the installations, except where Native American Graves Protection and Repatriation 
Act (NAGPRA) requires repatriation to lineal descendants or the closest culturally affiliated 
federally recognized tribe (see Standard Operating Procedure [SOP] #4 [NAGPRA Compliance]). 
Resources collected from lands used by the United States Marine Corps (USMC), but for which 
the fee title is held by another agency, are the property of the agency designated as the land 
manager in the land-use instrument (e.g., public land order, special use permit). The Marine 
Corps Air Station (MCAS) Yuma Commanding Officer (CO) ensures that land-use instruments 
allowing for military use are reviewed to determine proper roles and responsibilities. 
MCAS Yuma staff or contractors carrying out official duties associated with managing 
archaeological resources are not required to obtain a permit under ARPA or the Antiquities Act 
for investigating archaeological resources on a federally owned or controlled installation, 
including situations where cultural items, as defined by NAGPRA, may be excavated. However, 
in situations where NAGPRA cultural items or historic properties may be encountered during 
intentional excavation of archaeological resources, the requirements of NAGPRA (43 CFR 10) 
and the National Historic Preservation Act (NHPA; 36 CFR 800) must be met before excavating. 
To comply with ARPA, the CO is considered the federal land manager as defined in the 
regulations (32 CFR 229.3(c)). As the federal land manager, the CO may determine that certain 
archaeological resources in specified areas under CO jurisdiction and under specific 
circumstances are not or are no longer of archaeological interest and are not considered 
archaeological resources for the purposes of ARPA (32 CFR 229.3(a)(5)). All such 
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determinations are then justified and documented by memorandum and formally staffed for 
review.  
The CO ensures that military police, installation legal staff, installation public affairs officials, 
and range management staff are familiar with the requirements and applicable civil and criminal 
penalties under ARPA. 


PUBLIC EDUCATION 
ARPA directs federal cultural resource managers to establish public education programs to foster 
the public’s awareness of the significance and sensitivity of resources located on lands within 
their jurisdiction. MCAS Yuma outreach includes providing briefings to all field-going civilian 
personnel, contractors, and military units utilizing the ranges. MCAS Yuma produces and 
distributes a visitor’s guide and map for the Barry M. Goldwater Range West (BMGR West) that 
helps to educate the visiting public on protected archaeological resources. Also in accordance 
with ARPA Section 9, the CO may withhold information concerning the nature and location of 
archaeological resources from the public under the Freedom of Information Act (5 USC § 552). 


ARCHAEOLOGICAL RESOURCES PROTECTION ACT PERMIT 
ARPA permits are required when the following three criteria are met: 1) the project is located on 
the BMGR West, 2) digging or collection of artifacts will occur, and 3) the participants are not 
directly contracted to or by MCAS Yuma. ARPA permits are issued for archaeological 
investigations that may result in the excavation or removal of Native American inhumations and 
other cultural items as defined in NAGPRA, or in the excavation of archaeological resources that 
are of religious or cultural importance to federally recognized tribes.  
An ARPA permit can be obtained by submitting an ARPA permit application to the MCAS 
Yuma Cultural Resources Manager (CRM), pursuant to Section 4(a) of ARPA. To qualify for an 
ARPA permit, the Principal Investigator for the project must meet the Secretary of the Interior’s 
Standards for Archaeology and Historic Preservation (48 FR 44738-9). 
MCAS Yuma may issue an ARPA permit after the CRM consults with culturally affiliated 
Indian tribes in accordance with NAGPRA (43 CFR 10.5) and ARPA (32 CFR 229.7). The CRM 
will inform the tribes that are most likely to be culturally affiliated with the area of the planned 
activity and provide the names of other present-day Indian tribes that historically occupied the 
area and any other tribes that may be associated with the items expected to be found. The notice 
of the project will include a request for a face-to-face meeting with tribal members and proposed 
treatment and disposition of Native American human remains and other NAGPRA-related items. 
Written notification will be followed by telephone contact if there is no response. Indian tribes 
have the right to ensure that excavations are carried out following these rules and that the 
disposition of NAGPRA-related items is carried out per the custody stipulations of NAGPRA. 
The CRM will monitor the field investigations conducted under an ARPA permit to ensure 
compliance with the ARPA and NAGPRA regulations (32 CFR 229 and 43 CFR 10) and the 
terms and conditions of the permits.  
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The CO ensures that the ARPA permits: 


 comply with the requirements of the regulations (32 CFR 229 and 43 CFR 10); 
 require any interests that federally recognized tribes may have in the permitted activity 


are addressed in a manner consistent with the requirements of NHPA and NAGPRA, 
prior to issuance of the permit; 


 require that permitted activities are conducted according to applicable professional 
standards of the Secretary of the Interior; and 


 require that the excavated archaeological artifact collection and associated records are 
permanently housed in a curation facility that meets the requirements of Curation of 
Federally-Owned and Administered Archaeological Collections (36 CFR 79), except 
as otherwise required under NAGPRA. 


ARCHAEOLOGICAL RESOURCES PROTECTION ACT VIOLATION 
DOCUMENTATION 
Investigation of looting, vandalism, or other destruction of an archaeological resource on the 
BMGR West will require a systematic examination of the crime scene by both an MCAS Yuma 
Conservation Law Enforcement Officer (CLEO) or Naval Criminal Investigative Service 
investigator and a professional archaeologist. The law enforcement officer will be responsible for 
investigating violations of federal law and, therefore, will direct the archaeological crime scene 
investigation process. The archaeologist will provide forensic expertise on archaeological 
resources for the crime scene investigation, and law enforcement personnel may request 
assistance in other activities, such as taking the crime scene photographs, preparing crime scene 
sketches, collecting crime scene evidence, preparing reports, and testifying in court. The 
archaeologist will always work under the direction of the investigating officer. The primary 
function of the archaeologist during an ARPA investigation will be the production of the 
Archaeological Damage Assessment Report. At the outset of any ARPA violation investigation, 
the investigating officer and the archaeologist must coordinate all investigation activities through 
the Judge Advocate General’s office. Penalties imposed for ARPA violations vary, but could 
reach as high as $250,000 in fines and five years’ imprisonment. 
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STANDARD OPERATING PROCEDURE #4 
NATIVE AMERICAN GRAVES PROTECTION AND 


REPATRIATION ACT COMPLIANCE 


DRIVER 
The Native American Graves Protection and Repatriation Act (NAGPRA) became public law on 
November 16, 1990 (PL 101-601) and was codified in title 25 of the United States Code 
(25 USC §§ 3001-3013). NAGPRA protects human remains, funerary objects, sacred objects, 
and objects of cultural patrimony of indigenous peoples on federal or tribal lands. Implementing 
regulations for NAGPRA, Native American Graves Protection and Repatriation Regulations, are 
found within title 43 of the Code of Federal Regulations (43 CFR 10). 


OVERVIEW 
NAGPRA stipulates priorities for assigning ownership or control of human remains, funerary 
objects, sacred objects, and objects of cultural patrimony of indigenous peoples excavated or 
discovered on federal or tribal lands. The act also provides for repatriation of Native American 
human remains and cultural objects previously collected from federal lands and in the possession 
or control of a federal agency or federally funded repository. In addition to defining procedures 
for dealing with previously collected Native American human remains and cultural objects, these 
regulations outline procedures for negotiating plans of action or comprehensive agreements for 
treatment of human remains and cultural items encountered in intentional excavations or 
inadvertent discoveries on federal or tribal lands. 
In 1990, NAGPRA was signed into law, establishing a “systematic process for determining the 
rights of lineal descendants and Indian tribes and Native Hawaiian organizations to certain 
Native American human remains, funerary or sacred objects, or objects of cultural patrimony 
with which they are affiliated” (60 FR 232). The law applies to such collections in federal 
possession or control, in the possession or control of any institution or state or local government 
receiving federal funds, or any archaeological finds excavated intentionally or discovered 
inadvertently on federal lands. Briefly, NAGPRA requires the following: 


 That an Archaeological Resources Protection Act (ARPA) permit be obtained to 
excavate or remove NAGPRA-related items from federal or tribal lands (see Standard 
Operating Procedure [SOP] #3 [ARPA Compliance]); 


 That the objects be excavated only after Native American consultation has been 
conducted, or, in the case of tribal lands, with the permission of the tribe; 


 That the disposition of the human remains or other NAGPRA-related items be 
consistent with Section 10.6 of the regulations (43 CFR 10.6); and 


 That proof of Native American consultation be provided to the agency that issued the 
ARPA permit. 


NAGPRA also requires that “all Federal authorizations to carry out land use activities on Federal 
lands or tribal lands…must include a requirement for the holder of the authorization to notify the 
appropriate Federal or tribal official immediately upon the discovery of human remains, funerary 
objects, sacred objects, or objects of cultural patrimony” (60 FR 232). 
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PROCEDURES 
The ownership or control over Native American human remains and other NAGPRA-related 
items is given priority to tribes based upon the lineal descent of the deceased individual, the 
Indian tribe on whose lands the discovery was made, and the tribe with the closest cultural 
affiliation with the NAGPRA-related items. When the tribal affiliation of the discovery cannot be 
determined, custody is based upon the tribe that prehistorically occupied the lands where the 
discovery was made. If, by a preponderance of evidence, it is determined that a different tribe 
has a stronger affiliation with the human remains or objects, the tribe with the strongest 
affiliation is awarded custody of the items. 


INVENTORY OF NATIVE AMERICAN GRAVES PROTECTION AND 
REPATRIATION ACT -RELATED ITEMS 
Museums or federal agencies that house Native American human remains, funerary or sacred 
objects, or objects of cultural patrimony are required to inventory these items and provide a 
summary description of the collections to lineal descendants or affiliated Indian tribes. The 
inventory serves to inform Native Americans of the existence of these items should they wish to 
request repatriation of them. The inventory provides an estimate of the number of objects in 
federal possession, a description of the kinds of objects the collection includes, reference to the 
means by which the collection was made and the dates and locations it was made, and 
information pertaining to the cultural affiliation of the collections.  
In 2000, the United States Army Corps of Engineers St. Louis District published the results of an 
inventory of collections under the control of military installations in selected western states, 
including Arizona. The inventory of the Marine Corps Air Station (MCAS) Yuma collections 
included those that in 1996 and 1997 were curated at the Arizona State Museum, the Bureau of 
Land Management Phoenix District, and KEA Environmental. The report concluded that MCAS 
Yuma collections contain no human skeletal remains, and thus, no associated funerary objects. 
MCAS Yuma consults with tribal members regarding collections in its possession and will 
repatriate collections under certain circumstances after consultation is complete. 


INADVERTENT DISCOVERIES 
In the event of the discovery of human remains, funerary objects, sacred objects, or objects of 
cultural patrimony on the Barry M. Goldwater Range West (BMGR West), the MCAS Yuma 
Cultural Resources Manager (CRM) will ensure that all appropriate measures are implemented to 
protect the remains and any other protected cultural items; all appropriate tribes and agencies 
will be promptly notified of the find; and all applicable federal, tribal, and state procedures will 
be followed, as outlined below. 
In the event of inadvertent discovery of cultural materials, cease activities immediately, secure 
the discovery site from further disturbance, and contact the CRM. 


1. The CRM will visit the location of the discovery within 24 hours of the notification of 
the find to determine if NAGPRA applies. The services of appropriate technical 
experts (e.g., specialist in human osteology, forensic anthropologists) may be retained 
to participate in the field visit. 


2. If the objects are determined to be not covered under NAGPRA, the procedures in 
SOP #5 (Inadvertent Discovery of Cultural Materials) will be implemented. 
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3. If human remains are known or suspected to be present, the CRM will also promptly 
coordinate with the MCAS Yuma Conservation Law Enforcement Officer or 
appropriate MCAS Yuma Law Enforcement staff regarding notification to the local 
medical examiner, and the procedures in this SOP will be implemented. The CRM 
will also notify the MCAS Yuma Commanding Officer (CO) through the appropriate 
chain of command, installation legal counsel, and the Public Affairs Officer.  


4. The CRM will notify the Arizona State Historic Preservation Officer (SHPO) of the 
discovery. The notification should be by telephone, to be followed immediately by 
written notification. 


5. Federally recognized tribes will be notified by telephone along with a written 
confirmation within three days of the discovery. This notification must include 
pertinent information as to kinds of human remains, funerary objects, sacred objects, 
or objects of cultural patrimony, their condition, and the circumstances of discovery. 


6. The CRM will follow NAGPRA procedures (43 CFR 10) and consult with interested 
parties (i.e., SHPO, tribes, property owner) to discuss disposition of remains and 
mitigation measures. The CRM, in consultation with SHPO and Native Americans, as 
appropriate, will determine the procedures for disposition and control of any Native 
American cultural items excavated or removed as a result of an inadvertent discovery. 


7. Activities in the area of discovery will resume 30 days after certification of 
notification is received, or sooner, if a signed binding agreement is reached. Before 
the original action can resume, the CRM must have implemented the NAGPRA 
process properly and confirmed with legal counsel that MCAS Yuma is in a legal 
position to proceed with the project in the area of discovery.  


INTENTIONAL EXCAVATION 
The CO must take reasonable steps to determine whether a planned activity may result in the 
excavation of human remains, funerary objects, sacred objects, or objects of cultural patrimony 
from the BMGR West. In accordance with the regulations (43 CFR 10.3(b)), the intentional 
excavation of human remains, funerary objects, sacred objects, or objects of cultural patrimony 
from federal or tribal lands after November 16, 1990 is permitted only if: 


1. The objects are excavated or removed following the requirements of ARPA and its 
implementing regulations (see SOP #3 [ARPA Compliance]), 


2. The objects are excavated after consultation with or, in the case of tribal lands, 
consent of, the appropriate Native American tribe pursuant to Part 10.5, 


3. The disposition of the objects is consistent with their custody as described in Part 
10.6, and 


4. Proof of the consultation or consent is shown to the federal agency official (i.e., CO) 
or other agency official (CRM) responsible for the issuance of the required permit. 


The CO will notify in writing any Native American tribes that are likely to be culturally affiliated 
with any human remains, funerary objects, sacred objects, or objects of cultural patrimony that 
may be excavated. The CO will also notify any present-day Native American tribes which 
aboriginally occupied the area of the planned activity and any other Native American tribes that 
the CO reasonably believes are likely to have a cultural relationship to the human remains or 
objects that are expected to be found. 
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NATIVE AMERICAN GRAVES PROTECTION AND REPATRIATION ACT 
CONSULTATIONS 
Consultation is conducted to identify traditional religious leaders and lineal descendants for 
NAGPRA-related issues, and serves to establish procedures to determine custody and the 
treatment and disposition of NAGPRA-related items excavated intentionally or discovered 
inadvertently on the BMGR West. MCAS Yuma may ask for the following:  


 contact information for the tribal official(s) that will act to represent a particular tribe 
during the consultation process, 


 names of appropriate consulting partners and the methods by which to consult, and  
 kinds of cultural items that are perceived to be associated with NAGPRA issues.  


After consultation is complete, MCAS Yuma will prepare a written plan of action, which is then 
provided to lineal descendants and Indian tribes. Native American representatives sign the plan 
of action as appropriate. The plan of action may include a description of the following: 


 the kinds of cultural items that are of concern, 
 the specific information used to determine the custody of NAGPRA-related items, 
 the planned treatment and handling of such items, 
 the planned archaeological recording and analysis of such items, 
 steps to be followed to contact tribal officials when excavation or discoveries occur, 
 the traditional treatment that will occur when such items are encountered, 
 the nature of any reports to be prepared, and 
 the disposition of NAGPRA-related items. 


Whenever possible, MCAS Yuma will enter into comprehensive agreements with tribes that are 
affiliated with NAGPRA-related items and those who have claims to them. Such agreements will 
typically address MCAS Yuma activities on the BMGR West that may trigger NAGPRA.  


TRANSFER OF CUSTODY 
Once the custody rights of a particular tribe have been determined, MCAS Yuma will transfer 
custody of the Native American human remains and/or other NAGPRA-related objects with 
respect to traditional customs and practices of the affiliated tribes. A general notice of the 
proposed disposition will be published in a newspaper with circulation that covers the area in 
which the human remains and cultural objects were discovered, and in which interested Native 
American parties currently reside. The notice will describe the nature and affiliation of 
discoveries, solicit further claims to custody, and will be published twice (with the second 
publication occurring at least one week after the first). Transfer of the objects will occur at least 
30 days after publication of the second notice. If additional claimants do not appear within this 
time period, a copy of the notice will be sent to the Departmental Consulting Archaeologist at the 
National Park Service for further research. 
Unclaimed Native American human remains and cultural objects are cared for and managed, or 
returned in accordance with the regulations developed by the NAGPRA Review Committee. 


SCIENTIFIC STUDY 
Many Native Americans consider the scientific study of human remains, including photographic 
documentation, to be disrespectful and culturally insensitive. NAGPRA limits scientific research 
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to procedures that are necessary for determining cultural affiliation and lineal descendancy. The 
regulations only allow for more extensive study in those circumstances where human remains 
and certain cultural items are indispensable to the completion of a specific scientific study, the 
outcome of which is of major benefit to the United States (43 CFR 10.10(c)). 
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STANDARD OPERATING PROCEDURE #5 
INADVERTENT DISCOVERY OF CULTURAL MATERIALS 


DRIVER 
Archaeological investigation methods are designed to discover material evidence of past cultural 
activities. It is possible, however, that buried archaeological deposits may remain undetected 
during the survey process, only to be exposed later by construction or other ground-disturbing 
activities. These inadvertent discoveries, also referred to as post-review discoveries, are managed 
in accordance with the Secretary of the Interior’s regulations Protection of Historic Properties 
(36 CFR 800.13). 


OVERVIEW 
The Marine Corps Air Station (MCAS) Yuma Cultural Resources Manager (CRM) will ensure 
that, in the event of an inadvertent discovery of archaeological deposits, measures are taken 
promptly to protect the find from further disturbance, assess the significance of the discovery, 
and implement appropriate mitigation measures (if needed). See Standard Operating Procedure 
[SOP] #4 for policies and procedures related to Native American Graves Protection and 
Repatriation Act (NAGPRA) compliance and the inadvertent discovery of Native American 
human remains and associated funerary objects, sacred objects, or objects of cultural patrimony. 


PROCEDURES 
For ground-disturbing activities, project managers and construction personnel will be briefed on 
cultural resources potentially existing on the range. They will be instructed to notify the CRM 
immediately upon the discovery of any previously unknown cultural materials, and the following 
procedures will be adhered to. 


1. In the event of inadvertent discovery of cultural materials, cease activities 
immediately within at least a 100-foot radius, secure the discovery site from further 
disturbance, and contact the CRM, Range Management Department, or the 
Conservation Program Manager, as appropriate. 


2. The CRM will notify the Arizona State Historic Preservation Officer (SHPO) of the 
discovery. The notification should be by telephone, to be followed immediately by 
written notification. 


3. If human remains are known or suspected to be present, the CRM will also promptly 
coordinate with the MCAS Yuma Conservation Law Enforcement Officer or 
appropriate MCAS Yuma Law Enforcement staff regarding notification to the local 
medical examiner. The CRM will also notify the MCAS Yuma Commanding Officer 
through the appropriate chain of command, installation legal counsel, and the Public 
Affairs Officer. No photographs of the human remains should be taken during this 
process. 


4. The CRM will visit the location of the discovery within 24 hours of the notification of 
the find. The services of appropriate technical experts (e.g., specialist in human 
osteology, forensic anthropologists) may be retained to participate in the field visit. 


5. A determination of NAGPRA, Archaeological Resources Protection Act (ARPA), 
and National Historic Preservation Act (NHPA) compliance will be made by the 
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CRM upon identification of the discovered material as archaeological or historical in 
origin. If the CRM determines that the site contains human remains, funerary objects, 
sacred objects, or objects of cultural patrimony, the procedures in SOP #4 (NAGPRA 
Compliance) will be implemented. If the objects are determined to be not covered 
under NAGPRA, the procedures outlined in this SOP will be followed. 


6. If archaeological materials are present and disturbance has been limited, the CRM 
will recommend that the activity be relocated to avoid the site until compliance with 
the Section 106 process and evaluation for National Register of Historic Places 
(NRHP) eligibility may be completed. If the activity cannot be relocated, the CRM 
shall consult with SHPO. Unless the activity is of the nature of an actual emergency 
(natural disaster or declaration of war), site activity must stop until consultation with 
SHPO and/or the Advisory Council on Historic Preservation (ACHP) is completed. 
Failure to cease activities that intentionally destroy archaeological deposits prior to 
evaluation and determination of NRHP eligibility in accordance with the regulations 
(36 CFR 800) may result in fines and penalties under ARPA. 


7. The CRM will contact SHPO to obtain concurrence on the NRHP-eligibility 
determination of the site. If SHPO and the CRM agree that the discovered 
archaeological deposit is not eligible for listing on the NRHP, the correspondence 
will be documented. The CRM may then advise the project manager to proceed with 
project activities, although the CRM will monitor the remainder of excavation 
activities in the vicinity to ensure that NRHP-eligible deposits are protected. 


8. If, in the opinion of either SHPO or the CRM, the recovered materials are of 
insufficient quantity or otherwise non-diagnostic to make a valid assessment of 
NRHP eligibility, an emergency mitigation plan may be developed by the CRM, in 
consultation with SHPO. Further ground-disturbing activities in the immediate site 
vicinity shall be halted pending the accomplishment of the emergency mitigation 
plan. The CRM may request that SHPO be present on site to consult directly on the 
assessment of the site’s NRHP eligibility. SHPO may choose to send a representative 
to observe the emergency mitigation plan without prior request by MCAS Yuma; 
however, access to the site by non-military personnel must be approved by and 
coordinated with the cultural resources office. 


9. If the site is determined eligible, or if MCAS Yuma and SHPO cannot reach an 
agreement on determination of eligibility, the following alternative actions are 
available: 
a. Reconsider relocating the project to avoid adverse effect (this is always the 


preferable course of action). 
b. Develop a Memorandum of Agreement (MOA) with SHPO that specifies the 


scope and extent of data recovery required to mitigate the project impact. 
10. Where data recovery (mitigation) is limited in scope and such action is amenable to 


SHPO, MCAS Yuma may elect to proceed without development of an MOA. All 
aspects of data recovery will be fully documented and reported to SHPO in a written 
report at the termination of data recovery efforts. 
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STANDARD OPERATING PROCEDURE #6 
TREATMENT AND CURATION OF ARCHAEOLOGICAL 


COLLECTIONS 


DRIVER 
The regulations titled Curation of Federally-Owned and Administered Archaeological 
Collections (36 CFR 79) establish definitions, standards, procedures, and guidelines to be 
followed by federal agencies to preserve collections of prehistoric and historical material remains 
and associated records recovered under the authority of the Antiquities Act (54 USC §§ 320301 
et seq.), the Reservoir Salvage Act (54 USC §§ 312501 et seq.), the National Historic 
Preservation Act (54 USC §§ 300101 et seq.), or the Archaeological Resources Protection Act 
(16 USC §§ 470aa–mm). The regulations define responsibility for federal collections; procedures 
and guidelines to manage and preserve collections; terms and conditions for federal agencies to 
include in contracts, memoranda, agreements or other written instruments with repositories for 
curatorial services; standards to determine when a repository has the capability to provide long-
term curatorial services; and guidelines for collections access, loan, and use (36 CFR 79). 


OVERVIEW 
Perhaps the most compelling reason for establishing and maintaining a proper curation facility 
for archaeological artifacts, aside from the fact that each federal agency is required to do so by 
law, is that the collected prehistoric and historical material information will be the only lasting 
evidence of the historical past of the Barry M. Goldwater Range West (BMGR West). Without 
proper conservation and storage, archaeological artifacts deteriorate, become misplaced, or are 
otherwise subject to the many vicissitudes of time. 
Archaeological collections include material remains that are excavated or removed during a 
survey, excavation, or other study of a prehistoric or historical site, and associated documents 
that are prepared or assembled in connection with the survey, excavation, or other study. 
Associated documents comprise original records (or copies thereof) that are prepared or 
assembled to document efforts to locate, evaluate, record, study, preserve, or recover prehistoric 
or historical resources. 
Collections from federal lands should be deposited in a repository that meets the standards 
outlined in Part 79.9 of the regulations to ensure that they will be safeguarded and permanently 
curated in accordance with federal guidelines (36 CFR 79.9).  
A curation facility is specifically designed to serve as a physical repository where collections and 
records are sorted, repackaged, assessed for conservation needs, and then placed in an 
appropriate, environmentally controlled, secure storage area. Proper curation also includes a 
review and update of all paper records. Artifact data are entered into a database that serves as an 
important management and research tool. The overall goal of the federal curation program as set 
forth in Part 79.10 is to ensure the preservation and accessibility of cultural resource collections 
and documents for use by members of the public interested in the archaeology and history of the 
region (36 CFR 79.10). 
A 1999 report by the United States Army Corps of Engineers (USACE), St. Louis District, 
Mandatory Center of Expertise for the Curation and Management of Archaeological Collections, 
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provides guidelines for Department of Defense (DoD) agencies regarding artifact collection and 
curation of collections, and follows the requirements of Part 79 (36 CFR 79). The curation 
guidelines prepared by the USACE include adjustments to Part 79 to address the unique 
collections management challenges facing DoD agencies. The authors emphasized that artifact 
collection destroys a site’s primary context. Only by carefully documenting, recording, and 
handling artifacts can this context be preserved for study. These guidelines also stress the 
importance of maintaining collections and their accompanying documentation for reexamination. 
These guidelines establish several principles: 


 Curation begins before archaeological materials are collected or a document is created. 
 It must be considered that all actions (including inaction) may have a permanent effect 


on archaeological materials. 
 Each action that affects artifacts, records, and other materials should be documented. 
 Collections should be curated in a repository that meets the standards of Part 79 


(36 CFR 79). 


PROCEDURES 
Most collections associated with the BMGR West are currently housed at the Arizona State 
Museum in Tucson, Arizona. Nine boxes of artifacts, as well as associated records, from the 
Tinajas Altas site and vicinity, collected during studies when Luke Air Force Base had 
management responsibility for the BMGR West, are at the BMGR Repository at Gila Bend Air 
Force Auxiliary Field (GBAFAF). Six boxes of artifacts and associated records are housed at the 
Marine Corps Air Ground Combat Center (MCAGCC) Curation Facility for long-term storage 
and curation per a recent 2017 Memorandum of Agreement (MOA) for curatorial services of 
archaeological artifacts, specimens, and associated records (see Appendix B of the ICRMP 
associated with this SOP). Copies of technical reports, site records, and other associated 
materials are also housed at Marine Corps Air Station (MCAS) Yuma and managed by the 
MCAS Yuma Cultural Resources Manager (CRM).  
The following procedures will be followed for all new collections: 


 Before permanent curation, all artifacts recovered on the BMGR West will be 
analyzed using commonly accepted methods for artifact analysis in the region. Artifact 
analyses will be consistent with current archaeological research objectives for the 
region. 


 Cleaning, curation, and storage of artifacts and associated documents will meet 
professional standards and follow the guidelines of the curation facility at MCAGCC, 
according to the MOA. 


 Artifacts and associated documents will be stored in clean, spacious, temperature-
controlled facilities while on the installation and kept in archival-quality bags, folders, 
or boxes. 


 All field, laboratory, and other project records to be curated will be reproduced on 
archival-quality paper. 


REPORTING AND INSPECTION REQUIREMENTS 
Inspections of federally curated archaeological collections are conducted periodically by the 
CRM or a qualified United States Marine Corps (USMC) representative selected by the CRM, in 
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accordance with the Federal Property and Administrative Services Act (40 USC § 484), and its 
implementing regulation (41 CFR 101). Consistent with Part 79.11(a), the CRM or a qualified 
USMC representative selected by the CRM will (36 CFR 79. 11(a)): 


 Maintain a list of any U.S. government-owned property received; 
 Periodically inspect the physical environment in which all archaeological materials are 


temporarily stored to monitor the physical security and environmental control 
measures; 


 Periodically inspect the collections housed in temporary storage to assess the condition 
of the material remains and associated records, and to monitor those remains and 
records for possible deterioration and damage; 


 Annually inventory the collections by accession, lot, or catalog record, verifying the 
location of the material remains and associated records; 


 Periodically inventory any other U.S. government-owned property in the possession of 
the CRM; 


 Send the CRM an annual status report from their curation facility where BMGR West 
collections are housed; and 


 Periodically inspect any other U.S. government-owned archaeological materials that 
are housed outside of USMC jurisdiction. 
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STANDARD OPERATING PROCEDURE #7 
NATIVE AMERICAN CONSULTATION 


DRIVER 
Native American consultation, also referred to as American Indian or Indian Tribal consultation, 
is mandated by federal laws, Executive Orders, and Department of Defense (DoD) and 
Department of Navy policies, including the National Historic Preservation Act (NHPA; 54 
United States Code [USC] §§ 300101 et seq.), American Indian Religious Freedom Act (AIRFA; 
42 USC § 1996), Native American Graves Protection and Repatriation Act (NAGPRA; 25 USC 
§§ 3001-3013), Archaeological Resources Protection Act (ARPA; 16 USC §§ 470aa-mm), 
Executive Order 13175 (Consultation and Coordination with Indian Tribal Governments), DoD 
Instruction 4710.02 (DoD Interactions with Federally Recognized Tribes), and Secretary of 
Navy Instruction 11010.14B (Department of the Navy Policy for Consultation with Federally 
Recognized Indian Tribes). 


OVERVIEW 
Consultation, broadly defined, is the action or process of formally discussing. More specifically, 
consultation, as defined in the NHPA Section 106 regulations, is the process of seeking, 
discussing, and considering the views of other participants, and, where feasible, seeking 
agreement with them regarding matters arising in the Section 106 process (36 CFR 800.16(f)). 
As it pertains to this Standard Operating Procedure (SOP), consultation is the formal, mutual 
process by which the Commanding Officer (CO) and Cultural Resources Manager (CRM) 
communicate and coordinate with tribal governments. It is intended to foster positive 
relationships with sovereign Native American nations and to ensure active participation by tribes 
in planning and implementing activities that may affect resources of interest to those groups. 
Consultation provides an essential means of obtaining the advice, ideas, and opinions of Native 
American parties regarding the management of federal resources, as well as ensuring the 
concerns of all involved parties are addressed.  


PROCEDURES 
Marine Corps Air Station (MCAS) Yuma consults with Native American tribes and 
organizations for specific undertakings (see SOP #2 [NHPA Section 106 Compliance]), when 
creating or updating procedural documents that affect tribal resources (e.g., Integrated Cultural 
Resources Management Plan [ICRMP], Integrated Natural Resources Management Plan), when 
excavation of Native American remains is anticipated or unintentionally occurs (see SOP #4 
[NAGPRA Compliance]), upon discovery of cultural materials during project implementation 
(see SOP #5 [Inadvertent Discovery of Cultural Materials]), when an undertaking will affect 
Traditional Cultural Properties or areas of tribal significance under DoD Instruction 4710.02, and 
when requested by a specific tribe. 
MCAS Yuma will make every effort to ensure that consultation with the tribes is carried out in 
good faith and that honesty and integrity are maintained at all stages of the consultation process. 
Consultation should occur as part of a meaningful and comprehensive process that promotes 
effective communication between the tribes and MCAS Yuma. 
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Consultations will respect the sovereign status of each Native American tribal government, and 
MCAS Yuma will work directly with federally recognized tribes on a government-to-
government basis. MCAS Yuma consults with those groups that have tribal or trust lands in 
proximity to the Barry M. Goldwater Range West (BMGR West), those Native American tribes 
that occupied the area of the BMGR West at some point in history, and those tribes or groups 
with an expressed interest in consultation proceedings regarding the BMGR West. When an 
undertaking may affect a property of historic value to a non-federally recognized tribe on non-
Native American lands, the consulting parties will, if warranted, afford such a tribe the 
opportunity to participate as an interested party. 
Native American consultation can be either formal or informal, but will always be initiated on a 
formal government-to-government basis. For MCAS Yuma, that typically will entail a letter 
from the CO, signed on his behalf by the Director of Range Management, to the executive leader 
of each tribal government. Written correspondence will be sent via certified mail or similar 
device that offers receipt of delivery to the addressee. Subsequent, informal consultation is 
conducted at the staff level and consists of communication and exchange of information through 
emails, phone calls, and meetings, which are necessary to ensure relationships are maintained. 
The CO and CRM will share appropriate technical information and data with the tribes in 
accordance with the established Geospatial Data policy (see Appendix F of the ICRMP 
associated with this SOP). 
MCAS Yuma will provide timely opportunities for communication with Native American tribes 
concerning decisions that may affect them. DoD Instruction 4710.02 states that installations 
should involve tribal governments early in the planning process for proposed actions that may 
have the potential to affect protected tribal rights, land, or resources, and shall endeavor to 
complete consultations prior to implementing the proposed action. Similarly, tribal consultation 
should be conducted during the initiation of the NHPA Section 106 process. Early involvement 
means that a tribal government is given an opportunity to comment on a proposed action in time 
for the tribal government to provide meaningful comments that may affect the decision. 
Because consultation is required by various statutes, regulations, and policies, it is important to 
maintain records that document MCAS Yuma’s good faith efforts to consult with Native 
American tribes. Copies of letters and emails, documentation of phone calls, and notes of 
meetings will be compiled (with sensitive information omitted) and placed in the project folder 
associated with the specific consultation effort. For informal consultation specific to a tribe and 
not pertaining to any one certain project, the documentation will be maintained in separate 
electronic or paper files for each tribe.  


INSTALLATION LIAISONS 
DoD Instruction 4710.02 states that:  


When contacting tribes, the consultation shall be initiated by the installation commander. 
Follow-on consultation shall be at a level agreed to by the installation commander and 
tribal government leadership. Base commanders at installations that have on-going 
consultation and coordination with tribes shall assign a staff member to serve as a tribal 
liaison [DoD Instruction 4710.02 Parts 6.8-6.9]. 


For the BMGR West, the designated liaison is the MCAS Yuma CRM.  
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CULTURALLY AFFILIATED TRIBES 
MCAS Yuma consults with nine Native American tribes and one Native American Organization 
who have expressed an interest in the BMGR West: the Ak-Chin Indian Community, the 
Cocopah Indian Tribe, the Colorado River Indian Tribes, the Gila River Indian Community, the 
Quechan Indian Tribe, the Salt River Pima Maricopa Indian Community, the Tohono O’odham 
Nation, the Yavapai-Apache Nation, the Yavapai-Prescott Indian Tribe, and the Hia C-ed 
Hemajkam. Additionally, MCAS Yuma will send letters to the following tribes to determine if 
they are interested in consulting on future projects: Chemehuevi Tribe, Fort McDowell Yavapai 
Nation, Fort Mojave Indian Tribe, Hopi Tribe, Pueblo of Zuni, and San Carlos Apache Tribe. 


PUBLIC DISCLOSURE AND CONFIDENTIALITY 
Representatives of Indian tribes may be reluctant, unwilling, or even unable to provide 
information on sacred site locations or specific aspects of religious ceremonies or cultural 
traditions. It is MCAS Yuma’s policy to not request more information than is needed to discuss 
and resolve consultation issues and to not keep that information on file except when absolutely 
necessary. Even though subsection (b)(3) of the Freedom of Information Act (FOIA) exempts the 
locations of resources of tribal concern from release because they are “specifically exempted 
from disclosure by statute”, that only applies if the other statute’s disclosure prohibition is 
absolute (5 USC § 552(b)(3)). The U.S. Department of Justice has found that the Archaeological 
Resources Protection Act of 1979 (16 USC §§ 470aa-mm) applies concerning information 
pertaining to the nature and location of certain archaeological resources. It is important to note, 
however, that FOIA applies only to records in the control or possession of a federal agency and 
does not apply to nongovernmental or private organizations (e.g., contractors, associations, or 
other organizations) simply because they may receive federal funds or support. 
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Barry M. Goldwater Range Integrated Natural Resources Management Plan 
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Memorandum of Understanding on Section 106 Compliance Consultation 


Process for Negative Findings 
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Title 
First 
Name Last Name Job Title Company Address City State 


Postal 
Code 


Mr. Robert Miguel Chairman Ak-Chin Indian 
Community  


42507 W. Peters and 
Nall Road 


Maricopa Arizona 85138 


Ms. Carmen Narcia Cultural 
Specialist 


Ak-Chin Indian 
Community 


42507 W. Peters and 
Nall Road 


Maricopa Arizona 85138 


Ms. Sherry Cordova Chairwoman Cocopah Indian Tribe 14515 S Veterans Dr. Somerton Arizona 85350 


Mr. Justin Brundin Cultural 
Resources 
Manager 


Cocopah Indian Tribe 14515 S Veterans Dr. Somerton Arizona 85350 


Mr. Dennis Patch Chairman Colorado River Indian 
Tribes 


26600 Mohave Road Parker Arizona 85344 


Mr. Bryan Etsitty Tribal Historic 
Preservation 
Officer 


Colorado River Indian 
Tribes 


26600 Mohave Road Parker Arizona 85344 


Mr. Stephen Lewis Governor Gila River Indian 
Community 


P.O. Box 97 Sacaton Arizona 85147 


Mr. Barnaby V. Lewis Tribal Historic 
Preservation 
Officer 


Gila River Indian 
Community 


P.O. Box 2140 Sacaton Arizona 85147 


Ms. Christina 
C. 


Andrews Chairwoman Hia-Ced Hemajkam P.O. Box 447 Ajo Arizona 85321 


Mr. Jordan Joaquin President Quechan Indian Tribe P.O. Box 1899 Yuma Arizona 85366 


Mr. Manfred Scott Chairman Quechan Cultural 
Committee 


P.O. Box 1899 
Yuma Arizona 85366 


Mr. Martin Harvier President Salt River Pima-
Maricopa Indian 
Community 


10005 East Osborn Road Scottsdale Arizona 85256 


Ms. Angela Garcia-Lewis Cultural 
Preservation 
Compliance 
Supervisor 


Salt River Pima-
Maricopa Indian 
Community 


10005 East Osborn Road Scottsdale Arizona 85256 


Mr. Edward Manuel Chairman Tohono O'Odham 
Nation 


P.O. Box 837 Sells Arizona 85634 


Mr. Peter Steere Tribal Historic 
Preservation 
Officer 


Tohono O'Odham 
Nation 


P.O. Box 837 Sells Arizona 85634 


Ms. Jane Russell-
Winiecki 


Chairwoman Yavapai-Apache 
Nation  


2400 W. Datsi Road Camp 
Verde 


Arizona 86322 
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Title 
First 
Name Last Name Job Title Company Address City State 


Postal 
Code 


Ms. Gertrude Smith Cultural 
Department 
Director 


Yavapai-Apache 
Nation  


2400 W. Datsi Road Camp 
Verde 


Arizona 86322 


Mr. Robert Ogo Acting 
President 


Yavapai-Prescott 
Indian Tribe 


530 East Merritt Street Prescott Arizona 86301 


Ms. Linda Ogo Culture 
Research 
Department 
Director 


Yavapai-Prescott 
Indian Tribe 


530 East Merritt Street Prescott Arizona 86301 
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Cultural Resources Data 
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MCAS Yuma Report 
Number Title Author Contractor 


BMGRW-1980-001 
Archaeological Site Descriptions: The Buried Trench Project, Luke 
Air Force Range, Arizona 


Doelle HDR Sciences 


BMGRW-1981-001 
A Cultural Resource Investigation of a Proposed 69 kV 
Transmission Line 


Middleton Bureau of Reclamation 


BMGRW-1982-002 
An Archaeological Survey of the Yuma Tacts Range Project Area, 
Luke Air Force Range, Arizona 


Doelle 
Institute for American 
Research Arizona Division 


BMGRW-1982-003 
An Archaeological Survey of the Cares-Dry Project Area, Luke Air 
Force Range, Arizona 


Mayro 
Institute for American 
Research Arizona Division 


BMGRW-1982-004 
An Archaeological Survey of the Expanded Cares-Dry Project 
Area, Luke Air Force Range, Arizona 


Bowen 
Institute for American 
Research Arizona Division 


BMGRW-1983-001 
An Archaeological Survey of the ISST Project Area, Luke Air 
Force Range, Arizona 


Mayro 
Institute for American 
Research Arizona Division 


BMGRW-1984-001 
An Archaeological Survey of the Expanded ISST Project Area, 
Luke Air Force Range, Arizona 


Mayro 
Institute for American 
Research Arizona Division 


BMGRW-1984-002 
Letter Report re: Archaeological Evaluation of the Proposed 
Border Patrol Road Located on Luke Air Force Range, Arizona 


Mayro 
Institute for American 
Research Arizona Division 


BMGRW-1985-001 
Assessment of Cultural Resources for the Yuma Range Air 
Installation Compatible Use Zone Study 


Effland 
Archaeological Consulting 
Services, Inc. 


BMGRW-1986-001 
Archaeological Survey for Peacekeeper Follow-on Basing 
Concealment Testing, Dateland Test Site, Luke Air Force Range, 
Arizona 


Christensen Tetra Tech, Inc. 


BMGRW-1986-002 
A Cultural Resources Survey of a Proposed Expansion of the 
ISST Missile Site, Luke Air Force Range, Yuma County, Arizona 


Polk 
Sagebrush Archaeological 
Consultants 


BMGRW-1987-001 
Surface Reclamation Along Camino Del Diablo, Tinajas Altas 
Natural Area 


Barger 
Bureau of Land 
Management 


BMGRW-1988-001 
Cultural Resources Technical Report for the Goldwater Range 
Environmental Assessment, Phase I 


Bruder, Fenicle, and 
Bassett 


Dames & Moore 


BMGRW-1988-002 Tinajas Altas Pothole Improvement Blanchard 
Bureau of Land 
Management 


BMGRW-1989-001 
Preliminary Technical Report, A Cultural Resources Sample 
Survey of Operation Zones, Barry M. Goldwater Range, Marine 
Corps Air Station, Yuma, Arizona 


Altschul and Jones Statistical Research, Inc. 


BMGRW-1989-002 TASET H Site Fence Blanchard 
Bureau of Land 
Management 


BMGRW-1990-001 Tortoise Inventory Pike 
Bureau of Land 
Management 
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MCAS Yuma Report 
Number Title Author Contractor 


BMGRW-1990-002 AUX 2 LHA Pad Security Fence Blanchard 
Bureau of Land 
Management 


BMGRW-1990-003 Squad Level Ground Training Area Blanchard 
Bureau of Land 
Management 


BMGRW-1991-001 Pistol Range Survey Johnson 
Bureau of Land 
Management 


BMGRW-1991-003 P-111 Radar Hill AN/TPS-63 Blanchard 
Bureau of Land 
Management 


BMGRW-1991-004 Moving Sands Tracked Vehicle Target Area Blanchard 
Bureau of Land 
Management 


BMGRW-1991-005 USGS Trenches for Imaging Radar Blanchard 
Bureau of Land 
Management 


BMGRW-1991-006 Dripping Springs Wildlife Water Blanchard 
Bureau of Land 
Management 


BMGRW-1992-001 
An Archaeological Survey of the Yuma Lateral Expansion Project, 
La Paz and Yuma Counties, Arizona 


McQuestion, 
Haynes-Peterson, 
and Stein 


SWCA 


BMGRW-1992-002 Historic Yuma Project 
Pfaff, Queen, and 
Clark 


Bureau of Reclamation 


BMGRW-1993-001 


Two Sides of the River: Cultural Resources Technical Studies 
Undertaken as Part of Environmental Documentation for Military 
Use of the Marine Corps Air Station, Yuma Training Range 
Complex in Arizona and California 


Woodall, Peterson, 
Apple, and Bruder 


Dames & Moore  


BMGRW-1993-002 MCAS Explosive Ordnance Disposal Facility Johnson 
Bureau of Land 
Management 


BMGRW-1996-001 
Phase I Cultural Resources Survey for the Tactical Aircrew 
Combat Training System Range Upgrade, Marine Corps Air 
Station, Yuma 


Apple KEA Environmental, Inc. 


BMGRW-1996-002 
The Western Edge: Cultural Resources Assessment for the Yuma 
Aviation Training Range Complex on the Goldwater Range, 
Southwestern Arizona 


Bruder, Shepard, 
and Olszewski 


Dames & Moore  


BMGRW-1996-003 Goldwater Range Remote Interrogator Sites (TACTS Range) Johnson 
Bureau of Land 
Management 


BMGRW-1996-004 Coyote Peak Water Catchment Johnson 
Bureau of Land 
Management 
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MCAS Yuma Report 
Number Title Author Contractor 


BMGRW-1997-001 


A Supplemental Cultural Resources Survey of Three Parcels, 
Totaling 61.6 Acres, for the Proposed Yuma Area Service 
Highway Between San Luis and Interstate-8 at Araby Road, Yuma 
County, Arizona 


Lite 
Archaeological Research 
Services, Inc. 


BMGRW-1997-002 
Final Report Archaeological Testing of Five Sites for the Tactical 
Aircrew Combat Training System (TACTS) Range Upgrade, 
Marine Corps Air Station (MCAS) Yuma, Arizona 


York, Apple, and 
Cleland 


KEA Environmental, Inc. 


BMGRW-1997-003 County 14th Extension ROW Amendment Johnson 
Bureau of Land 
Management 


BMGRW-1997-004 Betty Lee Cistern Mine Gates Johnson 
Bureau of Land 
Management 


BMGRW-1998-001 
Archaeological Inventory and Survey Report for the Marine Corps 
Air Station (MCAS) Yuma, Cannon Air Defense Complex, and 
Martinez Lake Recreation Area, Yuma County, Arizona 


Carrico and Case 
Brian F. Mooney 
Associates 


BMGRW-1999-001 
The ISST Bunkers and the MX Buried Trench National Register 
Eligibility Assessment of Two Properties M. Goldwater Range, 
Yuma County, Arizona 


Gross and Van 
Wormer 


Affinis 


BMGRW-1999-002 MCAS Antelope Forage Project Johnson 
Bureau of Land 
Management 


BMGRW-2000-001 The Only Water for 100 Miles Volumes I and II 
Hartmann and 
Thurtle, editors 


SWCA 


BMGRW-2000-002 
Class III Cultural Resources Survey for the P-111 Cannon 
Complex Storm Water Retention Pond Enlargement Project 


Telles Bureau of Reclamation 


BMGRW-2000-003 
Class III Cultural Resources Survey for the Range Gate Entrance 
Dirt Removal Project 


Telles Bureau of Reclamation 


BMGRW-2000-004 
Living in the Western Papagueria: An Archaeological Overview of 
the Barry M. Goldwater Range in Southwestern Arizona 


Ahlstrom 
Arcadid Geraghty & 
Miller/SWCA 


BMGRW-2001-001 
An Intensive Archaeological and Biological Survey of Six 
Proposed Emergency Towers on the Barry M. Goldwater Range 
(East and West) 


Rankin, Barry, and 
Wirt 


56 RMO/ESM 


BMGRW-2002-001 
Archaeological Survey for Two Crash Sites on the Barry M. 
Goldwater Range, Marine Corps Air Station, Yuma 


Bowden-Renna and 
Apple 


EDAW, Inc. 


BMGRW-2002-002 
A Cultural Resources Survey of 84.6 Acres for the Proposed 
Yuma Area Service Highway, East of San Luis, Yuma County, 
Arizona 


Morrison 
Logan Simpson Design, 
Inc. 
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BMGRW-2003-001 


A Supplemental Cultural Resources Survey of 16.1 Acres for the 
Proposed Yuma Area Service Highway Between US 95 North of 
San Luis and Interstate 8 at Araby Road, Southwest Yuma 
County, Arizona 


Lonardo 
Logan Simpson Design, 
Inc. 


BMGRW-2003-002 Flat Tailed Horn Lizard Trapping Project Queen 
Bureau of Land 
Management 


BMGRW-2003-003 
Archaeological Survey of the Mohawk Valley Forage 
Enhancement Project, Marine Corps Air Station, Yuma 


Underwood EDAW, Inc. 


BMGRW-2004-001 Aux II Bivouac Area Lawson MCAS Yuma 


BMGRW-2004-002 


A Cultural Resources Survey of 3.0 miles (118.7 Acres) of an 
Alternate Alignment for the Proposed Yuma Area Service Highway 
and of a United States Marine Corps Yuma Air Station Rifle 
Range Parking Lot (4.7 Acres) Between County 15th and County 
19th 


Lonardo 
Logan Simpson Design, 
Inc. 


BMGRW-2004-003 
Cultural Resources Along Selected Roads and Tracks in the 
Vicinity of the Western Terminus of the Camino Del Diablo, Barry 
M. Goldwater Range, Arizona 


Schaefer, Andrews, 
and Moslak 


ASM Affiliates 


BMGRW-2004-004 


Results of Archaeological Testing at AZ X:6:14(ASM), a Limited 
Activity Site Located Within the Original Corridor of the Proposed 
Yuma Area Service Highway Between US 95 and Interstate 8, 
Yuma County, Arizona 


Walsh 
Logan Simpson Design, 
Inc. 


BMGRW-2004-005 


A Cultural Resources Survey of 2.40 Miles (110.55 Acres) of an 
Alternate Alignment for the Proposed Yuma Area Service Highway 
Between US 95 North of San Luis and Interstate 8 at Araby Road, 
Southwest Yuma County, Arizona 


Walsh 
Logan Simpson Design, 
Inc. 


BMGRW-2004-006 
Archaeological Survey of 35 Acres at AUX II for Dust Abatement 
Study 


Lawson MCAS Yuma 


BMGRW-2005-001 
Cultural Resources Survey for the Installation of Permanent 
Vehicle Barriers and Patrol Roads, Office of Border Patrol Yuma 
Sector, Arizona 


Hart, Dosh, 
Lindemuth, and 
Welch 


Gulf South Research 
Corporation/Northland 
Research, Inc. 


BMGRW-2005-002 Flat Tail Horned Lizard Culvert Study Lawson MCAS Yuma 


BMGRW-2005-003 Border Radar Lawson MCAS Yuma 


BMGRW-2006-001 
Archaeological Survey for the Pronghorn Drinkers Project, Marine 
Corps Air Station Yuma, Arizona 


Bowden-Renna, 
Shalom, and Apple 


EDAW, Inc. 
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BMGRW-2006-002 
Cultural Resources Survey: 15 Proposed, 6 Alternate, and 12 
Existing Rescue Beacons, Yuma, Pima, and Maricopa Counties, 
Arizona 


Dechambre and 
Hart 


Northland Research, Inc. 


BMGRW-2006-003 
An Archaeological Survey and Historical Assessment of the 
Tinajas Altas Site (AZ X:12:2[ASM]), Barry M. Goldwater Range, 
U.S. Marine Corps Air Station Yuma, Yuma County, Arizona 


Foster, editor SWCA 


BMGRW-2006-004 
Cultural Resources Survey of 1,500 Acres around the Copper 
Mountains at the Barry M. Goldwater Range, Marine Corps Air 
Station, Yuma, Arizona 


Hart Northland Research, Inc. 


BMGRW-2006-005 


A Class III Cultural Resources Survey of 24 Linear Miles of Right-
of-Way along Cipriano Pass Road and Avenue 4E and 2.1 Acres 
along the U.S./Mexico Border within the Barry M. Goldwater 
Range, Marine Corps Air Station, Yuma, Yuma County, Arizona 


Stahman Northland Research, Inc. 


BMGRW-2006-006 
Supplemental Cultural Resources Survey for the Installation of 
Permanent Vehicle Barriers and Patrol Roads, Office of Border 
Patrol Yuma Sector, Arizona 


Zyniecki, 
Lindemuth, and Hart 


Gulf South Research 
Corporation/Northland 
Research, Inc. 


BMGRW-2007-001 
A Historic Mining Context for the Western Barry M. Goldwater 
Range and an Archaeological Inventory of the Historic Fortuna 
Mine and Campsite, Yuma County, Arizona 


Schaefer, Manley, 
Andrews, and 
Moslak 


ASM Affiliates 


BMGRW-2007-002 
A Class III Cultural Resources Survey of Approximately 5.75 Miles 
of Right of Way along County 14th Street between Avenue 7 East 
and Avenue 13 East, Yuma, Yuma County, Arizona 


Harris 
Environmental 
Group, Inc. 


Harris Environmental 
Group, Inc. 


BMGRW-2007-003 


A Line Through the Sand: A Class I Overview and Class III 
Cultural Resource Inventory of the Proposed San Luis Rio 
Colorado Project Transmission Line Corridor, Yuma County, 
Arizona 


Graves, Natoli, and 
Huber 


Statistical Research, Inc. 


BMGRW-2008-001 
Cultural Resources Survey Along 173 Miles of Roadway Near 
Wellton Hills, Barry M. Goldwater Range West, Marine Corps Air 
Station, Yuma County, Arizona 


Dosh Northland Research, Inc. 


BMGRW-2008-002 
Cultural Resources Survey Along 92 Miles of Roadway in Mohawk 
Valley, Barry M. Goldwater Range West, Marine Corps Air Station, 
Yuma County, Arizona 


Dosh Northland Research, Inc. 


BMGRW-2008-003 
A Cultural Resource Survey for the Proposed Murrayville Range 
Complex, Barry M. Goldwater Range-West, Arizona 


Schaefer and 
Richards 


ASM Affiliates 
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BMGRW-2008-004 


A Cultural Resources Survey of Approximately 12 Miles and 
Damage Assessment of Four Cultural Resources Sites Along the 
Camino del Diablo Within the Barry M. Goldwater Bombing Range 
in Yuma County, Arizona 


Stubing and Davis Carter Burgess  


BMGRW-2009-001 Archaeological Survey for the Lonesome Dove Landing Zone Drennan and Foster SAIC 


BMGRW-2009-002 
Sonoran Pronghorn Forage Enhancement Plot, Devils Hills, Barry 
M. Goldwater Range West 


Lawson MCAS Yuma 


BMGRW-2009-003 
A Cultural Resources Survey of County 14th Street between 
Avenue 3E and Avenue 6 1/2E, in Yuma County, Arizona 


Turner 
Jacobs Engineering 
Group 


BMGRW-2009-004 


A Cultural Resources Survey of 22 Acres for a Proposed 
Aggregate Materials Storage Area Located Adjacent to the SR 
195 Right-of-way near County 19th Street in Yuma, Yuma County, 
Arizona 


Walsh 
Logan Simpson Design, 
Inc. 


BMGRW-2010-001 
Archaeological Survey of 16 Ground Support Areas on the Barry 
M. Goldwater Range West in Support of the MV-22 Osprey 
Project, Yuma County, Arizona 


Barr and Griset SWCA 


BMGRW-2010-002 
Archaeological Survey of Barry M. Goldwater Range West 
Training Areas in Support of MV-22 Training EIS, Yuma County, 
Arizona 


Schaefer and 
Andrews 


ASM Affiliates 


BMGRW-2010-003 
Cultural Resources Survey Proposed Auxiliary Landing Field, 
Marine Corps Air Station Yuma, Yuma, Arizona 


TEC, Inc. TEC, Inc. 


BMGRW-2011-001 
Cultural Resources Survey of 10,000 Acres of Roads on the Barry 
M. Goldwater Range West for the Marine Corps Air Station, 
Yuma, Yuma County, Arizona 


Hart and Hart 
Envirosystems 
Management, Inc. 


BMGRW-2012-001 
A Cultural Resource Survey of 22,865 Acres on the Barry M. 
Goldwater Range-West, Marine Corps Air Station, Yuma 


Neuzil EcoPlan Associates, Inc. 


BMGRW-2013-001 
Cultural Resources Survey for a Renewable Energy Project for 
Marine Corps Air Station Yuma 


Jones Cardno TEC 


BMGRW-2013-002 
Archaeological Survey Report of Negative Findings for the Laser 
Spot Video Recording System on the Barry M. Goldwater Range 
West 


James MCAS Yuma 


BMGRW-2014-001 
Archaeological Survey Report of Negative Findings for the Range 
One Expansion on the Barry M. Goldwater Range West 


James MCAS Yuma 


BMGRW-2015-001 
Archaeological Survey of 21,941 Acres on the Barry M. Goldwater 
Range West, Marine Corps Air Station, Yuma, Arizona 


Keur, Homburg, 
Hall, and Wegener 


Statistical Research, Inc. 
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BMGRW-2015-002 
Archaeological Survey Report of Negative Findings for a 
Proposed Earthquake Early Warning Sensor on the Barry M. 
Goldwater Range West 


James MCAS Yuma 


BMGRW-2016-001 
An Archaeological Survey of 6,289 Acres on the Barry M. 
Goldwater Range West, Yuma County Arizona 


Laine and Seymour, 
editors 


Far Western/AMEC 


BMGRW-2016-002 
Archaeological Survey of 26,172 Acres on the Barry M. Goldwater 
Range West, Marine Corps Air Station Yuma, Arizona 


Hlatky, 
Windingstad, 
Knighton-Wisor, 
Keur, and Wegener 


Statistical Research, Inc. 


BMGRW-2016-003 
Letter Report for National Public Lands Day Restoration and 
Improvements Along the Historic El Camino Del Diablo within the 
Barry M. Goldwater Range West 


James MCAS Yuma 


BMGRW-2018-001 
Archaeological Survey of 7,143 Acres on the Barry M. Goldwater 
Range West, Yuma County, Arizona 


Knighton-Wisor,  
Windingstad, and 
Wegener 


SRI 


BMGRW-2019-001 
Class III Inventory of 80.55 acres for the Barry M. Goldwater 
Range Border Barrier System Geotechnical Investigations, Yuma 
County, Arizona 


Winslow and 
Andrews 


ASM Affiliates 


BMGRW-2019-002 Letter Report on CBP Damage to Lithic Site on the BMGRW James MCAS Yuma 


BMGRW-2019-003 
Archaeological Survey Report of Negative Findings for the 
Reopening of a Road on the Barry M. Goldwater Range West 


James MCAS Yuma 


Source: MCAS Yuma Cultural Resources Management database, dated May 2019 
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Site Number ASM Site Number 


NRHP Eligibility 
Determinations Reference 


Updated 
By Description 


BMGRW-0001 AZ X:12:1(ASM) Undetermined Ezell 1949 
Johnson 
1992 


Prehistoric artifact scatter, bedrock milling, 
pictographs 


BMGRW-0002 SON C:1:15(ASM) Listed Unknown 1961 - Camino del Diablo 


BMGRW-0003 AZ X:12:2(ASM) Eligible 
Carr and Ayres 
1971, Hedges 1976 


Foster 
2006, Hart 
and Hart 
2011 


Tinajas Altas- bedrock milling, artifacts, 
rock art, trails, rock ring, and historical 
graffiti, foundations 


BMGRW-0004 AZ X:8:9(ASM) Undetermined Van Devender 1973 - 
Rock shelter, ceramic vessel containing a 
seed cache 


BMGRW-0005 - - - - Not Assigned 


BMGRW-0006 AZ Y:6:7(ASM) Eligible Doelle 1982 - Ground stone, flaked stone 


BMGRW-0007 AZ Y:6:10(ASM) Eligible Doelle 1982 - 
Pits, hearths, rock clusters, cleared areas, 
rock alignment, flaked stone, ground 
stone, ceramics 


BMGRW-0008 AZ Y:6:12(ASM) Undetermined Doelle 1982 - 
Ash features, ceramics, ground stone, 
flaked stone, bone 


BMGRW-0009 AZ Y:6:13(ASM) Undetermined Doelle 1982 - 
Cleared circle, ash feature, ground stone, 
flaked stone, ceramics 


BMGRW-0010 AZ Y:6:14(ASM) Undetermined Doelle 1982 - Ground stone, ceramics, bone, charcoal 


BMGRW-0011 AZ Y:6:15(ASM) Not Eligible Doelle 1982 
Bruder et 
al. 1996 


Cleared circles, rock clusters, ceramics, 
ground stone, possible trail 


BMGRW-0012 AZ Y:6:16(ASM) Undetermined Doelle 1982 - 
Pits, ground stone, flaked stone, ceramics, 
bone 


BMGRW-0013 AZ Y:6:18(ASM) Undetermined Doelle 1982 - 
Rock rings, pit, ash feature, lithics, 
ceramics 


BMGRW-0014 AZ Y:6:19(ASM) Undetermined Doelle 1982 - Historical campsite 


BMGRW-0015 AZ Y:6:9(ASM) Undetermined Doelle 1982 - 
Rock rings, ground stone, chipped stone, 
ceramics, shell 


BMGRW-0016 AZ Y:6:17(ASM) Undetermined Doelle 1982 - 
Rock rings, rock cluster, ground stone, 
flaked stone, ceramics 


BMGRW-0017 AZ X:12:3(ASM) Not Eligible Doelle 1982 
Barr and 
Griset 2010 


Lithic, ground stone, ceramic 


BMGRW-0018 AZ X:12:4(ASM) Not Eligible Doelle 1982 
Hlatky et al. 
2016 


Prehistoric artifact scatters 


BMGRW-0019 AZ X:8:14(ASM) Undetermined Bowen 1982 - Lithic quarry, lithic scatter, trail 
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BMGRW-0020 AZ Y:5:5(ASM) Not Eligible Doelle 1982 


Bruder et 
al. 1996, 
Barr and 
Griset 2010 


Prehistoric cleared circles, rock piles, 
surface artifacts 


BMGRW-0021 AZ Y:6:22(ASM) Not Eligible Christensen 1986 
Hart and 
Hart 2011 


Trail 


BMGRW-0022 AZ Y:6:27(ASM) Undetermined Christensen 1986 - Historical campsite  


BMGRW-0023 AZ X:12:48(ASM) Eligible 
Broyles and 
Roberson 1987 


Hlatky et al. 
2016 


Tinajas, trail segment, bedrock milling, 
pictographs 


BMGRW-0024 AZ X:12:49(ASM) Eligible 
Broyles and 
Roberson 1987 


Hlatky et al. 
2016 


Bedrock milling, rock shelters, and tinajas 


BMGRW-0025 AZ X:7:46(ASM) Undetermined Broyles 1987 - 
Series of tinajas, bedrock milling, 
ceramics, petroglyphs, historical graffiti, 
trails 


BMGRW-0026 AZ X:8:91(ASM) Undetermined 
Broyles and 
Roberson 1987 


- Ephemeral tinaja with bedrock milling 


BMGRW-0027 AZ X:12:5(ASM) Not Eligible Bruder et al. 1988 - Prehistoric ceramic and lithic scatter 


BMGRW-0028 AZ X:12:6(ASM) Undetermined Bruder et al. 1988 - Rock ring, artifact scatter 


BMGRW-0029 AZ X:8:15(ASM) Not Eligible Bruder et al. 1988 
Dosh 2008 
- Wellton  


Wood foundations, rock alignments, 
possible latrine, historical trash dump 


BMGRW-0030 AZ X:8:16(ASM) Not Eligible Bruder et al. 1988 - 
Rock cairns, cleared circle, historical trash 
dump 


BMGRW-0031 AZ X:8:17(ASM) Not Eligible Bruder et al. 1988 
Barr and 
Griset 2010 


Historical structural remains 


BMGRW-0032 AZ X:8:18(ASM) Undetermined Bruder et al. 1988 


Dosh 2008 
- Wellton, 
Barr and 
Griset 2010 


Cleared circles 


BMGRW-0033 AZ X:8:92(ASM) Undetermined Broyles 1988 
Johnson 
1996 


Prehistoric trail, hearth, clearing, artifact 
scatter 


BMGRW-0034 AZ Y:5:6(ASM) Not Eligible Bruder et al. 1988 - 
Historical tent platform, trash deposits, 
three pits, associated artifacts  


BMGRW-0035 AZ Y:5:7(ASM) Not Eligible Bruder et al. 1988 - Historical trash dump 


BMGRW-0036 AZ X:12:50(ASM) Eligible Broyles 1988 
Hart and 
Hart 2011 


Trail segments, shell fragments, ceramics, 
flakes, cores, rock ring 
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BMGRW-0037 AZ 050-2087 Undetermined 
Altschul and Jones 
1989 


- Lithic scatter 


BMGRW-0038 AZ X:12:10(ASM) Undetermined 
Altschul and Jones 
1989 


- Single pot break and ground stone scatter 


BMGRW-0039 AZ X:12:11(ASM) Undetermined 
Altschul and Jones 
1989 


- Chipping stations 


BMGRW-0040 AZ X:12:12(ASM) Undetermined 
Altschul and Jones 
1989 


- Rock ring 


BMGRW-0041 AZ X:12:13(ASM) Undetermined 
Altschul and Jones 
1989 


- Rock rings, lithic scatter 


BMGRW-0042 AZ X:12:14(ASM) Undetermined 
Altschul and Jones 
1989 


- Rock circle 


BMGRW-0043 AZ X:12:15(ASM) Undetermined 
Altschul and Jones 
1989 


- 
Rockshelter with cache of palo verde 
branches 


BMGRW-0044 AZ X:12:16(ASM) Undetermined 
Altschul and Jones 
1989 


Hartmann 
and Thurtle, 
ed. 2000 


Rockshelters, lithics, ceramics, trail 
segment, historical rockshelter, kiln, 
retaining wall, trash scatter 


BMGRW-0045 AZ X:12:17(ASM) Undetermined 
Altschul and Jones 
1989 


- 
Small rockshelter with cached ocotillo 
branches 


BMGRW-0046 AZ X:12:18(ASM) Eligible 
Altschul and Jones 
1989 


Hart and 
Hart 2011 


Partially buried lithic and ceramic 


BMGRW-0047 AZ X:12:19(ASM) Not Eligible 
Altschul and Jones 
1989 


Hart and 
Hart 2011 


Rock cairns (one with intact tobacco tin 
containing papers) 


BMGRW-0048 AZ X:12:7(ASM) Not Eligible 
Altschul and Jones 
1989 


Bruder et 
al. 1996 


Ceramic scatter 


BMGRW-0049 AZ X:12:8(ASM) Undetermined 
Altschul and Jones 
1989 


- FAR, one associated flake, sherds 


BMGRW-0050 AZ X:12:9(ASM) Undetermined 
Altschul and Jones 
1989 


- Pit 


BMGRW-0051 AZ X:8:19(ASM) Undetermined 
Altschul and Jones 
1989 


- Cleared circle, lithic scatters 


BMGRW-0052 AZ X:8:20(ASM) Undetermined 
Altschul and Jones 
1989 


- Trail segment, lithic scatters  


BMGRW-0053 AZ X:8:21(ASM) Undetermined 
Altschul and Jones 
1989 


- Rockshelter with associated artifacts 
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BMGRW-0054 AZ X:8:22(ASM) Undetermined 
Altschul and Jones 
1989 


- Rockshelter with associated artifacts 


BMGRW-0055 AZ X:8:23(ASM) Undetermined 
Altschul and Jones 
1989 


- Small cave with cairn and rock wall 


BMGRW-0056 AZ X:8:24(ASM) Undetermined 
Altschul and Jones 
1989 


- Rock-lined cleared circle, ceramics 


BMGRW-0057 AZ X:8:25(ASM) Undetermined 
Altschul and Jones 
1989 


Bruder et 
al. 1996 


Rock alignment (possibly modern) 


BMGRW-0058 AZ X:8:26(ASM) Undetermined 
Altschul and Jones 
1989 


- Cairn with intact mining claim 


BMGRW-0059 AZ X:8:27(ASM) Undetermined 
Altschul and Jones 
1989 


- Rock-lined circle 


BMGRW-0060 AZ X:8:28(ASM) Undetermined 
Altschul and Jones 
1989 


- 
Rock-lined circle, possible shrine, two 
bedrock tanks 


BMGRW-0061 AZ X:8:29(ASM) Undetermined 
Altschul and Jones 
1989 


- Lithic scatters 


BMGRW-0062 AZ Y:5:11(ASM) Not Eligible 
Altschul and Jones 
1989 


Bruder et 
al. 1996 


Rock alignment 


BMGRW-0063 AZ Y:5:12(ASM) Not Eligible 
Altschul and Jones 
1989 


Bruder et 
al. 1996 


Historical mine (Owl Mine) 


BMGRW-0064 AZ Y:5:13(ASM) Not Eligible 
Altschul and Jones 
1989 


Bruder et 
al. 1996 


Cleared circles 


BMGRW-0065 AZ Y:5:16(ASM) Undetermined 
Altschul and Jones 
1989 


Bruder et 
al. 1996 


Cairn 


BMGRW-0066 AZ Y:5:17(ASM) Not Eligible 
Altschul and Jones 
1989 


Barr and 
Griset 2010 


Rock-lined cleared area, rock circle, trail 
segment, pot break, two depressions 


BMGRW-0067 AZ Y:5:20(ASM) Undetermined 
Altschul and Jones 
1989 


- 
Prehistoric artifact scatter, historical can 
scatter 


BMGRW-0068 AZ Y:5:21(ASM) Undetermined 
Altschul and Jones 
1989 


- Cleared circle 


BMGRW-0069 AZ Y:5:22(ASM) Undetermined 
Altschul and Jones 
1989 


- Rock cairn (mining claim marker) 


BMGRW-0070 AZ Y:5:23(ASM) Undetermined 
Altschul and Jones 
1989 


- Rock-lined circles, pot break, one flake 
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BMGRW-0071 AZ Y:5:24(ASM) Undetermined 
Altschul and Jones 
1989 


- Cleared circle with associated rock berm 


BMGRW-0072 AZ Y:5:25(ASM) Undetermined 
Altschul and Jones 
1989 


- Rock-lined ring, ground stone 


BMGRW-0073 AZ Y:5:8(ASM) Not Eligible 
Altschul and Jones 
1989 


Bruder et 
al. 1996 


Lithic scatter, trail, rockshelters 


BMGRW-0074 AZ X:12:51(ASM) Undetermined 
Broyles and 
Roberson 1987 


- Trail 


BMGRW-0075 AZ X:6:14(ASM) Eligible 
McQuestion et al. 
1992 


Walsh 2004 Lithic procurement and reduction 


BMGRW-0076 AZ 050-2587 Undetermined Johnson 1993 
Barr and 
Griset 2010 


Alignment of 14 rock cairns 


BMGRW-0077 AZ 050-2588 Not Eligible Johnson 1993 
Barr and 
Griset 2010 


Rock piles 


BMGRW-0078 AZ Y:9:2(ASM) Eligible Woodall et al. 1993 - Historical and prehistoric artifact scatter  


BMGRW-0079 AZ X:6:72(ASM) Not Eligible Bruder et al. 1996 
Hart and 
Hart 2011 


WWII airfield, historical trash (AUX-2) 


BMGRW-0080 AZ Y:5:10(ASM) Eligible Bruder et al. 1996 
Hart and 
Hart 2011 


Intaglio with associated trails 


BMGRW-0081 AZ Y:5:14(ASM) Not Eligible Bruder et al. 1996 
Hart and 
Hart 2011 


Prehistoric artifact scatter 


BMGRW-0082 AZ Y:5:15(ASM) Not Eligible Bruder et al. 1996 


Hart and 
Hart 2011, 
Barr and 
Griset 2010 


Prehistoric ceramic, ground stone, shell 
artifacts 


BMGRW-0083 AZ Y:5:18(ASM) Not Eligible Bruder et al. 1996 
Barr and 
Griset 2010 


Cleared circles 


BMGRW-0084 AZ Y:5:19(ASM) Not Eligible Bruder et al. 1996 
Barr and 
Griset 2010 


Rock alignments (possibly modern) 


BMGRW-0085 AZ Y:5:9(ASM) Not Eligible Bruder et al. 1996 
Hart and 
Hart 2011 


Linear arrangement of rock piles 


BMGRW-0086 AZ X:6:80(ASM) Not Eligible Lite 1997 - Lithic and ceramic scatter 
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BMGRW-0087 AZ X:6:81(ASM) Undetermined Lite 1997 


Jones 
2013, Hart 
and Hart 
2011 


WWII-era gunnery range, roads and 
ammunition dumps 


BMGRW-0088 AZ Y:5:26(ASM) Not Eligible Bruder et al. 1996 
Dosh 2008 
- Mohawk  


Rock alignments (possibly modern) 


BMGRW-0089 AZ Y:5:27(ASM) Not Eligible Apple 1996 
York et al. 
1997 


Prehistoric trail segment, lithic scatter 


BMGRW-0090 AZ Y:5:28(ASM) Not Eligible Apple 1996 
York et al. 
1997 


Cleared circles, lithic scatter 


BMGRW-0091 AZ Y:5:29(ASM) Undetermined Apple 1996 - Lithic scatters 


BMGRW-0092 AZ Y:5:30(ASM) Undetermined Apple 1996 - 
Prehistoric ceramic scatter, metate 
fragment 


BMGRW-0093 AZ Y:5:31(ASM) Not Eligible Apple 1996 
York et al. 
1997 


Prehistoric artifact scatters 


BMGRW-0094 AZ Y:5:32(ASM) Not Eligible Apple 1996 
York et al. 
1997 


Prehistoric temporary camp, historical 
road and trash scatter 


BMGRW-0095 AZ Y:5:33(ASM) Not Eligible Apple 1996 
York et al. 
1997 


Lithic scatter, ground stone and features 


BMGRW-0096 AZ Y:5:34(ASM) Undetermined Apple 1996 - Lithic scatter 


BMGRW-0097 AZ Y:5:35(ASM) Not Eligible Apple 1996 
Hart and 
Hart 2011 


Lithic scatters  


BMGRW-0098 AZ Y:9:4(ASM) Undetermined Apple 1996 - Prehistoric temporary camp 


BMGRW-0099 AZ 050-1662 Undetermined Johnson 1998 - Pictographs 


BMGRW-0100 AZ X:12:52(ASM) Undetermined 
Hartmann and 
Thurtle, ed. 2000 


- Rock circle 


BMGRW-0101 AZ X:12:53(ASM) Undetermined 
Hartmann and 
Thurtle, ed. 2000 


- 
Bedrock milling, rock cairn, trails, and 
prehistoric artifacts 


BMGRW-0102 AZ X:12:54(ASM) Undetermined 
Hartmann and 
Thurtle, ed. 2000 


- Rock circle, trail 


BMGRW-0103 AZ X:12:55(ASM) Undetermined 
Hartmann and 
Thurtle, ed. 2000 


- 
Prehistoric artifact scatter within a tafoni, 
associated rock wall 


BMGRW-0104 AZ X:12:56(ASM) Undetermined 
Hartmann and 
Thurtle, ed. 2000 


- Historical mine adit, associated features 
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BMGRW-0105 AZ X:12:57(ASM) Undetermined 
Hartmann and 
Thurtle, ed. 2000 


- Rock features, ceramics, artifact scatter 


BMGRW-0106 AZ X:12:58(ASM) Undetermined 
Hartmann and 
Thurtle, ed. 2000 


Hart and 
Hart 2011 


Trail segment, ceramics and historical 
artifacts 


BMGRW-0107 AZ X:12:59(ASM) Undetermined 
Hartmann and 
Thurtle, ed. 2000 


- Rock cluster 


BMGRW-0108 AZ X:12:60(ASM) Undetermined 
Hartmann and 
Thurtle, ed. 2000 


- Rock circles 


BMGRW-0109 AZ X:12:61(ASM) Undetermined 
Hartmann and 
Thurtle, ed. 2000 


Hart and 
Hart 2011 


Trail segments, rock circles, rock clusters, 
ceramic scatters 


BMGRW-0110 AZ X:12:62(ASM) Undetermined 
Hartmann and 
Thurtle, ed. 2000 


- 
Rock features, trail segment, bedrock 
milling, prehistoric and historical artifact 
scatters 


BMGRW-0111 AZ X:12:63(ASM) Undetermined 
Hartmann and 
Thurtle, ed. 2000 


- 
Bedrock milling, rock cairn, ceramic 
scatter and one lithic artifact 


BMGRW-0112 AZ X:12:64(ASM) Undetermined 
Hartmann and 
Thurtle, ed. 2000 


- Rock rings 


BMGRW-0113 AZ X:12:65(ASM) Undetermined 
Hartmann and 
Thurtle, ed. 2000 


- 
Rock cluster, rock circle, and prehistoric 
and historical artifact scatter 


BMGRW-0114 AZ X:12:66(ASM) Undetermined 
Hartmann and 
Thurtle, ed. 2000 


- Rock circles 


BMGRW-0115 AZ X:12:67(ASM) Undetermined 
Hartmann and 
Thurtle, ed. 2000 


Hart and 
Hart 2011 


Trail segment, historical and prehistoric 
artifacts 


BMGRW-0116 AZ X:12:68(ASM) Undetermined 
Hartmann and 
Thurtle, ed. 2000 


- Mining features, historical artifacts 


BMGRW-0117 AZ X:12:69(ASM) Undetermined 
Hartmann and 
Thurtle, ed. 2000 


- 
Prehistoric ceramic scatter, historical 
feature and artifacts 


BMGRW-0118 AZ X:12:70(ASM) Undetermined 
Hartmann and 
Thurtle, ed. 2000 


- 
Rock alignment, cairn, fire ring, historical 
and prehistoric artifacts 


BMGRW-0119 AZ X:12:71(ASM) Undetermined 
Hartmann and 
Thurtle, ed. 2000 


- Ceramic scatter, rock feature 


BMGRW-0120 AZ X:12:72(ASM) Undetermined 
Hartmann and 
Thurtle, ed. 2000 


- 
Rock features, trail segment, artifact 
scatters 


BMGRW-0121 AZ X:12:73(ASM) Undetermined 
Hartmann and 
Thurtle, ed. 2000 


- 
Trail segments, boulder pile, historical and 
prehistoric artifact scatters 







 Part III: Appendices 


Barry M. Goldwater Range ICRMP Part III E-2-8 


MCAS Yuma 
Site Number ASM Site Number 


NRHP Eligibility 
Determinations Reference 


Updated 
By Description 


BMGRW-0122 AZ X:12:74(ASM) Undetermined 
Hartmann and 
Thurtle, ed. 2000 


- Rock circle, rock cluster, artifacts 


BMGRW-0123 AZ X:12:75(ASM) Undetermined 
Hartmann and 
Thurtle, ed. 2000 


- Ceramic and shell scatter 


BMGRW-0124 AZ X:12:76(ASM) Undetermined 
Hartmann and 
Thurtle, ed. 2000 


- Rock ring 


BMGRW-0125 AZ X:12:77(ASM) Undetermined 
Hartmann and 
Thurtle, ed. 2000 


- Rock feature, lithic artifact 


BMGRW-0126 AZ X:12:78(ASM) Undetermined 
Hartmann and 
Thurtle, ed. 2000 


- Prehistoric artifact scatter 


BMGRW-0127 AZ X:7:119(ASM) Undetermined Schaefer et al. 2004 - Lithic scatter, road, historical trash scatter 


BMGRW-0128 AZ X:7:120(ASM) Eligible Schaefer et al. 2004 
Hart and 
Hart 2011 


Water pipeline segment, roads, trail 
segments, ceramic scatter 


BMGRW-0129 AZ X:7:121(ASM) Undetermined Schaefer et al. 2004 - Prehistoric trail segment, artifacts 


BMGRW-0130 AZ X:7:122(ASM) Not Eligible Schaefer et al. 2004 - Mining features, historical artifacts 


BMGRW-0131 AZ X:7:123(ASM) Not Eligible Schaefer et al. 2004 
Hart and 
Hart 2011 


Lithic scatter, quarry 


BMGRW-0132 AZ X:7:124(ASM) Not Eligible Schaefer et al. 2004 - Lithic scatter 


BMGRW-0133 AZ X:7:125(ASM) Not Eligible Schaefer et al. 2004 - Lithic scatter, quartzite and chert quarry 


BMGRW-0134 AZ X:7:126(ASM) Eligible Schaefer et al. 2004 
Laine and 
Seymour, 
ed. 2016 


Trail, historical and prehistoric artifacts 


BMGRW-0135 AZ X:7:127(ASM) Not Eligible Schaefer et al. 2004 - Trail, historical and prehistoric artifacts 


BMGRW-0136 AZ X:7:128(ASM) Not Eligible Schaefer et al. 2004 - Historical trail, cairn, quartz shatter 


BMGRW-0137 AZ X:7:129(ASM) Not Eligible Schaefer et al. 2004 - Trail segment, historical artifacts 


BMGRW-0138 AZ X:7:130(ASM) Not Eligible Schaefer et al. 2004 - Prospecting pits, milled wood 


BMGRW-0139 AZ X:7:131(ASM) Not Eligible Schaefer et al. 2004 - Prospect pit, rock cluster 


BMGRW-0140 AZ X:7:132(ASM) Not Eligible Schaefer et al. 2004 - Prospect pit, cairns, trail segment 


BMGRW-0141 AZ X:7:133(ASM) Not Eligible Schaefer et al. 2004 - Quartz prospects 


BMGRW-0142 AZ X:7:134(ASM) Not Eligible Schaefer et al. 2004 - Lithic scatter 


BMGRW-0143 AZ X:7:135(ASM) Not Eligible Schaefer et al. 2004 - 
Lithic scatter, historical bottle and glass 
fragments 


BMGRW-0144 5360-3 Undetermined Schaefer et al. 2004 
Hart and 
Hart 2011 


Historical trash scatter 
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BMGRW-0145 5360-15 Undetermined Schaefer et al. 2004 - Lithic scatter 


BMGRW-0146 AZ X:10:18(ASM) Eligible Hart et al. 2005 - International Boundary Monument 199 


BMGRW-0147 AZ X:10:19(ASM) Eligible Hart et al. 2005 - International Boundary Monument 200 


BMGRW-0148 AZ X:10:20(ASM) Eligible Hart et al. 2005 - International Boundary Monument 201 


BMGRW-0149 AZ X:11:1(ASM) Not Eligible Hart et al. 2005 - Historical adobe foundation, artifact scatter 


BMGRW-0150 AZ X:11:2(ASM) Eligible Hart et al. 2005 - International Boundary Monument 196 


BMGRW-0151 AZ X:11:3(ASM) Eligible Hart et al. 2005 - International Boundary Monument 197 


BMGRW-0152 AZ X:11:4(ASM) Eligible Hart et al. 2005 - International Boundary Monument 198 


BMGRW-0153 AZ X:12:80(ASM) Not Eligible Hart et al. 2005 - Historical scatter of cans and glass 


BMGRW-0154 AZ X:12:81(ASM) Eligible Hart et al. 2005 - International Boundary Monument 193 


BMGRW-0155 AZ X:12:82(ASM) Eligible Hart et al. 2005 - International Boundary Monument 194 


BMGRW-0156 AZ X:12:83(ASM) Eligible Hart et al. 2005 - International Boundary Monument 195 


BMGRW-0157 AZ 050-3127 Undetermined Unknown 2006 
Hart and 
Hart 2011 


Geoglyph (possibly recent), trail segment, 
rock alignment, metate fragment 


BMGRW-0158 AZ X:12:85(ASM) Eligible Hart 2006 - Historical mine, associated features 


BMGRW-0159 AZ X:12:86(ASM) Eligible Hart 2006 - 
Historical mining camp, associated 
features 


BMGRW-0160 AZ X:12:87(ASM) Not Eligible Hart 2006 - 
Historical mining camp, associated 
features 


BMGRW-0161 AZ X:12:88(ASM) Not Eligible Hart 2006 - 
Historical mine, mining camp, associated 
features 


BMGRW-0162 AZ X:12:89(ASM) Not Eligible Hart 2006 - Historical camp, associated features 


BMGRW-0163 AZ X:12:90(ASM) Not Eligible Hart 2006 - 
Historical mine, mining camp, associated 
features 


BMGRW-0164 AZ X:8:109(ASM) Not Eligible Hart 2006 - Historical trash scatter 


BMGRW-0165 AZ Y:5:38(ASM) Eligible Hart 2006 - 
Historical camp, associated features (Betty 
Lee Tank) 


BMGRW-0166 AZ Y:5:39(ASM) Eligible Hart 2006 - 
Historical mine, mining camp, associated 
features (Betty Lee Mine)  


BMGRW-0167 AZ Y:5:40(ASM) Not Eligible Hart 2006 - Historical artifact scatter 


BMGRW-0168 AZ Y:5:41(ASM) Not Eligible Hart 2006 - Prehistoric camp 


BMGRW-0169 AZ Y:5:42(ASM) Not Eligible Hart 2006 - Prehistoric camp 


BMGRW-0170 AZ Y:9:8(ASM) Not Eligible Hart 2006 - 
Historical mine, mining camp, associated 
features 
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BMGRW-0171 AZ Y:9:9(ASM) Not Eligible Hart 2006 - 
Historical mine, mining camp, associated 
features 


BMGRW-0172 AZ X:7:162(ASM) Eligible Schaefer et al. 2007 - Fortuna Mine 


BMGRW-0173 AZ X:7:163(ASM) Eligible Schaefer et al. 2007 - Fortuna Mine Southwest 


BMGRW-0174 AZ X:7:164(ASM) Eligible Schaefer et al. 2007 - Road near Fortuna Mine 


BMGRW-0175 AZ X:12:91(ASM) Eligible Dosh 2008a - Prehistoric artifact scatter 


BMGRW-0176 AZ X:12:92(ASM) Eligible Dosh 2008a - Prehistoric ceramic scatter 


BMGRW-0177 AZ X:7:188(ASM) Not Eligible Dosh 2008a - Historical camp, trash scatter 


BMGRW-0178 AZ X:7:189(ASM) Not Eligible Dosh 2008a - Historical camp, trash scatter 


BMGRW-0179 AZ X:7:190(ASM) Not Eligible Dosh 2008a - Historical trash scatter 


BMGRW-0180 AZ X:7:191(ASM) Undetermined Dosh 2008a - Prehistoric rock ring 


BMGRW-0181 AZ X:7:192(ASM) Eligible Dosh 2008a 
Laine and 
Seymour, 
ed. 2016 


Prehistoric trail, rock ring, artifacts  


BMGRW-0182 AZ X:8:108(ASM) Eligible Dosh 2008a - 
Historical mine, trash scatter (Poorman 
Mine) 


BMGRW-0183 AZ X:8:131(ASM) Not Eligible Dosh 2008a - Mine and camp 


BMGRW-0184 AZ X:8:132(ASM) Not Eligible Dosh 2008a - Historical campsite 


BMGRW-0185 AZ X:8:133(ASM) Not Eligible Dosh 2008a - Historical rock alignment 


BMGRW-0186 AZ X:8:134(ASM) Not Eligible Dosh 2008a - Prehistoric sleeping circles 


BMGRW-0187 AZ X:8:135(ASM) Not Eligible Dosh 2008a - Prehistoric sleeping circles 


BMGRW-0188 AZ X:8:136(ASM) Not Eligible Dosh 2008a - Prehistoric sleeping circles 


BMGRW-0189 AZ X:8:137(ASM) Not Eligible Dosh 2008a - Prehistoric sleeping circles 


BMGRW-0190 AZ X:8:138(ASM) Not Eligible Dosh 2008a - Historical trash scatter 


BMGRW-0191 AZ X:8:139(ASM) Not Eligible Dosh 2008a - Historical concrete structure, trash scatter 


BMGRW-0192 AZ X:8:140(ASM) Eligible Dosh 2008a - Prehistoric trail shrines 


BMGRW-0193 AZ X:8:141(ASM) Eligible Dosh 2008a - Historical mine, trash scatter 


BMGRW-0194 AZ X:8:142(ASM) Not Eligible Dosh 2008a - Historical mine, trash scatter 


BMGRW-0195 AZ X:8:143(ASM) Not Eligible Dosh 2008a - Historical mine, trash scatter 


BMGRW-0196 AZ X:8:144(ASM) Eligible Dosh 2008a - Historical mine, trash scatter 


BMGRW-0197 AZ X:8:145(ASM) Not Eligible Dosh 2008a - Historical mine, trash scatter 


BMGRW-0198 AZ X:8:146(ASM) Not Eligible Dosh 2008a - Historical mining prospect, trash scatter 


BMGRW-0199 AZ X:8:147(ASM) Eligible Dosh 2008a - Historical mine, trash scatter 


BMGRW-0200 AZ X:8:148(ASM) Not Eligible Dosh 2008a - Historical trash scatter 
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BMGRW-0201 AZ X:8:149(ASM) Not Eligible Dosh 2008a - Historical trash scatter 


BMGRW-0202 AZ X:8:150(ASM) Not Eligible Dosh 2008b - Historical trash scatter 


BMGRW-0203 AZ Y:5:50(ASM) Not Eligible Dosh 2008b - Historical trash dump 


BMGRW-0204 AZ Y:5:51(ASM) Not Eligible Dosh 2008b - Historical trash dump 


BMGRW-0205 AZ Y:6:87(ASM) Not Eligible Dosh 2008b - Historical trash scatter and roadway 


BMGRW-0206 AZ Y:6:88(ASM) Not Eligible Dosh 2008b - 
Mining camp, masonry structure, fire rings, 
foot trail, can dumps, artifacts  


BMGRW-0207 AZ Y:9:10(ASM) Eligible Dosh 2008b - Ceramics 


BMGRW-0208 AZ X:8:151(ASM) Not Eligible 
Foster and Drennan 
2009 


- Prehistoric lithic scatter 


BMGRW-0209 AZ X:12:118(ASM) Eligible Barr and Griset 2010  - 
Prehistoric ceramics, ground stone, flaked 
stone tools 


BMGRW-0210 AZ X:12:93(ASM) Not Eligible 
Schaefer and 
Andrews 2010 


- Historical debris 


BMGRW-0211 AZ X:12:94(ASM) Not Eligible 
Schaefer and 
Andrews 2010 


- Historical debris 


BMGRW-0212 - - - - Not Assigned 


BMGRW-0213 - - - - Not Assigned 


BMGRW-0214 AZ X:8:156(ASM) Not Eligible Barr and Griset 2010  - Rock alignments, sleeping circle 


BMGRW-0215 AZ Y:5:53(ASM) Not Eligible 
Schaefer and 
Andrews 2010 


- Prehistoric ceramic scatter  


BMGRW-0216 AZ Y:5:54(ASM) Not Eligible 
Schaefer and 
Andrews 2010 


- Prehistoric ceramic scatter  


BMGRW-0217 AZ Y:5:55(ASM) Not Eligible 
Schaefer and 
Andrews 2010 


- Historical can and bottle dump 


BMGRW-0218 AZ Y:9:11(ASM) Undetermined 
Schaefer and 
Andrews 2010 


- Sparse artifact scatter 


BMGRW-0219 AZ Y:5:57(ASM) Not Eligible Barr and Griset 2010  - Circle of rocks and a single sherd 


BMGRW-0220 AZ Y:5:58(ASM) Not Eligible Barr and Griset 2010  - Sleeping circles 


BMGRW-0221 AZ Y:5:59(ASM) Eligible Barr and Griset 2010  - Ceramic scatter 


BMGRW-0222 AZ X:11:21(ASM) Eligible Hart and Hart 2011 
Laine and 
Seymour, 
ed. 2016 


Prehistoric artifact scatter (lithics, 
ceramics, and shell) 


BMGRW-0223 AZ X:11:22(ASM) Eligible Hart and Hart 2011 - Thermal features, artifact scatter 
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BMGRW-0224 AZ X:12:119(ASM) Eligible Hart and Hart 2011 - Prehistoric trail segments, artifact scatter 


BMGRW-0225 AZ X:12:120(ASM) Eligible Hart and Hart 2011 
Laine and 
Seymour, 
ed. 2016 


Trail segments, rock features, possible 
roasting feature, prehistoric and historical 
artifacts 


BMGRW-0226 AZ X:12:121(ASM) Eligible Hart and Hart 2011 - Ceramic scatter 


BMGRW-0227 AZ X:12:122(ASM) Not Eligible Hart and Hart 2011 - Rock rings, sherd 


BMGRW-0228 AZ X:7:215(ASM) Not Eligible Hart and Hart 2011 - Can scatter 


BMGRW-0229 AZ X:7:216(ASM) Eligible Hart and Hart 2011 - 
Prehistoric artifact scatter - mostly 
ceramics 


BMGRW-0230 AZ X:7:217(ASM) Not Eligible Hart and Hart 2011 - Lithic procurement and reduction 


BMGRW-0231 AZ X:7:218(ASM) Not Eligible Hart and Hart 2011 - Lithic reduction 


BMGRW-0232 AZ Y:10:17(ASM) Not Eligible Hart and Hart 2011 - 
Mine shaft, prospects, can dump, rock 
pile, three-walled rock structure 


BMGRW-0233 AZ Y:5:60(ASM) Eligible Hart and Hart 2011 - 
Prehistoric trails, sherds, historical mining 
features, collapsed cabin 


BMGRW-0234 AZ Y:5:61(ASM) Not Eligible Hart and Hart 2011 - 
Dry well with remains of habitation 
structure and artifact scatter 


BMGRW-0235 AZ Y:5:62(ASM) Not Eligible Hart and Hart 2011 - Tent platform, historical artifacts 


BMGRW-0236 AZ Y:5:63(ASM) Not Eligible Hart and Hart 2011 - Collapsed corral, artifact scatter 


BMGRW-0237 AZ Y:6:89(ASM) Undetermined Hart and Hart 2011 - Prehistoric trail segment, cleared circles 


BMGRW-0238 AZ Y:6:90(ASM) Not Eligible Hart and Hart 2011 - Cleared circles 


BMGRW-0239 AZ Y:6:91(ASM) Eligible Hart and Hart 2011 - Mine, mining camp 


BMGRW-0240 AZ Y:6:92(ASM) Not Eligible Hart and Hart 2011 - Cleared circles 


BMGRW-0241 AZ Y:6:93(ASM) Not Eligible Hart and Hart 2011 - 
Multi-component artifact scatter of cans, 
milled lumber, and flaked stone 


BMGRW-0242 AZ X:11:23(ASM) Not Eligible Neuzil 2012 - Rock wall features 


BMGRW-0243 AZ X:11:24(ASM) Eligible Neuzil 2012 - 
Ceramic scatter with associated rock 
shelter 


BMGRW-0244 AZ X:11:25(ASM) Not Eligible Neuzil 2012 - Flaked stone scatter  


BMGRW-0245 AZ X:11:26(ASM) Not Eligible Neuzil 2012 - Flaked stone scatter, rock cluster 


BMGRW-0246 AZ X:11:27(ASM) Eligible Neuzil 2012 - Flaked stone quarry, rock cluster 


BMGRW-0247 AZ X:8:158(ASM) Eligible Neuzil 2012 - Prehistoric artifact scatter 


BMGRW-0248 AZ X:8:159(ASM) Undetermined Neuzil 2012 - Multiple rock enclosures 


BMGRW-0249 AZ Y:6:4(ASM) Undetermined Doelle 1982 - Trail, ceramics 
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BMGRW-0250 AZ Y:13:7(ASM) Not Eligible Zyniecki et al. 2006 - Historical scatter of cans and glass 


BMGRW-0251 AZ X:6:124(ASM) Undetermined Jones 2013 - Prehistoric ceramic and lithic scatter 


BMGRW-0252 AZ X:6:125(ASM) Not Eligible Jones 2013 - Historical trash scatter 


BMGRW-0253 AZ X:6:126(ASM) Not Eligible Jones 2013 - Historical trash dump 


BMGRW-0254 AZ X:6:127(ASM) Not Eligible Jones 2013 - Historical trash dump 


BMGRW-0255 AZ X:6:128(ASM) Not Eligible Jones 2013 - Historical trash scatter 


BMGRW-0256 AZ X:6:129(ASM) Not Eligible Jones 2013 - Historical trash dump 


BMGRW-0257 AZ X:12:123(ASM) Not Eligible Keur et al. 2015 - Historical artifact scatter 


BMGRW-0258 AZ X:11:28(ASM) Not Eligible Keur et al. 2015 - Historical trash scatter 


BMGRW-0259 AZ X:11:29(ASM) Not Eligible Keur et al. 2015 - Prehistoric artifact scatter 


BMGRW-0260 AZ X:6:131(ASM) Not Eligible 
Laine and Seymour, 
ed. 2016 


- Historical trash scatter  


BMGRW-0261 AZ X:6:132(ASM) Not Eligible 
Laine and Seymour, 
ed. 2016 


- Prehistoric expedient lithic quarry  


BMGRW-0262 AZ X:6:133(ASM) Not Eligible 
Laine and Seymour, 
ed. 2016 


- Historical trash scatter  


BMGRW-0263 AZ X:6:134(ASM) Not Eligible 
Laine and Seymour, 
ed. 2016 


- Prehistoric lithic scatter 


BMGRW-0264 AZ X:7:228(ASM) Not Eligible 
Laine and Seymour, 
ed. 2016 


- Historical rock feature  


BMGRW-0265 AZ X:7:229(ASM) Not Eligible 
Laine and Seymour, 
ed. 2016 


- Historical rock features  


BMGRW-0266 AZ X:7:230(ASM) Not Eligible 
Laine and Seymour, 
ed. 2016 


- Historical mining exploration  


BMGRW-0267 AZ X:7:231(ASM) Not Eligible 
Laine and Seymour, 
ed. 2016 


- Historical rock features  


BMGRW-0268 AZ X:7:232(ASM) Not Eligible 
Laine and Seymour, 
ed. 2016 


- Historical rock feature  


BMGRW-0269 AZ X:7:233(ASM) Not Eligible 
Laine and Seymour, 
ed. 2016 


- Historical mining exploration  


BMGRW-0270 AZ X:7:234(ASM) Not Eligible 
Laine and Seymour, 
ed. 2016 


- Historical habitation  


BMGRW-0271 AZ X:7:235(ASM) Not Eligible 
Laine and Seymour, 
ed. 2016 


- Unknown-age trail  
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BMGRW-0272 AZ X:7:236(ASM) Not Eligible 
Laine and Seymour, 
ed. 2016 


- Historical mining exploration  


BMGRW-0273 AZ X:7:238(ASM) Not Eligible 
Laine and Seymour, 
ed. 2016 


- Prehistoric trail  


BMGRW-0274 AZ X:7:239(ASM) Not Eligible 
Laine and Seymour, 
ed. 2016 


- Unknown-age trail  


BMGRW-0275 AZ X:7:240(ASM) Not Eligible 
Laine and Seymour, 
ed. 2016 


- Unknown-age trail  


BMGRW-0276 AZ X:7:241(ASM) Not Eligible 
Laine and Seymour, 
ed. 2016 


- Prehistoric trail and historical habitation  


BMGRW-0277 AZ X:7:242(ASM) Not Eligible 
Laine and Seymour, 
ed. 2016 


- Historical mining exploration  


BMGRW-0278 AZ X:7:243(ASM) Not Eligible 
Laine and Seymour, 
ed. 2016 


- Historical mining exploration  


BMGRW-0279 AZ X:7:244(ASM) Not Eligible 
Laine and Seymour, 
ed. 2016 


- Historical mining exploration  


BMGRW-0280 AZ X:7:245(ASM) Not Eligible 
Laine and Seymour, 
ed. 2016 


- Historical trail  


BMGRW-0281 AZ X:7:246(ASM) Not Eligible 
Laine and Seymour, 
ed. 2016 


- Historical mining exploration  


BMGRW-0282 AZ X:7:247(ASM) Not Eligible 
Laine and Seymour, 
ed. 2016 


- Unknown-age trail  


BMGRW-0283 AZ X:7:248(ASM) Not Eligible 
Laine and Seymour, 
ed. 2016 


- Historical mining exploration  


BMGRW-0284 AZ X:7:249(ASM) Eligible 
Laine and Seymour, 
ed. 2016 


- Historical habitation  


BMGRW-0285 AZ X:7:250(ASM) Not Eligible 
Laine and Seymour, 
ed. 2016 


- Unknown-age trail  


BMGRW-0286 AZ X:7:251(ASM) Not Eligible 
Laine and Seymour, 
ed. 2016 


- Historical mining exploration  


BMGRW-0287 AZ X:7:252(ASM) Not Eligible 
Laine and Seymour, 
ed. 2016 


- Historical mining exploration  


BMGRW-0288 AZ X:7:253(ASM) Not Eligible 
Laine and Seymour, 
ed. 2016 


- Historical mining exploration  







 Part III: Appendices 


Barry M. Goldwater Range ICRMP Part III E-2-15 


MCAS Yuma 
Site Number ASM Site Number 


NRHP Eligibility 
Determinations Reference 


Updated 
By Description 


BMGRW-0289 AZ X:7:254(ASM) Not Eligible 
Laine and Seymour, 
ed. 2016 


- Prehistoric artifact scatter 


BMGRW-0290 AZ X:7:255(ASM) Not Eligible 
Laine and Seymour, 
ed. 2016 


- Unknown-age trail  


BMGRW-0291 AZ X:7:256(ASM) Eligible 
Laine and Seymour, 
ed. 2016 


- Historical habitation  


BMGRW-0292 AZ X:7:257(ASM) Eligible 
Laine and Seymour, 
ed. 2016 


- 
Historical mining exploration and 
habitation  


BMGRW-0293 AZ X:7:258(ASM) Not Eligible 
Laine and Seymour, 
ed. 2016 


- Prehistoric trail  


BMGRW-0294 AZ X:7:259(ASM) Not Eligible 
Laine and Seymour, 
ed. 2016 


- Unknown-age trail  


BMGRW-0295 AZ X:7:260(ASM) Not Eligible 
Laine and Seymour, 
ed. 2016 


- Unknown-age trail  


BMGRW-0296 AZ X:7:269(ASM) Not Eligible 
Laine and Seymour, 
ed. 2016 


- Prehistoric lithic scatter 


BMGRW-0297 AZ X:7:270(ASM) Not Eligible 
Laine and Seymour, 
ed. 2016 


- Historical trail  


BMGRW-0298 AZ X:7:271(ASM) Not Eligible 
Laine and Seymour, 
ed. 2016 


- Prehistoric lithic scatter 


BMGRW-0299 AZ X:7:272(ASM) Not Eligible 
Laine and Seymour, 
ed. 2016 


- Prehistoric lithic scatter 


BMGRW-0300 AZ X:7:273(ASM) Not Eligible 
Laine and Seymour, 
ed. 2016 


- 
Prehistoric sherd scatter and historical 
trash scatter  


BMGRW-0301 AZ X:7:274(ASM) Not Eligible 
Laine and Seymour, 
ed. 2016 


- Historical trash scatter  


BMGRW-0302 AZ X:8:161(ASM) Eligible 
Laine and Seymour, 
ed. 2016 


- 
Prehistoric habitation and historical trash 
scatter  


BMGRW-0303 AZ X:8:162(ASM) Eligible 
Laine and Seymour, 
ed. 2016 


- Prehistoric trail, artifact scatter  


BMGRW-0304 AZ X:11:30(ASM) Not Eligible 
Laine and Seymour, 
ed. 2016 


- Historical rock features 


BMGRW-0305 AZ X:11:31(ASM) Not Eligible 
Laine and Seymour, 
ed. 2016 


- Unknown-age rock features  
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Determinations Reference 


Updated 
By Description 


BMGRW-0306 AZ X:11:32(ASM) Not Eligible 
Laine and Seymour, 
ed. 2016 


- Historical habitation  


BMGRW-0307 AZ X:11:33(ASM) Not Eligible 
Laine and Seymour, 
ed. 2016 


- 
Prehistoric sherd scatter and historical 
habitation  


BMGRW-0308 AZ X:12:125(ASM) Eligible 
Laine and Seymour, 
ed. 2016 


- Prehistoric habitation  


BMGRW-0309 AZ X:12:126(ASM) Undetermined 
Laine and Seymour, 
ed. 2016 


- Prehistoric trail  


BMGRW-0310 AZ X:12:128(ASM) Eligible 
Laine and Seymour, 
ed. 2016 


- Prehistoric trail  


BMGRW-0311 AZ Y:5:64(ASM) Not Eligible 
Laine and Seymour, 
ed. 2016 


- Prehistoric lithic scatter 


BMGRW-0312 AZ Y:5:65(ASM) Undetermined 
Laine and Seymour, 
ed. 2016 


- Prehistoric trail  


BMGRW-0313 AZ Y:5:66(ASM) Undetermined 
Laine and Seymour, 
ed. 2016 


- Unknown-age trail  


BMGRW-0314 AZ Y:5:67(ASM) Undetermined 
Laine and Seymour, 
ed. 2016 


- Prehistoric trail  


BMGRW-0315 AZ X:7:276(ASM) Not Eligible Hlatky et al. 2016 - Historical mining 


BMGRW-0316 AZ X:7:277(ASM) Not Eligible Hlatky et al. 2016 - Historical rock ring, trash scatter 


BMGRW-0317 AZ X:7:278(ASM) Not Eligible Hlatky et al. 2016 - Historical trail  


BMGRW-0318 AZ X:7:279(ASM) Not Eligible Hlatky et al. 2016 - FAR concentrations 


BMGRW-0319 AZ X:7:280(ASM) Not Eligible Hlatky et al. 2016 - Rock concentration, lithic scatter 


BMGRW-0320 AZ X:7:281(ASM) Not Eligible Hlatky et al. 2016 - Lithic scatter 


BMGRW-0321 AZ X:7:282(ASM) Not Eligible Hlatky et al. 2016 - Lithic scatter 


BMGRW-0322 AZ X:7:283(ASM) Not Eligible Hlatky et al. 2016 - Lithic scatter 


BMGRW-0323 AZ X:7:284(ASM) Not Eligible Hlatky et al. 2016 - Lithic scatter 


BMGRW-0324 AZ X:7:285(ASM) Not Eligible Hlatky et al. 2016 - Lithic scatter 


BMGRW-0325 AZ X:7:286(ASM) Not Eligible Hlatky et al. 2016 - Lithic scatter 


BMGRW-0326 AZ X:7:287(ASM) Not Eligible Hlatky et al. 2016 - Lithic scatter 


BMGRW-0327 AZ X:7:288(ASM) Not Eligible Hlatky et al. 2016 - FAR concentrations, lithics 


BMGRW-0328 AZ X:7:289(ASM) Not Eligible Hlatky et al. 2016 - FAR concentrations, lithics 


BMGRW-0329 AZ X:7:290(ASM) Not Eligible Hlatky et al. 2016 - Lithic scatter 


BMGRW-0330 AZ X:7:292(ASM) Eligible Hlatky et al. 2016 - Trail, ceramics 
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Site Number ASM Site Number 


NRHP Eligibility 
Determinations Reference 


Updated 
By Description 


BMGRW-0331 AZ X:7:293(ASM) Eligible Hlatky et al. 2016 - Trails, ceramics 


BMGRW-0332 AZ X:7:294(ASM) Eligible Hlatky et al. 2016 - Trail, cleared circle 


BMGRW-0333 AZ X:7:295(ASM) Eligible Hlatky et al. 2016 - Trail 


BMGRW-0334 AZ X:7:296(ASM) Eligible Hlatky et al. 2016 - Trail, ceramics 


BMGRW-0335 AZ X:11:34(ASM) Eligible Hlatky et al. 2016 - Trails, rock pile, ceramics, flake  


BMGRW-0336 AZ X:11:35(ASM) Eligible Hlatky et al. 2016 - Trail 


BMGRW-0337 AZ X:11:36(ASM) Eligible Hlatky et al. 2016 - Trail, cleared circle 


BMGRW-0338 AZ X:11:37(ASM) Eligible Hlatky et al. 2016 - Trail 


BMGRW-0339 AZ X:11:38(ASM) Eligible Hlatky et al. 2016 - Trail 


BMGRW-0340 AZ X:11:39(ASM) Eligible Hlatky et al. 2016 - Trail 


BMGRW-0341 AZ X:11:40(ASM) Eligible Hlatky et al. 2016 - Whole olla, trail, ceramics, shell 


BMGRW-0342 AZ X:11:41(ASM) Eligible Hlatky et al. 2016 - Trail, rock alignment, ceramics 


BMGRW-0343 AZ X:11:42(ASM) Not Eligible Hlatky et al. 2016 - Rock ring, rock pile 


BMGRW-0344 AZ X:11:43(ASM) Eligible Hlatky et al. 2016 - Trail, cairn, ceramics, lithics 


BMGRW-0345 AZ X:11:44(ASM) Eligible Hlatky et al. 2016 - Trail, ceramics, lithics 


BMGRW-0346 AZ X:11:45(ASM) Eligible Hlatky et al. 2016 - Ceramics 


BMGRW-0347 - - - - Not Assigned 


BMGRW-0348 - - - - Not Assigned 


BMGRW-0349 - - - - Not Assigned 


BMGRW-0350 AZ X:12:129(ASM) Eligible Hlatky et al. 2016 - Petroglyphs, ceramics, animal bone 


BMGRW-0351 AZ X:12:130(ASM) Eligible Hlatky et al. 2016 - Cairns, ceramics 


BMGRW-0352 AZ X:12:131(ASM) Eligible Hlatky et al. 2016 - Trail, cairn, ceramics, mano 


BMGRW-0353 AZ X:12:132(ASM) Eligible Hlatky et al. 2016 - Trail, ceramics, lithics 


BMGRW-0354 AZ X:12:133(ASM) Eligible Hlatky et al. 2016 - Trail, lithics 


BMGRW-0355 AZ X:12:134(ASM) Not Eligible Hlatky et al. 2016 - Ceramics, lithics 


BMGRW-0356 AZ X:12:135(ASM) Eligible Hlatky et al. 2016 - Trail, ceramics, lithics 


BMGRW-0357 AZ X:12:136(ASM) Not Eligible Hlatky et al. 2016 - Ceramics, lithics, burned bone 


BMGRW-0358 AZ X:12:137(ASM) Eligible Hlatky et al. 2016 - Ovate grinding features 


BMGRW-0359 AZ X:12:138(ASM) Eligible Hlatky et al. 2016 - 
Bedrock milling stations, ovate grinding 
features, ceramics 


BMGRW-0360 Not Assigned Undetermined Not Assigned - Extensive trail, features, ceramics, lithics 


BMGRW-0361 AZ X:7:302(ASM) Not Eligible 
Knighton-Wisor et al. 
2019 


- Rock ring, ceramics 
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BMGRW-0362 AZ X:7:303(ASM) Not Eligible 
Knighton-Wisor et al. 
2019 


- Cairns  


BMGRW-0363 AZ X:7:304(ASM) Not Eligible 
Knighton-Wisor et al. 
2019 


- Survey marker, cairns 


BMGRW-0364 AZ X:7:305(ASM) Eligible 
Knighton-Wisor et al. 
2019 


- 
Historical rock rings, tent bases, trail, 
artifact scatter 


BMGRW-0365 AZ X:7:306(ASM) Not Eligible 
Knighton-Wisor et al. 
2019 


- Cairns 


BMGRW-0366 AZ X:7:307(ASM) Not Eligible 
Knighton-Wisor et al. 
2019 


- Cairns 


BMGRW-0367 AZ X:7:308(ASM) Eligible 
Knighton-Wisor et al. 
2019 


- Trail, cairn, rock alignment, hammerstone 


BMGRW-0368 AZ X:7:309(ASM) Not Eligible 
Knighton-Wisor et al. 
2019 


- Historical rock cluster, artifact scatter 


BMGRW-0369 AZ X:7:310(ASM) Not Eligible 
Knighton-Wisor et al. 
2019 


- Cairns 


BMGRW-0370 AZ X:7:311(ASM) Not Eligible 
Knighton-Wisor et al. 
2019 


- Cairns 


BMGRW-0371 AZ X:7:312(ASM) Eligible 
Knighton-Wisor et al. 
2019 


- 
Multicomponent: prehistoric petroglyph, 
ceramics, lithics; historical inscription, 
artifact scatter; unknown rock alignment 


BMGRW-0372 AZ X:7:313(ASM) Not Eligible 
Knighton-Wisor et al. 
2019 


- Cairns 


BMGRW-0373 AZ X:7:314(ASM) Not Eligible 
Knighton-Wisor et al. 
2019 


- Cairns 


BMGRW-0374 AZ X:7:315(ASM) Not Eligible 
Knighton-Wisor et al. 
2019 


- Cairns 


BMGRW-0375 AZ X:7:316(ASM) Eligible 
Knighton-Wisor et al. 
2019 


- 
Multicomponent: prehistoric ceramics, 
lithics; historical mining features, artifact 
scatter 


BMGRW-0376 AZ X:7:317(ASM) Eligible 
Knighton-Wisor et al. 
2019 


- Trail, cairn, rock cluster, lithics 


BMGRW-0377 AZ X:7:318(ASM) Eligible 
Knighton-Wisor et al. 
2019 


- 
Trail, cairns, rock ring, rock cluster, 
ceramics, flaked and ground stone 







 Part III: Appendices 


Barry M. Goldwater Range ICRMP Part III E-2-19 


MCAS Yuma 
Site Number ASM Site Number 


NRHP Eligibility 
Determinations Reference 


Updated 
By Description 


BMGRW-0378 AZ X:7:319(ASM) Eligible 
Knighton-Wisor et al. 
2019 


- Trail, ceramics, lithics 


BMGRW-0379 AZ X:7:320(ASM) Eligible 
Knighton-Wisor et al. 
2019 


- Trail 


BMGRW-0380 AZ X:7:321(ASM) Eligible 
Knighton-Wisor et al. 
2019 


- Rock ring, rock piles, clearings 


BMGRW-0381 AZ X:7:322(ASM) Not Eligible 
Knighton-Wisor et al. 
2019 


- 
Historical tent pads, pits, rock piles, 
artifacts 


BMGRW-0382 AZ X:7:323(ASM) Not Eligible 
Knighton-Wisor et al. 
2019 


- Historical cairns, artifacts 


BMGRW-0383 AZ X:7:324(ASM) Eligible 
Knighton-Wisor et al. 
2019 


- 
Rock ring, rock alignments, ceramics, 
shell, flaked and ground stone 


BMGRW-0384 AZ X:7:325(ASM) Not Eligible 
Knighton-Wisor et al. 
2019 


- 
Historical rock rings, rock alignments, 
clearings, rock-lined trails, rock cluster, 
rock pile, cans 


BMGRW-0385 AZ X:7:326(ASM) Eligible 
Knighton-Wisor et al. 
2019 


- Trail, lithics 


BMGRW-0386 AZ X:7:327(ASM) Eligible 
Knighton-Wisor et al. 
2019 


- 
Multicomponent: prehistoric ceramics, 
flaked and ground stone; historical trash 
scatter; unknown rock alignment, rock pile 


BMGRW-0387 AZ X:7:328(ASM) Not Eligible 
Knighton-Wisor et al. 
2019 


- 


Multicomponent: prehistoric ceramics, 
shell, flaked and ground stone; historical 
trail, cairns, pits, platform cistern, rock 
piles 


BMGRW-0388 AZ X:7:329(ASM) Not Eligible 
Knighton-Wisor et al. 
2019 


- Cairns 


BMGRW-0389 AZ X:7:330(ASM) Not Eligible 
Knighton-Wisor et al. 
2019 


- Historical road 


BMGRW-0390 AZ X:7:331(ASM) Eligible 
Knighton-Wisor et al. 
2019 


- Trail, lithics 


BMGRW-0391 AZ X:7:332(ASM) Eligible 
Knighton-Wisor et al. 
2019 


- 
Historical rock clusters, tent pads, rock 
piles, hearth, trash scatter 


BMGRW-0392 AZ X:7:333(ASM) Not Eligible 
Knighton-Wisor et al. 
2019 


- Mining cairns 
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BMGRW-0393 AZ X:7:334(ASM) Not Eligible 
Knighton-Wisor et al. 
2019 


- Historical mining 


BMGRW-0394 AZ X:7:335(ASM) Eligible 
Knighton-Wisor et al. 
2019 


- Trail, rock piles 


BMGRW-0395 AZ X:7:336(ASM) Eligible 
Knighton-Wisor et al. 
2019 


- Trail, rock pile 


BMGRW-0396 AZ X:7:337(ASM) Eligible 
Knighton-Wisor et al. 
2019 


- Trail, clearings, ceramics 


BMGRW-0397 AZ X:7:338(ASM) Not Eligible 
Knighton-Wisor et al. 
2019 


- Rock pile, ceramics 


BMGRW-0398 AZ X:7:339(ASM) Eligible 
Knighton-Wisor et al. 
2019 


- Trail, rock ring, ceramics, shell 


BMGRW-0399 AZ X:8:163(ASM) Eligible 
Knighton-Wisor et al. 
2019 


- Trail, rock ring  


BMGRW-0400 AZ X:8:164(ASM) Eligible 
Knighton-Wisor et al. 
2019 


- Trail 


BMGRW-0401 AZ X:8:165(ASM) Not Eligible 
Knighton-Wisor et al. 
2019 


- Historical dump 


BMGRW-0402 AZ X:8:166(ASM) Eligible 
Knighton-Wisor et al. 
2019 


- Historical campsite 


BMGRW-0403 AZ X:8:167(ASM) Not Eligible 
Knighton-Wisor et al. 
2019 


- Historical campsite 


BMGRW-0404 AZ X:8:168(ASM) Eligible 
Knighton-Wisor et al. 
2019 


- Cairns 


BMGRW-0405 AZ X:8:169(ASM) Eligible 
Knighton-Wisor et al. 
2019 


- Trail, rock pile, cairns, ceramics, lithics 


BMGRW-0406 AZ X:8:170(ASM) Eligible 
Knighton-Wisor et al. 
2019 


- Historical mining 


BMGRW-0407 AZ X:8:171(ASM) Not Eligible 
Knighton-Wisor et al. 
2019 


- Rock pile, bottle 


BMGRW-0408 AZ X:8:172(ASM) Eligible 
Knighton-Wisor et al. 
2019 


- Historical mining 


BMGRW-0409 AZ X:8:173(ASM) Eligible 
Knighton-Wisor et al. 
2019 


- Trail, cairn 
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BMGRW-0410 AZ X:8:174(ASM) Not Eligible 
Knighton-Wisor et al. 
2019 


- Rock piles, rock cluster 


BMGRW-0411 AZ X:8:175(ASM) Not Eligible 
Knighton-Wisor et al. 
2019 


- Rock piles, lithics 


BMGRW-0412 AZ X:8:176(ASM) Eligible 
Knighton-Wisor et al. 
2019 


- Trail, rock alignment  


BMGRW-0413 AZ X:8:177(ASM) Not Eligible 
Knighton-Wisor et al. 
2019 


- Historical dump 


BMGRW-0414 AZ Y:5:70(ASM) Eligible 
Knighton-Wisor et al. 
2019 


- Intaglio, rock alignment 


BMGRW-0415 AZ Y:5:71(ASM) Not Eligible 
Knighton-Wisor et al. 
2019 


- Historical dump 


BMGRW-0416 AZ Y:5:72(ASM) Not Eligible 
Knighton-Wisor et al. 
2019 


- Historical mining 


BMGRW-0417 AZ Y:5:73(ASM) Eligible 
Knighton-Wisor et al. 
2019 


- Old Soak Mine 


BMGRW-0418 AZ Y:5:74(ASM) Eligible 
Knighton-Wisor et al. 
2019 


- Trail, ceramics 


BMGRW-0419 AZ Y:5:75(ASM) Eligible 
Knighton-Wisor et al. 
2019 


- Trail, rock cluster, ceramics 


BMGRW-0420 AZ Y:5:76(ASM) Eligible 
Knighton-Wisor et al. 
2019 


- Rock shelter, ceramics, lithics 


Source: MCAS Yuma Cultural Resources Management database, dated May 2019 
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GLOSSARY 


Advisory Council on Historic Preservation: The Advisory Council on Historic Preservation 
(ACHP) is the independent federal agency charged by the National Historic Preservation Act 
(NHPA), as amended, to advise the President, Congress, and federal agencies on matters related 
to historic preservation. The ACHP also administers Section 106 of the NHPA through its 
regulation, Protection of Historic Properties (36 CFR 800).  
Archaeological resources: Any material remains of past human life or activities that are capable 
of providing scientific or humanistic understandings of past human behavior and cultural 
adaptation through the application of scientific or scholarly techniques such as controlled 
observation, contextual measurement, controlled collection, analysis, interpretation, and 
explanation (see the Archaeological Resources Protection Act [ARPA] and 32 CFR 229.3). 
Archaeological Resources Protection Act of 1979: ARPA (16 USC §§ 470 aa-mm) 
strengthened protection of archaeological resources on federal and tribal lands by increasing the 
penalties first included in the Antiquities Act of 1906 for unauthorized excavation, collection, or 
damage of those resources from misdemeanors to felonies, including fines and imprisonment for 
first offenses. Trafficking in archaeological resources from public and tribal lands is also 
prohibited by ARPA. ARPA requires notification of affected Native American tribes if 
archaeological investigations would result in harm to or destruction of any location considered 
by tribes to have religious or cultural importance. 
Area of Potential Effects: The Area of Potential Effects (APE) is the area within which any 
existing historic properties may be affected by a federal undertaking. The APE includes the 
footprint of the proposed project and areas around the footprint that might be affected by visual, 
auditory, erosional, and other direct and indirect results of the undertaking. The APE may consist 
of a single area or two or more geographically discontiguous areas.  
Building: One of the five National Register of Historic Places (NRHP) property types. A 
structure created to shelter any form of human activity—includes houses, barns, churches, and 
other buildings, including administration buildings, dormitories, garages, and hangars.  
Conservation: Planned management, use, and protection of natural and cultural resources to 
provide sustainable use and continued benefit for present and future generations and to prevent 
exploitation, destruction, waste, and/or neglect. 
Consultation: A reasonable and good-faith effort to involve affected parties in the findings, 
determinations, and decisions made during the Section 106 process and other processes required 
under other statutes and regulations. Consultations with Indian tribes must be on a government-
to-government level to respect tribal sovereignty and to recognize the unique legal relationship 
between the federal government and Indian tribes set forth in the Constitution, treaties, statutes, 
and court decisions. 
Cultural landscape: A geographical area that historically has been used by people, or shaped or 
modified by human activity, occupancy, or intervention, and that possesses a significant 
concentration, linkage, or continuity of areas of land use, vegetation, buildings and structures, 
sites, and/or natural features.  
Cultural resource: Cultural resources represent the nation’s collective heritage; broad public 
sentiment for protecting these heritage resources has been codified over the years in numerous 
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federal, state, and local laws. This term includes: buildings, structures, sites, districts, and objects 
that may be eligible for or that are included on the NRHP (historic properties); cultural items as 
defined in the Native American Graves Protection and Repatriation Act (25 USC § 3001); 
American Indian, Eskimo, Aleut, or Native Hawaiian sacred sites for which access is protected 
under the American Indian Religious Freedom Act (42 USC § 1996); archaeological resources as 
defined by ARPA (16 USC § 470bb); archaeological artifact collections and associated records 
defined under Part 79 (36 CFR 79); and any definite location of past human activity, occupation, 
or use, identifiable through field inventory (survey), historical documentation, or oral evidence.  
Culture: The traditions, beliefs, practices, lifeways, arts, crafts, and social institutions of any 
community, be it an Indian tribe, a local ethnic group, or the people of the nation as a whole. 
Human use of and adaptation to the environment as seen through the behavior, activities, and 
methods employed to transmit customs, knowledge, and ideas to succeeding generations. 
Curation: The process of managing and preserving an archaeological collection of artifacts and 
records according to professional museum and archival practices (36 CFR 79). 
Desert pavement: Large, flat, conspicuous areas largely devoid of vegetation and covered by a 
layer of tightly packed small stones, which are frequently very dark-colored due to the 
development of desert varnish. Desert pavement is formed through a process of physical 
weathering and the accumulation of a porous mineral layer in the soil that separates and levels 
the desert-pavement surface from the underlying, uneven rocky material. 
District: One of the five NRHP property types. Districts are concentrations of significant sites, 
buildings, structures, or objects united historically or aesthetically by plan or physical 
development. 
Effect: Any change in the characteristics that contribute to the uses determined appropriate for a 
cultural resource, or to the qualities that qualify a cultural property for listing on the NRHP. 
Determination of effect is guided by criteria in Part 800.9 (36 CFR 800.9). 
Evaluation: Assessing the historic significance and historic integrity of a site, building, 
structure, district, or object by applying the criteria of eligibility for inclusion on the NRHP. 
Historic context: An organizing structure for interpreting history that groups together 
information about historic properties sharing a common theme, geographical location, and time 
period. The development of historic contexts is a foundation for decisions about the planning, 
identification, evaluation, registration, and treatment of historic properties based upon 
comparative significance. 
Historic integrity: The ability of a property to convey its historic significance. To be eligible for 
listing on the NRHP, a property must be historically significant. It also must possess historical 
integrity, which is a measure of authenticity and not necessarily condition. Elements of integrity 
to be considered include location, design, setting, materials, workmanship, feeling, and 
association. Not all seven aspects of integrity need to be retained, but a property must have 
sufficient physical remnants from its period of historical importance to illustrate significant 
aspects of its past. The integrity of archaeological sites typically is evaluated by the degree to 
which they can provide important contextual information. The integrity of traditional cultural 
places is interpreted with reference to the views of closely affiliated traditional groups, if 
traditional people will write or talk about such places so information can be filed with a public 
agency. If a place retains integrity in the perspective of affiliated traditional groups, it probably 
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has sufficient integrity to justify further evaluation. NRHP Bulletin 38, Guidelines for Evaluating 
and Documenting Traditional Cultural Properties, provides guidance for identifying and 
assessing traditional cultural places. 
Historic preservation: The NHPA (54 USC § 300315) states that historic preservation “includes 
identification, evaluation, recordation, documentation, curation, acquisition, protection, 
management, rehabilitation, restoration, stabilization, maintenance, research, interpretation, 
conservation, and education and training” regarding cultural resources. 
Historic property: Any district, site, building, structure, or object listed in or eligible for 
inclusion on the NRHP because of its historic significance. The regulation at Part 60.4 explains 
criteria for determining eligibility for listing on the NRHP (36 CFR 60.4). 
Historic significance: The importance of a property to the history, architecture, archaeology, 
engineering, or culture of a community, a state, or the nation. It is achieved by meeting one or 
more of the following criteria: association with events, activities, or patterns (Criterion a); 
association with important persons (Criterion b); distinctive physical characteristics of design, 
construction, or form (Criterion c); and/or potential to yield important information (Criterion d). 
Identification: The first step in the NHPA Section 106 process includes preliminary work (such 
as archival research or literature review), actual efforts to identify properties through field 
survey, and the evaluation of identified properties to determine if they qualify as historic 
properties. The standard is a “reasonable and good faith effort” for identification and evaluation. 
Indian tribe: A federally recognized Indian tribe is one that the U.S. government formally 
recognizes as a sovereign entity requiring government-to-government relations. The federal 
government holds lands in trust for many, but not all, Indian tribes. Some tribes are not federally 
recognized and are not afforded special rights under federal law, with the following exception. 
According to NRHP guidelines, traditional cultural places include places of cultural significance 
to both federally recognized tribes and other groups. Non-federally recognized tribes may be 
consulted as interested parties. 
Inert: Nonreactive, nonexplosive (in regard to inert ordnance). 
Intaglio: A figure or design incised on the surface of the earth, or desert pavement, or composed 
of rock alignments.  
Integrated Cultural Resources Management Plan: An Integrated Cultural Resources 
Management Plan (ICRMP) is a document that defines the procedures and outlines plans for 
managing cultural resources on DoD installations (see DoD Instruction 4715.16). 
Integrated Natural Resources Management Plan: An Integrated Natural Resources 
Management Plan (INRMP) is an integrated plan based, to the maximum extent practicable, on 
ecosystem management that shows the interrelationships of individual components of natural 
resources management to mission requirements and other land-use activities affecting an 
installation’s natural resources. 
Inventory: A process of descriptive listing and documentation of cultural resources within a 
defined geographic area based on a review of existing data, fieldwork, and other means. 
National Register of Historic Places: The NRHP is the official federal list of sites, districts, 
buildings, structures, and objects worthy of preservation consideration because of significance in 
American history, architecture, archaeology, engineering, or culture. The NRHP is administered 
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by the Department of the Interior, National Park Service. Criteria for eligibility, and the 
procedures for nomination, making changes to listed properties, and removing properties from 
the NRHP are detailed in National Register of Historic Places (36 CFR 60). Significance may be 
local, state, or national in scope. 
Native Americans: American Indians, Eskimos, Aleuts, and Native Hawaiians (DoD Instruction 
4715.16). 
Object: One of the five NRHP property types. Objects typically are small in scale, sometimes 
movable, and often artistic in nature, and include sculpture, monuments, airplanes, boundary 
markers, and fountains. 
Papaguería: A unique geographic area in southwestern Arizona and northwestern Sonora, 
Mexico; subdivided into the eastern and western Papaguería based on cultural and environmental 
factors. This term is used extensively in archaeological literature to identify a geographic region, 
an environment, and a cultural area. 
Restricted airspace: Airspace with defined vertical and lateral dimensions that has been 
established by the Federal Aviation Administration (via the rule-making process) to denote areas 
where military activities can occur. 
Road: A motor vehicle travelway. 
Site: One of the five NRHP property types. The physical location of a significant activity or 
event; often refers to archaeological sites or traditional cultural places, although the term also 
may be used to describe military properties such as testing ranges, treaty signing locations, and 
aircraft wrecks. All sites are the location of past human activities or events. 
State Historic Preservation Officer: The State Historic Preservation Officer (SHPO) is the 
official appointed by the governor of each state or territory to carry out the functions defined in 
the NHPA and to administer the state’s historic preservation program. SHPOs provide advice 
and assistance to federal agencies regarding their historic preservation responsibilities. 
Stewardship: The management of resources entrusted to one’s care in a way that preserves and 
enhances the resources and their benefits for present and future generations. 
Structure: One of the five NRHP property types. A work constructed for purposes other than 
human shelter, including bridges, tunnels, dams, roadways, and military facilities such as 
missiles and their silos, launch pads, weaponry, runways, and water towers. 
Tinaja: A cavity or natural depression eroded into bedrock by stream or wind action and filled 
with direct rainfall or runoff. Small, rock pocket tinajas (formed by aeolian erosion) are found in 
rock outcrops away from streambeds. Stream channel tinajas (formed by alluvial action) are 
bedrock pools that range in size from small potholes to large plunge pools. These are one of the 
most reliable water sources in the Sonoran Desert. They can hold several hundreds of gallons and 
in some cases are perennial. Tinajas can be buried in sand but still retain subsurface water. 
Traditional cultural property (or place): A property that is eligible for inclusion on the NRHP 
because of its association with cultural practices or beliefs of a living community that (a) are 
rooted in that community’s history and (b) are important in maintaining the continuing cultural 
identity of the community. The traditional cultural significance of a historic property is derived 
from the role the property plays in a community’s historically rooted beliefs, customs, and 
practices. Examples of properties possessing such significance include: a location associated 
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with the traditional beliefs of a Native American group about its origins, its cultural history, or 
the nature of the world; a rural community whose organization, buildings and structures, or 
patterns of land use reflect the cultural traditions valued by its long-term residents; a location 
where Native American religious practitioners have historically gone, and are known or thought 
to go today, to perform ceremonial activities in accordance with traditional cultural rules of 
practice; and a place where Native Americans still go to collect traditional tools or raw materials 
to make traditional items such as basketry or pottery. 
Tribe: A federally recognized tribe or other federally recognized Native American group or 
organization (DoD Instruction 4710.02). 
Undertaking: Any project, activity, action, or program wholly or partly funded under the direct 
or indirect jurisdiction of a federal agency. Includes projects and activities that are executed by 
or on behalf of a federal agency; federally funded; require a federal permit, license, or approval; 
or are subject to state or local regulation administered through delegation or approval authority 
by a federal agency. Also, any action meeting this definition that may have an effect on NRHP-
eligible resources and thereby triggers procedural responsibilities (54 USC §§ 300101-307108). 
Unexploded ordnance: Unexploded ordnance (UXO) are military munitions that have been 
primed, fused, armed, or otherwise prepared for action, and have been fired, dropped, launched, 
projected, or placed in such a manner as to constitute a hazard to operations, installation, 
personnel, or material, and remain unexploded either by malfunction, design, or any other cause. 
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Compiling a science-based, mission-oriented plan for the management of cultural resources on a 
1.7 million acre range is an almost overwhelming task, especially when combined with the 
management of numerous contracts, programming and executing an extensive but methodical 
research program, and consulting with numerous agencies, tribes, and interested parties. 
 
Beginning in 1996, a large number of projects were injected into a rapidly growing program in 
support of the Legislative Environmental Impact Statement which accompanied the request for 
the renewal of military use of the Barry M. Goldwater Range (BMGR).  The Military Lands 
Withdrawal Act of 1999 renewed the Department of Defense’s use of these withdrawn lands and 
inserted several new requirements, among them preparing a plan for managing the sensitive 
natural and cultural resources of the range. As planning for natural resource management 
proceeded, and during the process of preparing an Environmental Impact Statement for the 
Integrated Natural Resource Management Plan, the organization of the cultural resource 
management plan evolved and new emphasis was placed upon it.   
 
A team of Air Force cultural resource professionals met at Luke AFB in February of 2002 to 
revise and restructure the existing draft Integrated Cultural Resources Management Plan for 
BMGR.  The team included Adrianne Rankin, 56th Range Management Office (56 RMO) Staff 
Archaeologist and Carol Heathington, 56 RMO Historic Preservation Officer and Cultural 
Resource Manager; Jack Siegel and Deborah Tharp represented Air Education and Training 
Command.  Additional expertise was provided by James Wilde, Senior Archeologist, Air Force 
Center for Environmental Excellence (AFCEE), and Newell Wright, formerly Cultural 
Resources Manager at Eglin AFB.  Keith Myhrer, Nellis AFB Cultural Resources Manager, 
shared the template for the Nellis plan.  Adrianne Rankin, Carol Heathington, and Deborah 
Tharp met again in April of 2002, and with key assistance from Julia Cantrell, AFCEE Cultural 
Resources Manager, edited and expanded the product of the first team meeting.  Jan Lawson 
joined the staff of the Range Management Department, Marine Corps Air Station Yuma, in 2003 
and has reviewed and contributed to this draft. 
 
Much of Part I is based on the work of professional archaeological contractors, including Dames 
& Moore (now URS), SWCA Environmental Consultants, and Statistical Research, Inc., that 
have systematically surveyed large areas on BMGR under contract to the Air Force.  The 
resulting reports represent a substantial contribution to our understanding of regional 
archaeology. 
 
Without the dedicated efforts of all of these professionals, this plan would not have become a 
reality. 
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INTRODUCTION 
 
 
The Barry M. Goldwater Range (BMGR) encompasses almost two million acres of largely 
undisturbed desert, including a well-preserved record of human habitation and use.  More 
significant for interpreting this record than any of its individual parts is that this landscape still 
includes evidence of the broad range of activities that took place here through time.  Use of these 
lands for military training, and thus exclusion of other uses that produce significant and 
extensive ground disturbance, has inadvertently preserved intact a more complete “set” of sites 
than is generally available.  Because of the size of the area and the number and significance of 
the resources present, management and long-term care of those resources is both a rare 
opportunity and a tremendous responsibility.   
 
The principle goal of this Integrated Cultural Resource Management Plan (ICRMP) is to support 
the military mission on the BMGR by sustaining the withdrawal of public lands for that purpose 
through proactive cultural resource management.  The management of cultural resources must 
directly support the military mission, for example, by ensuring that specific military activities on 
the range are conducted in compliance with Section 106 of the National Historic Preservation 
Act (NHPA; 16 U.S.C. 470 et seq.).  Other activities that provide protection for cultural 
resources on the BMGR indirectly support the military mission by preventing or minimizing 
conflicts between military operations and resource protection goals. 
 
This plan relies on and reflects several important principles: 


 Cultural resources are nonrenewable resources. 
 Cultural resource stewardship is a key component of strategic planning and land-use 


management.  
 Investigation or documentation of cultural resources is only partial mitigation for their 


loss and archaeological excavation in itself constitutes an adverse effect. 
 Consideration of cultural resources should begin at the earliest stage of project planning 


and design.   
 Consultation with tribes must recognize the government-to-government relationship 


between federal agencies and federally recognized Indian tribes and be conducted in a 
culturally sensitive manner, in accordance with the Department of Defense (DOD) 
American Indian and Alaska Native Policy.   


 
This document is an integral part of the Integrated Natural Resources Management Plan 
(INRMP) required by Congress in the Military Lands Withdrawal Act of 1999 (MLWA; Public 
Law [P.L.] 106-65).  The basic components of cultural resource management on the BMGR are 
presented in Part I.  Specific management plans for the BMGR East and the BMGR West 
comprise Parts II and III of the ICRMP.  These subdivisions reflect the Congressionally 
mandated management authority of the Secretaries of the Air Force and Navy over the eastern 
and western portions of the BMGR, respectively, their specific regulatory requirements, and the 
differences in military activities and cultural and natural resources of the BMGR East and 
BMGR West.   
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Part I includes eight sections.  Section 1 is a description and history of the BMGR.  Section 2 
establishes a regional framework for the ICRMP and INRMP for the BMGR, and in that context, 
the integration of this ICRMP and the INRMP are discussed.  Section 3 outlines the legal drivers 
for cultural resource management on DoD lands in general, and the BMGR in particular.  In 
Section 4, the environment is described and its importance in identifying, evaluating, and 
managing cultural resources is presented.  Section 5 is an overview of cultural resources on the 
BMGR.   Section 6 provides a detailed discussion of the National Register of Historic Places and 
the process of evaluating historic significance.  Native American issues, including the history of 
consultation, traditional cultural places, and concerns expressed by representatives of tribes that 
claim affinity with places on the BMGR are summarized in Section 7.  Section 8 describes 
several challenges facing the cultural resource program and summarizes the overall goals and 
objectives of this plan. 
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Section 1 
 


THE BARRY M. GOLDWATER RANGE 
 
 
The Barry M. Goldwater Range (BMGR; Figure I-1) is the nation's second largest tactical 
aviation training range and is essential for developing and maintaining the combat readiness of 
the tactical air forces of the United States Air Force, Marine Corps, Navy, and Army.   Since the 
beginning of World War II, the BMGR has contributed to the nation's defense by effectively 
accommodating the training requirements of changing air combat capabilities and missions.  The 
two principal agencies that operate and use the range for combat aircrew training are the Air 
Force and the Marine Corps.   The range is also used by the Navy, Air Force Reserve (AFRES), 
Air National Guard (ANG), Army National Guard (ARNG), and aircrews of allied nations. 
 
Under the Military Lands Withdrawal Act of 1999 (MLWA), Congress reauthorized the 
withdrawal of over 1,650,000 acres of public land for military use.  In addition to these 
withdrawn lands, inholdings of formerly private and State Trust Lands totaling almost 84,000 
acres purchased between 1986 and 1998 are held in fee simple by the Air Force.  MLWA 
assigned jurisdiction over the BMGR East and BMGR West to the Secretaries of the Air Force 
and Navy, respectively.  BMGR East includes approximately 1,050,000 acres; BMGR West 
encompasses approximately 691,760 acres.   The 56th Range Management Office (56 RMO) at 
Luke Air Force Base (AFB) administers the land and airspace of the BMGR East.   The Range 
Management Department (RMD), Marine Corps Air Station (MCAS) Yuma, controls the BMGR 
West.   A five-mile-wide air and ground buffer zone along the Mohawk and Sierra Pinta 
mountains separates the two segments (Figure I-1).    
 
1.1  HISTORY OF THE BMGR 
 
World War II stimulated the development of what today is the BMGR, and altered the historic 
patterns of land use in the region.  The range was initially established in the fall of 1941 to 
support the Army Air Forces flying training programs at Luke Field (Luke AFB after 1950) and 
Williams Field (Williams AFB after 1947).  The first parcel of land selected for the range had 
three key characteristics critical to its intended mission.  First, the new range was in close flying 
proximity to Luke and Williams fields (straight line flying distances of about 52 and 69 miles, 
respectively).  Second, except for some scattered ranches and mines, the land was uninhabited 
and undeveloped.  Third, at 1,684 square miles (1,077,500 acres), the initial range tract was large 
enough to be subdivided into several separate training areas that could safely support several 
simultaneous but independent training missions, which added significantly to the productivity of 
the overall training program. 
 
Although the initial range was expansive, land continued to be added to provide training capacity 
to produce qualified aircrews for the Nation's war effort.  The complex expanded to a total of 
4,339 square miles (2,776,968 acres) during the World War II era.  In November 1942 and 
March 1943 lands were added to the western part of the range to support flight training programs 
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at Yuma Army Air Base, which opened for operations on 29 June 1942 as a training command 
separate from those at Luke and Williams fields.  By the end of 1942, the eastern and western 
range components were known as the "Gila Bend Gunnery Range" and "Yuma Aerial Gunnery 
and Bombing Range," respectively, and this east-west split of range resources continues today.  
The BMGR has had a number of official and unofficial names, including: Ajo-Gila Bend Aerial 
Gunnery Range; Williams Bombing and Gunnery Range; Luke-Williams Bombing and Gunnery 
Range; and, from 1963 to 1986, Luke Air Force Range.  It was officially renamed the Barry M.  
Goldwater Air Force Range with the passage of the MLWA of 1986.  Barry M. Goldwater Range 
East and Barry M. Goldwater Range West became the designated names of the segments 
managed by the Air Force and Marine Corps, respectively, in 1999. 
 
1.2  THE MILITARY MISSION ON THE BMGR 
 
The predominant use of the BMGR throughout its history has been to provide land and airspace 
for air combat training.  The MLWA of 1999 continues the historic military purposes of the 
range, reserving the BMGR for use by the Secretaries of the Air Force and Navy for use as: (1) 
an armament and high-hazard testing area; (2) training for aerial gunnery, rocketry, electronic 
warfare, and tactical maneuvering and air support; and (3) other defense-related purposes.   
 
For the Air Force, Marine Corps, and other users, the BMGR is an essential component of their 
ability to produce the combat-ready aircrews needed to defend the nation and its interests.  The 
BMGR has been one of the nation’s most productive military reservations for training tactical 
aircrews since World War II and has the capacity and military air-base support that provide the 
flexibility needed to sustain a major share of the country’s aircrew training requirements now 
and for the foreseeable future.  The value of the BMGR for supporting high-quality aircrew 
training stems from a combination of the following attributes:  
 Restricted land and airspace allows military activities that may be hazardous to either non-


participating air traffic or ground surface users to occur safely and without interruption.  
 The extensive land and airspace size has allowed the range to be partitioned into up to 13 


subranges to support multiple independent training activities simultaneously or used to 
support large-scale range-wide exercises.  


 Ten nearby supporting air bases provide the technical, academic, materiel, command and 
control, maintenance, personnel, and community support needed to keep aircraft and aircrews 
flying.  


 Electronic training instrumentation on the range can be used to observe, measure, record, and 
replay the simultaneous actions of multiple aircraft participating in training activities and can 
simulate aircraft weapons use as well as enemy missile threats.  


 Nearby supporting military airspace provides airborne staging areas for BMGR training 
activities and relieves BMGR airspace of the need to support lower priority training 
operations.  


 Year-round flying weather allows most training activities to be efficiently performed as 
planned without weather delays.  


 Varied natural terrain adds realism to target simulations and the flight training experience.   
 Gila Bend Air Force Auxiliary Field (AFAF) provides emergency divert support for aircraft 


on range as well as added training capability, and also serves as a hub for on-range support 
operations. 
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Although the lands and airspace of the BMGR have been used periodically for testing and other 
defense-related purposes, these activities have been secondary to the training of combat-ready 
aircrews since its inception.  The primacy of the aircrew training mission at the BMGR is 
expected to continue into the foreseeable future.          
 
The current primary mission of BMGR East is to support the training of Air Force, AFRES, 
ANG, and ARNG student aircrews transitioning to frontline combat aircraft; it also supports 
readiness training by aircrews from operational units.  The current primary mission of BMGR 
West is to support readiness training by Marine Corps and Navy aircrews from operational units.   
 
A critical seasonal user is the "Operation Snowbird" training program hosted by Davis-Monthan 
AFB, which involves 14 to 17 AFRES, ANG, and other units and up to 200 aircraft per year.  
Operation Snowbird allows units stationed in locations with seasonally severe weather to deploy 
for one or more weeks for fair-weather training on the BMGR; although many of these units are 
from areas with severe winter weather, Operation Snowbird is busy year-round.  No other range 
has both the needed air base and range capabilities and range time capacity to accommodate the 
Snowbird program; without it, these units would experience decreased combat readiness. 
 
In addition to these regular users, the range also is used to support training by "casual users" 
from outside the local flying area.  These important casual-user training deployments originate 
from active duty, reserve, and guard flying units from other areas of the country and from U.S. 
and allied units from overseas. MCAS Yuma is the most active deployment site for Marine 
aviation units from both the east and west coasts, hosting between 50 and 70 unit deployments 
involving up to 700 aircraft per year.  The air station hosts Navy fliers as well.   
 
The BMGR East and BMGR West currently support a wide variety of tactical aviation training 
activities as well as selected ground training and training support operations, and both are 
partitioned into a number of smaller subranges or operations areas in order to safely support 
multiple, simultaneous training or other operations.  The BMGR also supports critical pre-
deployment exercises for units headed for overseas assignments. 
 
The use and operation of BMGR East is controlled by Air Force Instruction (AFI) 13-212, Range 
Planning and Operations, 16 November 2007, and AFI 13-212, Luke AFB Supplement 1.   In 
accordance with this AFI, the BMGR East land area is currently subdivided into nine aviation 
subranges and numerous supporting facilities (see Figure I-2).             
 
The use and operation of BMGR West is controlled by MCAS Yuma Station Order 3710.6H.   
The BMGR West land area is currently partitioned into four aviation subranges, 35 existing and 
four approved but undeveloped ground support areas, and other facilities (Figure I-3).           


 
1.2.1  BMGR East 
 
The BMGR East is divided into a number of manned and tactical ranges capable of supporting 
multiple, simultaneous training events.  Gila Bend Air Force Auxiliary Field (AFAF), located in 
the northernmost extension of the range, provides key support for range operations.  These and 
other facilities are described below. 







Figure I-2.  Current military airspace and land use, Barry M. Goldwater Range East. Page I-7











Figure 1-3.  Current military airspace and land use, Barry M. Goldwater Range West.                                             Page I-9
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1.2.1.1  Tactical Ranges 
 
Three tactical ranges on BMGR East support numerous target complexes used in training 
aircrews to use gunnery, bombs, rockets, and missiles to attack enemy positions, equipment, 
and material.  These targets simulate tactical features such as airfields, railroad yards, missile 
emplacements, truck convoys, and battlefield tank formations.  Tactical ranges also include 
manned and unmanned threat simulators that may be included in training scenarios to better 
reflect real-world conditions.   
 
The East Tactical Range (ETAC) encompasses about 113,520 acres and supports more than 
30 identified target complexes.  Targets and their directly associated ordnance impact and 
laser hazard areas affect approximately 8,700 acres.  The remainder of the land area lies 
within, between, or near the surface danger zones in which errant ordnance or laser energy 
may strike without harm to people or property.  All of ETAC must be regarded as potentially 
contaminated with unexploded ordnance (UXO).  The vast majority of such contamination, 
however, is found in close proximity to targets.   
 
The North and South Tactical Ranges (NTAC and STAC) serve the same aircrew training 
purposes as ETAC and feature similar target arrays.  A total of 17,747 acres of NTAC and 
STAC, combined, is included in annual explosive ordnance disposal (EOD) clearances; 
26,600 acres are included in five-year EOD clearances.  The sizes and shapes of these ranges, 
the types of ordnance authorized for use, and the approved methods of delivery and target 
placement are collectively configured to contain all ordnance impact and blast effects.  As 
with ETAC, all areas of NTAC and STAC must be regarded as potentially hazardous during 
live-fire training missions, and UXO could be encountered in surface or subsurface locations 
throughout these ranges.  
 
In response to conditions faced by military pilots today, the 56 RMO has modernized targets 
throughout the tactical ranges.  Improvements include a maneuver area for search and rescue 
operations with helicopter landing zones, drop zones, simulated enemy positions, and a small 
plywood structure; a simulated urban/industrial area where pilots use precision-guided 
munitions to target specific locations; and a simulated cave entrance at an existing rail yard 
target.  Remotely operated, unmanned threat simulators have been added on all tactical 
ranges.  The Laser Evaluation System – Mobile (LES-M) emits a radio tone when it senses 
being targeted by a targeting laser, providing an audible feedback to the aircrews.   
 
Explosive Ordnance Disposal (EOD) programs control surface build-up of expended 
munitions within weapons ranges on BMGR East serve both safety and environmental 
management purposes.  EOD surface clearances are performed within all Air Force weapons 
ranges in accordance with AFI 13-212.  That AFI has been revised twice since the most 
recent range withdrawal; with each revision, the area affected by clearance procedures has 
been substantially reduced.  When work on this ICRMP began, the AFI required EOD 
clearance out to a nautical mile around each target every five years.  In 2002, the AFI was 
revised to require clearance to a distance of 1,000 feet annually and 1000 meters (or to the 
distance at which the density of munitions on the surface is reduced to fewer than five 
complete ordnance items per acre, whichever is closer to the target) every five years.   The 
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2007 revision further reduced the extent of the area affected by range clearance requirements.  
The frequency of clearances has been reduced from 1- and 5-year intervals to 2- and 10-year 
intervals.  EOD personnel will clear a radius of 300 to 500 feet (depending on the density of 
munitions identified) around all targets every 2 years and a radius of 1000 feet every 10 years 
(AFI 13-212, paragraphs 7.4.4.3 and 7.4.4.4).  In addition, roads, the immediate vicinity of 
targets, and other areas will be cleared annually so that range maintenance activities may be 
conducted safely.   
 
These changes have resulted in an important cultural resource protection benefit because they 
have substantially reduced the total area of tactical ranges and manned ranges that is subject 
to EOD surface-clearance activities and associated ground disturbance (see Part II, Section 2 
for additional details).  
 
General public access to the tactical ranges is not permitted because it is incompatible with 
the current training mission and prevailing levels of UXO surface contamination. 
 
1.2.1.2  Manned Ranges 
 
There are four manned ranges on BMGR East.  Each has bull’s-eye targets for training in 
simulated nuclear weapons delivery as well as conventional bombing and rocketry, an 
applied tactics target (a single target vehicle) for conventional bombing or rocketry training, 
and strafe targets for air-to-ground gunnery training.  Controllers in observation towers at 
each manned range control the movement of aircraft and ground personnel and the delivery 
of munitions within the range.  Only inert munitions are used on the manned ranges.   Recent 
improvements at the manned ranges include replacing scoring systems at the strafing and 
bombing targets.  The Improved Range Strafe Scoring System (IRSSS) is a more accurate 
acoustic system that can generate a pattern showing misses and hits and can be configured 
for scoring high-angle strafe, which is set up at the left-most target on each manned range.  
The Weapons Impact Scoring System (WISS) is a camera-based system for scoring bomb 
deliveries.  It is operated by a single individual at a console rather than the two people 
formerly required to use the M-2 scope system.  Cameras can be remotely adjusted to score 
different targets or to reduce the size of the bulls-eye. 
 
Annual EOD clearances affect roughly 7,615 acres on Manned Ranges 1, 2, 3, and 4; 
approximately 19,070 acres are included in five-year EOD clearances.  All surface entry to 
manned ranges by military and civilian personnel is controlled because of the safety hazards 
presented by the ongoing munitions delivery training missions performed in these ranges and 
by the relatively high concentrations of UXO present on the ground surface.  General public 
access to manned ranges is not permitted because it is incompatible with the current training 
mission and prevailing levels of UXO surface contamination.  
 
1.2.1.3  Air-to-Air Firing Range  
 
The Air-to-Air range includes most of the R-2301E airspace west of NTAC and STAC (see 
Figure I-2; roughly 101,040 acres). The designated lands serve as a fallout area for munitions 
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expended in the overlying Air-to-Air Firing Range. Current munitions use is limited to 20 
millimeter (mm) cannon rounds fired in air-to-air gunnery.   
 
Past training activities in the Air-to-Air Firing Range included regular use of live air-to-air 
missiles.  As a result, some types of air-to-air ordnance are likely present as UXO on the land 
beneath this rangeand adjacent R-2301E airspace.  Surface entry to the Air-to-Air Firing 
Range fallout area by both military and civilian personnel is controlled because of the safety 
hazards presented by the ongoing weapons training missions performed in this range and by 
the expected concentrations of UXO present on the ground surface.  General public access is 
not permitted, except under special circumstances, because it is incompatible with the current 
training mission and prevailing levels of UXO surface contamination. 
 
1.2.1.4  Gila Bend Air Force Auxiliary Field 
 
The 56 RMO operates and maintains Gila Bend Air Force Auxiliary Field (AFAF), which is 
located on and is a critical part of the BMGR East complex.  The 8,500-foot by 150-foot 
paved runway at Gila Bend AFAF is used for emergency or precautionary recoveries of 
military aircraft that experience malfunctions, hung ordnance, or damage during operations 
on the BMGR.  Its location on the BMGR has been invaluable in saving many aircraft over 
the past several years.  A six-pad heliport is used routinely to support ARNG training 
operations, and the airfield is used daily by F-16 and A-10 aircrews from Luke and Davis-
Monthan AFBs and the Arizona ANG for practicing traffic pattern and emergency simulated 
flameout (engine power loss) procedures which cannot be accommodated at their home 
installations.  No aircraft are permanently based at Gila Bend AFAF.   
 
A control tower provides air traffic control whenever Gila Bend AFAF is open.  The 
auxiliary field also is equipped with a fire department, tie-down ramp, munitions storage 
area, and aircraft hangar.  Aircraft with malfunctions or damage are repaired at Gila Bend 
AFAF by maintenance crews that travel from their home base to the auxiliary field for each 
event.  Gila Bend AFAF also houses support facilities for control, maintenance, and security 
of the BMGR East, as well as air traffic control, fire department, and flightline transient alert 
services for the airfield.   
 
In 2006, the 56 FW established expeditionary training programs for aircrews, maintainers, 
and operations planners at Gila Bend AFAF, in a setting that simulates conditions at a 
remote, deployed location.  Other pre-deployment conducted at Gila Bend AFAF prepared 
ground personnel for deployment in forward areas, including development of individual and 
team war-fighting skills that would be needed at an expeditionary forward air base or during 
convoy operations.  Although these 56 FW programs have been suspended, units from other 
installations and services continue to use Gila Bend AFAF for this purpose. 
 
Gila Bend AFAF is operated by approximately 140 civilian contractor personnel at a cost of 
about $10 million a year.  Contractors also provide maintenance and operations support for 
the BMGR East outside of Gila Bend AFAF—maintaining targets, serving as range control 
officers on the manned ranges, and performing other activities.  Air Force civilian personnel 
serve as quality assurance evaluators, overseeing this function. 
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The Range Operations Coordination Center (ROCC, call sign Snake-eye) was moved from 
Gila Bend AFAF to Luke AFB in December 2003.  The ROCC is responsible for authorizing 
and coordinating all military and non-military aircraft entering and departing R-2301E, R-
2304, and R-2305 (see Figure I-2 for restricted areas), as well as surface users entering or 
departing the BMGR East.    
 
1.2.1.5  Other Military Use Areas  
 
Other developed facilities within the BMGR East include Stoval Auxiliary Airfield, 
Auxiliary Airfield 6 (AUX-6), a small arms range, four range munitions consolidation points 
(RMCPs), and an EOD training range.  Stoval is an unmanned outlying auxiliary airfield that 
was constructed to support training during World War II.  The airfield consists of three 
approximately 3,700-foot runways laid out as an equilateral triangle, with a parking apron 
appended to the runway on the east side.  Although this airfield is not maintained and its 
macadam surface has deteriorated, Stoval Airfield continues to support periodic training 
activities requiring remote, primitive airfield conditions.  One such activity is the semiannual 
Weapons Tactics Instructors (WTI) Course conducted by the Marine Corps which includes 
Marine air and ground units.  Stoval Airfield is incorporated in the WTI Course as a 
deployment site for ground units performing air defense, communications, and command and 
control functions and as a location for conducting helicopter and C-130 aircraft operations 
from a forward airfield.  
 
AUX-6 is used on an irregular schedule throughout the year as a staging area, drop zone, or 
forward arming and refueling point for helicopter operations and as a field training/bivouac 
site for ARNG or Air Force Security Police units.  In 2006, the runways at AUX-6 were 
cleared of vegetation and repaired and stabilized, and this facility now can be used as an 
assault landing strip by C-130 aircraft.  Like Stoval, AUX-6 is used by WTI exercises as an 
assault landing field.  AUX-6 is not used for munitions training by ground or air forces.  The 
primary parachute training DZ is located just east of AUX-6, about 3.5 miles west southwest 
of Gila Bend AFAF.   
 
The approximately three-acre small arms range is located west of State Route 85 and east of 
the White Hills. This facility is used for small arms training by range security personnel and 
law enforcement agents stationed in the vicinity.  
 
Range Munition Consolidation Points (RMCPs) 1, 2, 3, and 4 serve as range EOD and 
maintenance support areas for BMGR East. Expended munitions, munitions scrap, and metal 
target debris that is safe for handling is cleared from the three tactical and four manned 
ranges and transported to the RMCPs for demilitarization and decontamination processing 
before being released for off-range recycling or disposal.  Each RMCP is about 5.8 acres in 
size and is fenced and locked to control entry.    
 
The EOD training range is located north of Manned Range 2 just south of the Manned Range 
4 access road (Figure I-2). This facility occupies a portion of a munitions treatment range 
which was deactivated in 1996.  The training range is used for training EOD technicians to 
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safely detonate UXO.  Detonation of high-explosive charges of up to 2,000 pounds net 
explosive weight is authorized in this area.  


 
1.2.2  BMGR West 
 
The current primary mission of BMGR West is to support readiness training by Marine Corps 
and Navy aircrews from operational units.  Current regular users include AV-8B, F-5, F/A 18, 
and VMFAT-101 aircrews from Marine Air Group (MAG) 13, Marine Aviation Weapons and 
Tactics Squadron (MAWTS) 1, and other Marine aviation units.   MCAS Yuma is also host to 
training deployments from Marine Corps and Navy aviation units from throughout the fleet. 
 
The area of BMGR West that lies east of the Gila and Tinajas Altas mountains (roughly 431,642 
acres) supports a mix of Marine Corps and Navy training activities.  Marine air defense, air 
control, communications, and command units select among 35 existing ground support areas as 
sites from which they may perform their missions.  Marine Corps ground units also use the 
ground support areas for training at other times.  
 
The area of BMGR West that lies west of the Gila and Tinajas Altas mountains (about 158,688 
acres) currently supports six types of training facilities and three training support areas (Figure  
I-3).  The training facilities include the Urban Training Area (formerly called Moving Sands), the 
Cactus West target complex, AUX-2, a parachute DZ, four approved ground-support areas, a 
rifle range, and the Cannon Air Defense Complex.  Cactus West also supports an EOD operating 
area and a live-ordnance jettison area.  
 


1.2.2.1  TACTS Range  
 
The TACTS Range simulates both air-to-ground weapons delivery missions and surface-to-
air missile threats.  Eleven target complexes simulate airfield installations, power stations, 
fuel storage facilities, buildings, railway facilities, anti-aircraft missile and gun positions, and 
military vehicles.  Aircrews training in air-to-ground weapons delivery maneuver their 
aircraft to attack these targets but neither carry nor release actual munitions.  Instead, 
electronic pulses (rather than inert ordnance drops) simulate the release of munitions.  There 
are no munitions impact areas.  The main airfield complex also accommodates the use of 
airborne targeting lasers to designate the target intended for attack.  Because the lasers used 
are not eye safe and could cause eye injury or blindness if an observer looks directly into the 
laser light, the area approved for laser use is posted as a laser hazard area.  
 
Seventeen mobile and 18 fixed electronic threat emitter sites are located adjacent to existing 
roads within BMGR West, to the east of the Gila and Tinajas Altas Mountains (see Figure  
I-3).  Controllers operate the threat emitters to challenge aircrews training within the TACTS 
Range with realistic air defense threats.  The radar energy transmitted by the threat emitters is 
sufficient to be a radiation burn hazard to people close to the transmitter and in the path of 
the transmitted energy.  Personnel on the ground at active mobile threat emitter sites keep 
people clear of hazardous areas associated with the emitter equipment.  The fixed threat 
emitter transmitters are sufficiently elevated to ensure that emitted energy can strike the 







BMGR ICRMP, Part I    


   
Page I-16     


ground only after it is attenuated to a safe level.  Fixed emitters are posted and fenced to keep 
people and large mammals a safe distance from the site.       
 
TACTS Range electronic instrument sites, target simulation, and laser hazard areas, are off 
limits except to specifically authorized personnel. Access to ground unit deployment areas 
(for other than missile firings) is restricted to protect the safety of both participating and 
nonparticipating personnel and to prevent disruption of the training exercise.  With these 
exceptions, general public access to this area of BMGR West is currently permitted at most 
times because it is compatible with the regularly scheduled ongoing training missions.  
 
Urban Training Area and Cactus West Target Complex 
  
The Urban Training Area and Cactus West target complex provide a variety of scored air-to-
ground targets for bombing, rocketry, and strafing.  Ordnance deliveries on both complexes 
are restricted to the use of inert training practice munitions of up to 1,000 pounds.  Both 
complexes include circular target areas 3000 feet in diameter that are used for training in 
conventional bombing and rocketry as well as separate targets for training in low-angle 
strafing.  The Cactus West conventional target is a bull’s-eye target designed to provide 
aircrews with training in the basic mechanics of delivering air-to-ground ordnance in a 
structured and tightly controlled target setting.  What was then called the Moving Sands 
target complex was reconfigured in the late 1990s to represent a developed urban site with 
simulated streets and buildings set within the original impact area.  This target complex also 
contains a remotely controlled movable target that runs in a racetrack pattern and can be 
operated at various speeds up to 50 miles per hour.  The Urban Training Area is approved for 
air-to-ground laser use for designating targets.  A posted laser hazard area extends around 
this target to warn surface users not to enter this area because of the risk of eye damage.  
Both target complexes are equipped with lighting for night operations. 
 
Auxiliary Airfield 2, Cannon Air Defense Complex, and Other Military Use Areas 
  
AUX-2 is a small, outlying airfield, a remnant of the World War II training era.  Its original 
east-west oriented runway has been redeveloped with aluminum runway matting and a 
landing control tower to resemble the deck and control island of a Navy Landing Helicopter 
Assault (LHA) ship. This LHA deck is used to train and refresh helicopter and AV-8B 
aircrews in the basic flight mechanics and visual references used for landing, taking off, and 
taxiing their aircraft aboard an LHA ship.  A northeast-southwest oriented runway serves as a 
4,000-foot-long landing strip, known as a tactical landing zone (TLZ).  The TLZ is used to 
train C-130 transport aircrews in landings and takeoffs from narrow, unimproved, and even 
improvised forward airfields.  The third leg of the triangle serves as a range access road.  
Construction of a new hard-surfaced runway at AUX-2 to support AV-8B training in narrow-
width roadway operations has been approved but not completed.  The TLZ also serves as a 
DZ for tow banners used by the Marine Corps as aerial gunnery targets within the Chocolate 
Mountain Aerial Gunnery Range in southeastern California.   
 
A parachute DZ used for training C-130 aircrews to perform cargo parachute drops is 
presently located a short distance southeast of AUX-2. 
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The rifle and pistol range is located just inside the BMGR entrance gate at Yuma County 
19th Street.  This entrance also provides access to AUX-2 and the Moving Sands and Cactus 
West target complexes.  The rifle range has 30 firing lanes and is used by MCAS Yuma 
personnel to meet proficiency requirements for the use of small arms.  
 
The Cannon Air Defense Complex, located in the northwest corner of the BMGR, provides 
administrative, support, and training areas for a Marine Air Control Squadron (see Figure 
1.3).  The complex is a permanent facility of about 0.3 square miles in size with a developed 
cantonment area.   
 
The EOD operating area is just southwest of AUX-2. This area is used for EOD training and 
for disposing of munitions with expired shelf-lives.  Both open burn and open detonation 
techniques are employed.   
 
An area located about 5 miles west northwest of the Cactus West conventional target is used 
as a jettison area, where aircraft may safely release live but unarmed ordnance or drop tanks.  
Aircrews carrying live, unarmed ordnance are directed to this site when an in-flight 
malfunction requires the jettisoning of the munitions or other fuel tanks prior to a recovery of 
the aircraft at MCAS Yuma.  EOD personnel recover jettisoned ordnance and fuel tanks after 
each release event.   
 
Entry to the portion of BMGR West that is west of the Gila and Tinajas Altas mountains and 
also west of the extension of Foothills Boulevard and the western alignment of El Camino 
del Diablo (see Figure 1.3) is restricted at all times to authorized personnel.  Public recreation 
is not permitted within this area.   
 
General public access to the portion of BMGR West that is west of the Gila and Tinajas Altas 
mountains and east of the extension of Foothills Boulevard and the western alignment of El 
Camino del Diablo is generally not restricted (see Figure 1.3).  Requirements for temporary 
restrictions on entry to this area to support special training activities are implemented on a 
case-by-case basis.   


 
1.3  SUMMARY OF MILITARY LAND USE  
 
In addition to developed targets and ground support areas, the current inventory identifies 2,085 
miles of roads on the BMGR, of which 1,305 miles are used regularly to support the combined 
operations of the Air Force, Marine Corps, and nonmilitary agencies.   Less than three percent of 
the 2,085 miles of roads are paved.   This road network provides surface access to, between, or 
within the various functional areas of the range.  All vehicles are restricted to designated roads 
except as required by EOD, maintenance, emergency response, and environmental staff and 
contractors conducting required mission support activities.   
 
Approximately 273,000 acres, or about 16 percent of the BMGR, are or have been used to 
directly or indirectly support military operations (Table I-1).  Included within these direct use 
acres are the following: 
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 locations used as munitions and target debris fall out for air-to-air gunnery 
 ground-based targets or simulations (such as bull’s-eye targets or simulated airfields) 
 air-to-ground munitions impact areas 
 EOD clearance areas 
 auxiliary airfields 
 maintenance and clean-up areas 
 ground support training areas 
 developed training facilities 
 retired target or test areas 
The remaining cumulative military surface use area from past and present activities is 172,000 
acres or about 10 percent of the BMGR.    
 
The level of surface disturbance within these areas ranges from low to complete.   Areas of high 
to complete surface disturbance, however, are limited to about 0.2 percent of the BMGR surface. 
 
 


Table I-1 
 


MILITARY SURFACE USES AND ASSOCIATED DISTURBANCE 
 


Military Surface Uses (Acres) 
Associated Surface 
Disturbance Total Acres 


Primary air-to-air gunnery range (101,040) 
Inactive alternative air-to-air gunnery range (86,914) 


Negligible disturbance to ground 
surface across affected area 


101,040 


Manned range annual EOD clearance area (7,615) 
Manned range five-year clearance areas (27,238) 
Tactical range five-year EOD clearance area (92,548) 


Low to moderate levels of 
disturbance to ground surface 
across affected area 


127,401 


HE hill dispersed munitions blast area (2,976) 
Tactical range inert target munitions impact area (17,154) 
Tactical range annual EOD clearance area (25,494) 
AUX-6 (182) 
Stoval Auxiliary Airfield (182) 
AUX-2 (215) 
Closed auxiliary airfields (910) 
Ground troop deployment support areas (10,922) 
Retired target areas (823) 


Low to high levels of 
disturbance to ground surface 
across affected area 


38,728 


Gila Bend AFAF (2,007) 
Manned range 50-use day EOD clearance area (308) 
Range maintenance, cleanup, and EOD support areas (435) 


Moderate to high levels of 
disturbance to ground surface 
across affected area 


2,750 


Manned range cleared layout and targets (939) 
Tactical range cleared-target simulations (430) 
HE hill target core munitions blast areas (51) 
Moving Sands/Cactus West cleared target centers (400) 
Developed training sites (180) 
Retired test areas (841) 


High to complete levels of 
disturbance to ground surface 
across affected area 


2,841 


 
Total Military Surface Use 


  
272,760 
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Section 2 
 


THE REGIONAL MANAGEMENT SETTING AND  
THE INTEGRATED NATURAL RESOURCES MANAGEMENT PLAN 


FOR THE BARRY M. GOLDWATER RANGE 
 


 
This section summarizes the regional management setting and the history of interagency 
cooperation that characterizes it.  The bulk of the section describes the process of developing the 
Integrated Natural Resources Management Plan (INRMP) required by MLWA and its 
relationship to this ICRMP. 
 
2.1  REGIONAL PARTNERS 
 
The Environmental Impact Statement (EIS) for the INRMP described in some detail the 
management roles of several state and federal agencies on BMGR, including BLM, USFWS, 
USBP, and AGFD (U.S. Air Force and others 2005).   These agencies have a long and productive 
history of cooperating to achieve their respective missions on BMGR.   
 
In 1982 the Air Force, Navy/Marine Corps, USFWS, BLM, and AGFD signed a Natural Resources 
Management Cooperative Agreement.  That agreement led to the production of the Luke Air Force 
Range Natural Resources Management Plan in 1986, which was in turn adopted by the BLM as the 
basis for preparing the Goldwater Amendment to the Lower Gila South Resource Management Plan 
which took effect in 1990.  Over the course of these planning efforts, the agencies recognized that 
effective resource management on the BMGR depends on addressing natural and cultural resource 
management issues from a broad-scope, integrated perspective that promotes resource protection 
and conservation opportunities created by military use requirements, and emphasizes interagency 
communication and cooperation.   
 
Non-military agencies with ongoing missions on the BMGR include the Arizona Game and Fish 
Department (AGFD), U.S. Fish and Wildlife Service (USFWS), and the Border Patrol (a unit of 
U.S. Customs and Border Protection (CPB), Department of Homeland Security (DHS)).   


 
2.1.1  Arizona Game and Fish Department 


 
The AGFD manages the state’s resident wildlife, which is held in trust for the citizens of the 
State of Arizona; this wildlife management responsibility also applies to the BMGR.   The 
AGFD’s  mission is 


To conserve, enhance, and restore Arizona’s diverse wildlife resources and habitats 
through aggressive protection and management programs, and to protect wildlife 
resources and safe watercraft and off-highway vehicle (OHV) recreation for the 
enjoyment, appreciation, and use by present and future generations. 


 
The primary wildlife management responsibilities of AGFD on the BMGR are to  
 Issue hunting permits, enforce hunting regulations, and establish game limits for hunting, 


trapping, and non-game species collection 
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 Develop and maintain habitat assessment/evaluation, protection, management, and 
enhancement projects  


 Conduct wildlife population surveys 
 Manage wildlife predators and endangered species/special status species  
 Manage OHV use in terms of habitat protection and user opportunities 
 
Under a previous withdrawal, AGFD and the Bureau of Land Management (BLM) jointly 
prepared the 1997 Lechuguilla-Mohawk Habitat Management Plan (HMP).  AGFD joined with 
the BLM and Luke AFB to prepare the 1999 Draft Barry M. Goldwater East HMP.  The 
objectives of these plans include maintenance and enhancement of habitat for Sonoran pronghorn 
(Antilocapra americana sonoriensis), desert tortoise (Gopherus agassizii), flat-tailed horned 
lizard (Phrynosoma mcallii), mule deer (Odocoileus hemionus), desert bighorn sheep (Ovis 
canadensis), upland game, nongame species, and other sensitive wildlife habitat on the BMGR.  
To implement these objectives, AGFD actively manages wildlife waters on the BMGR, 
including constructing and maintaining man-made and reconstructed natural water catchments.  
 
2.2  U.S. Fish and Wildlife Service 
 
The mission of the USFWS is working with others to conserve, protect and enhance fish, 
wildlife, and plants and their habitats for the continuing benefit of the American people.  Among 
other things, the agency advises and assists the Air Force and Marine Corps with their efforts to 
protect and recover all threatened and endangered species as mandated by the Endangered 
Species Act of 1973, as amended (16 U.S.C. 1531 et seq.). 
 
The USFWS leads the Sonoran Pronghorn Recovery Team and the implementation of the 
USFWS Sonoran Pronghorn Recovery Plan of 1998, as amended in 2002.  The plan includes a 
list of 51 proposed management actions, some of which have potential to disturb cultural 
resources; examples include habitat enhancements, placement and maintenance of artificial water 
sources, and selective thinning of vegetation.  Much of the animal’s current range lies within the 
BMGR, including most of the area west of State Route 85 and east of the Copper Mountains. 


 
2.3  Border Patrol and Other Department of Homeland Security Agencies 


 
The Border Patrol is responsible for preventing illegal entry into the United States and for 
apprehending undocumented aliens (UDAs) who have entered the United States illegally.  The 
southern boundary of the westernmost portion of the BMGR includes approximately 37 miles of 
the international border between the United States and Mexico.  In recent years, Border Patrol 
apprehensions of UDAs in the BMGR vicinity have represented about 3 percent of all 
apprehensions along the Southwestern border (U.S. Air Force and others 2005).  Activities 
involving the smuggling of drugs or other contraband also occur on the BMGR.  Two Border 
Patrol jurisdictional sectors, the Tucson and Yuma sectors, are responsible for the entire 
Arizona-Mexico border, including the BMGR.   
 
The Border Patrol conducts daily reconnaissance by air or ground surveillance.  Traditional 
Border Patrol operations/activities on BMGR include patrolling roads and off-road areas, 
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dragging unimproved roads to facilitate the observation of foot traffic, conducting aerial 
reconnaissance, and inspecting vehicles at checkpoints.  For the most part, the Border Patrol 
conducts ground surveillance by observing tracks on drag roads.  Drag roads are prepared by 
dragging several bolted-together tires across a dirt road or well-used trail in order to assist agents 
in detecting evidence of illegal crossings by people or vehicles. The Tucson and Yuma sectors 
maintain helicopters and fixed-wing aircraft that can provide assistance to any station within the 
two sectors.  Other Border Patrol activities include road blocks and road patrols.   
 
Due to the extreme temperatures that occur in southwestern Arizona from May through October, 
the Border Patrol conducts rescue missions to save UDAs who are severely dehydrated or 
suffering from other heat-related distress.  In recent years, border towns in California and Texas 
have been closely monitored; as a result, crossings in more remote areas, particularly through the 
CPNWR and Organ Pipe Cactus National Monument, and BMGR West, have increased.  
Because of the remoteness of these areas and the harsh environmental conditions, the Border 
Patrol’s role in rescue missions in the area in general and on BMGR in particular has increased 
in response. 
 
The Border Patrol also offers assistance on the range and surrounding lands to AGFD, BLM, and 
USFWS.  Border Patrol helicopters are occasionally used to locate lost recreationists, record illegal 
off-road vehicle use, and assist in wildlife management activities.  The Border Patrol also maintains 
distress beacons that may be activated by persons in need of rescue. 
 
Other units and agencies within DHS play a role on the BMGR, both on the ground and in the 
air, and these efforts are expected to increase over the first five years covered by this plan, as the 
government steps up its efforts to control the borders.  As specific proposals are made, their 
potential to affect cultural resources is assessed, and alternatives considered as needed.    
 
In October 2006, President George W. Bush signed into law H.R. 6061, the Secure Fence Act, 
authorizing the construction of 700 miles (1,125 kilometers) of physical fences and barriers to 
prevent vehicles and pedestrians illegally crossing the US-Mexico border.  Motion-detecting 
ground sensors, remote-controlled cameras, helicopters, radar, and unmanned aerial vehicles will 
further secure the border in what some call a "virtual fence.”  The Act also calls for an additional 
14,000 Border Patrol agents to be added to the current force of 11,300 and increases the number 
of off-highway vehicles (such as ATVs, motorcycles, and SUVs) for agents in the field.  By 
order of the President, National Guard units also have been sent to the border to assist the Border 
Patrol.  This and other related legislation are part of the Secure Borders Initiative launched in 
2005 to develop and implement a strategy to secure America’s borders and to stem illegal entry 
into the country. 
 
Border Patrol operations and ongoing tactical infrastructure (TI) projects within the BMGR and 
adjacent lands include approximately 34 miles of post-on-rail permanent vehicle barriers (PVB) 
and an associated patrol and drag road on the CPNWR.  As of March 2007, 2 miles from the 
eastern boundary of the OPCNM had been completed.   More than 75 miles of PVB are being 
constructed on the Tohono O’odham Nation (TON).   These PVBs include both bollard-style and 
post-on-rail construction.  The USBP maintains a temporary checkpoint on State Route 85 at 
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milepost 17.8.  Negotiations are in progress between the USBP and the Air Force regarding a 
proposal to make this temporary checkpoint permanent.   
 
SBInet, the newly established technology arm of CBP, is currently testing a technology-based 
solution in the Sasabe area (named Project 28 or P28) of the Tucson Sector. Once completed, it 
is expected to be implemented on the Tohono O’odham Nation, OPCNM, and CPNWR.  The 
solution includes a combination of technology, personnel and infrastructure.  PVBs and access 
roads support field personnel and rapid response vehicles.  Strategically placed towers are 
outfitted with ground-based radar, cameras and radio repeater equipment.  Vehicle and 
communication centers operate on satellite technology.  No timelines or equipment locations 
have been identified outside of P28 at this time.  
 
Initial construction of a bollard-style vehicle barrier on the BMGR West began in January 2007, 
working from west to east along the 37-mile-long border between Mexico and the BMGR West.   
A shorter segment of a fence to prevent pedestrian crossings has also been constructed.  An all-
terrain road has been laid along the border fences, and numerous access roads, patrol roads, and 
drag roads now cross BMGR West. 


Environmental analyses for the actions on the BMGR West proposed by the Border Patrol and 
the DHS began in 2005 but were halted in early 2007 when Department of Homeland Security 
Secretary Michael Chertoff exercised the authority granted him under the Real ID Act (2005) to 
waive environmental and historical preservation laws.   
 
2.1.4  Bureau of Land Management 


 
Under MLWA, BLM no longer exercises overall management authority for the BMGR; 
however, that agency retains a role in BMGR management.  The BMGR is withdrawn and 
reserved for the following military uses:  (A) an armament and high-hazard testing area; (B) 
training for aerial gunnery, rocketry, electronic warfare, and tactical maneuvering and air 
support; (C) equipment and tactics development and testing; and (D) other defense-related 
purposes consistent with the purposes specified in this paragraph.  MLWA section (a)(5) directs 
the Secretaries of the Air Force and Navy to consult with the Secretary of the Interior before 
using the lands withdrawn and reserved by this section for any other purposes.  This function has 
been delegated to the BLM at the local level:  Phoenix (BMGR East) and Colorado River 
(BMGR West) Districts. 
 
2.2  THE BARRY M. GOLDWATER RANGE EXECUTIVE COUNCIL  
 
Since 1997 representatives of these agencies have met frequently to discuss BMGR regional 
issues.  This group, called the Barry M. Goldwater Range Executive Council (BEC), 
is not a decision-making body, but the sharing of information that takes place at these meetings 
facilitates regional solutions to common problems that are difficult or impossible to address one 
agency or jurisdiction at a time.  This is particularly useful because the missions and 
responsibilities of the nonmilitary agencies cross-cut land management boundaries. 
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2.3  THE INTERGOVERNMENTAL EXECUTIVE COMMITTEE 
 
In recognition of the level of public interest in the management of the natural and cultural 
resources of the BMGR, the MLWA of 1999 called for the creation of an Intergovernmental 
Executive Committee (IEC) comprised of “selected representatives from interested federal 
agencies, as well as at least one elected officer (or other authorized representative) from State 
government and at least one elected officer (or other authorized representative) from each local 
and tribal government, as may be designated at the discretion of the Secretary of the Navy, the 
Secretary of the Air Force, and the Secretary of the Interior” (P.L. 106-65 §3031(b)(6)).  Its sole 
purpose is to exchange views, information, and advice pertaining to the management of natural 
and cultural resources on BMGR.  The IEC meets three times a year, rotating the location 
between Tucson, the Phoenix metropolitan area, and Yuma, and its meetings are open to the 
interested public.   
 
Cities, towns, and counties in the region, and tribes that attach cultural importance to the BMGR 
were invited to become members of the IEC.  To date, 14 state and federal agency offices, 5 
local governments, and 5 federally recognized tribes have accepted membership.  
 
2.4  THE INTEGRATED NATURAL RESOURCES MANAGEMENT PLAN 
 
The MLWA of  1999 specified that the INRMP for the BMGR should include provisions for the 
proper management and protection of cultural as well as natural resources and for sustainable use of 
those resources by the public to the extent consistent with the military purposes of the range [see 
P.L. 106-65 §3031(b)(3)(E)(i)].  The MLWA directed that the INRMP be prepared and 
implemented in accordance with the Sikes Act (16 U.S.C. 670 et seq.).  The scope of the Sikes Act, 
however, is limited to the conservation and management of natural resources on DoD lands and 
does not include guidance for the management and protection of cultural resources.  To satisfy these 
requirements, this ICRMP is incorporated by reference in the INRMP. 
 
MLWA and the Sikes Act establish parameters that limit the types of nonmilitary land uses that 
may be accommodated on the BMGR.   Most of these parameters exclude rather than permit 
potential nonmilitary land uses.  Appropriative land uses are excluded from the range by two 
provisions of the MLWA of 1999.  First, this act specifically withdraws these lands from all 
forms of entry under the general land laws and mining and mineral leasing laws for at least the 
duration of the 25-year withdrawal.   Second, grazing and agricultural outleasing also are 
effectively excluded from the range by another provision of the MLWA of 1999 which states 
that the INRMP for the range shall support only the continuation of these activities where they 
currently exist.   Neither livestock grazing nor agricultural leasing has been sanctioned on the 
BMGR since 1941, when these activities were determined to be incompatible with the military 
purposes of the range.   Thus, the INRMP does not support mining or grazing on BMGR. 
 
Under MLWA, public use of the range must be consistent with the military mission and the 
protection, conservation, and rehabilitation of natural and cultural resources.  Safety hazards or 
security concerns are present on a near continuous basis on about 62 per cent of the BMGR, and 
public access to these areas is prohibited.  Safety hazards or security concerns are present within 
the other 38 percent of the BMGR only at selected times or in selected confined locations, and 
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public visitation can be accommodated on a regular basis as long as certain necessary restrictions 
are observed.   
 
The DOD approach to integrated resource management planning, which is central to the INRMP, 
is founded on several broad concepts including sustainability, biodiversity, and ecosystem 
management.  MLWA calls for sustainable use by the public of the natural and cultural resources 
on these withdrawn lands.  Unfortunately, the concept of sustainable use of cultural resources on 
BMGR is impractical at best.  This fundamental disconnect between natural and cultural resource 
management practices must be acknowledged and addressed in both this ICRMP and the 
INRMP.   
 
The concept of sustainable consumptive use of natural resources is based on the premise that 
these resources are generally renewable and can be managed to provide an annual or periodic 
yield of goods, services, and direct and indirect benefits over the long term.  In contrast, cultural 
resources are not renewable, are in finite supply, often are easily damaged or destroyed by even 
casual or limited use, and in most if not all instances, cannot be recovered or restored once 
damaged.  Because of these characteristics, the broad body of federal laws, regulations, and other 
forms of guidance addressing management of cultural resources on military installations and 
other federal lands has stressed the need to protect, curate, and interpret rather than use these 
resources (see Section 3 for summary of legal requirements).  The concept of sustainable 
consumptive use is incompatible with cultural resource management requirements. 
 
Nonconsumptive use of cultural resources also is problematic because of the vulnerability of 
these resources to physical damage, loss of historic information potential, or damage to or 
desecration of their cultural or religious values.  Use of culture resources on most federal lands, 
which is generally limited to nonconsumptive viewing and interpretation of these resources in 
place, is supported because of the benefits of increased public awareness of their importance and 
fragility.  Park-like development and interpretation of most cultural resources on BMGR is 
probably not appropriate, because such developments are expensive to establish and maintain, 
and may be more likely to diminish rather than promote the preservation of sites in remote, 
largely unregulated settings.     
 
Most of the cultural resources on BMGR are surficial archaeological sites that are sensitive or 
vulnerable to such a degree that they cannot be sustained without special protections from typical 
public use.  Under this ICRMP and the INRMP, then, access to these locations may be prohibited 
or restricted in order to protect them. 
 
These constraints place DoD natural and cultural resource management requirements and public 
access strategies in direct conflict; this conflict was a source of considerable debate in meetings 
of the interagency INRMP Core Planning Team.  The Air Force and Marine Corps strategies for 
resolving this conflict are outlined in the INRMP and in a programmatic agreement that 
demonstrates the agencies’ compliance with Section 106 of the National Historic Preservation 
Act (NHPA) for the actions described in the INRMP that may be implemented without further 
analysis under the provisions of National Environmental Policy Act of 1969 (NEPA; 42 U.S.C. 
4321 et seq.).  Those strategies are further defined in ICRMP Parts II and III, respectively. 
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The Environmental Impact Statement (EIS) for the INRMP analyzed the impacts of five 
alternative strategies, including the proposed action and a no-action alternative, for managing 
natural and cultural resources and public access within the BMGR.  The five strategies were 
developed in accordance with NEPA and guided by BMGR resource management goals 
developed during the EIS process. These goals reflect applicable statutory and regulatory 
guidance; the needs of the military mission of the range; public and tribal viewpoints gathered 
through scoping, workshops, and other efforts; input regarding the management missions and 
needs of the USFWS, AGFD, and USBP; and the specific qualities of BMGR natural and 
cultural resources.   
 
The EIS identified five overarching policy goals that support and are consistent with the military 
mission, protection and conservation of natural and cultural resources, and public access to the 
BMGR.  In no implied order of importance, they are:  


 Maintain and enhance the natural resources to ensure that these resources are sustained in 
a healthy condition for compatible uses (for example, low-impact recreation) by future 
generations, while supporting the existing and future military purposes of the BMGR.  


 Manage cultural resources in accordance with the BMGR ICRMP. 
 Provide for public access to BMGR resources for sustainable multipurpose use, 


consistent with the military purposes of the range (including security and safety 
requirements) and ecosystem sustainability.  


 Apply ecosystem management principles through a goal- and objective-driven approach 
that recognizes social and economic values; is adaptable to complex, changing 
requirements; and is realized through effective partnerships among private, local, state, 
tribal, and federal interests.  


 Meet or exceed the statutory requirements of the MLWA of 1999, Sikes Act, and other 
applicable resource management requirements.  


 
Alternatives that were consistent with these overall requirements were developed during the 
public scoping and workshop phases of the EIS planning process for the proposed INRMP. 
These four strategies, identified as A through D, were designed to represent the full spectrum of 
management requirements and issues identified during these early planning phases.  The 
strategies outline resource management guidance for each of 17 separate areas of natural 
resource management.  Management of cultural resources is not an element of this matrix, as 
their management will be governed by this ICRMP. 
 
Management Strategy A represented the no-action alternative, which would have continued the 
ongoing management practices of the Goldwater Amendment and established HMPs rather than 
to develop new management practices in the INRMP.  Strategies B, C, and D were developed to 
reflect the spectrum of public opinion received during scoping regarding motorized access, 
resource protection and conservation, and acceptable approaches to wildlife and ecosystem 
management.    
 
Strategy B included the greatest degree of motorized access to the BMGR, including expanding 
the road network available for public use, to the extent compatible with the military mission and 
the maintenance of a functioning natural ecosystem.  This alternative provided for the application 
of resource protection and conservation measures, but its focus was on resource-specific 
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monitoring, targeted wildlife management actions (such as continued development and 
maintenance of wildlife waters), and basic compliance with regulatory requirements.    
 
Strategy C placed more limitations on public access and use, principally as a result of either road 
closures or restrictions on public access to selected roads, and included a greater focus on 
proactive conservation elements.  Strategy D represented the opposite end of the spectrum from 
Strategy B; it imposed the most limits on motorized access and public use activities and 
conservation of unroaded blocks of land of 3,000 acres or more, and emphasizes adaptive 
management methods incorporating feedback from ecosystem monitoring.   
 
The analysis of the impact of implementing any of these management strategies, as presented in 
the EIS, summarized effects on cultural resources likely to result from road use and road 
closures, permitting public access, and wildlife management activities.  Some of the existing 
roads pass through archaeological sites, and their continued use may damage those sites.  More 
extensive impacts are likely to result from vehicle-based camping along roads.  The causes of 
inadvertent damage and intentional vandalism of archaeological sites are complex, but ease of 
vehicular access was identified as a major factor (U.S. Air Force and others 2005: 5-265).  
Secondary effects are difficult to quantify, but a reduction in the road network is likely to have 
beneficial effects by decreasing the rate of damage to archaeological sites that occurs as an 
indirect impact of motorized vehicle access.  
 
The effect of established camping and visitor stay limits was difficult to assess because the 
extent of such camping activities on the BMGR is not well documented.  Many cultural 
resources are fragile surface manifestations that could be seriously damaged or destroyed by 
driving over them even once or twice.  Occasional limited camping typically does not result in 
the level of ground disturbance that could adversely affect archaeological and historical sites, but 
extended stays, camping by large parties, or repeated use of popular camp sites results in 
relatively greater disturbance.  All of the alternatives supported non-vehicle based camping in all 
areas open to the public and vehicle-based camping within 50 feet of most existing roads.   
 
All alternatives included many measures to improve general vegetation, wildlife, and wildlife 
habitat.  Most are likely to have little or no impact on cultural resources, but some activities, such 
as habitat restoration or invasive species eradication, might involve ground disturbance and 
therefore could potentially affect archaeological and historical sites.  In addition, as many as six 
wildlife water development projects might be undertaken, and 43 existing wildlife water 
developments would be maintained and repaired as needed.  Many of the existing water 
developments are at or near natural water sources.  Because water sources are rare on the 
BMGR, the density of archaeological sites is likely to be relatively high at such locations.  In 
addition, tribal representatives have identified such water sources as places of traditional cultural 
importance.  New construction or maintenance activities at such sites may adversely affect 
cultural resources. 
 
The Record of Decision described the management framework to be implemented in the INRMP, 
which is a composite of elements from Strategies A, B, C, and D.  A separate INRMP that 
reflects that decision and supporting information developed in the EIS is in effect (U.S. Air 
Force and others 2007). 
 







 Section 2:  INRMP 
 


______________________________________________________________________________ 
  Page I-27 
 


The following were identified during the INRMP EIS process as required actions regardless of 
the management strategies selected and implemented through the INRMP:  
 Comply with federal statutory requirements (such as the ESA, Clean Air Act, NHPA, 


Archeological Resources Protection Act (ARPA), etc.), DoD policy and guidance, NEPA, 
MLWA of 1999, and the Sikes Act, as well as state and local statutory requirements (such as 
the Arizona Native Plant Law, air and water quality standards, hunting regulations, and 
requiring all campsites to be more than one-quarter-mile from any water source).  


 Enforce federal, state, and local environmental protection laws and the resource protection 
provisions of the INRMP.  


 Adhere to the policy and range-wide resource management goals established for the INRMP.  
 Be consistent with the provisions of memoranda of understanding (MOUs), letters of 


agreement, conservation agreements, biological opinions, or other types of agreements or 
decisions developed for management or regulatory compliance purposes.  


 Incorporate the principles of ecosystem management.  
 Require that public access and use of BMGR be compatible with mission activities and other 


considerations such as security, safety, and resource conservation and protection goals.  
 Incorporate cultural resource protection strategies that reflect the DoD’s mandate to preserve 


cultural resources and to include consideration of those resources in its decision-making 
process.  


 Comply with direction provided in 36 CFR Part 800, Protection of Historic Properties, and 
DoD policy, which requires agencies to initiate consultation with the State Historic 
Preservation Officer (SHPO), tribes, and others pursuant to Section 106 of the NHPA early in 
the planning process, when the widest range of prudent and feasible alternatives is available 
and issues identified through consultation may be resolved most easily.  


 Be consistent with the ICRMP for the BMGR.  
 Prohibit commercial tour operations on the BMGR unless a range policy is developed to 


permit and regulate or restrict this use.  
 In accordance with Section 3031(b)(3)(E)(vi)(I) of the MLWA of 1999, develop a 


memorandum of agreement (MOA) with agencies and tribal governments responsible for 
lands adjacent to the BMGR to establish courses of action to be taken by the Secretaries of 
the Navy and Air Force to prevent, suppress, and manage brush and range fires occurring 
outside the boundaries of the range resulting from military activities. 


   
2.4.1  INRMP Management Units 


 
The EIS and INRMP identify seven management units within the BMGR; three within BMGR 
West and four within BMGR East.  Numbered one through seven from west to east, these units 
are shown on Figure I-4.  
· Management Unit 1 - approximately 230,000 acres  
· Management Unit 2 - approximately 265,000 acres  
· Management Unit 3 - approximately 195,000 acres  
· Management Unit 4 - approximately 280,000 acres  
· Management Unit 5 - approximately 440,000 acres  
· Management Unit 6 - approximately 138,000 acres  
· Management Unit 7 - approximately 188,000 acres  
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Because of differences in their historic and proposed uses, as well as differences in the natural 
resources they contain, the ROD includes different management strategies for some units. 
 
Most of Management Unit 1 lies within the restricted area in the westernmost portion of BMGR 
West and is off limits to most public visitation.  Although a number of military operations occur 
within this unit, the surface effects of these activities are limited to a small aggregate proportion 
of the entire area.  Existing roads provide limited access to most of the unit.  
 
Management Unit 2 incorporates a topographically diverse landscape including the Gila 
Mountains, Copper Mountains, Wellton Hills, and Baker Peaks, as well as the Lechuguilla 
Desert Valley.  TACTS Range facilities and Marine Corps ground support areas are located 
within this unit.  With the exception of the laser hazard area, public access is compatible with 
current military operations throughout most of this unit.  This unit, which includes areas with 
some of the highest road densities within the BMGR, has long been a popular public outdoor 
recreation area.    
 
Management Unit 3 occupies the easternmost area of BMGR West and is generally bounded on 
the east by the Mohawk Mountains, although the northeastern corner of the area lies on the 
eastern side of these mountains.  This unit contains some of the largest unroaded areas on the 
BMGR.  Military surface use within Unit 3 is limited to five widely dispersed ground support 
areas and scattered TACTS Range instrument sites.  The area is generally open to public 
visitation, but the rates of visitation are less than those experienced in Management Unit 2.  With 
the exception of the upland slopes of the Mohawk Mountains, the entire unit is within the current 
distribution of the endangered Sonoran pronghorn, which extends eastward into the BMGR East 
and southward into the CPNWR.  As a result, Unit 3 is closed to public entry from March 15 to 
July 15 each year as a part of the overall effort to recover the subspecies.   
 
Management Unit 4 includes some of the most remote locations within the BMGR.  It is the 
westernmost area managed by the Air Force and generally underlies the Air-to-Air Firing Range.  
General public access to this area is restricted.  Like Management Unit 3, Unit 4 straddles the 
Mohawk Mountains.  The southwest corner of this unit lies west of the mountains and is often 
mistakenly regarded as part of BMGR West.  Except for its mountain upland locations, Unit 4 is 
within the current distribution of the Sonoran pronghorn.  Unit 4 includes Stoval Field, which is 
used as an assault landing field, and also serves as the munitions fallout impact area for the Air-
to-Air Firing Range.  Surface disturbance associated with the latter is minimal.   
 
Management Unit 5 includes NTAC, STAC, and Manned Ranges 1, 2, and 4. Although the target 
impact and EOD clearance areas associated with these ranges represent the most extensive 
military use areas of the BMGR, most of the surface of this unit is relatively undisturbed. This 
management unit is bounded on the west by the Aguila and Granite mountains and on the east by 
State Route 85.  Public access to Unit 5 is restricted because of hazards associated with past and 
present uses of the weapons ranges and other training sites.   
 
Management Unit 6 includes two separate subunits. The larger subunit lying east of State Route 
85 between the Sauceda and Batamote Mountains is also known as Area B.  Military surface use 
in this area is currently limited to the target lead-in-lines to Manned Ranges 1 and 2 and an 
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 instrument site on Hat Mountain.  Public travel on the two target lead-in-lines is not permitted, 
but general public access is allowed in the rest of the subunit, and it is a popular back-country 
recreation site.  No camping or nighttime travel is permitted along the road that roughly parallels 
and crosses the boundary between Units 6 and 7 because of hazards associated with air-to-
ground munitions delivery training in Unit 7 (ETAC).  The smaller of the two subunits lies 
between State Route 85 and Childs Mountain.  The southeastern quarter of this subunit, which is 
known as the Ajo Air Force Station area, is open to public access.  The northern half of the 
subunit provides a safety buffer for munitions delivery training missions at Manned Range 1 and 
is not open to the public.  
 
Management Unit 7 comprises the easternmost areas of BMGR East including the Gila Bend 
AFAF; that facility, which is located in the northern portion of this unit, is the only 
industrial/urban area identified within the BMGR.  Military surface use is generally confined to 
the northwestern valley areas of the unit and includes Manned Range 3 and ETAC (see Figure  
I-4).  General public access is not compatible with military activities within nearly all of this unit 
because of ongoing munitions delivery training missions, high UXO concentrations, targeting 
laser use, and airfield security requirements.  Public entry to Management Unit 7 is limited to the 
use of existing roads which parallel the unit boundary and cross in and out of the restricted area 
for short distances. 
 
With the exception of a small campground on Gila Bend AFAF which is available for active duty 
and retired military personnel, there are no developed recreation sites or facilities on the BMGR.  
All recreational access to the BMGR is by permit only.  Additional AGFD permits must be 
obtained for hunting.  Areas on the BMGR currently open to regular AGFD hunting seasons 
include Management Units 2, 3, and 6 and the portion of Management Unit 1 that is open to 
public access.  A portion of Unit 4 along the Mohawk Mountains is open to big horn sheep 
hunters under an Air Force Special Use Permit.  All permit applicants must sign a hold-harmless 
agreement; applicants also must watch a range safety video in order to access Unit 6 and the 
small portion of Unit 1 that is open to the public.  All permit holders are expected to comply with 
general rules of conduct for public lands.  These rules address sanitation; terms of occupancy; 
vehicle use; natural and cultural resources; and health, safety, and comfort.   


 
2.4.2  Cultural Resources and the INRMP 
 
The INRMP incorporates the provisions of this ICRMP by reference, and public access to and 
use of portions of BMGR may be restricted or curtailed if and when such measures are required 
in order to protect vulnerable resources.  The INRMP also specifically incorporates the cultural 
resource monitoring requirements identified in Parts II and III.  
 
Because most cultural resource inventories completed by the Air Force and Marine Corps to date 
have focused on the military use areas, the vast area that has been and remains open to public use 
is largely unsurveyed.  As a result, our knowledge of the resources that may have been and may 
continue to be affected by public use is extremely limited.  Some cultural resources have been 
identified in these areas over the years, either by small, systematic surveys (for example, around 
developed wildlife waters) or through reports of discoveries by casual range users.    
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Cultural resources recorded to date on BMGR include artifact scatters, hearths, roasting pits, 
possible agricultural fields, petroglyphs, pictographs, bedrock milling sites, cairns, quarries 
geoglyphs, trails, trail shrines, sites associated with historic Euro-American use such as mines 
and related features, wells, ranches, roads, and military training-related features such as World 
War II auxiliary airfields.   
 
Native American tribes in the region have indicated that these places represent their history and 
heritage, and are thus important parts of their cultures.  Consultation with tribes that attach 
cultural importance to places on BMGR has identified several general concerns or 
recommendations regarding natural and cultural resource management and the INRMP.  Those 
comments were summarized as follows: 
 Continue efforts to preserve and protect cultural resources and, in particular, continue to 


involve tribes in cultural resource issues 
 Prohibit off-road vehicular travel because such activity damages resources 
 Ensure DoD maintains adequate cultural and biological staffing to address the complexity of 


the BMGR and the associated management issues 
 Control recreational access to protect natural and cultural resources 
 Coordinate with and involve tribes in range management activities 
 Restrict development of tinajas and other natural water sources on the range as wildlife 


waters. 
 


2.4.2.1  Section 106 Review of INRMP Implementation 
 
The Air Force and Marine Corps completed the review required by Section 106 of the NHPA 
and 36 CFR Part 800, Protection of Historic Properties, to support implementing the INRMP 
(see Part I, Section 3, for more information on the NHPA) by executing a programmatic 
agreement (PA) consistent with 36 CFR 800.14(b)(1)(ii), which provides for the use of a PA 
when effects on historic properties cannot be determined prior to approval. 
 
The undertaking includes those actions described in the proposed action that would be 
implemented without further analysis when the INRMP was signed.  Specifically, it includes 6 
of the 17 conservation elements shown in Table 3-3 of the EIS (elements 3-7 and 9):  motorized 
access and unroaded area management; camping and visitor stay limits; recreation services and 
use supervision; rockhounding; woodcutting, gathering, and firewood use, and collection of 
native plants; and recreational shooting. 
 
Consulting parties included the SHPO and tribes that claim cultural affiliation with places on 
BMGR.  The BLM and USFWS, on behalf of the Secretary of the Interior; and the AGFD, on 
behalf of the State of Arizona, also were afforded an opportunity to participate in consultation.  
Through the IEC, the agencies also invited the public—interested individuals, organizations, 
and entities— to participate in PA development (36 CFR 800.14(b)(2)(ii)).  The Advisory 
Council on Historic Preservation (ACHP) declined to participate in consultation. 
 
The area of potential effect (APE) is the area within which any historic properties that may exist 
may be affected by the undertaking.  Impacts associated with the six elements listed above result 
from public use of BMGR, so the APE is limited to areas where public access will be permitted.   
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On BMGR East, the APE includes almost all of Management Unit 6 (Area B plus what is 
known as the Ajo Air Station area) and a very small portion of Management Unit 7, which are 
open to public access.  On BMGR West, the APE is Management Units 2 and 3 (some areas off-
limits when used for training), plus the southeastern-most extension of Unit 1, which 
encompasses the existing Tinajas Altas Mountains Area of Critical Environmental Concern. 
 
Historically, the Air Force and Marine Corps have concentrated their inventory efforts on areas 
that may be affected by the military mission; as a result, most of the area where public access is 
permitted has not been systematically surveyed.  On BMGR East, only 2,346 of the roughly 
138,000 acres within Unit 6 have been systematically surveyed.  On BMGR West, more than 
5000 acres within Unit 1 were surveyed as a part of the Tinajas Altas project sponsored by the 
Air Force during the previous range withdrawal.  With this exception, most surveys have been 
limited to military use areas.  In all, roughly 39,000 acres on BMGR West have been 
systematically surveyed.   
 
The executed PA, which has been filed with the ACHP, demonstrates compliance with Section 
106 by listing historic properties known to exist in the APE and describing a phased strategy for 
identifying and evaluating other potentially eligible properties within the APE, and taking into 
account potential impacts to those properties.      
 
All of the permitted actions listed above may affect historic properties.  The INRMP will 
continue to support vehicle-based camping within 50 feet of the approved road system, and this 
activity is likely to adversely affect any historic properties that exist within this zone.   Firewood 
collecting, rock hounding, and recreational shooting also may affect historic properties.  Other 
permitted recreational activities (for example, hiking) are unlikely to have an appreciable effect 
on cultural resources.  Activities that are not permitted (that is, not allowed under the INRMP 
and the rules governing recreational use by permit) but are facilitated by permitted access—such 
as vandalism or artifact collecting—may have a considerable adverse effect.  Permit 
enforcement, environmental awareness education, and other efforts will be used to avoid or 
minimize these potential effects. 
 
The Air Force and Marine Corps, with the consulting parties, will make determinations of 
eligibility for previously recorded sites, and also will prioritize areas for survey.   Priority survey 
areas will include known camping and recreational use sites, areas adjacent to most heavily 
traveled roads, and natural water sources such as washes, springs, and tinajas.  Other priority 
areas may be identified based on recreation monitoring or other management activities, 
including observations made by range security patrols and volunteer Site Stewards. 
 
Measures to avoid, minimize, or mitigate adverse effects will be tailored to the nature of the 
resource and the likely impacts.  Adverse effects to some resources may be avoided or 
minimized through management actions such as road closures, signing, monitoring by Site 
Stewards or increased range security patrols.   
 
The Air Force and Marine Corps will prepare an annual report outlining actions taken to 
implement the PA and will distribute it to the consulting parties. 
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Section 3 
 


THE LEGAL SETTING 
 
 


The MLWA of 1999 specified that the INRMP for the BMGR would include provisions for the 
proper management and protection of cultural as well as natural resources and for sustainable use 
by the public of those resources to the extent consistent with the military purposes of the range 
[P.L. 106-65 §3031(b)(3)(E)(i)].  To satisfy these requirements, the ICRMP for BMGR is 
incorporated in the INRMP by reference. 
 
Authority and guidance for cultural resources management on DoD lands is derived from a 
number of other federal laws, regulations, executive orders and memoranda, and military 
requirements (Table I-2).  
 
3.1  FEDERAL LAWS, REGULATIONS, AND GUIDELINES 
 
Although private efforts to study and preserve the cultural resources of the United States date to the 
late 1700s, laws to promote cultural resource preservation date only from the early 1900s (King and 
others 1977).  The following sections summarize the laws relating to the management of cultural 
resources on the BMGR. 
 
3.1.1  Military Lands Withdrawal Act of 1999 (P.  L.  106-65) 
 
The MLWA of 1999 renewed the withdrawal of the BMGR for military use for a period of 25 
years, and assigned full land management responsibility to the Secretaries of the Air Force and 
Navy for their respective portions of the range.  It also directs the Secretaries to develop an 
INRMP that will “include provisions for proper management and protection of the natural and 
cultural resources of such lands, and for sustainable use by the public of such resources to the 
extent consistent with the military purposes for which such lands are withdrawn and reserved by 
this section.” (P.L. 106-65 Sec. 3031(b)(3)(E)(i). 
 
The MLWA also includes provisions that emphasize the importance of natural and cultural 
resource management in sustaining the withdrawal.  The Secretary of the Interior, upon 
determining that the withdrawn lands are not being managed in accordance with the INRMP and 
that “the failure to do so is resulting in significant and verifiable degradation of the natural or 
cultural resources of such lands, is required to notify the Secretaries of the Air Force and Navy.  
Ultimately, if identified problems are not resolved, responsibility for the management of natural 
and cultural resources on the BMGR may be transferred to the Secretary of the Interior. 
 
MLWA (Section 3031(b)(9)(B)) also defines sacred sites: 


The term “sacred site” means any specific, discrete, narrowly delineated location 
on Federal land that is identified by an Indian tribe, or its designee, as sacred by 
virtue of its established religious significance to, or ceremonial use by, an Indian 
religion, but only to the extent that the tribe or its designee, has informed the 
Secretary of the Navy or the Secretary of the Air Force of the existence of such 
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site.  Neither the Secretary of the Department of Defense, the Secretary of the 
Navy, the Secretary of the Air Force, nor the Secretary of the Interior shall be 
required under section 552 of title 5, United States Code, to make available to the 
public any information concerning the location, character, or use of any traditional 
Indian religious or sacred site located on lands withdrawn and reserved by this 
subsection. 


 
Table I-2 


 
SUMMARY OF LEGAL REQUIREMENTS 


Federal Laws 
Military Lands Withdrawal Act of 1999, P.L. 106-65 
Antiquities Act of 1906, P.L. 59-209, 16 U.S.C. 431-433 
Historic Sites Act of 1935, as amended, P.L. 74-292, 16 U.S.C. 461-467 
National Historic Preservation Act of 1966, as amended, P.L. 89-665, 16 U.S.C. 470 et seq. 
National Environmental Policy Act of 1969, P.L. 91-190, 42 U.S.C. 4321 et seq. 
Archeological and Historic Preservation Act of 1974, P.L. 93-291, 16 U.S.C. 469-469c-1 
American Indian Religious Freedom Act of 1978, P.L. 95-341, 42 U.S.C. 1996  
Archaeological Resources Protection Act of 1979, as amended, P.L. 96-95, 16 U.S.C. 470aa et seq. 
Native American Graves Protection and Repatriation Act of 1990, P.L. 101-601, 25 U.S.C. 3001-3013  
Federal Regulations 
32 CFR Part 229, Protection of Archaeological Resources: Uniform Regulations 
36 CFR Part 60, National Register of Historic Places 
36 CFR Part 63, Determinations of Eligibility for Inclusion in the National Register of Historic Places 
36 CFR Part 65, National Historic Landmarks Program 
36 CFR Part 68, The Secretary of the Interior’s Standards for the Treatment of Historic Properties 
36 CFR Part 78, Waiver of Federal Agency Responsibilities under Section 110 of the National Historic Preservation Act 
36 CFR Part 79, Curation of Federally-Owned and Administered Archeological Collections 
36 CFR Part 800, Protection of Historic Properties 
43 CFR Part 3, Preservation of American Antiquities 
43 CFR Part 10, Native American Graves Protection and Repatriation Act Regulations 
Executive Memorandum and Orders 
Executive Memorandum, 29 April 1994, Government-to-Government Relations with Native American Tribal Governments 
Executive Order 13007, 24 May 1996, Indian Sacred Sites 
Executive Order 13175, 6 November 2000, Consultation and Coordination with Indian Tribal Governments 
Military Requirements 
DoD Directive 4710.1, Archeological and Historic Resources Management, 21 June 1984 
DoD Instruction 4710.02, DoD Interactions with Federally Recognized Tribes, 14 September 2006 
DoD Instruction 4715.3, Environmental Conservation Program, 3 May 1996 
DoD Instruction 4715.16, Cultural Resources Management, 18 September 2008 
DoD American Indian and Alaska Native Policy, 20 October 1998 
Air Force Instruction 32-7065, Cultural Resources Management Program, 1 June 2004 
Interim Guidance: Treatment of Cold War historic Properties for U.S.  Air Force Installations, June 1993 
SECNAV Instruction 4000.35A, Department of the Navy Cultural Resources Program, 9 April 2001 
MCO P5090.2A, Marine Corps Environmental Compliance and Protection Manual 
Other Guidance  
Archeology and Historic Preservation: Secretary of the Interior's Standards and Guidelines, 48 FR 44716 
The Secretary of the Interior's Standards for Rehabilitation and Guidelines for Rehabilitating Historic Buildings 
Guidelines for Federal Agency Responsibilities under Section 110 of the National Historic Preservation Act 
Guidelines for Restricting Information on the Location of National Register Properties 
Consultation with Native Americans Concerning Properties of Traditional Religious Cultural Importance, Advisory Council on 
Historic Preservation, 1993 
Guidelines for Evaluating and Documenting Traditional Cultural Properties, 1994 
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3.1.2  Antiquities Act of 1906 (16 U.S.C. §§431-433) 
 
The Antiquities Act codified at 43 Code of Federal Regulations (CFR) Part 3 is the first federal law 
to provide protection of ruins and objects of antiquity on federal lands.   It authorizes the President 
to establish national monuments and objects of historic or scientific interest.  The Act also 
established a system to permit examination and excavation by qualified researchers to increase 
knowledge and collect antiquities for permanent preservation in public museums.  Penalties were 
established for unauthorized excavation and collection.  Other laws have largely superceded the 
Antiquities Act; however, the authority to withdraw public lands from multiple use status to create 
National Monuments continues to be exercised.  Also, the Antiquities Act remains the fundamental 
authorization for protection of paleontological resources.   
 
3.1.3  Historic Sites Act of 1935 (16 U.S.C.  §§461-467) 
 
The Historic Sites Act (36 CFR Part 65) established a national policy to identify and preserve 
historic sites, buildings, objects, and antiquities of national significance.  The law authorized the 
Secretary of the Interior to conduct surveys, collect and preserve data, and acquire historic and 
archaeological sites.  The Historic American Building Survey (HABS) and Historic American 
Engineering Record (HAER) stem from this act, as well as the National Park Service program of 
designating National Historic Landmarks. 
 
3.1.4  National Historic Preservation Act of 1966 (16 U.S.C. §470 et seq.) 
 
The NHPA, as amended, is the cornerstone of the current federal cultural resource preservation 
program.  The Act proclaims the historical and cultural foundations of the Nation should be 
preserved as a living part of our community life in order to give a sense of orientation to the 
American people.  The NHPA expanded the policy enunciated by the Historic Sites Act to 
encompass resources of state and local significance as well as national, thus providing the basis 
for an expanded National Register of Historic Places (National Register) maintained by the 
Secretary of the Interior.   
 
The NHPA also established the ACHP and the network of SHPOs.  The ACHP advises the 
President and Congress on matters relating to historic preservation, encourages public interest 
and participation in historic preservation, and assists state and local governments in drafting 
legislation relating to historic preservation.  The NHPA also directed the ACHP to promulgate 
regulations implementing Section 106.  Under that regulation—36 CFR Part 800, Protection of 
Historic Properties—the SHPOs represent the people’s interests in consultation with federal 
agencies regarding historic properties. 
 
The main purpose of the NHPA is to protect “historic properties,” defined as any prehistoric or 
historic district, site, building, structure, or object included in, or eligible for inclusion in the 
National Register.  To be determined eligible for the National Register, properties must be 
significant in American history, architecture, archaeology, engineering, or culture and generally 
must be at least 50 years old.  They must also possess integrity of location, design, setting, 
materials, workmanship, feeling, or association, and meet at least one of the criteria set forth in 
the National Register regulations (36 CFR Part 60). 
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Sections 106 and 110 of the NHPA and the regulations at 36 CFR Part 800 have particular 
relevance for ICRMPs.  Section 106 establishes a strategy for protecting historic properties by 
directing federal agencies to make reasonable and good faith efforts to identify properties 
eligible for listing on the National Register and take into account the effects of their undertakings 
on such properties and to provide the Council an opportunity to comment on these activities.  
Section 110(a)(2) directs agencies to identify, evaluate, and nominate to the National Register 
historic properties under their jurisdiction or control.  This section also stipulates that these 
activities be conducted in consultation with federal, state, and local agencies, Native American 
tribes, and interested parties.   
 
The NHPA was substantially amended in 1992 to recognize that properties of traditional religious 
or cultural importance to a Native American tribe may be eligible for inclusion in the National 
Register.  Section 101(d)(6)(B) of the NHPA requires agency officials to consult with any Native 
American tribe or Native Hawaiian organization that attaches religious and cultural significance 
to historic properties that may be affected by an undertaking.  The Council issued revised 
regulations in 2001 which significantly modified the Section 106 review process to emphasize 
the role of Native American consultation.   
 
Other regulations implementing NHPA include the Secretary of Interior’s Standards for Historic 
Preservation Projects (36 CFR Part 68), which address approaches to preservation, 
rehabilitation, restoration, and reconstruction.  Additional direction is provided by Archeology 
and Historic Preservation: Secretary of the Interior’s Standards and Guidelines, which address 
preservation planning; identification, evaluation, and registration of resources; historical, 
architectural and engineering, and archaeological documentation; and professional qualification 
standards. 
 
3.1.5  National Environmental Policy Act of 1969 (42 U.S.C. §4321et seq.) 
 
NEPA established the protection and enhancement of the environment as national policy.  In 
addition to natural resources, NEPA specifically stipulates that federal agencies should work to 
preserve historic and cultural aspects of our national heritage.  Implementing regulations issued by 
the Council on Environmental Quality are codified at 40 CFR Parts 1500-1508, and the Air Force 
has published counterpart regulations at 32 CFR Part 989.  These regulations encourage combining 
NEPA compliance with other regulatory requirements such as those of the NHPA, American Indian 
Religious Freedom Act (AIRFA), and Native American Graves Protection and Repatriation Act 
(NAGPRA). 
 
3.1.6  Archeological and Historic Preservation Act of 1974 (16 U.S.C. §§469-469c-1) 
 
The Archeological and Historic Preservation Act (AHPA), promulgated as an amendment of the 
Reservoir Salvage Act of 1960, provides for the preservation of archaeological and historical 
information that otherwise might be lost as a result of federal construction projects and other 
federally licensed activities and programs.  This Act stipulates that up to one percent of the funding 
appropriated by Congress for federal undertakings can be spent to recover, preserve, and protect 
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archaeological and historical data.  A subsequent amendment authorized the one-percent limit to be 
administratively exceeded under certain circumstances. 
 
3.1.7  American Indian Religious Freedom Act of 1978 (42 U.S.C.  §1996) 
 
The American Indian Religious Freedom Act (AIRFA) reiterates the First Amendment guarantee 
of religious freedom, with specific reference to the inherent right of Native Americans, Native 
Alaskans, and Native Hawaiians to believe, express, and exercise their traditional religions.  
Such rights include, but are not limited to, access to religious sites, use and possession of sacred 
objects, and freedom to worship through ceremonial and traditional rites.  Federal agencies are 
directed to evaluate their policies and procedures to determine if changes are needed to ensure 
that such rights and freedoms are not disrupted by agency practices.  The Act is not implemented 
by regulations. 
 
3.1.8  Archeological Resources Protection Act of 1979 (16 U.S.C. §470aa et seq.) 
 
The Archeological Resources Protection Act (ARPA) strengthened protection of archaeological 
resources on federal and tribal lands by increasing the penalties for unauthorized excavation, 
collection, or damage from misdemeanors defined by the Antiquities Act of 1906 to felonies with 
fines up to $10,000 and one year of imprisonment for first offenses.  Trafficking in archaeological 
resources from public and tribal lands is also prohibited by ARPA.  ARPA requires notification of 
affected Native American tribes if archaeological investigations would result in harm to or 
destruction of any location considered by tribes to have religious or cultural importance.  When 
archaeological investigations are performed under contract to the installation or facility where they 
are located, such contracts serve in lieu of a permit.  The implementing regulations are at 32 CFR 
Part 229. 
 
Regulations for Curation of Federally Owned and Administered Archeological Collections, 36 
CFR Part 79, define standards, procedures, and guidelines to be followed by federal agencies to 
preserve collections of prehistoric and historic material remains and associated records.  These 
regulations apply not only to collections recovered under the authority of ARPA, but also the 
Antiquities Act, AHPA, and NHPA.   
 
3.1.9  Native American Graves Protection and Repatriation Act of 1990 (25 U.S.C. §3001  
et seq.) 
 
The Native American Graves Protection and Repatriation Act (NAGPRA) protects human 
remains, funerary objects, sacred objects, and items of cultural patrimony of indigenous peoples 
on federal lands.  The Act stipulates priorities for assigning ownership or control of such cultural 
items excavated or discovered on federal or tribal lands.   
 
The Act also provides for repatriation of human remains and cultural items previously collected 
from federal lands and in the possession or control of a federal agency or federally funded 
repository.  Implementing regulations are codified at 43 CFR Part 10.  In addition to defining 
procedures for dealing with previously collected human remains and cultural items, these 
regulations outline procedures for negotiating plans of action or comprehensive agreements for 







BMGR ICRMP, Part I   


______________________________________________________________________________
Page I-40    


treatment of human remains and cultural items encountered in intentional excavations or inadvertent 
discoveries on federal or tribal lands. 
 
3.2  EXECUTIVE MEMORANDUM AND ORDERS 
 
Three presidential directives are particularly relevant to managing cultural resources.  An 
Executive Memorandum and an Executive Order (EO) address how executive agencies should 
consult with Native American tribal governments, which have a unique status as dependent 
sovereign nations.  Another EO directs executive agencies to protect sites that are sacred to 
Native Americans. 
 
3.2.1  Executive Memorandum, 29 April 1994, Government-to-Government Relations  
with Native American Tribal Governments 
 
Executive Memorandum of 29 April 1994 addressed the nature of relations with Native 
American tribes.  It requires federal agencies to establish and operate within a government-to-
government relationship with federally recognized tribes. 
 
3.2.2  Executive Order 13007 of May 24, 1996, on Indian Sacred Sites 
 
EO 13007 addressed Native American sacred sites.  It requires that to the extent practicable, 
permitted by law, and not clearly inconsistent with essential agency functions, federal land 
managers must accommodate access to and ceremonial use of Native American sacred sites 
by native religious practitioners, and avoid adversely affecting the physical integrity of sacred 
sites.  The order also charges agencies to maintain the confidentiality of sacred sites when 
appropriate.   
 
3.2.3  Executive Order 13175 of November 6, 2000, on Consultation and Coordination  
with Indian Tribal Governments 
 
This order established provisions for regular and meaningful consultation and collaboration with 
tribal officials in the development of federal policies that have tribal implications.    It further has 
provisions to strengthen government-to-government relationships, and reduce the imposition of 
unfunded mandates on Native American tribes.  EO 13175 directs agencies to establish an 
accountable process to ensure meaningful and timely input by tribal officials in the development 
of any regulatory policies that have tribal implications. 
 
3.3  MILITARY REQUIREMENTS 
 
In addition to federal legislation and regulations, the DoD, Air Force, Navy, and Marine Corps 
have developed formal guidance to aid land managers in implementing cultural resource 
regulations.  Relevant documents are summarized here. 
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3.3.1  DoD Directive 4710.1, Archaeological and Historic Resources Management, 21 June 
1984 
 
This directive provides policy, prescribes procedures, and assigns responsibilities for the 
management of archaeological and historic resources under DoD control.  It is the policy of DoD 
to integrate historic preservation requirements with the planning and management of activities 
under DoD control.  It also is DoD policy to minimize expenditures through judicious 
application of options available in complying with applicable laws, and to encourage practical 
and economical rehabilitation and adaptive use of significant historic buildings and structures. 
 
3.3.2  DoD Instruction 4710.02, DoD Interactions with Federally Recognized Tribes, 
14 September 2006 
 
This instruction implements DoD policy, assigns responsibilities, and provided procedures for 
DoD interactions with federally recognized tribes in accordance with DoD guidance, executive 
orders, and presidential memoranda.  It is the policy of DoD to: 1) meet its responsibilities to 
tribes and comply with applicable statutes, regulations, and guidance; 2) build stable and 
enduring relationships with tribal governments; 3) fully integrate the principles and practices of 
meaningful consultation and communication with tribes; and, 4) take into consideration the 
significance that tribes ascribe to protected tribal resources. 
 
3.3.3  DoD Instruction 4715.3, Environmental Conservation Program, 3 May 1996 
 
DoD Instruction (DoDI) 4715.3 covers a wide range of topics pertinent to the integrated 
management of natural and cultural resources on properties under DoD control and describes 
means and assigns responsibilities for implementing policies, and prescribes appropriate 
procedures.  It also directs DoD installations to take a proactive approach to consultation with 
Native American tribes, both in the Section 106 process and with respect to tribal cultural 
concerns in general.  Among other things, it also directs installations to select a staff member to 
serve as a liaison to tribes and to educate appropriate staff about tribes with cultural ties to lands 
managed by DoD.   
 
3.3.4  DoD Instruction 4715.16, Cultural Resources Management, 18 September 2008 
 
This instruction establishes DoD policy and assigns responsibilities in accordance with other 
DoD instructions and directives for compliance with applicable Federal statutory and regulatory 
requirements, executive orders and memoranda for the integrated management of cultural 
resources on DoD-managed lands.  It is DoD policy to: 
 Manage and maintain cultural resources under DoD control in a sustainable manner through 


a comprehensive program that considers the preservation of historic, archaeological, 
architectural, and cultural values; is mission supporting; and results in sound and responsible 
stewardship. 


 Be an international and national leader in the stewardship of cultural resources by promoting 
and interpreting the cultural resources it manages to inspire DoD personnel and to encourage 
and maintain U.S. public support for its military. 
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 Consult in good faith with internal and external stakeholders and promote partnerships to 
manage and maintain cultural resources by developing and fostering positive partnerships 
with Federal, tribal, State, and local government agencies; professional and advocacy 
organizations; and the general public. 


 
It provides guidance in several areas, including the processes of cultural resource management, 
programming funds for cultural resource programs, and the contents of ICRMPs, and establishes 
cultural resource metrics for DoD components. 
 
3.3.5  DoD American Indian and Alaska Native Policy, 20 October 1998 
 
The DoD American Indian and Alaska Native Policy addresses trust responsibilities to tribes.  
This policy enunciates principles based on federal statutes, treaties, and other policies for DoD to 
use in working with federally recognized American Indian and Alaska Native Governments.  The 
goal of the policy is to build stable and enduring relationships and to establish procedures for 
meaningful consultation and communication with tribes.  The policy recognizes that tribes 
ascribe significance to certain natural resources and properties of traditional or customary 
religious or cultural importance, and that DoD will manage its lands to conserve, protect, and 
provide access to those resources to the extent practicable and consistent with military training, 
security, and readiness requirements.   
 
The policy supports tribal self-governance and recognizes the obligations for establishing 
government-to-government relations between the federal government and tribes.  It recognizes 
the importance of increasing understanding and addressing tribal concerns of the past, present, 
and future.  The policy stipulates that tribal consultation needs to be conducted prior to reaching 
decisions on matters that have the potential to significantly affect protected tribal resources, 
tribal rights, or Indian lands.   
 
3.3.6  Air Force Instruction 32-7065, Cultural Resources Management, 1 June 2004 
 
AFI 32-7065 provides guidance for protecting and managing cultural resources and implements 
DoDI 4715.3.  This AFI is comprehensive and covers the full range of cultural resource 
management issues pertinent to Air Force operations.  It outlines the requirements for cultural 
resource management plans such as this document, and also addresses appropriate training of Air 
Force personnel with regard to cultural resource management, and describes the steps to follow 
in evaluating and nominating eligible properties to the National Register.  The AFI defines 
compliance requirements for protecting cultural resources. 
 
AFI 32-7065 also provides guidance for determining the eligibility of properties for National 
Register listing and for nominating those properties that qualify.  Guidance for consulting with 
experts and preparing MOAs is included, along with advice about preparing statements of work 
and when necessary, issuing ARPA permits.  The AFI includes general guidelines for data 
recovery, budgeting, database management, and cultural resource management training.   
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3.3.7  Interim Guidance: Treatment of Cold War Historic Properties for U.S.  Air Force 
Installations, June 1993 
 
The Cold War had a tremendous impact on cultural and political developments throughout the 
world.  Because of concern that highly significant properties may be destroyed prior to reaching 
the normal 50-year age for evaluation, the Air Force requires its installations in the United States 
to consider Cold War-era properties for National Register eligibility and offers “Interim 
Guidance.” Only a carefully selected, relatively small number of these resources are expected to 
meet eligibility requirements for National Register listing for properties less than 50 years of age.   
 
3.3.8  Secretary of the Navy (SECNAV) Instruction 4000.35A, Department of the Navy  
Cultural Resources Program, 9 April 2001 
 
SECNAV Instruction 4000.35A establishes policy and assigns responsibilities for a cultural 
resources program under the direction and oversight of the Secretary of the Navy (Installations 
and Environment).  This instruction assigns responsibilities to the Commandant of the Marine 
Corps, which are applicable to Marine Corps activities on the BMGR, and the Commandant will 
issue implementing instructions.  The Navy Historic and Archaeological Resources Protection 
Planning Guidelines also address preparation of Historic and Archaeological Resource 
Protection (HARP) plans, which are comparable to ICRMPs.   
 
3.3.9  Marine Corps Order P5090.2A, Environmental Compliance and Protection Manual 
 
Chapter 8 of Marine Corps Order P5090.2A, Environmental Compliance and Protection Manual, 
addresses historic and archaeological resources protection.  This manual defines regulatory 
requirements, states Marine Corps policy, and assigns responsibilities to staff of the 
Commandant of the Marine Corps and installation commanders. 
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Section 4 
 


THE NATURAL ENVIRONMENT 
 


 
The BMGR is located within the most arid portion of the Sonoran Desert.  Despite this harsh 
environment, humans have utilized the natural and biotic resources of the area for at least 12,000 
years.  Any study of human behavior must take into account the environmental setting for human 
survival and adaptation to changing environmental conditions.  Decisions regarding mobility and 
sedentism, settlement location, scheduling of subsistence activities, and travel were influenced 
by the distribution of various natural and biotic resources (Flannery 1968).  This section provides 
general information about the natural resources of the BMGR based on an assessment and 
summary of published data presented by Ahlstrom (2000) and concludes with a summary of 
environmental changes during the last 12,000 years.  Detailed studies of the various aspects of 
the natural and biotic environment can be found in Dean (1988), Sellers and Hill (1974), 
McGuire and Schiffer (1982), and McClellan and Vogler (1977). 
 
4.1  THE PAPAGUERÍA 


 
The Papaguería is a unique geographic area in southwestern Arizona and northwestern Sonora, 
Mexico, which extends from south of the Gila River on the north to the Gulf of California on the 
south, and from the Colorado River on the west to Three Points (west of Tucson) on the east 
(Figure I-4). This region is subdivided into the eastern and western Papaguería based on cultural 
and environmental factors:  the boundary between two Piman-speaking O’odham groups, and the 
juncture of two biotic communities coupled with a marked change in annual rainfall.  The 
boundary between these areas is located near and roughly parallels the eastern boundary of the 
BMGR East.  This term is used extensively in archaeological and other literature, including this 
report, to identify a geographic region, an environment, and a cultural area, and it features 
prominently in the discussions of historic themes and culture history in Sections 5 and 6. 
 
4.2  TOPOGRAPHY AND SURFICIAL GEOLOGY 
 
The Basin and Range physiographic province (Fenneman 1931; McClellan and Vogler 1977) is 
characterized by a series of long and narrow, parallel northwest trending mountain ranges that 
are separated by alluvium-filled basins or valleys.  Two subprovinces of the Basin and Range are 
present within the BMGR.  The Salton Trough subprovince includes the area west and south of 
the Gila and Tinajas Altas Mountains and the Yuma Desert and west of the Disierto de Altar. 
The Salton Trough is a down-warped or down-faulted area that was once part of the Gulf of 
California, but has been filled in by the accretion of the Colorado River delta.  This province is 
characterized by “desert alluvial slopes and delta plain” (Fenneman 1931: 377-379, Plate I).  The 
Sonoran Desert subprovince includes the area east of the Gila and Tinajas Altas Mountains and 
north of the United States—Mexico border.  This subprovince is characterized by widely 
separated short ranges in desert plains.  These ranges are linear, and most trend northwest-
southeast.  
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Three major landforms are identified in the Basin and Range province:  mountain ranges, 
piedmont slopes, and basins.  Mountain ranges represent the first component, and two types are 
found on the BMGR.  The sierra-type (sharp-crested) mountains were produced during the late 
Tertiary and early Quaternary Basin and Range disturbance.  A series of earthquakes during that 
event simultaneously caused the mountains to thrust upward and the valleys to drop downward 
along north- to northwest-trending faults, producing a geologic structure commonly referred to 
as horst and graben.  Bedded mesa-type mountains, composed of volcanic ash (NRPT 1986:  
4-5), were formed by volcanism that also occurred during the Tertiary and Quaternary periods. 
 
The piedmont slope, a large area of sloping land that is partly erosional, extends from the 
mountain fronts to the basins.  The piedmont consists of an upper surface of eroded bedrock—
the pediment—and a lower convex-shaped depositional surface—the alluvial fan.  Lateral  
coalescence of the alluvial fan has resulted in the formation of extensive bajadas that slope 
gently toward the centers of the basins or valleys. 
 
The basins were formed when sediments from the mountain and pediment slopes washed down 
and filled the troughs forming the valleys.  Basin filling halted when structural uplift, 
accompanied by tilting of basins and faulting of basin-fill beds occurred during the Tertiary.  The 
floors of the valleys slope gradually from 1,800 feet above sea level at the eastern end of the 
BMGR to just 200 feet at the western end.  A secondary elevational gradient crosscuts this slope, 
as elevations of the valley floors decrease to the north, toward the Gila River valley (McClellan 
and Vogler 1977).  Drainages, including Growler Wash and San Cristobal Wash, began to erode 
and cut the basin fill, forming watercourses through the central part of the basin and establishing 
a through-flowing drainage system.  
 
In addition to these basin fill sediments, sand dunes occur in several valleys in the central and 
western portions of the BMGR. Most of the dunes on the BMGR are semistabilized (McClellan 
and Vogler 1977: 12).  According to Bryan,  


 
The Yuma Desert is almost completely mantled with sand from 1 to 10 feet deep. 
Along the eastern margin of the Lechuguilla Desert, Tule Desert, and Mohawk Valley 
are belts of sand dunes. The belt of dunes is particularly conspicuous at the south end 
of the Pinta Mountains. In this locality the dunes are invading the mouths of the 
mountain canyons and impeding stream erosion. A belt of wind-blown sand from a 
quarter of a mile to a mile wide surrounds the Pinacate plain. Growler Valley and the 
valley of the Ajo are almost free of wind-blown sand, but patches of drifted sand occur 
on the Sentinel Plain and around its margin (Bryan 1925: 107).  
 


The rocks of the mountain ranges are much older than the late Tertiary to early Quaternary 
faulting that led to the formation of the basin-and-range topography.  Proterozoic granitoid and 
metamorphic rocks (1,450 to 1,800 million years ago [mya]) are distributed throughout the 
BMGR (Reynolds 1988).  Late Cretaceous to Early Tertiary granitic and granitoid rocks (45 to 
85 mya) are common in the western two-thirds of the range.  Tertiary volcanic rocks (middle 
Miocene to Oligocene, 15 to 38 mya) occur in the eastern two-thirds of the BMGR and are 
dominant in the eastern one-third.  Finally, Holocene to Tertiary (Pliocene to middle Miocene) 
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basaltic rocks (0 to 16 mya) are found as lava flows in the north central and south central 
portions of the BMGR.  
 
Specific rock types associated with human use include rhyolite and quartzite quarries in the Sand 
Tank Mountains and the Crater Range, and rhyolite quarries in the Sauceda Mountains (Bayman 
1992: 15; Blanchard 1992; Seymour and Doak 1993: 55, 59).  Chert quarries have been recorded 
in the Crater Range (Seymour and Doak 1993: 59, 72).  Quartz quarries, associated with volcanic 
rocks, have been recorded in the Crater Range and the Wellton Hills (Bayman 1992: 15; 
Blanchard 1992; Bowen 1982: 8).  A metasandstone quarry recorded in the Baker Peaks also 
includes crystalline and volcanic rocks (Altschul and Jones 1989: 27, 61).  Obsidian quarries are 
documented in and around the Sauceda Mountains and on the southwest side of the Sand Tank 
Mountains (Shackley 1995).  Cryptocrystaline cobbles in ancient flood deposits also were used. 
 
4.3  CLIMATE AND HYDROLOGY 
 
Climate, which is an expression of meteorological phenomena over a long period of time, can be 
described in terms of local weather conditions such as temperature and precipitation.  Climate 
influences the natural characteristics and processes on the BMGR.  Climate and hydrology are 
interrelated environmental parameters that play key roles in the prehistoric and historic human 
use of the BMGR. 
 
4.3.1  Temperature 
 
The large amount of solar radiation received by the BMGR accounts for its generally mild 
winters and hot summers.  Ahlstrom (2000: 24-27) summarizes temperature and precipitation 
data for three weather stations located around BMGR from 1941 through 1970: Wellton, at an 
elevation of 260 feet; Gila Bend, at 735 feet; and Ajo, at 1,763 feet.  These data show that mean 
daily maximum temperatures are highest at Gila Bend, intermediate at Wellton, and lowest at 
Ajo.  During the summer months, mean daily maximum temperatures at Gila Bend range from 
104.8 to 109.1 degrees Fahrenheit (F).  Mean daily minimum temperatures in most months are 
highest at Ajo, intermediate at Gila Bend, and lowest at Wellton.  During the winter months, 
mean daily minimum temperatures at Wellton range from 34.5 to 38.2 degrees F. The mean 
freeze-free period at the three stations ranges from around 260 days at Gila Bend and Wellton to 
314 days at Ajo (Ahlstrom 2000: 27).  The growing season is longer at Ajo, an upland location, 
than at the other two stations, which are located in the Gila River Valley.  
 
4.3.3  Precipitation 
  
The BMGR climatic regime is characterized by a bimodal precipitation pattern that is unique to 
western North America (Dean 1988; Sellers and Hill 1974).  Data from the Ajo, Gila Bend, and 
Wellton stations indicate two precipitation maxima (July-September and December-March) 
separated by intervals of reduced rainfall (October-November and April-June). The summer 
precipitation pattern reflects thunderstorms during July, August and September, which are 
associated with warm, moist air moving northwestward over the state from the Gulf of Mexico.   
Winter precipitation results from storms that enter the state from the Pacific Ocean and is more 
variable from year to year. 
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Annual precipitation during the period from 1941 to 1970 ranged from 0.62 to 8.81 inches at 
Wellton, 2.02 to 13.58 inches at Gila Bend, and 3.46 to 15.27 inches at Ajo (Ahlstrom 2000).  
Mean summer precipitation around the BMGR ranges from 0.5 to 4 inches, and mean winter 
precipitation from 1 to 2 inches. Almost no rain falls during the spring drought months of May 
and June. 
 
4.3.3  Hydrology 
 
The location of reliable water sources is vital to human settlement.  Six types of natural water 
sources are found on the BMGR: washes, tinajas, charcos, playas, springs, and pozos (Ahlstrom 
2000: 30).  The BMGR contains through-flowing drainage systems with major drainages running 
along the axes of the intermountain basins.  Several washes, including San Cristobal Wash and 
its tributary Growler Wash, Quilotosa Wash, Bender Wash, Sand Tank Wash, and Sauceda Wash, 
flow northward to the Gila River.  Washes on the west side of the Gila and Tinajas Altas 
Mountains flow toward the Colorado River.  Washes on the BMGR are ephemeral; that is, they 
“flow only during or after rains and as an immediate result of the rain” (Bryan 1925: 120).  Both 
the Gila River, located north of the range, and the Rio Sonoyta, located to the south, are 
intermittent, which means they “have a permanent flow over short stretches of their courses 
throughout the year” (Bryan 1925: 119). 
 
Tinajas, also known as rock tanks or plunge pools, are the most reliable source of water on the 
BMGR.  They are basins or depressions that are worn into bedrock that capture rainfall and 
runoff; some tinajas may hold water throughout the year.  Tinajas are found primarily in the 
bottoms of drainages and typically form as plunge pools below falls (Bryan 1925: 129-130): the 
Tinajas Altas, a series of nine plunge pools, and Baker Tanks are examples.  According to Bryan 
(1925:127), “Streams of the size common in southwestern Arizona are competent to erode pools 
10 to 20 feet in diameter and 3 to 10 feet deep.”  Some tanks are filled with sand, but contain 
water that can be obtained by digging.  These sand tanks “are less likely to be foul than rock 
tanks, and as the sand slows evaporation, the water commonly lasts longer” (Bryan 1925: 257). 
 
Broyles (1996: Table 1) defines perennial water holes as lasting “through drought to the next 
rainfall cycle, which ... should be within six months,” and intermittent water holes as lasting 
from one to six months.  Perennial water holes are found in the Aguila Mountains, Baker Peaks, 
Gila Mountains, and Tinajas Altas Mountains. 


 
Charcos are formed by the ponding of water in channels underlain by fine-grained alluvium and  
vary from shallow pans 18 inches wide by 6 feet long to depressions 5 to 6 feet deep, 15 to 30 
feet wide, and more than 1,000 feet long (Bryan 1925: 121).  The larger charcos are of great 
importance to travelers through the desert, because only these hold sufficient water to last for 
more than a few days after a rain and are found in the same location from year to year” (Bryan 
1925: 123).    
 
Playas, which are located in the basins or valley bottoms, are flat areas where water occasionally 
stands and evaporates.  Many playas contain evaporate salt deposits referred to as salinas.  
Playas, or dry lakebeds, are similar to charcos in that they are underlain by alluvium and at times 
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hold surface water.  Playas occur primarily in the central portion of the range north of the Crater 
Range, the San Cristobal Valley, west of the Mohawk Mountains on the east side of the Mohawk 
Dunes, east of the Aguila Mountains, and east of the Sierra Pinta Mountains (Huckell 1979: 
Figures 1 and 6; McClellan and Vogler 1977: Map 1).  Laguna Prieta, a salt water lake, is located 
farther west, between the Tinajas Altas Mountains and the Colorado River (Davis and others 
1990; Ezell 1955: Figure 106; Lumholtz 1912: 254; Minckley and Brown 1982: Figure 151). 
 
Springs and seeps (the latter having flows of less than 5 gallons per minute) are not common in 
mountain ranges on BMGR.  Bryan identified two kinds of springs in his study area: “ (1) 
fracture springs, which depend on water derived from rainfall, and stored in the fractures 
characteristic of certain types of rocks; and (2) fissure springs, which depend on fissures that 
penetrate the deeper parts of the earth’s crust and allow deep-seated waters to rise to the surface” 
(1925: 161).  Springs are found only in the far eastern portion of the BMGR; none has been 
located west of the Sand Tank Mountains.  Two springs have been identified in Organ Pipe 
Cactus National Monument south of BMGR: Dripping Spring located in the Puerto Blanco 
Mountains (a fracture spring) and Quitobaquito Springs (a fissure spring). 
 
Pozos are fresh- or brackish-water springs that are fed by precipitation that has percolated into 
the sand; they “are frequently associated with faults along the margin of the Gulf” (Davis and 
others 1990: 136; also Hayden 1976: 285).  None has been identified on the BMGR; however, 
there has been no systematic survey of surface water sources to date.  
 
4.4  PLANT AND WILDLIFE COMMUNITIES: THE BIOTIC ENVIRONMENT 
 
The BMGR is located within the central portion of the Sonoran Desert, which is further divided 
into seven subdivisions (Shreve and Wiggins 1964: Map 1).  Two of the latter, the Lower 
Colorado Valley and Arizona Upland subdivisions, occur within the BMGR.  Shreve and 
Wiggins defined the boundary between these two subdivisions as extending north-south through 
the eastern end of the BMGR.  
 
A second system of vegetation classification was developed by Brown and Lowe (1980) and 
applied to the Southwest (also see Brown 1982).  The hierarchical structure of Brown and 
Lowe’s classification system “provides for sensitivity to scale,” and can be used to describe the 
environment at scales ranging from the regional to the local.  Thus, the Sonoran Desertscrub 
biotic community, or biome, is divided into subdivisions, the subdivisions into series or plant 
communities, and the series into associations.  Ahlstrom (2000: 42-43) grouped the 34 
associations to create a finer scale mapping of the Lower Colorado River Valley and Arizona 
Upland subdivisions within the BMGR (Figure I-5). 
 
The Lower Colorado River Valley subdivision is the driest of the Sonoran desert subdivisions, 
and plant growth is typically both open and simple, reflecting the intense competition existing 
between plants for the scarce water resource (Turner and Brown 1982: 190).  This subdivision 
accounts for valley settings throughout the BMGR, as well as for portions of a number of 
mountain ranges.  The Lower Colorado River Valley subdivision can be described with reference 
to a single plant series or community, Creosotebush-White Bursage.  Alternatively, it can be 
divided into two dominant series, Creosotebush-White Bursage and Saltbush, and two lesser 
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series, Creosotebush-Big Galleta and Mixed Scrub.  Dominant plant species include white 
bursage (Ambrosia dumosa) and creosotebush (Larrea tridentata); others include mesquite 
(Prosopis sp.), big galleta grass (Hilaria rigida), triangle-leaf bursage (A. deltoides), ocotillo 
(Fouquieria splendens), blue paloverde (Cerdicium floridum), foothill paloverde (C. 
microphyllum), and ironwood (Olneya tesota). 
 
Fauna include coyote (Canis latrans), desert bighorn sheep (Ovis canadensis nelsoni), which 
occupies the region’s mountain ranges, the endangered Sonoran pronghorn (Antilocapra 
americana sonoriensis), which lives in the basins, and mule deer (Odocoileus hemionus).  Small 
mammals include the desert cottontail, black-tailed jackrabbit (Lepus californicus), and 
numerous species of rodents (Hoffmeister 1986; Turner and Brown 1982: 200).  
 
Most mammals of the Lower Colorado subdivision have adapted to high daytime temperatures 
by spending much of the day underground or aestivating [passing the summer in a dormant or 
torpid state].  Consequently, the sandy plains of this subdivision may host large populations of 
burrowing rodents, at least one of which, the Round-tailed Ground Squirrel (Spermophilus 
tereticaudus), is characteristic of the subdivision (Turner and Brown 1982: 200).  Because of the 
sparseness and openness of its vegetation, the Lower Colorado River Valley subdivision supports 
a less diverse avifauna than the Arizona Upland subdivision.  “Its avian inhabitants are largely 
lesser numbers of arid-adapted desert species” (Turner and Brown 1982: 200).  There are, on the 
other hand, a variety of snakes and lizards, some adapted to sandy habitats. 
 
Most of the region containing the Arizona Upland subdivision of Sonoran Desertscrub “is on 
slopes, broken ground, and multi-dissected sloping plains (Turner and Brown 1982).  The 
Arizona Upland subdivision is found at the extreme eastern portion of the BMGR, as well as on 
mountain ranges throughout the range.  The Paloverde-Cacti-Mixed Scrub series is the primary 
Arizona Upland series.  Foothill paloverde and saguaro (Carnegia gigantea) dominate the series, 
with ironwood playing a secondary role (NRPT 1986: 7-9).  Additional species listed as 
dominants in one or another of the plant associations making up this community include 
creosotebush, brittlebush (Encilia farinosa), limberbush (Jatropha sp.), white bursage, and 
ocotillo. 
 
Plants of this subdivision important to Native Americans include the saguaro, organ pipe cactus 
(C. thurberi), mesquite and other leguminous trees, cholla and prickly pear cacti (Opuntia sp.), 
and desert agave (Agave deserti).  Saguaro can be expected in many of the Arizona Upland 
communities in bajada and mountain settings within BMGR (Turner and others 1995: 146).  
Desert agave occurs in scattered locations and has been observed generally in mountain settings 
at elevations above 200 m on the BMGR (Turner and others 1995: 50-54).  Tables I-3 and I-4 list 
plant species used by the region’s Native American inhabitants. 
 
Like the Lower Colorado River Valley subdivision, large mammals of the Arizona Upland 
subdivision include the coyote, mule deer, white-tailed deer (O. virginianus), desert bighorn 
sheep, and collared peccary or javelina (Dicotyles tajacu); small mammals include desert 
cottontail (Sylvilagus audubonii), black-tailed jackrabbit, and numerous species of rodents 
(Ahlstrom 2000: 50).  The subdivision supports numerous and varied birds, lizards, and snakes 
(Turner and Brown 1982: 203).  Animal species of economic importance are listed in Table I-5.  
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Table I-3 
 


Plant Species of Economic Importance in the Western Papaguería 
 
 


Scientific Name Common Name Location Edible Parts Availability 
Acacia greggii  cat-claw bajada seeds July-September 


Agave deserti agave mountain 
slopes 


basal rosette, stem, 
leaves, flowers  


November-May 


Allium wild onion mountain 
slopes leaves winter 


Amaranthus pig-weed valley floor leaves, seeds July-November 
Atriplex saltbush bajada seeds spring, fall 
Boerhaavia spiderling bajada seeds, leaves July-September 


Capsicum chillipiquin mountain 
slopes fruit summer 


Carnegiea gigantea saguaro bajada fruits July-November 
Celtis hackberry valley floor berries July-November 
Cercidium paloverde bajada seeds July-November 
Datil yucca bajada leaves, root July-November 


Dichelostemma Papago blue-bells mountain 
slopes leaves winter 


Eriogonum wild buckwheat bajada seeds fall 
Ferocactus 
wislizenii 


fishhook barrel 
cactus bajada seeds October-


November 
Fouqieria  ocotillo bajada flowers, seeds April-June 
Franseria bursage valley floor leaves July-November 
Larrea tridentata creosotebush   bajada leaves July-November 
Lycium  wolfberry bajada berries July-August 
Olneya tesota ironwood bajada seeds July-August 


Opuntia cholla, prickly 
pear bajada buds July-November 


Prosopis juliflora mesquite valley floor pods, seeds July-November 


Quercus oak mountain 
slopes seeds summer 


Rumex wild sorrel, dock valley floor leaves March-April 


Solanum wild potato mountain 
slopes root summer 


Suaeda  seepweed bajada seeds, leaves fall 
 
*Compiled from Brown and Lowe (1980: Appendix II), Coe (1979: 13-14), and Doelle (1980b: 84) 
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Table I-4 
 


Plants Mentioned in Oral Histories as Food and Beverage Sources  
Used by Hia C-Ed O’odham in the Twentieth Century* 


 
Scientific Name Common Name Edible Parts 
Acacia greggii  cat-claw pods 
Agave deserti agave, mescal hearts 
Agave murpheyi agave, mescal hearts 
Amaranthus fimbriatus desert spinach leaves 
Amaranthus palmeri desert spinach leaves 
Atriplex elegans wheelscale greens 
Atriplex wrightii saltbush greens 
Capsicum annuum chiltepine fruits 
Carnegiea gigantea saguaro fruits 
Cercidium floridum paloverde fruits 
Cercidium microphyllum paloverde seeds 
Chenopodium murale goose-foot greens 
Cirsium neomexicanum thistle stems (chewed) 
Citrullus lanatus watermelon fruits 
Condalia globosa condalia fruits 
Cucumis melo cantaloupe melons 
Cucurbita argyrosperma squash fruits 
Descurainia pinnata tansy mustard seeds 
Dichelostemma pulchellum covenas   
Echinocereus engelmannii hedgehog cactus fruits 
Echinocereus fasciculatus hedgehog cactus fruits 
Echinomastus erectrocentrus acuna cactus stems 
Ephedra aspera Mormon tea stems 
Ephedra trifurca Mormon tea stems 
Ferocactus cylindraceus barrel cactus fruits 
Ferocactus emoryi barrel cactus fruits 
Ferocactus wislizenii barrel cactus fruits 
Ficus carica fig fruits 
Hoffmanseggia glauca hog potatoes   
Lophocereus schottii senita fruits 
Lycium andersonii  wolfberry berries 
Lycium berlandieri wolfberry berries 
Lycium exsertum wolfberry berries 
Lycium fremontii wolfberry berries 
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Table I-4, continued 
 


Plants Mentioned in Oral Histories as Food and Beverage Sources  
Used by Hia C-Ed O’odham in the Twentieth Century* 


 
Scientific Name Common Name Edible Parts 
Lycium parishii  wolfberry berries 
Mammillaria thornberi fishhook cactus fruits 
Monolepis nuttalliana patota greens   
Olneya tesota ironwood seeds 
Opuntia acanthocarpa buckhorn cholla buds 
Opuntia arbuscula pencil cholla fruits 
Opuntia engelmannii prickly pear fruits 
Opuntia fulgida jumping cholla buds 
Opuntia leptocaulis cholla fruits 
Opuntia violacea prickly pear buds 
Orobranche cooperi broomrape stalks 
Peniocereus greggii cereus roots 
Phoenix dactlyifera data palm fruits 
Pholisma sonorae sandfood   
Plantago insularis psyllium seeds 
Portulaca oleracea purslane greens   
Prosopis pubescens screwbean pods 
Prosopis glandulosa mesquite pods 
Prosopis velutina velvet mesquite   
Punica granatum pomegranite seeds 
Salvia columbariae chia seeds 
Sambucus mexicana elderberry fruits 
Sarcostemma cynanchoides milkweed sap 
Solanum eleagnifolium nightshade fruits 
Stenocereus thurberi organ pipe fruits 
Trianthema portulacastrum horse purslane leaves 
Triticum aestivum wheat seeds 
Vitis vinifera grapes   
Zea mays corn seed 
Zizyphus obtusifolia abrojo fruits 


 
*This list is based on Nabhan and others (1989: Table 3) and includes both introduced and domesticated 
plants. 
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Table I-5 
 


Economically Important Animals of the Western Papaguería* 


 
 


Species Common Name 
Antilocapra americana sonorensis sonoran pronghorn 
Bassariscus astutus ring-tailed cat 
Canis latrans coyote 
Citellus harrisii saxicola Harris’ antelope squirrel 
Citellus tereticaudus round-tailed ground squirrel 
Dicotyles tajacu javelina 
Dipodomys deserti deserti desert kangaroo rat 
Lepus californicus deserticola black-tailed jack rabbit 
Lophortix quail 
Neotoma albigula white-throated wood rat 
Neotoma lepida desert wood rat 
Odocoileus hemionus crooki desert mule deer 
Ovis canadensis desert bighorn sheep 
Perognathus amplus rotundus Arizona pocket mouse 
Perognathus baileyi domensis Bailey’s pocket mouse 
Peromyscus eremicus cactus mouse 
Sylvilagus auduboni desert cottontail 
Urocyon cinereoargenteus gray fox 
Vulpes macrotus kit fox 


 
*Compiled from Brown and Lowe (1982: Appendix II), Coe (1979: 14-15), and Doelle (1980b: 103) 
 
 
4.5  PALEOCLIMATE 


 
Human occupation in the Papaguería began in the Late Wisconsin era, at the end of the 
Pleistocene epoch, and the changes in regional environmental conditions since then must be a 
part of any attempt to reconstruct the history of human occupation.   Paleoenvironmental 
scientists have used evidence derived from alluvial stratigraphy, pollen trapped in sediments, and 
plant materials incorporated in packrat middens to reconstruct that environment and describe its 
changes.  See McGuire (1982b), Moratto (1984), Stone (1987), Weide (1982), and Ahlstrom 
(2000) for summaries of that research.  Van Devender and others (1987), Van Devender (1990), 
and Betancourt and others (1990) have produced syntheses of vegetation history in the arid 
interior of western North America based on data from packrat middens.   
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There is considerable evidence that conditions in the Late Pleistocene were cooler and wetter 
than in the Holocene (Weide 1982: 8).  As a result, lakes formed in many desert basins, and 
some plant species occurred at lower elevations than they do today.   
 
Antevs (1948, 1955) identified the Provo Pluvial at the end of the Pleistocene and divided the 
Holocene into the Anathermal, Altithermal, and Medithermal ages.  As summarized by 
Ahlstrom, the Provo Pluvial (to ca. 7000 B.C.), corresponding to the last advance of the 
Wisconsin continental ice sheet, was a time when the playas of the Great Basin were filled with  
water; the Anathermal (7000-5000 B.C.) was a warm, moist interval, becoming warmer and drier 
through time.  The Altithermal (5000-2400 B.C.) was a warm and dry period, drier than today; 
the Medithermal (since 2000 B.C.) has been a cool and moist interval (Ahlstrom 2000: 56).  
 
The shift from Late Pleistocene to Holocene conditions began within 1,000 years before or after 
9000 B.C. according to Weide (1982:10).  Vegetation during the late Pleistocene-Holocene 
transition (12,000-6000 B.C.) consisted of a widespread piñon-juniper woodland (Pinus 
monophyla, Juniperus osteosperma).  The pinyon-juniper woodland was replaced by subtropical 
desert species during the period of 10,000-6000 BC.  The woodland retreated to higher 
elevations and the desert expanded.  Relict populations of juniper are found in the Sand Tank 
Mountains.  Many species of animals (mammoth, giant ground sloth, camel, and horse) became  
extinct, particularly between 11,000 B.C. and 6000 B.C. (Moratto 1984: 88).  The shift to 
relatively modern vegetation occurred in the Mohave Desert by about 6000 B.C. (Van Devender 
and others 1987:34).   
 
 Only one approach—the study of plant macrofossils from packrat middens—has been applied 
successfully to the Western Papaguería.  Using packrat-midden data, Van Devender (1990) 
documented changes in the vegetation of rocky habitats within the Sonoran desert from the late 
Wisconsin through the Holocene.  In the Late Wisconsin (14,000-9000 B.C.), desertscrub 
covered most of the region, including the Colorado River Valley; pygmy conifer woodland 
would have occurred along the region’s eastern edge, as well as in the BMGR East (Betancourt 
and others 1990).  Although the majority of the BMGR was primarily desertscrub at this time, 
mountain ranges like the Tinajas Altas Mountains supported the pygmy conifer woodland 
species of single-leaf piñon and California juniper.  Single-leaf piñon disappeared from the 
Tinajas Altas samples at the late Wisconsin-early Holocene boundary, whereas California juniper 
persisted through the early Holocene (9000-7000 B.C.).  
 
Desertscrub species present in samples dating from the late Wisconsin or early Holocene, 
through the middle Holocene (7000-2000 B.C.) and into the late Holocene (2000 B.C.-present), 
include white bursage, creosotebush, desert agave, brittlebush, mormon tea, and catclaw acacia 
(Van Devender 1990).  In the middle Holocene, catclaw and blue paloverde were growing on 
slopes; today they are restricted to washes.  Foothill paloverde does not appear in the 
assemblages until the late Holocene.  Van Devender noted that “in the middle Holocene nearly 
twice as many species were growing near the rock shelters [where the Tinajas Altas samples 
were collected] as occur there today” (1990: 148).  Also according to Van Devender:  
“Desertscrub communities in the harshest environments may have changed minimally.  Potential 
examples include the creosote bush-white bursage communities of the Gran Desierto and the 
halophyte communities surrounding the head of the Gulf of California” (1990: 153). 
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Based on packrat-midden analysis, the climate of the Late Wisconsin was cooler and wetter than 
that of today.  “The middle and late Wisconsin records of single-leaf piñon associated with 
Joshua tree from 460-550 m elevation in the Tinajas Altas Mountains reflect 40 to 60 percent 
increases in annual precipitation, with over 100 percent increase for the cool season” (Van 
Devender 1990: 155).   
 
The modern climatic regime was established by the beginning of the late Holocene.  Data from 
middens in the Puerto Blanco Mountains, located in Organ Pipe Cactus Monument, suggest that 
a brief climatic fluctuation, with greater summer and winter rainfall than the Late Holocene 
norm, occurred around A.D. 1000.  In the Tinajas Altas Mountains and elsewhere, 
“impoverished modern floras at the midden sites suggest that the present climate is as hot and 
dry today as at any time in the Holocene” (Van Devender 1990: 159). 
 
Many researchers believe that environmental change has been an important causal factor in 
human occupation of the Southwestern U.S.  Thus paleoenvironmental reconstruction should 
play an important role in interpreting the archaeological evidence of that occupation.  On the 
BMGR, climate change may help explain the variation in subsistence practices, as observed in 
the archaeological record, across time and space.  For example, evidence indicating a wetter 
climate around A.D. 1000 would help explain the inferred presence of Hohokam agriculturalists 
in what is considered an inhospitable environment today.  Only through multiple lines of 
evidence can the record of past human occupation be understood. 
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Section 5 
 


CULTURE HISTORICAL OVERVIEW 
 
 
In this chapter, a culture historical overview of the region is presented; it includes a summary of 
each time period defined and identifies some current research issues.  Additional detail will be 
developed in Parts II and III regarding specific resource inventories and their results.  
 
Since the first Spanish explorers wrote about the area, southwestern Arizona and northern 
Sonora, Mexico have been known as the Papaguería (Haury 1975: 3).  The term is 
derived from the O’odham word, Papavi Kuadam or ―Tepary [Bean] Eaters,‖ which the 
Spanish condensed to Papago (Nabhan 1985: 113).   As described in Section 4, the term 
has been used to describe a region, and environment, and a culture area (see Figure I-4).   
The BMGR lies within the Western Papaguería.  
 
Culture histories of the Western Papaguería tend to emphasize history at the expense of culture. 
Most of these have simply reiterated longstanding assumptions about human habitation in and 
use of the region, which are largely based on a sequence of narrowly defined innovations in 
material culture—projectile point styles, the appearance and type of pottery.  There are several 
explanations for this pattern.  First, to a greater degree than in most other regions of the world, 
there is an apparent uniformity to the archaeology—mainly rock piles and artifact scatters—that 
is difficult to interpret in a broadly conceived diachronic framework.  Like the better known 
Formative cultures to the east and west, the people of the Western Papaguería had a diverse and 
changing material culture, but that diversity and its accompanying shifts in ceramic, 
architectural, and burial style are difficult to study when prehistoric populations typically had 
few possessions, and for the most part did not live in permanent settlements. 
 
Three related patterns have characterized the archaeology of the Western Papaguería.  First, there 
is the laserlike focus on diagnostic artifacts, particularly ceramics.  In all regions, archaeologists 
use temporally sensitive artifacts to help date sites, but in the Western Papaguería this orientation 
dominates all other research avenues.  A single sherd becomes the object of intense scrutiny, and 
the absence of such artifacts renders entire collections uninterpretable.  A strong ―pots equal 
people‖ mentality is reflected in studies of the Western Papaguería, although most archaeologists 
decry this equation (see Ahlstrom and Chenault 2000: 248).  Second, although archaeologists 
recognize that stone tools dominate collections from the Western Papaguería, lithic analysis has 
not featured prominently in posing or addressing research questions.  This is in marked contrast 
to the archaeology of the adjoining Mojave and Colorado Deserts, as well as the Great Basin and 
other arid regions of the world.  Third, attention has been placed on Formative cultures rather 
than on hunters and gatherers.  This emphasis seems misplaced.  Evidence for village life and 
agriculture—the hallmarks of the Formative way of life (Willey and Phillips 1958)—in the 
Western Papaguería is very limited, although these attributes were certainly well established in 
the Eastern Papaguería and in the Gila Bend area along the Gila River.  Even during the fluo-
rescence of the Hohokam and Patayan cultures, much of the population of the Western 
Papaguería remained organized in small, mobile groups that depended primarily on wild plants 
and animals for their sustenance (Altschul and others 2002). 
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The following overview is designed to provide the reader with an understanding of current 
research topics.  Readers wanting more general background information on the prehistory, 
ethnography, and history of the Western Papaguería are referred to the more comprehensive 
regional overviews (Ahlstrom, editor 2000; McGuire and Schiffer 1982; Whittlesey and others 
1994). 
 
Current issues in American archaeology today include ―who were the first Americans?‖ and 
―when did they arrive?‖  Archaeologists have long argued that the first Americans were hunters 
in pursuit of large game animals who crossed the Bering land bridge, thereby leaving their Asian 
homeland for the New World about 12,000 years ago.  Recent finds have complicated this 
picture. The site of Monte Verde in Chile, for example, contains evidence of human occupation 
coeval with (if not earlier than) the earliest sites in northern North America (Dillehay 1997). 
Sites on the Pacific coast in British Columbia and off the shore of California have yielded 
similarly early dates, but show a fully maritime culture.  Instead of the monolithic land-bridge 
hypothesis, most archaeologists today consider that multiple migrations into the New World 
(Anderson and Gillam 2000) of different populations and by different routes are likely to have 
occurred.   
 
Julian Hayden (1976) developed a culture-history framework for southwestern Arizona and 
northwestern Mexico based in part on the work of Malcolm Rogers (1939, 1945, 1958, 1966).  
Hayden added an archaeological culture, the Malpais, to the beginning of Roger’s sequence and 
suggested that it predated 12,000 BP and could be as old as 35,000 BP.  The Malpais artifact 
assemblage, identified primarily from the Sierra Pinacate region of northwest Mexico, contains 
choppers, scrapers, and worked shell.  The flaked stone typically exhibits heavy patination called 
desert varnish. These tool assemblages also are found in association with ―sleeping circles‖, 
trails, rock shrines, and intaglios (Hayden 1982).  Dating of the Malpais complex based on desert 
varnish present on the tools remains controversial.   
 
5.1  PALEOINDIAN PERIOD 
 
The term Paleoindian has been used traditionally to refer to the earliest evidence of human 
occupation of North America dating from about 10,000 B.C. to 7500 B.C.  Climate in the 
western portion of the Papaguería during the Paleoindian period was much colder and wetter 
than today.  Analyses of packrat middens indicate that the vegetation consisted of piñon, juniper, 
yucca, and grasses.  
 
Traditionally, archaeologists have argued that the original inhabitants of the continent were 
accidental visitors.  Hunters in pursuit of herds of large game crossed the Bering land bridge, 
thereby leaving their Asian homeland for the New World about 12,000 years ago.  These hunters 
were immensely successful, following Pleistocene megafauna, including mammoths, bison, and 
horses, from Alaska to the tip of South America in only a few thousand years, and lending an 
unintended hand in the extinction of these animals.  The spread of the early big-game hunters, 
termed Paleoindians, is relatively easy to follow, marked by a particular style of fluted projectile 
point, referred to as Clovis. 
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The few Paleoindian sites in the Papaguería have not entered into the debate surrounding the first 
Americans.  Only a single site containing deposits of Paleoindian age—Ventana Cave, roughly 
48 miles west of Ajo, Arizona, on the Tohono O’odham Nation—has been systematically 
excavated (Haury 1950).  Sites in the Western Papaguería that have been attributed to this period 
consist entirely of surface artifacts. 
 
Ezell (1954) reported a fluted Clovis-style projectile point from near the northwest boundary of 
Organ Pipe Cactus NM in the Cabeza Prieta NWR, and another fluted point was found along the 
Gila River near Painted Rocks (Whittlesey et al. 1994).  A Clovis-style point was identified in 
the Fortuna Mine area on the BMGR West by BLM archaeologist Cheryl Blanchard, BLM.  In 
1998, AZ Y:8:100 (ASM) was recorded in the East Pass on the North Tactical Range of the 
BMGR East;  evidence of multiple temporal components including the Clovis period, the early 
Archaic period, the middle Archaic period, and the Ceramic period was noted (Tucker, ed. 
2000).  The site consists of 12 features including rock clusters, rock rings and roasting features, 
and four Clovis-style fluted projectile points and point fragments, as well as artifacts dating to 
later periods (Tucker, ed. 2000: 405–424).    
 
The surficial nature of early sites has led to research into the areas of chronometrics and 
classification.  Surficial sites are notoriously difficult to date, and since most Paleoindian sites in 
the Western Papaguería are surface scatters of artifacts, archaeologists have long been intrigued 
by methods for dating desert pavement.  Rogers used the association of cultural materials with 
―extinct‖ or Pleistocene landforms as a relative measure of time, whereas Hayden argued that the 
degree of varnish on the surface of lithic artifacts was an indicator of age.  The thicker the 
varnish, the older the artifact—and some artifacts are so well varnished that they must be 
Paleoindian or older (dating to a period referred to as Malpais) in age.  Recently, Schneider and 
Zreda (2000) have presented evidence that calls into question this time-honored method of 
dating.  Other methods of dating desert varnish, including cation-ratio dating and radiocarbon 
dating of organic material trapped in the varnish, also have been investigated (for example, Dorn 
1983).  As yet, none of these methods has been successful (for example, Harry 1992, 1995).   
 
Archaeologists have used more than one classification scheme to refer to Paleoindian sites.  
Archaeologists trained in Arizona generally refer to Paleoindian sites as Clovis, whereas those 
from California use the term San Dieguito or Lake Mohave.  The Clovis complex is 
characterized by distinctive, large lanceolate points with a channel flake removed from the center 
to produce a flute.  Dates for Clovis sites cluster between 9500 B.C. and 9000 B.C.  San Dieguito 
is divided into three phases, based on the presence or absence of various lithic tool types.  San 
Dieguito I is the only phase that has been identified in the southwestern desert of Arizona.  San 
Dieguito II and III are confined to the area along the Colorado River and the deserts of 
southeastern California.  San Dieguito I is characterized by large flakes and cobbles, cores, 
hammer stones, cleavers, cobble choppers, beveled flakes, and other specialized flakes (Bauer et 
al. 1996).  
 
Theoretically, Clovis sites are the remains of big-game hunters; the San Dieguito/Lake Mohave 
adaptation, in contrast, centered on resources available at pluvial desert lakes and coastal 
marshes of the late Pleistocene and early Holocene.  Neither concept is necessarily appropriate 
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for the Western Papaguería; most of the region did not support either herds of megafauna or 
pluvial lakes. 
 
The adaptations represented by the two types are often construed as mutually exclusive 
subsistence strategies (see McGuire 1982a); an alternative view is that Paleoindian culture was 
composed of highly opportunistic societies.  Essentially, they were hunters when there was 
something to hunt (rarely), and gatherers of whatever plants were available (more frequently).  
Their success in settling an entire hemisphere in less than two millennia suggests that they were 
constantly moving into new territories with new resources.  Flexibility had to be at the center of 
this mobile culture’s tool kit.  Questions about whether we should call them Clovis or San 
Dieguito (for example, Henshaw and others 2000: 209) fade in importance to more central 
questions of how the people who first entered the Western Papaguería conceptualized the land 
and its resources, and adapted correspondingly. 
 
5.2  ARCHAIC PERIOD 


 
The term Archaic refers to a period of time from approximately 8500 B.C. to A.D. 1, as well as 
an economy of hunting and gathering that gradually adapted to local environments and resources. 
Analysis of pollen and macrofossils from packrat middens in the Papaguería (Van Devender 
1977, 1987; Van Devender and Spaulding 1979) indicates that Sonoran desert vegetation was 
established by 8000 B.C. and that Archaic paleoenvironments were similar to the modern 
Sonoran desert.  By this time, the large Pleistocene fauna that helped to fuel the Paleoindian 
hunting economy were extinct.  The Archaic lifeway was characterized by hunting small game 
animals and gathering wild plants.  Tools used by these hunters and gatherers reflect this 
economic base and the change in vegetation.  Grinding tools such as manos and metates were 
used in plant processing. Less specialized projectile points probably were used as dart points and 
knives.  
 
Artifact assemblages recorded in different regions have been identified as distinct complexes 
based on the presence of specific projectile point styles.  These cultural traditions are clearly 
defined in the regions where they were first defined but are difficult to identify elsewhere.  This 
situation is exemplified by the diverse Archaic remains from Ventana Cave, which could not be 
identified with a single Archaic tradition. Haury (1950) suggested that the area was a meeting 
ground or an area of cultural overlap.  The Papaguería is located in an area considered 
transitional between two major Archaic traditions, the Amargosa and the Cochise culture. Recent 
work has yielded data that challenge this framework.  The identification of a Southwestern 
Archaic tradition that incorporates the older Archaic traditions into a systematic framework is 
presented below.  
 
Archaic period cultures of the Southwest only rarely have been the focus of intense study.  Some 
archaeologists have spent their careers on the Clovis sites of Arizona and New Mexico, and 
many more have focused their attention on the pueblos and pit house villages of the Hohokam, 
Mogollon, and Anasazi, but relatively few have paid attention to the period in between.  The lack 
of interest is probably related to a belief that little happened.  Projectile point styles change, but 
not much else.  Archaeologists have conceived of an 8,000-year (or longer) Archaic period 
during which cultures settled in and gradually adapted to local environments and resources. 
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Malcolm Rogers was the first to identify the Archaic period in the Western Papaguería.  In 1939, 
he defined the Amargosa tradition to include the Archaic cultures of southern California and the 
lower Colorado River region (Rogers 1939).  Two years later, Sayles and Antevs independently 
defined the Cochise culture to describe the Archaic period cultures of southeastern Arizona 
(Antevs 1941; Sayles 1941; see also Eddy and Cooley 1983).  Much like the Clovis–San Die-
guito debate discussed above, Papaguerían archaeologists have argued about whether the 
Amargosa or Cochise traditions should be applied to Archaic sites in the region.  McGuire 
(1982a:  178) suggests that the differences between the Amargosa and Cochise cultures reflect 
the east-west environmental gradient in southern Arizona.  In the east, where the Cochise culture 
was established, the environment was wetter, and people had greater access to grasses and large 
game animals.  This is reflected in the material culture by the presence of metates and projectile 
points. By contrast, groups in the more arid western desert had to rely more on desert-adapted 
species such as mesquite.  The Amargosa grinding technology, as illustrated in the gyratory 
crusher, reflects this latter adaptation (Hayden 1969). 
 
Our understanding of the Archaic cultures of the Western Papaguería has been hampered at least 
as much by archaeological concepts as by the nature of the data.  Archaeologists have tended to 
paint Archaic culture with a broad brush, using many of the same concepts across the arid 
western United States; yet, if there is any consensus within the archaeological community about 
the period, it is that groups became better adapted to their individual immediate environments.  
The evidence suggests that instead of being culturally homogeneous, the Southwest supported a 
greater variety of cultural adaptations than ever before.  Thus, to understand the Archaic period 
in the Western Papaguería, and on BMGR, we should concentrate on evaluating local 
adaptations rather than developing global explanations. 
 
To explain Archaic cultural development in the Western Papaguería, we need to understand how 
hunters and gatherers perceived their environment—what resources were targeted and how the 
resource mix changed over time.  Next, we need hypotheses that tie economic decisions to 
organizational and logistical choices.  Finally, we need to link these hypotheses to the 
archaeological record. 
 
Vanderpot and Altschul (2004) contend that the hard seeds of wild grasses in the Childs Valley 
were an important Archaic period resource, and that reliance on wild-grass seeds fluctuated with 
climatic conditions and technological innovation.   


Grasses would have been more available during moister regimes, and grass seeds would 
have been more useful in the diet after the introduction of slab or flat-surface grinding 
implements.  During drier periods, people would have placed greater reliance on desert 
succulents, legumes, and riverine resources.  We predict, therefore, that intense use of 
desert grasses coincided with moister regimes after the introduction of grinding 
implements (ca. 3000 B.C.).  The size and range of the social unit exploiting these grasses 
depended on the amount and reliability of the resource.  Small, mobile groups are 
expected if the grasslands were restricted in size, available for short periods, or 
unpredictable from season to season; larger groups, in contrast, probably coalesced in 
these grasslands during generation-long periods of abundant resources (Vanderpot and 
Altschul (2004: 12).   
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Once identified, patterns identified in the availability and exploitation of resources in localized 
environments may be combined with patterns in other resource areas to create a cohesive model 
of resource exploitation, population movement, and culture in the Western Papaguería during the 
Archaic period.     
 
5.3  FORMATIVE PERIOD 
 
The terms Formative and Ceramic have been used to describe the period from the beginning of 
the Common Era (A.D. 1) to A.D. 1450.  The events and processes that transpired on the BMGR 
and in the western portion of the Papaguería in this time period are often interpreted relative to 
cultural sequences identified in areas to the north and east (Hohokam), west (Patayan), and to a 
lesser degree, the south (Trincheras). The Areneños, another culture located to the southwest in 
the Sierra Pinacate (Hayden 1967), has not figured as prominently in interpretations of regional 
prehistory.   
 
The occupation of the Papaguería during this period has been the focus of archaeological study, 
and as with earlier periods, cultural sequences developed for the Formative period in regions to 
the east and west have been used to describe events and processes in the Papaguería.  Because 
our knowledge of Hohokam culture is so much better than that of Patayan culture, most culture 
histories of the Papaguería look eastward (for example, Ahlstrom and others 2000). 
 
An argument can be made, however, that Hohokam culture was largely irrelevant, or at most 
tangential, to cultural processes in the Western Papaguería over the last 1,000 years of 
prehistory.  Haury (1950, 1976) recognized that Hohokam culture was largely riverine in focus.  
To account for nonriverine sites with Hohokam traits, Haury created two branches of Hohokam 
culture—riverine and desert.  Masse (1980) attacked this distinction using data from Gu Achi 
and other pre-Classic sites in the Papaguería.  Recognizing a general consistency in pre–
A.D. 1000 material culture, Masse (1980) applied the Hohokam label to Formative culture of the 
pre-Classic period in the Papaguería, but argued that such an affiliation ended around A.D. 1000.  
Between A.D. 1000 and 1100, Masse contended that much of the Papaguería was abandoned, and 
subsequently resettled by a non-Hohokam culture. 
 
There is no denying that Hohokam pottery and other items are found in the Western Papaguería; 
Hohokam pottery types are represented by large numbers of sherds at sites in the northern half of 
the region, and even at a few sites in the southern half.  The question is what these sherds and 
other Hohokam material culture items signify.  Do these remains mean that Hohokam people 
lived in or traveled through the Western Papaguería?  Did a culture indigenous to the Western 
Papaguería obtain these items through trade and exchange?  These same questions apply equally 
to the Patayan sherds and artifacts that are found in greater frequency to the west. 
 
At stake in this argument is whether we view the Western Papaguería as a hinterland for Hoho-
kam and Patayan cultures or the heartland of a group with an essentially Archaic period lifeway 
that interacted with, but was not dominated by, its Formative period neighbors to the east and 
west.  Most archaeologists have taken the first view, in which inhabitants of permanent settle-
ments along the Gila and Colorado Rivers of central and western Arizona made forays into the 
desert to obtain specific resources (for example, Ahlstrom and others 2000: 126–127; Altschul 
and Jones 1989; Bayman 1988; Doelle 1980).  This construct reflects the idea that the Western 
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Papaguería was an inhospitable place to live.  The problem with this notion, is that it is at odds 
with the archaeological data.  In the 75 years since Malcolm Rogers began surveying the 
Western Papaguería, hundreds of archaeological sites have been recorded in the interior.  Some 
of these are large sites reflecting intensive occupations, such as Verbena Village, Lago Seco, 
Kuakatch Village, and Lost City (see Ahlstrom 2000). 
 
The ethnography of the Western Papaguería is instructive on this point.  The Yumans were a 
semisedentary, riverine culture, inhabiting the banks of the Colorado and Gila Rivers and 
dependent for at least 50 percent of their diet on agricultural produce (Castetter and Bell 1951; 
Kelly 1977; Spier 1978).  The Tohono O’odham to the east practiced a mixed agriculture-
hunting-foraging economy with a two-settlement system, occupying a well village in winter and 
moving in summer to locations near their fields (Fontana 1983a; see also Castetter and Bell 
1942; Jones 1969).  In contrast, the Hia C-ed O’odham were a mobile people who formed few 
villages, depended heavily on hunting and gathering, and only occasionally practiced agriculture 
(Crosswhite 1981; Ezell l955; Nabhan and others 1989). 
 
One might assume that the Hia C-ed O’odham had the most precarious of these adaptations.  It is 
instructive, however, to note that groups similar to the Hia C-ed O’odham occupied most of the 
Sonoran, Colorado, and Mojave Deserts.  The Pai groups to the north, for example, practiced a 
seasonal round that focused on the plants and animals of the canyons and mesas, and only rarely 
visited the permanent waters of the Colorado River (Dobyns and Euler 1970; Euler 1958). 
 
During the Archaic period, hunter-gatherers successfully adapted to the Western Papaguería.  
The advent of agriculturally based societies along the major rivers might have complicated the 
social landscape, but it is hard to understand how or why their presence would have vitiated a 
previously successful lifeway.  Ahlstrom and his colleagues argue that the riverine Formative 
cultures would have made forays into the desert to obtain specific goods and their presence and 
activities would have ―changed the dynamic of interaction for groups of hunter-gatherers (and 
part-time farmers) who inhabited the Western Papaguería‖ (Ahlstrom and others 2000: 126).  In 
particular, Hohokam people were major consumers of marine shell, mostly from the Gulf of 
California, as well as obsidian from the Sauceda and Sand Tank Mountains.  The implication is 
that these Formative groups would have out-competed or at least pushed back the indigenous 
Western Papaguerían groups. 
 
Certainly the emergence of Formative cultures along the Gila and Colorado Rivers, as well as 
those along the Ríos de la Concepción and Sonoyta, would have altered the social equation for 
hunters and gatherers of the Western Papaguería.  This situation, of course, has been repeated 
throughout the world for millennia, as Neolithic farming communities developed and interacted 
with neighboring pastoral and hunter-gatherer societies.  Ahlstrom and others (2000: 125) note 
two types of interaction that have dominated the anthropological literature.  The first involves 
some form of social umbrella that allows individuals to change from farmers to foragers and 
back again as conditions allow.  The second is a more mechanical form of exchange of goods 
and services.  Such exchanges are generally one-sided, with the foraging population being 
economically and politically dependent on the farmers. 
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Complicating the relationship between desert and river groups is the issue of language.  All 
Piman groups speak languages of the Uto-Aztecan linguistic family.  Traditionally, it was 
assumed that the Proto-Uto-Aztecan (PUA) speech community originated in the Great Basin and 
spread south to Mexico and Latin America (Fowler 1983; Lamb 1958).  Fowler argues that PUA 
might have been associated with the Oshara phase of the Archaic period, and thus, dates the 
origin of the PUA language groups to around 5000 B.P.  Fowler states that a breakup of the 
Northern PUA community around 3000 B.P. could be consistent with her thesis.  According to 
this viewpoint, agriculture was introduced from the south by Mixe-Zoquean speakers.  Some 
indigenous foraging-based PUA speech communities as well as other language communities, 
such as Yuman, Tanoan, Keresan, and Zuni, gradually adopted agriculture techniques, whereas 
others continued their hunter-gatherer lifeways.  In this view, Upper Piman–speaking groups 
were all originally hunter-gatherers, with some such as the Tohono O’odham incorporating 
agriculture into their subsistence strategy, and others like the Hia-Ced O’odham retaining their 
foraging lifeway. 
 
Bellwood (1997) and Hill (2001) have recently turned this argument on its head, suggesting 
instead that PUA originated in the south and moved north.  Combining linguistic with 
archaeological evidence, Hill (2001: 929) concludes:  ―Under this model, the Uto-Aztecan 
presence in California, the Great Basin, and the Southwest is the result of a migration northward, 
driven by the demographic consequences of an early commitment to cultivation.‖  Citing 
evidence from the Santa Cruz Valley, Hill argues that agriculture was introduced into the 
southern Southwest by around 3700 B.P. and that the breakup of PUA did not occur until as late 
as 2900 B.P.   Hill views PUA hunter-gatherer groups, such as the Hia-Ced O’odham and Takic 
speakers in the deserts of eastern California, as ―devolving‖ from cultivators to foragers. 
 
Although much of Hill’s argument is compelling, we find the conclusion that PUA speaking 
hunter-gatherers of the Papaguería originated as Mexican cultivators is at odds with the 
archaeological record (see also Carpenter and others 2002).  There is no evidence that Hohokam 
or Patayan communities established along the Gila and Colorado Rivers ever pushed out the 
indigenous groups of the Papaguería.  Instead the groups adapted to each other.  A much more 
parsimonious explanation for the language distribution is one of symbiotic adaptations in which 
farmers and foragers developed social networks to gain access to resources of economic and 
ideological value. 
 
As with many dichotomies in anthropology, the extremes represent the ends of a continuum, the 
specifics of which depend on local conditions and history.  In the Western Papaguería, for 
example, there is substantial ethnographic evidence of Hia C’ed and Tohono O’odham 
individuals working as seasonal laborers on farms along the Gila River, first on Akimel 
O’odham (Pima) farms and later on Anglo-American farms (Fontana 1983a, 1983b; Jones 1969).  
The relationships between the laborers and the two groups of farmers were, of course, radically 
different.  The Hia C’ed and Tohono O’odham workers had social and cultural ties to the Akimel 
O’odham, allowing a relationship of relative equality to emerge, in which Hia C’ed and Tohono 
O’odham workers shared in the crop.  In contrast, the relationship with Anglo-American farmers 
was one of employee to employer in a cash market. 
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To better understand the late prehistoric and protohistoric periods in the Western Papaguería, 
archaeologists must stop thinking of the indigenous population as necessarily either Hohokam or 
Patayan and should carefully examine evidence of the relationship between desert and riverine 
cultures.  Instead of viewing prehistory solely with reference to the desires and objectives of the 
riverine farmers, we should also examine the benefits of this interaction for both the riverine 
farmers and the hunter-gatherers of the Western Papaguería.  This analysis also should examine 
changes in the different components of that interaction over time.  Were the relationships among 
Hohokam, Patayan, and indigenous Western Papaguerían peoples similar to those documented 
ethnographically among the Akimel O’odham, Hia C-ed O’odham, Tohono O’odham, and 
riverine Yuma?  This question goes to the heart of continuity and change before and after 
European contact, which has dominated Southwest archaeology for more than a century. 
 
5.4  SPANISH PERIOD 
 
The rugged, arid, and isolated nature of the Western Papaguería acted as a constraint on 
historical-period European activities in the region.  The Spanish presence in the Southwest began 
with the expedition of Francisco Vásquez de Coronado in the 1540s, but this entrada passed far 
to the east of the Papaguería.  Coronado did send one of his lieutenants, Melchor Díaz, across the 
Western Papaguería to Yuma, where he forded the Colorado River into California (Sheridan 
1995: 26), but the expedition did little more than provide limited information on the region, 
which was largely forgotten by the Spanish for the next 150 years.  Later sixteenth- and early-
seventeenth-century Spanish exploration remained well to the north, following more reliable 
water sources. 
 
In the late seventeenth century, the Spanish missionary effort, already well established farther 
south, brought the Jesuit Francisco Eusebio Kino to the Papaguería.  During the period 1693–
1707, Kino made numerous trips across the region, both as an exploring cartographer and in 
search of suitable locations for permanent missions.  Although he passed through the Papaguería 
many times en route to the Gila River, he spent little time in the region and made no attempt to 
establish settlements there.  His efforts along the Santa Cruz River, on the eastern edge of the 
Papaguería, led to the establishment of Jesuit missions at Guevavi and Bac in 1730, and 
eventually to the establishment of a presidio at Tubac in 1753, but even the Santa Cruz Valley 
remained sparsely settled for the remainder of the Spanish colonial era, primarily because of 
persistent Apache raiding.  In 1775, Juan Bautista de Anza, commander of the presidio at Tubac, 
led a group of Spanish settlers down the Gila River and across the California desert, thus opening 
an overland route to the Franciscan missions being established along the coast.  But the road to 
California was soon closed because of the hostility of the Yumans living on the lower Colorado 
River, and after a few years the limited Spanish presence in the Papaguería implied by this route 
ended (Bischoff 2000; Hartmann 1989; Majewski and Ayres 1997; Weber 1992: 248–258). 
 
In their discussion of the early historical period, Tucker and others (2000) focus largely on 
documented events relating to Native American interactions in the area.  We also believe this 
theme is important, but we would stress that during the historical period the study of Native 
Americans cannot be undertaken without a consideration of the effects of European contact in 
the area.  Much remains to be done in terms of historical-period Native American material 
culture, particularly during the transition from protohistory to history, but it is clear that Spanish 
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introductions, including cultivars, livestock, and technology, had a significant impact on 
indigenous lifeways in the Papaguería, despite the lack of Spanish settlements (Sheridan 1988). 
 
5.5  MEXICAN PERIOD 
 
With continued Apache raids on the thinly populated frontier, settlement was hampered. By 
1821, Spain lost its grip on the region, and Mexico gained its independence.  The current project 
area, because of its isolation, witnessed little change during this period.   Mexican authority over 
the area did little to curb the Apache threat, and settlements declined in many places.  Much of 
present-day Arizona passed into American hands in 1848.  Following subsequent border 
disputes, the southwestern portion of Arizona was acquired by the United States under the 
Gadsden Purchase of 1854 (Homburg and others 1994: 38).  Little is known regarding settlement 
of the Western Papaguería during this period. 
 
5.6  EARLY AMERICAN PERIOD 
 
American interest in the project area began with attempts to link California with other states to 
the east. With the discovery of gold in California in 1848, this became critical.  The Camino del 
Diablo first used by Europeans in Kino’s day and crossing the formidable southern portion of the 
Papaguería, became a common—and often lethal—route for the rush of forty-niners headed to 
California.  Another, less hazardous east-west route followed the Gila River to its confluence 
with the Colorado (Hartmann 1989; Sheridan 1995).  An important north-south route across the 
Papaguería passed through the Quijotoa Valley, to the east of the project area, connecting what is 
now Gila Bend with Pozo Blanco and points south.  This route was also first used by Kino and 
other Spanish explorers and was later followed by miners and others in the nineteenth century 
(Homburg and others 1994). 
 
Survey parties crossed the Gadsden Purchase during the 1850s in search of routes for a transcon-
tinental railroad, although it would be decades before a railroad was constructed across the 
region. Surveys of the U.S.-Mexican border were also commissioned and constituted the first 
exploration of much of southwestern Arizona.  Such surveys brought the region to the attention 
of others, particularly those seeking precious minerals.  Stagecoach lines were established across 
the region, most notably the Butterfield Overland Stage in 1858.  The stage line allowed for more 
concerted exploration of southwestern Arizona, including the project area.  Mines were sought 
out in the area, and a few were opened during this frontier period.  The American military 
followed the settlers and miners in order to afford them protection.  Military presence in this 
portion of the west, however, remained slight.  With the outbreak of the Civil War, American 
military resources were sent east, and in other portions of the region (for example, south and 
southeast of the Papaguería), Apache raiding again took its toll.  Transportation corridors 
throughout the region slowly expanded during this period, and archaeological traces of the 
associated activities, including mining, can be expected throughout the BMGR. 
 
5.7  POST–CIVIL WAR PERIOD 
 
Following the end of the Civil War, ranching and mining activity increased in Arizona, and 
routes of travel improved across the region. In order to protect the new settlers, the military 
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began a concerted effort to subdue ―hostile‖ Native American groups throughout the territory.  
To supply the military posts and the new settlements, cattle ranches sprouted up across the state, 
even in such arid places as southwestern Arizona.  Mines also began to be exploited during this 
period.  As miners and ranchers moved across the state, communication and transportation links 
were improved.  Trails that had been used by Native Americans for centuries were expanded and 
improved to handle wagon transportation. Perhaps one of the most significant events for the 
project area during the historical period was the arrival of the railroad in the early 1880s.  The 
railroad connected the region to the rest of the nation, providing access to all sorts of markets and 
goods. Cattle, ore, and other natural resources could now be carried to markets with ease, making 
the pursuit of these enterprises far more profitable.  As a result, ranches expanded, and 
prospecting increased in the late nineteenth century.  A profitable avenue of study for this period 
is to consider the overall effects of the region’s involvement in the global economy. 
 
5.8  EARLY TWENTIETH CENTURY 
 
During the early twentieth century, the arrival of the automobile spurred further development of 
roads across the territory. Arizona was admitted to the union as a state in 1912.  With American 
involvement in World War I, demand for copper and agricultural products (including cattle) led 
to further economic development of the region.  Numerous mining claims were made in the 
project area during this period.  Company towns, such as Ajo, grew up near the mines (Sheridan 
1995: 253).  What is now State Route 85 was established as the main road between Ajo and Gila 
Bend.  Homesteads were filed across the region early in the century, but few were ever ―proved-
up‖ (Stein 1990).  We expect there to be a fair number of archaeological sites and isolates 
relating to this period on the BMGR. 
 
5.9  WORLD WAR II TO PRESENT 
 
The military potential of aircraft was realized during World War I, by which time American 
pilots were using airplanes for everything from reconnaissance to air-to-air combat.  The 
beginning of World War II marked the meteoric growth in American military aviation; between 
1940 and 1944, Congress had appropriated over $60 billion to the Army Air Forces.   
Establishing training areas for aircrews was a critical component of this buildup.   The isolated 
nature of southwestern Arizona, along with its nearly ideal flying climate led to federal acqui-
sition of the area in 1941.  Initially, 1.1 million acres were acquired in order to create a training 
range for air-to-air and air-to-ground combat.  The training was directed from Luke Field, which 
had been established in June 1941.  The acreage was soon thereafter expanded to 2.1 million 
acres.  Ranchers and other settlers in the area were told to vacate their property.  Many refused, 
however, claiming their rights to lease the land under the Taylor Grazing Act of 1934, and some 
remained in the area until the mid-1950s (Homburg and others 1994: 40). 
 
During World War II, the War Department divided the range into eastern and western 
components, designated the Gila Bend Gunnery Range and the Yuma Aerial Gunnery and 
Bombing Range.  Since then, the range has been renamed several times, and in 1986, it was 
redesignated the Barry M. Goldwater Range.  With the MLWA of 1999, Congress reauthorized 
the withdrawal of over 1,650,000 acres of public land for military use.  In addition to these 
withdrawn lands, inholdings of formerly private and State Trust Lands totaling almost 84,000 
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acres purchased between 1986 and 1998 are held in fee simple by the Department of Defense.  
MLWA assigned jurisdiction over the BMGR East and BMGR West to the Secretaries of the Air 
Force and Navy, respectively.    
 
The Barry M. Goldwater Range is the nation's second largest tactical aviation range and 
continues to be essential for developing and maintaining the combat readiness of the tactical air 
forces of the United States Air Force, Marine Corps, Navy, and Army for more than 50 years.   
Since the beginning of World War II, the Goldwater Range has contributed to the nation's 
defense by effectively accommodating the training requirements of changing air combat 
capabilities and missions.    
 
In addition to aircrew training, the BMGR has occasionally been the site of military testing 
projects.  The first large-scale, surfaced-based test project known to have occurred on the BMGR 
was initiated in April 1977 at a location about 12 miles south of Wellton, Arizona.  This project 
was the first of a series of tests that was part of the larger Air Force study program to develop 
workable basing modes for the MX Peacekeeper missile.  These projects evaluated two 
protective shelter designs, a hardened underground missile silo and a buried, hardened tunnel 
through which a missile would be shuttled and ultimately launched.  The intent of both projects 
was to protect a missile launching system so that it could survive the effects of a nuclear ―first 
strike.‖  Subscaled prototypes of the proposed shelters were tested using blast and shock 
pressures generated by conventional high explosives in an increasingly powerful series of 
separate detonation tests calculated to simulate the effects of a nuclear weapon detonation.  The 
validity of the tunnel-basing mode was further tested within the eastern range area beginning in 
1978.  All of the above-ground infrastructure and debris from these projects was later removed 
from the range, with the exception of two large bunkers, one which the Marine Corps now uses 
as a storage facility.   
 
Buildings and structures, targets arrays, and other facilities on BMGR are associated with 
historic events from the buildup of military aviation during World War II through the evolution 
of jet aircraft, missile defense systems, and other advances in military technology, weapons, and 
training.    
 
5.10  SUMMARY 
 
The BMGR region has hosted a long and complex history of human activity in a harsh and 
unforgiving environment.  Despite these harsh conditions, it is clear that people lived and thrived 
here for generations.  Reconstruction of these events is but one focus of cultural resource studies 
in the region.  
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Section 6 
 


EVALUATING HISTORIC SIGNIFICANCE: 
THE NATIONAL REGISTER OF HISTORIC PLACES  


 
 
When the first cultural resource overview of the BMGR was prepared in 1977, only 46 
archaeological and historical sites had been recorded.  Within a decade the number had almost 
doubled, and it had reached about 400 by 1995, when the most recent overview was initiated 
(Ahlstrom 2000).  The total number of sites recorded now exceeds 1500.  The vast majority of 
cultural resources found on the BMGR consists of archaeological sites, and a discussion of 
strategies for evaluating the historic significance of these sites is the focus of this chapter.  
 
6.1  THE NATIONAL REGISTER OF HISTORIC PLACES 
 
Since the passage of the NHPA in 1966, publicly funded surveys and excavations have 
constituted an increasingly important component of professional archaeological research each 
year.  Federal agencies spend millions of dollars annually to identify and evaluate historic 
properties, that is, places that are listed or eligible for listing on the National Register, and to 
avoid, minimize, or mitigate the impacts of their actions on those properties.  By law, federal 
agencies must consider impacts to historic properties in decision-making.  
 
Section 101 of the NHPA authorized the Secretary of the Interior to ―expand and maintain a 
National Register of Historic Places composed of districts, sites, building, structures, and objects 
significant in American history, architecture, archeology, engineering, and culture‖ (16 U.S.C. § 
470a(1)(A)).  The criteria for National Register eligibility require that a property be historically 
important (by meeting at least one of four defined categories of significance) and have sufficient 
historical integrity to convey that importance.  Properties of local and state significance also are 
eligible for inclusion on the National Register.   
 
The National Register does not include intangible resources, although intangible characters and 
associations often are what make a property significant.  The relationship between a property and 
its historical associations (whether that is a specific event, a cultural theme, or traditional beliefs 
and practices) must be documented.  Physical boundaries must be specified for all properties. 
 
Historic properties may include sites, buildings, structures, districts, or objects.  A site is the 
location of a significant activity or event, and often refers to archeological sites or traditional 
cultural places, although the term also may be used to describe military properties such as testing 
ranges, treaty signing locations, and aircraft wrecks.  Buildings include houses, barns, churches, 
and other buildings created to shelter any form of human activity, including administration 
buildings, dormitories, garages, and hangars.  Structures are built for purposes other than human 
shelter and include bridges, tunnels, dams, roadways, and military facilities such as missiles and 
their silos, launch pads and weaponry, runways, and water towers.  Objects typically are small in 
scale and often artistic in nature, and include sculpture, monuments, boundary markers, and 
fountains.  Districts are concentrations of significant sites, buildings, structures, or objects united 
historically or aesthetically by plan or physical development.  
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Evaluating the historic significance of the numerous archaeological sites, traditional cultural 
places, and facilities associated with World War II and the Cold War that are found on the 
BMGR is a daunting task.  This chapter provides some basic guidance in addressing those 
challenges by discussing data that must be collected to support an eligibility assessment.  Much 
of this section is taken verbatim from two National Register Bulletins: How to Apply the 
National Register Criteria for Evaluation and How to Complete the National Register 
Registration Form. 
 
6.1.2  Historic Significance 
 
Historic significance is the importance of a property to the history, architecture, archaeology, 
engineering, or culture of a community, a state, or the nation.  It is achieved by meeting one or 
more of the following criteria:  
 


 Association with events, activities, or patterns (Criterion A) 
 Association with important persons (Criterion B) 
 Distinctive physical characteristics of design, construction, or form (Criterion C) 
 Potential to yield important information (Criterion D) 


 
6.1.2  Historic Integrity 
 
Historic integrity is the ability of a property to convey its significance.  To be eligible for the 
National Register, a property must be historically significant.  It also must possess historical 
integrity, which is a measure of authenticity and not necessarily condition.  A building in a state 
of disrepair but with strong historical associations is likely to be eligible, in contrast to a property 
in good condition but highly modified since its period of significance.  Elements of integrity to 
be considered include location, design, setting, materials, workmanship, feeling, and association.  
Not all seven aspects of integrity need to be retained, but a property must have sufficient 
physical remnants from its period of historical importance to illustrate significant aspects of its 
past.  
 
The integrity of archaeological sites typically is evaluated by the degree to which they can 
provide important contextual information. The integrity of traditional cultural places is 
interpreted with reference to the views of closely affiliated traditional groups, if traditional 
people will write or talk about such places so information can be filed with a public agency.  If a 
place retains integrity in the perspective of affiliated traditional groups, it probably has sufficient 
integrity to justify further evaluation.  National Register Bulletin 38, Guidelines for Evaluating 
and Documenting Traditional Cultural Properties, provides guidance for identifying and 
assessing traditional cultural places.  
 
6.1.3  Historic Themes and Contexts 
 
The significance of a property must be evaluated within its historic context.  A historic context is 
an organizing structure for interpreting history that groups information about historic properties 
which share a common theme, common geographical location, and common time period.  The 
development of historic contexts is a foundation for decisions about the planning, identification, 
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evaluation, registration, and treatment of historic properties, based upon comparative 
significance.  A theme is a trend or pattern in history or prehistory relating to a particular aspect 
of cultural development.  
 
Historic contexts are patterns or trends in history that form the framework for understanding 
specific events, properties, or sites.  According to National Register guidance, to decide whether 
a property is significant within its historic context, determine the following:  
  


1. The facet or trend of significant local, state, or national prehistory or history associated 
with the property 


2. Whether the property has relevance to understanding and illustrating the historic context 
3. How the property specifically illustrates that history compared with other properties of 


the same or similar period, characteristics, or associations 
  
Examples of broad historic contexts include subsistence practices, settlement patterns, migration, 
exploration, colonization, trade, transportation, religion, industrialization, and responses to 
documented environmental changes.  More specific contexts relevant to southern Arizona might 
include Pleistocene subsistence and settlement; Archaic hunting and gathering adaptations; trade 
of obsidian, marine shell, ceramic, and turquoise objects; irrigation; migration; sedentism; 
political organization; and food production.  Some broad contexts appropriate to understanding 
cultural resources on BMGR are discussed below.   
 
6.2  HISTORIC THEMES AND CONTEXTS FOR BMGR 
 
This section explores themes or broad contexts relevant to interpreting and evaluating BMGR 
sites.  The vast majority of cultural resources recorded on the BMGR reflect the occupation of 
the region by indigenous cultures, and the first three themes focus on that adaptation.  These 
themes have been an important focus of research regarding the cultural history of the Western 
Papaguería (Ahlstrom 2000; see Figure 4.1). They are (1) culture history and cultural identity, 
(2) subsistence and settlement, and (3) trade and exchange.  Although recent research directions, 
as summarized in Section 5, have espoused a different perspective on these issues, they remain 
important concepts in the interpretation of the history of human occupation of the Western 
Papaguería. 
 
The themes developed for the period of Euro-American occupation are based on a combination 
of oral history and documentary research.  Oral history research completed to date includes 
interviews with long-time residents conducted in the 1980s by Bill Broyles as part of his 
independent effort to document the history of the western Papaguería. Other interviews have 
been conducted over the last three years as part of the BMGR oral history project carried out by 
Statistical Research, Inc. under contract to 56 RMO.  On the BMGR, as elsewhere, oral history 
can provide valuable information on historical-period activities, but human memories are 
fallible, and inherent biases must be weighed. Interviewees often skew their responses to fit their 
view of the world or the situation under discussion. Whenever possible, oral history data should 
be compared with documentary information and archaeological evidence. 
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Ranching was the dominant Euro-American activity during the historic era and is well 
represented in the archaeological record.  Mining was important in some areas.  Closely related 
to both ranching and mining is transportation, and many roads pass through or near the BMGR.  
These roads often began as trails used by Native Americans, were later adopted and sometimes 
improved by prospectors, further used by ranchers, and improved once again with the coming of 
automobiles.  Military activity also is well represented at archaeological sites throughout the 
region.  After acquisition of the area by the military in 1941, the ranchers were forced to leave. 
Most left by the early 1950s, but some held out until the mid-1960s.  The region’s isolation, lack 
of population, dry climate, and rugged topography provided the military with unprecedented 
training opportunities.  
 
The following discussion is not intended to present fully developed historic contexts, but to 
provide a foundation for context development. 
 
6.2.1  Culture History, Chronology, and Archaeological Cultural Affiliation 
 
Although much has been written about the cultural chronology of the Western Papaguería, many 
issues relating to that chronology have yet to be resolved.  Details of Preceramic adaptations, 
Patayan chronology, a Hohokam chronology for the Papaguería, and the meaning of the 
overlapping distributions of Patayan and Hohokam ceramics have yet to be thoroughly explored.  
Recently, researchers have suggested that although chronology building remains an important 
issue, its goal should not be modifying the Hohokam or Patayan chronology, but building 
chronology centered on the BMGR or Western Papaguería. 
 
In his discussion of the Preceramic period in southern Arizona, McGuire noted that most 
researchers have assigned Archaic period sites to either the Cochise culture and or the 
Malpais/San Dieguito/Amargosa cultural tradition, based largely on their experience and whether 
they brought a California or an eastern Arizona perspective to their work (McGuire 1982a: 177).  
Ahlstrom (2000:75) described three preceramic chronologies that have been applied to sites in 
the Papaguería: a western chronology analogous to McGuire’s California perspective, an eastern 
chronology analogous to McGuire’s eastern Arizona perspective, and a revised eastern 
chronology which divides the Archaic into Early, Middle, and Late complexes (Huckell 1984). 
 
As a foundation for future research, some basis questions should be answered:  (1) is enough 
information available about area archaeological sites to support applying either the Cochise or  
San Diegito/Amargosa chronologies to sites on the BMGR?  (2) are sites representing both 
traditions present, and if so, are they found in particular geographic areas? (3) is it productive to 
maintain a framework of possibly distinct traditions as a research focus, or is the panregional 
approach to the Archaic Period (Early, Middle, and Late) suggested by Huckell (1982) a more 
effective framework for evaluating the Archaic age resources on the BMGR?   
 
Two chronologies have been applied to Formative period sites on the Western Papaguería—
Hohokam and Patayan—and researchers have relied on the presence of distinctive pottery types 
to assign sites to one or the other of these traditions.  Regional variants of the Hohokam 
chronology developed for the Salt-Gila Basin, Tucson Basin, and Eastern Papaguería have been 
applied to the BMGR, and the recorded sites represent the entire Hohokam chronology from the 







  Section 6:  Significance and National Register 


______________________________________________________________________________ 
  Page I-77  


Pioneer through the Colonial, Sedentary, and Classic periods.  Ahlstrom (2000: 247-248) notes 
that Hohokam pottery diagnostic of the Pioneer and Colonial periods is found only on the eastern 
portions of the BMGR.  Pottery dating to the subsequent Sedentary and Classic periods is found 
on the eastern and central portions of the BMGR.  
 
Waters (1982) defined the most thorough typology and chronological sequence for the Lower 
Colorado Buff Ware ceramic tradition, basing his analysis on the work of Malcolm Rogers.  The 
Patayan chronology consists of three ceramic groups, labeled Patayan I, II, and III. Waters 
(1982: Figures 7.4-7.6) documented the occurrence of all three groups in the Gila Bend area.  
 
According to Waters (1982: 275), ―Lower Colorado Buffware was produced and used along the 
Colorado River from the southern tip of Nevada to the Gulf of California, along the drainage of 
the lower Gila River, and in the peripheral deserts of western Arizona and southern California.‖  
Whether this ware was in fact produced in the deserts of western Arizona—that is, in the 
Western Papaguería—has been an open question until very recently.  Hill and Bruder (2000) 
report the results of pilot petrographic analyses that indicate that at least some Lower Colorado 
buff wares were locally produced in the Western Papaguería.   
 
Some studies of ceramic data from the Western Papaguería have shown a separation between the 
distribution of Lower Colorado Buff Ware on the west and Hohokam wares (including Hohokam 
Buff Ware and Tucson Basin Brown Ware) on the east (for example, Huckell 1979), supporting 
a ceramic division first proposed by  Gifford (1946).  
 
Researchers such as Huckell (1979) and Schroeder (1967) have viewed the boundary between 
ceramic wares as an ethnic/linguistic boundary (McGuire 1982a: 214). They have interpreted the 
ceramic distribution as indicating that Patayan people (identifiable linguistically as Yumans in 
the historical period) inhabited the western area, and the Hohokam or people with a Hohokam-
like cultural pattern (in either case, generally identified as Piman speakers) inhabited the eastern 
area.    
 
Ezell (1955:372) addressed this issue, arguing that the boundary between the ceramic wares was 
a material-culture boundary and not a cultural or ethnic boundary.  He cited as evidence the case 
of the Hia C-ed O’odham (also called Sand Papago). Ezell (1955) thought that the material-
culture boundary for the Hia C-ed O’odham began on the coast of the Gulf of California in the 
area between Punta La Cholla and the mouth of the Río Sonoyta.  He extended the boundary up 
the Sonoyta to Quitobaquito, and northward through the OPCNM area to the Gila Bend area.  
Surveys conducted over the last decade suggest that the notion of a boundary between the 
Patayan and Hohokam ceramic traditions must accommodate a broad area of overlap in the 
northeastern BMGR. 
 
Some researchers have suggested that Patayan pottery was the dominant ware used, and perhaps 
made, by the non-Hohokam inhabitants of the Western Papaguería, who acquired limited 
amounts of Hohokam pottery through trade and/or during visits to Hohokam communities 
located to the northeast and east.  Many have favored the hypothesis that Hohokam groups living 
to the east brought their pottery with them during excursions into and across the BMGR.  Still 
others have suggested that at least some of the pottery identified as Hohokam was locally made.   
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The Trincheras culture or tradition has been identified in the area immediately southeast of the 
Western Papaguería.  The Trincheras culture is relevant to the prehistory of the Western 
Papaguería for two primary reasons.  First, it was the source of the Trincheras Purple-on-red 
ceramics that occur with low frequency on Papaguerían sites (Whittlesey and others 1994: 215).  
Second, Trincheras settlements and culture might have influenced the settlement history of the 
Western Papaguería.  For example, individuals or groups from the Trincheras settlements might 
have entered the region on hunting forays or trading expeditions.  The Trincheras settlements 
might have served as refuges for the residents of the Western Papaguería during times of 
drought.  Either of these relational models could account for the presence of Trincheras ceramics 
at Western Papaguerían sites. 
 
6.2.2  Subsistence and Settlement 
 
Information on the types and distributions of archaeological sites and features can help 
archaeologists understand how different cultural groups subsisted on and occupied a landscape.  
Although few archaeological sites have been excavated on the BMGR, surveys provide 
information about the variability of the archaeological record that can be used to infer aspects of 
the subsistence and settlement systems of the aboriginal occupants of the region.  
 
The types of features recorded at archaeological sites include artifact scatters (pottery sherds, 
flaked stone, ground stone, shell, and other items), artifact scatters with features, bedrock 
grinding features or ground stone tools, fire-affected rock, hearths and cooking pits, rock 
alignments, trails, clearings in desert pavement, and evidence of houses or temporary shelters.  
Limited evidence of agriculture has been identified at several sites on BMGR East.  Ahlstrom 
(2000: 253-257) recognized trends in the spatial distribution of such features on BMGR.  In 
general, the frequency of artifact assemblages comprising pottery sherds, grinding features and 
artifacts, and hearths and cooking pits, decreases from east to west.  This pattern suggests that 
activities associated with a relatively more sedentary lifeway—such as use of ceramic vessels, 
cooking, and grinding seeds—were more common in the less arid eastern areas.  Conversely, the 
pattern suggests that smaller and relatively more mobile groups, reflected in fewer artifact types, 
were more common in the drier western portions of the BMGR. 
 
The proportion of sites represented only by flaked stone increases to the west.  Potential 
explanations for this finding include: (1) a simpler range of activities conducted at those sites, (2) 
use of basketry instead of pottery by more mobile populations on the west side of BMGR, or (3) 
a higher proportion of sites associated with the Archaic rather than later periods in this area.  
 
The relationships among the mobile hunter-gatherers of the Western Papaguería and their 
riverine neighbors to the east and west should be a major focus of investigation under this theme.  
Likewise, substantial changes in lifeway were brought about by European contact and should be 
reflected in the distribution and nature of archaeological remains of the contact period. 
 
6.2.3  Trade and Exchange 
 
Marine shell and obsidian artifacts found on archaeological sites on the BMGR are indicators of 
prehistoric trade and exchange, as is the presence of artifacts made of obsidian from sources on 
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BMGR at sites elsewhere in the Southwest.  Analysis of the distribution of shell and obsidian 
artifacts provides evidence of aboriginal networks for trade and exchange. 
 
Marine shell artifacts are common at Hohokam sites in central Arizona.  McGuire and Howard 
(1987) and McGuire and Schiffer (1982) argue that the evidence of shell working in the Western 
Papaguería supports the hypothesis that the occupants of this region were shell traders who 
brought items of shell jewelry and unworked shell to the Hohokam.  According to Ahlstrom 
(2000:257-261) marine shell has been noted at archaeological sites across the entire BMGR, 
although sites with shell are most common in the central portion of the BMGR.  He suggests this 
represents a broad trading corridor along which shell was transported from the Gulf of California 
north to the Gila Bend area along trails identified by Hayden (1972).  
 
Four sources of obsidian have been recognized in the Western Papaguería, including the Sauceda 
Mountains, Sand Tank Mountains, Los Vidrios in northern Sonora, and an ―Unknown A‖ source.  
Shackley’s research has shown that ―Sauceda Mountain obsidian is the most common volcanic 
glass found in Classic Hohokam contexts in both the Phoenix Valley and Tucson Basin‖ 
(Shackley 1995:547).  Procurement of obsidian from sources within the Western Papaguería may 
have been linked to the transport of shell through the region (Doyel 1996; Mitchell and Shackley 
1995). 
 
Ahlstrom’s analysis of obsidian and marine shell distribution in the BMGR database shows that 
both obsidian and shell have come from site clusters in the eastern and central parts of the 
BMGR.  In the western areas of BMGR, shell artifacts are relatively common but obsidian 
artifacts are rare.  
 
Ahlstrom (2000:261) concludes that before the Classic period, people in the Papaguería 
participated in the procurement and production of shell artifacts along with limited amounts of 
obsidian for exchange to the Hohokam of the Salt-Gila Basin.  Doyel (1996) demonstrated that 
obsidian reached the Gatlin site in the Gila Bend area in raw form and was worked there, but 
apparently was not extensively used or worked throughout much of the BMGR.  Following the 
transition to the Classic period, the shell trade in the Western Papaguería evolved into an 
exchange of mostly unworked shell with an increased emphasis on obsidian trade. 
 
The distribution of marine shell and obsidian on sites within the BMGR provides insight into 
aboriginal systems of trade and exchange over substantial distances.  The sites on the BMGR 
provide opportunities to learn more about aboriginal spheres of regional interaction and 
influence.   The discussion offered by Ahlstrom and his colleagues focuses on the role of trade 
and exchange in Hohokam and Patayan cultures.  Current research suggests that approaching 
these issues from the perspective of the inhabitants of the Western Papaguería, rather than 
neighboring riverine areas, should be the primary focus of BMGR research. 


 
6.2.4  Ranching 
 
Many homesteads were filed in the late nineteenth and early twentieth centuries on what is now 
the BMGR, although very few were ever patented.  The extreme aridity of the land, difficult 
transportation routes, and rugged topography all contributed to a dearth of successful 
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homesteads.  Few homesteaders tried to ―prove up‖ their claims by planting or making 
improvements to the land (Ahlstrom and others 2000:1 34).  A significant exception is the 
homestead patent issued in 1929 to Thomas Childs, Jr., for a 320-acre parcel centered around 
Batamote Well, about 9 miles north of Ajo. This homestead, just east of the intersection of the 
road to Manned Range 1 and State Route 85, became the headquarters of the Childs Ranch, one 
of two large, family-owned ranching operations in the area.  The other important family-owned 
ranch in the region belonged to the Stout family whose land extended eastward from the Gila 
Bend area.  The history of the Childs and Stout homesteads typify the process through which 
many ranching operations in the Western Papaguería became established, and shows how at the 
base of the ranching theme lies a homesteading theme, albeit a largely unrealized one (Vanderpot 
and Altschul 2001).   
 
6.2.5  Mining 
 
The history of mining on BMGR East centers on the Ajo Hills, which were known as a source of 
copper as early as the eighteenth century.  The first efforts at mining made under U.S. 
jurisdiction came in 1854, immediately after the Gadsden Purchase (Wilson 1949:6).  These 
earliest efforts failed, and the first relatively successful operations occurred at the end of the 
nineteenth century.  In 1890, the Cornelia Copper Company purchased the mining claims of 
Thomas Childs, Sr., who had staked the claims in 1887.  These claims formed the center of the 
first large-scale mining operation in the Ajo Hills. 
 
The Cornelia Copper Company failed within a few years but was succeeded by a series of claim 
consolidations that became the New Cornelia Copper Company in 1909. The Tucson, Cornelia 
and Gila Bend Railroad, built by New Cornelia in 1915–1916, linked Ajo to the Southern Pacific 
Railroad at Gila Bend to make development of the Ajo mine and associated processing facilities 
feasible.  By 1916, the New Cornelia operation employed as many as 1,200 men, and a planned 
community was built to house company employees.  Under the direction of John C. Greenway, a 
mining engineer and general manager of the Calumet and Arizona Company’s operation at 
Bisbee, the New Cornelia acquired further claims in the Ajo area and developed an improved 
leaching process that allowed for large-scale processing of low-grade copper ores.  In 1917, the 
New Cornelia plant produced 10,000 tons of copper, the start of a boom that lasted until the 
collapse of the stock market in 1929.  The New Cornelia Mining Company merged with the 
Calumet and Arizona Company following the collapse, and in 1931 Phelps-Dodge Corporation, 
based in Bisbee, purchased the new company.  Phelps-Dodge operated the mine, through 
alternating periods of boom and bust, until 1984, when the mine was closed permanently (Hyde 
1998: 145–147; Rickard 1998, 1999). 
 
The Fortuna Mine, 30 miles east of Yuma on BMGR West, began with the 1895 discovery of a 
small but rich outcrop of gold.  A year later, Charles D. Lane bought the mine for $150,000 and 
organized the La Fortuna Gold Mining and Milling Company (Dunning 1959: 146).  A 20-stamp 
mill was operated at the mine until 1904.  At the peak of operations, the mine supported a 
community of 80 to 100 miners who lived in frame, adobe, and tent houses.  The Fortuna Mine 
produced 2.6 million dollars in gold during this period.  Efforts to reopen the mine in the 1930s 
were unsuccessful. 
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Prospectors combed the Wellton Hills and Copper Mountains in the late 1800s, and the La Posa 
Mining District was organized.  Some copper, gold, and silver was recovered from the district, 
but in general development was no more than prospects or shallow mines, and the production 
was limited and sporadic.  Named mines in the district include the Betty Lee and Last Chance 
Mines in the Copper Hills and the Double Eagle, Wellton Hill, and Poorman mines in the 
Wellton Hills (Bruder and others 1996: 86).  At the Betty Lee, extensive shafts and tunnels were 
excavated and a small mill was erected; up to 30 miners were employed, but the mine was never 
profitable (Broyles and Hartman 2000: 190).  Other claims clustered in the Sauceda and Sand 
Tank mountains but results did not warrant organization of a mining district (Ahlstrom 2000: 
133). 
 
6.2.6  Transportation 
 
Roads in isolated southwestern Arizona were critical to survival during the historical period.   
Trails used for millennia by Native Americans became the first roads of the historical period, but 
others were added as Spanish, Mexican, and Anglo-American travelers passed through and 
eventually settled the area.  At the start of the twentieth century, few roads passed through the 
Western Papaguería, and these were largely limited to the routes connecting the scattered 
dependable water sources in the region (Bryan 1922).  This situation changed with the 
appearance of automobiles and the development of state highways, and even more following 
acquisition of the area by the U.S. military.  
 
Along with automobiles and better roads, the twentieth century saw a great increase in 
smuggling from Mexico.  Because of their proximity to the international border and their isolated 
character, the roads of the western Papaguería have long been used by smugglers, the first major 
wave coming during Prohibition.  Bootleg liquor frequently would be brought from Sonoyta into 
Arizona on the Darby Well Road.  The smugglers followed regular routes, always maintaining 
vigilance against police, and delivering their goods at night.  Later, the smuggling of marijuana 
and other drugs and contraband followed many of the same routes (Rojo 1987). 
 
Early travel across the BMGR was extremely difficult because of the aridity of the region, its 
rugged nature, and the dearth of knowledge about the topography.  Those familiar with the 
region generally knew the location and reliability of water sources, but without this information, 
travel could be deadly (Bryan 1922, 1925).  It also served as an important link between northern 
Sonora and southern California, allowing travelers to avoid the area along the Gila River, which 
was subject to Apache raiding for extended periods of time, especially during the nineteenth 
century.   
 
One of the earliest routes across the region was the Camino del Diablo, which ran from the towns 
of Altar and Caborca in Sonora to Yuma.  The first European to use the route was Melchor Díaz, 
a member of the Coronado expedition, who in 1540 traveled from what is now Ures, Sonora, to 
the mouth of the Colorado River at what is now Yuma. In 1699, Father Kino followed portions 
of the Camino del Diablo from Sonoyta to the Gila River at what is now Wellton.  Kino located 
and named several rock tanks along this route, including Heart Tank and Cabeza Prieta Tank; 
however, Kino missed the important water source at Tinajas Altas (Thurtle and others 
2000:1.25).  In 1774, Juan Bautista de Anza sought a route to California from Sonora, and 
followed the Camino, possibly stopping at Tinajas Altas.  From there he went north through 
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Tinajas Altas Pass, and crossed the Yuma Desert; later, his route would be followed by 
numerous travelers. The Camino was used by many hopeful prospectors during the California 
gold rush, and it was during this period that the road received its name.  An estimated 400 
travelers died along the route during the 1840s (NRPT 1986:10–17). 
 
A route through the Quijotoa Valley was also used early in the historical period, by Father Kino 
and others traveling from missions in northern Mexico to Native American settlements along the 
Gila River.  This route passed between the Sauceda and Sand Tank Mountains, extending 
between settlements at what are now known as Pozo Blanco and Gila Bend.  Other Spanish 
explorers, soldiers, and missionaries followed the same route, as did prospectors and ranchers 
from the early nineteenth century on. 
 
A few trails or roads emerged following U.S. acquisition of the area in the 1850s.  The Arizona 
Mining and Trading Company created a road connecting Gila Bend with mines in Ajo in 1854, 
providing access from the mines to the Gila River.  From there, the ore was transported to the 
Colorado River along what is known as the Yager wagon road, developed by Louis J.F. Jaeger.  
Archaeologists surveying the area noted that USGS bench marks dated 1925 were placed along 
the road for an undetermined distance (Slaughter and others 2000: 206).   
 
The Yuma wagon road also developed as mines began to emerge in the Ajo area beginning in the 
middle of the nineteenth century.  The road followed the Camino del Diablo from Yuma, 
branching off in the region of Las Playas.  From there, the road headed due east through the 
Agua Dulce Mountains, then northeast to Ajo.  Many of the early miners in Ajo followed this 
route, including organizers of the Arizona Mining and Trading Company in 1854.   At that time, 
Papago Well and Bates Well were not yet established, making the journey perilous (NRPT 
1986:10–17).  Other routes of travel were developed to supply mines and ranches.  
 
For the most part, however, the focus of travel through the region remained to the north, along 
the Gila River.  It was along this route that the Butterfield Overland Stage Line connected San 
Antonio, Texas with San Diego, California.  With the start of the Civil War, however, the line 
was abandoned.  Other stage companies used the old route after the end of the war until the 
arrival of the railroad in 1880.  The railroad made the area accessible to more and more people, 
and more importantly, provided a link to outside markets.  Ore and cattle could be shipped with 
greater ease and less expense (Homburg and others 1994:337-338).   With the construction of the 
Southern Pacific Railroad across southern Arizona in the 1880s, additional feeder lines sprouted 
up almost immediately.  In 1915, construction began on the Tucson, Cornelia and Gila Bend 
Railroad from Gila Bend to Ajo. 
 
The arrival of the automobile also led to the creation of new roads, particularly after 1910, when 
mining and cattle ranching expanded and automobile ownership became more widespread.  The 
Automobile Club of Southern California placed signs on many of these roads during this period, 
although travel was hazardous at best. Water sources were few, far between, and unreliable.  The 
roads were generally little better than trails, and vehicles could easily become mired in sand. 
Mileages were often listed in half-miles on signs established by the Auto Club.  Many of the 
routes of travel through this inhospitable region were described in the early 1920s by USGS 
geologist Kirk Bryan (Bryan 1922).  The purpose of Bryan’s survey was to inform travelers of 
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water sources along these trails, and provide information on the condition of the trails, as well as 
the country in general. 
 
Sometime in the 1920s or early 1930s, a settler named Charlie Bell established a road from Ajo 
to his well in the Growler Mountains.  At one time there was a road from Ajo to Sentinel, 
passing through the Crater Range.  Several other roads were constructed or improved during this 
period, as automobiles became more common; many of these roads followed earlier foot or 
wagon trails (NRPT 1986:10-17). 
 
In 1934, Highway 84 was completed across western Arizona, providing an automobile route 
along the Gila River.  The arrival of the military in the 1940s changed much of the historical-
period travel patterns in the project area.  Travel routes sought to connect training sites, bases, 
airfields, and targets with outside travel routes (Highway 84) or larger bases (Luke AFB).  Old 
roads that had been used by settlers were less frequently used, and many fell into disuse.  
Hunters, sightseers, and to a lesser extent the military, continue to use many of these routes of 
travel. 
 
6.2.7  Military Use of the BMGR 
 
The military use of the BMGR can be divided into five periods: (1) World War II era, 1941 to 
1949, (2) Korean War and early Cold War era, 1950 to 1959, (3) middle Cold War and Vietnam 
War era, 1960 to 1974, (4) late Cold War and Persian Gulf War era, 1975 to 1991, and (5) post 
Cold War era, 1992 to present.  The BMGR was used for a variety of military purposes during 
those six decades but training of aircrews was and remains paramount. 
  
Air Force use of the BMGR East and Marine Corps use of BMGR West reflect the evolution of 
weapons systems and training programs through time; however, the footprint of military 
operations has remained essentially unchanged throughout most of its history. The most 
substantial changes on BMGR East related to an expanded program of annual and 5-year EOD 
clearance operations within the manned and tactical target areas.  On BMGR West, two targets—
Rakish Litter and Panel Stager—were developed, upgraded, and then replaced with the new 
Moving Sands and Cactus West target complexes.  Also, Marine Corps ground troops were 
integrated into aircrew training operations such as the biannual Weapons Tactics Instructor 
course.  
 
Because many of the same areas have been used for successive generations of targets and ranges, 
features associated with the early periods are rare and most are in poor condition.  Remnants of 
earlier episodes of military training do survive, and some have been evaluated for possible 
inclusion on the National Register as cultural resources associated with the history of military 
aviation tactical training during the World War II era and throughout the Cold War (Rogge and 
others 1995; Thompson 2004).  
 
6.3  ARCHAEOLOGY AND THE NATIONAL REGISTER 
  
According to National Register guidance, archaeological sites are associated with human 
activity, through events, processes, settlement, migration, beliefs, lifeways, and other facets of 
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the development or maintenance of cultural systems.  The significance of an archaeological site 
should be determined by how well the site represents and can illustrate these factors.  Formal 
context development has not been emphasized in the Section 106 review process, and most sites 
are simply evaluated by reference to regional culture histories.  The historic significance of 
archaeological sites is almost always evaluated under Criterion D (having the potential to 
contribute significant information).   
 
6.3.1  Archaeological Site Significance 
 
The historic significance of most archaeological sites is evaluated under Criterion D because of 
their scientific importance within the discipline of archaeology; however, they also may be 
considered significant for other values. 
 


6.3.1.1  Criterion D: Information Potential 
 
Both of the following requirements must be met for a property to be eligible under this 
criterion: 
1. The property must have, or have had, information to contribute to our understanding of 


human history or prehistory. 
2. The information must be considered important and significant to current or traditional 


research interests. 
 
One may argue that all archaeological sites meet the first test, but establishing the importance 
of information yet to be acquired is more challenging.  Evaluating the importance of 
information should be done within an appropriate context.  To be considered important, the 
information must have a significant bearing on current or traditional research issues or on a 
priority area identified in an agency management plan (emphasis added; the latter is a little-
used provision that allows agencies some flexibility in identifying and managing historic 
properties under their care).  Contexts for archaeological site assessment should be developed 
from the body of information already collected from similar properties and environments.   
 
Additional considerations include: 
1. Information likely to be obtained from a particular property must confirm, refute, or 


supplement existing information in an important way. 
2. The connection to a context may be established through particular research questions 


using data that may be contained in the property—these may be property-specific 
questions or broader questions about a geographic area. 


3. A property must be shown to have the potential to yield important information through 
surface indications, animal burrows, erosion, remote sensing, or test excavations. 


4. The property should be sufficiently intact to yield the expected information if the 
appropriate study methods are used; partly excavated or disturbed properties might retain 
sufficient information potential to be eligible. 


5. Completely excavated sites can be considered eligible under Criterion D. 
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6.3.1.2  The Significance of Small Sites 
 
A major challenge for archaeologists and land managers is the evaluation of small sites.  
Small sites, sites without surface features, flaked stone scatters, scatters of fire-affected rock, 
and other small, low-density, or so-called ―ephemeral‖ manifestations are often found not to 
be eligible because recordation during survey has ―exhausted all research potential.‖  By this 
device, these sites are frequently written off; that is, their treatment is essentially the same as 
that accorded isolated artifacts.  Yet, increasingly, archaeologists also recognize that isolated 
features, work stations, and other evidence of limited human activity are an important part of 
a settlement system or a cultural landscape.  Resource procurement sites, processing locales, 
caches, markers, individual petroglyphs, vision sites, pot drops, and other such places 
illustrate behaviors that are invisible at the larger, more complex sites with which they are 
associated.  Small sites must be honestly assessed by considering their place in the universe 
of neighboring sites, their age or cultural affiliation, and whether they have the potential, 
either individually or as a class, to yield important information through further investigation 
(thus achieving significance under Criterion D).   
 
In recent years, there has been considerable discussion of redundant data and even redundant 
site types.  Researchers and agency officials have suggested that important data about 
prehistory are not likely to be produced by investigating yet another site of several common 
types, ranging from flaked stone scatters to pit house villages.  Often this represents the 
logical culmination of a trend toward addressing a standard set of research questions about 
particular features, artifact classes, or site classes.  To an extent, it is also a self-fulfilling 
prophecy, for another part of this trend has been to develop a set of techniques designed to 
produce data to answer only those particular questions as efficiently and inexpensively as 
possible.  Through repetition, research methods have been fine-tuned to the point that no 
other useful data can or will be collected.  Is it possible that all questions about this type of 
site have been answered and all important information collected?  Is it likely that if other 
research questions were defined and appropriate research designs were developed and 
implemented, no important data are likely to be produced?  If the answer to these questions is 
no, then these sites should not be considered an insignificant part of the archaeological 
record. 
 
Compounding this problem is that in many of the areas where small, low-density sites are 
ubiquitous, including the BMGR, systematic research is a relatively recent phenomenon, and 
fully developed historic contexts are only now being written based on that research (see for 
example Doolittle and others 2006).  In some areas of the BMGR and the Western 
Papaguería, a few areally extensive surveys have located only a handful of isolated artifacts 
and a few extremely low-density artifact scatters.  While these resources may not meet site 
definition criteria applied in other settings, given that they are the only evidence of human 
use in some areas, they clearly do provide important information about regional prehistory 
and land use. 
 
What are the characteristics of sites that are ―likely‖ to yield important information?  Is it 
possible to list the hallmark surface characteristics of an eligible site?  Probably not.  All sites 
must be considered within a larger context—an environmental zone or geographic area, a 
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postulated archaeological settlement/subsistence system, or a cultural landscape.  This last 
concept is being used increasingly to describe not just a system of past human behavior, but a 
broader universe that incorporates its environmental and cultural setting, including its visual 
and other sensory characteristics. 
 
If the goal of archaeology is studying past human behavior, then the foundation of the 
significance assessment must be a broader perspective on past use of multiple sites and 
settings, their interrelationships, and the possibility that an examination of these relationships 
may inform on both the ways people perceived and interacted with their world and the ways 
in which that world shaped prehistoric and modern Native American cultures. 
 
Archaeological evidence indicates that the inhabitants of larger, more complex sites lived, 
worked, and interacted with others over a surprisingly large area.  Small sites and features of 
the natural environment are important components of that area and are critical to 
understanding those larger sites.  Unfortunately, small sites are being selectively destroyed 
with little or no study, on the premise that all important data have been recovered through 
limited observations made during survey.  Seldom is an effort made to place these sites 
within a detailed context as a part of the significance evaluation. 
 
The selective destruction of any one component of a settlement system or cultural landscape 
forever limits our ability to reconstruct and understand past human behavior, yet that is 
precisely the result produced by wrongly identifying whole classes of sites as insignificant.  
A true assessment of site significance should be based on a historic context that includes all 
kinds of archaeological sites and gives careful consideration to their import both individually 
and collectively. 
 
An important outcome of consultation with federally recognized tribes is an increased 
awareness of the cultural significance ascribed by tribes to most or all archaeological sites.  
The perspective of culturally affiliated tribes must be recognized and considered in 
determining eligibility.  Cultural significance may qualify such places for inclusion on the 
National Register under Criterion A, B, or C. 
 
6.3.1.3  Traditional Cultural Significance and Criterion A 
 
More than a decade after the NHPA was amended to incorporate tribal concerns, meaningful 
tribal participation in the evaluation and treatment of archaeological sites remains an elusive 
goal.  One strategy for complying with the 2000 revision of 36 CFR 800 is emphasizing more 
meaningful consultation with federally recognized tribes in the process of determining the 
National Register significance of archaeological resources.  The foundation of this change 
should be the development of historic contexts that reflect Native American perspectives on 
their history and heritage. 
 
Historic contexts that place archaeological sites within a traditional cultural perspective can 
be developed using information provided by federally recognized tribes that attach cultural 
significance to those sites.  For example, three basic steps might demonstrate that an 
archaeological site exemplifies or is associated with an identified ―broad pattern‖ of a tribe’s 
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or group’s history and is therefore eligible for inclusion on the National Register under 
Criterion A.   
1. Establish culture history (using early written accounts, oral history, ethnographies, early 


military records, Native Claims Act hearing records, treaties, studies of places names, or 
other evidence, such as documented tribal histories) and develop historic contexts from a 
tribal perspective using traditional knowledge. 


2. Identify the types of places that are associated with a tribe or group (specific places by 
name, classes of places by generic description). 


3. Examine the characteristics of individual archaeological sites and assign them to 
identified types as warranted.    


 
6.3.2  The Evaluation Process 


 
6.3.2.1  What Do We Need to Know?   


 
Several important issues must be considered to improve evaluations of eligibility.  Too often, 
the information needed to evaluate the significance of archaeological sites is not collected 
during archaeological survey.  Generally it is more difficult to demonstrate that a site lacks 
the potential to yield important information than to agree to consider it ―potentially‖ eligible; 
yet over the long term, this strategy makes agency management of cultural resources more 
difficult.  What kinds of information should be recorded during survey to fully support an 
eligibility determination?  The answer to this question must be based on an archaeological 
context or contexts.  To insure that data collection is adequate, the contexts within which 
eligibility will be assessed must be defined in a research design before the identification and 
evaluation process begins. 
 
There are good management reasons to insist that survey reports provide well-supported 
significance assessments.  Statements of work (SOWs) should require sufficient data 
collection and evaluation during surveys.  To meet this goal, after preparing a work plan or 
research design and completing required consultation, the identification effort may include 
shovel testing or other methods to insure that sufficient data are collected.   
 
Judgments made from surface observations must be explained and supported, especially as 
they pertain to the likelihood of associated buried archaeological deposits.  For example, did 
the recorder base this finding on soil profiles observed in a nearby road cut or entrenched 
stream channel, ―backdirt‖ from a rodent burrow, or the results of excavation of a similar-
looking site in an adjoining region?  The potential presence of subsurface deposits alone is 
not the determining factor in evaluating the significance of archaeological sites. 
 
Test excavations often are viewed as an essential part of the eligibility assessment process, 
especially where environmental factors limit the utility of surface observations.  Throughout 
most of Arizona, however, surface observations have been shown to be a relatively reliable 
predictor of the occurrence of subsurface archaeological deposits, and numerous sites have 
been determined eligible for inclusion in the National Register in the absence of subsurface 
remains.  For this reason and others, the Arizona SHPO does not require testing as a part of 
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making determinations of eligibility. The SHPO has stated that many if not most sites can 
and should be evaluated on the basis of surface evidence only.    
 
6.3.2.2  How to Describe an Archaeological Site or District   


 
National Register guidance directs researchers to include the following information in site 
descriptions and reports: 
1. Environmental setting of the property today and, if different, its environmental setting 


during the periods of occupation or use. Emphasize environmental features or factors 
related to the location, use, formation, or preservation of the site or district. 


2. Period of time when the property is known or projected to have been occupied or used. 
Include comparisons with similar sites and districts that have assisted in identification. 


3. Identity of the persons, ethnic groups, or archaeological cultures that, through their 
activities, created the archaeological property. Include comparisons with similar sites and 
districts that have assisted in identification. 


4. Physical characteristics 
  For individual sites, describe: 


 Site type, such as rockshelter, temporary camp, lithic workshop, rural homestead, 
or shoe factory 


 Prehistorically or historically important standing structures, buildings, or ruins 
 Kinds and approximate number of features, artifacts, and ecofacts, such as 


hearths, projectile points, and faunal remains 
 Known or projected depth and extent of archaeological deposits 
 Known or projected dates for the period when the site was occupied or used, with 


supporting evidence 
 Vertical and horizontal distribution of features, artifacts, and ecofacts 
 Natural and cultural processes, such as flooding and refuse disposal, that have 


influenced the formation of the site 
 Noncontributing buildings, structures, and objects within the site 


      For districts, describe: 
 Type of district, such as a village with outlying sites, a group of quarry sites, or a 


historic manufacturing complex 
 Cultural, historic, or other relationships among the sites that make the district a 


cohesive unit 
 Kinds and number of sites, structures, buildings, or objects that make up the 


district 
 Information on individual or representative sites and resources within the district; 


for small districts, describe individual sites, and for large districts, describe the 
most representative sites individually and others in summary or tabular form or 
collectively as groups 


 Noncontributing buildings, structures, and objects within the district 
5. Likely appearance of the property during the periods of occupation or use; include 


comparisons with similar sites and districts that have assisted in description 
6. Current and past impacts on or immediately around the property, such as modern 


development, vandalism, road construction, agriculture, soil erosion, or flooding. 
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Describe the integrity of a district as a whole and, in written or tabular form, the integrity 
of individual sites. 


7. Previous investigations of the property, including: 
 Archival or literature research 
 Extent and purpose of any excavation, testing, mapping, or surface collection 
 Dates of relevant research and fieldwork. Identity of researchers and their 


institutional or organizational affiliation 
 Important bibliographic references 


 
6.3.2.3   How to Discuss the Significance of Archaeological Sites   
 
Discussions of significance in reports refer to the research design and should include the 
following: 
1. What is the cultural context in which the property is considered significant? How does 


the site relate to what is currently known of the region's prehistory or history and similar 
known sites? 


2. What kinds of information can the known data categories yield? What additional kinds of 
information are expected to be present on the basis of knowledge of similar sites? What 
similarities permit comparison with other known sites? 


3. What is the property's potential for research? What research questions may be addressed 
at the site? How do these questions relate to the current understanding of the region's 
archaeology? How does the property contribute or have the potential for contributing 
important information regarding human ecology, cultural history, or cultural process? 
What evidence, including scholarly investigations, supports the evaluation of 
significance? 


4. How does the integrity of the property affect its significance and potential to yield 
important information? 


5. If the site has been totally excavated, how has the information yielded contributed to the 
knowledge of American cultures or archaeological techniques to the extent that the site is 
significant for the investigation that occurred there? 


6. Does the property possess resources, such as buildings or structures, which in their own 
right are architecturally or historically significant? If so, how are they significant? 


 
6.3.2.4  How to Discuss the Significance of Archaeological Districts   
 
A slightly different set of questions should be addressed in evaluating districts, including: 
1. What is the cultural context in which the district has been evaluated, including its 


relationship to what is currently known about the area's prehistory and history and the 
characteristics giving the district cohesion for study? 


2. How do the resources as a group contribute to the significance of the district? 
3. How do the resources individually or in representative groupings contribute to the 


significance of the district? 
4. What is the district's potential for research? What research questions may be addressed at 


the district? How do these questions relate to the current understanding of the region's 
archaeology? How does the property contribute or have the potential for contributing 
important information regarding human ecology, cultural history, or cultural process? 
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What evidence, including scholarly investigations, supports the evaluation of 
significance? Given the existence of material remains with research potential, what is the 
context that establishes the importance of the recoverable data, taking into account the 
current state of knowledge in specified topical areas? 


5. How does the integrity of the district affect its significance and potential to yield 
important information? 


6. Does the district possess resources, such as buildings or structures that in their own right 
are architecturally or historically significant?  If so, how are they significant? 


 
6.3.3  Multiple Property Documentation or Cultural Landscape? 
 
Multiple-property documentation may ―be used to nominate and register thematically-related 
historic properties simultaneously or to establish the registration requirements for properties that 
may be nominated in the future‖ (NPS 1991: 2), in accordance with the National Register 
Bulletin How to Complete the National Register Multiple Property Documentation Form.  This 
strategy supports the assessment of a broad range of site types within a regional or temporal 
framework.  The multiple-property approach fully supports determinations of eligibility for 
individual sites as members of a class of sites; however, it is not conducive to the identification 
and evaluation of cultural landscapes.  Landscapes are typically treated as districts, where the 
relationships among individual sites and sites types are as important as, or perhaps even more 
important than, the individual properties.   
 
The landscape concept is increasingly used to describe what archaeologists have called 
settlement/subsistence systems or archaeological districts; it combines elements of both 
constructs, but also includes other aspects (viewshed, auditory elements, and other sensory 
characteristics).  In the mid-1990s, the National Park Service (NPS) launched a Historic 
Landscape Initiative; among the results of this initiative are published guidelines for the 
treatment of cultural landscapes and an inventory of properties managed by NPS that should be 
managed as landscapes and listed as such on the National Register.  Cultural landscapes can 
range from thousands of acres of open space to a small property surrounding and associated with 
a historic homestead.  A cultural landscape is defined as ― a geographic area, including both 
cultural and natural resources … associated with a historic event, activity, or person or exhibiting 
other cultural or aesthetic values‖  (Preservation Brief 36, Protecting Cultural Landscapes, p. 1).   
 
NPS continues to provide leadership in the identification and treatment of cultural landscapes.  In 
2000, NPS held a workshop on archaeological landscapes at its Santa Fe regional office.   As a 
result of its continuing efforts, NPS now recognizes ethnographic landscapes as ―a landscape 
containing a variety of natural and cultural resources that associated people define as heritage 
resources‖ (Preservation Brief 36, Protecting Cultural Landscapes, p. 2).   This concept appears 
well suited to accommodating the concerns of Native Americans in the evaluation of 
significance. 
 
It is also well suited to the needs of archaeologists who view individual sites as a component of a 
settlement system, cultural landscape, or other overarching construct.  Using a landscape 
approach accommodates small and large sites, single- and multifunction sites, and sites that have 
significance for reasons other than, or in addition to, their information potential.  A historic 
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context based on the landscape concept would identify the archaeological site types (and features 
of the natural world) associated with it, and give careful consideration to their import both 
individually and collectively.  An ethnographic or archaeological landscape with its component 
features, incorporating the traditional cultural values of Native American tribes that attach 
significance to that landscape, could be described using National Register guidance.   
 
Such a landscape-level context would provide critical support for interpreting and evaluating 
cultural resources recorded on BMGR, tremendously simplifying the evaluation process.   
 
6.4  IDENTIFYING AND EVALUATING TRADITIONAL CULTURAL PROPERTIES 
 
Section 101(d)(6)(A) of the NHPA states that:  ―Properties of traditional religious and cultural 
importance to an Indian tribe or Native Hawaiian organization may be determined to be eligible 
for inclusion on the National Register‖ (16 U.S.C. 470a(d)(6)(A)).   The following subparagraph 
(B) states:  ―In carrying out its responsibilities under section 106, a federal agency shall consult 
with any Indian tribe or Native Hawaiian organization that attaches religious and cultural 
significance to properties described in subparagraph A‖ (16 U.S.C. 470a(d)(6)(B)).   Together 
they establish two important concepts:  some (but not all) places of religious and cultural 
importance will meet the standard for eligibility, and agencies will consult with all tribes that 
attach importance to those places in evaluating them.  Both NPS and the ACHP have published 
guidance to assist federal agencies in this process. 
 
In 1994, the National Park Service issued National Register Bulletin 38, Guidelines for 
Evaluating and Documenting Traditional Cultural Properties (Parker and King 1990).  It defines 
TCPs, a particular type of historic property, as places of special heritage value to contemporary 
communities (often, but not necessarily, Native American) because of their association with the 
cultural practices or beliefs that are rooted in the histories of those communities and are 
important in maintaining their cultural identity.   Bulletin 38 advises agencies that some kinds of 
historic properties may be identified only by members of and experts in the cultures that use or 
value those places, such as tribal elders, religious leaders, or other holders of traditional or 
ceremonial knowledge.   
 


An early step in any effort to identify historic properties is to consult with groups and 
individuals who have special knowledge about and interests in the history and culture 
of the area to be studied.  In the case of traditional cultural properties, this means 
those individuals and groups who may ascribe traditional cultural significance to 
locations within the study area, and those who may have knowledge of such 
individuals and groups (p. 6). 


 
The bulk of Bulletin 38 describes the process of evaluating the significance of traditional cultural 
properties.   ―It is vital to evaluate properties thought to have traditional cultural significance 
from the standpoint of those who may ascribe such significance to them…‖ (p. 4) and 
specifically addresses the significance and potential eligibility of natural landscapes and features 
if they are associated with significant traditions or uses.   
 
Because identifying and evaluating such properties requires tribal consultation, the ACHP issued 
a policy statement in 1993 titled Consultation with Native Americans Concerning Properties of 
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Traditional Religious Cultural Importance.  The policy emphasizes the importance of using 
culturally informed and culturally appropriate methods for consulting with Native Americans 
(ACHP 1993:3-4).  
Consultation with Native Americans must be conducted with sensitivity to cultural values, 
socioeconomic factors, and the administrative structure of the group.  Specific steps are to be 
taken to address language differences and issues such as seasonal availability of necessary 
participants.  The ACHP policy and NPS guidance also acknowledge that Native American 
groups may consider it inappropriate to divulge some traditional cultural information, 
particularly to non-tribal members.  The concern for confidentiality was addressed in the NHPA 
and the Section 106 regulation.  Sensitive information about the location, character, or ownership 
of a historic property can be restricted if disclosure would endanger properties or impede the use 
of a traditional religious site by practitioners.  The ACHP policy reaffirms the federal 
government’s commitment to maintaining confidentiality regarding sensitive cultural resource 
information and limiting collection of sensitive information only to that necessary for planning in 
a manner that respects Native American need for confidentiality.  A National Register Bulletin, 
Guidelines for Restricting Information on the Location of National Register Properties, provides 
details on how to appropriately restrict sensitive information. 
 
Developing historic contexts that reflect traditional cultural values and establish a framework for 
evaluating the historic significance of such places from that perspective would both enhance the 
consultation process and simplify the process of identifying and evaluating properties eligible for 
inclusion on the National Register. 
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Section 7 
 


NATIVE AMERICAN CONCERNS 
 
 
Since 1996, the Air Force and Marine Corps have worked with Native American tribes and 
groups in the BMGR region to establish procedures for meaningful consultation and identify 
Native American concerns for places on BMGR.  This section summarizes the history and results 
of that effort.  Issues identified through consultation about particular resources and areas of 
BMGR, as well as ongoing Air Force- and Marine Corps-specific consultation procedures will be 
discussed in Parts II and III.   
 
7.1  CONSULTATION 
 
During preparation of the Legislative Environmental Impact Statement (LEIS) that supported the 
range renewal under the MLWA of 1999, the Air Force, Marine Corps, and BLM coordinated 
with representatives of tribes that expressed an interest in federal management of the BMGR or 
claimed cultural affiliation with the area.  Tribal representatives received project newsletters and 
meeting notices.  Native American tribes and groups were invited to participate in all public 
meetings, and two of the eight scoping meetings were held on the Tohono O’odham Nation in 
the communities of Sells and Santa Rosa.   
 
A literature search and preliminary archival survey were undertaken to provide ethnohistoric and 
historic background on the area encompassed today by the BMGR and to identify affiliated tribes 
and potential TCPs and sacred sites.  More than 40 published and unpublished sources were 
consulted at the Arizona State Museum at the University of Arizona, and the Arizona Room at 
the Hayden Library at Arizona State University.  Individuals with knowledge of the BMGR or 
expertise in TCP/sacred sites issues also were contacted.  The results of these efforts were 
summarized by Tisdale (1997).   
 
The next step in this process was the preparation of a comprehensive plan to guide efforts to 
identify TCPs and sacred sites through consultation with affiliated tribal representatives (Tisdale 
1998).  The plan identified the collection of oral histories provided by traditional cultural experts 
and practitioners as the critical component of this effort, but ethnographic research also was 
recommended.   
 
In late 1996, a team of agency and contractor cultural resource professionals led by Bruce Masse 
(then 56 RMO archaeologist) initiated consultation with Native American groups specifically 
with regard to cultural resources.  All federally recognized tribes in Arizona and the Hia C-ed 
O’odham Alliance, the Pueblo of Zuni, the Campo Band of Mission Indians, the Chemehuevi 
Tribe, and the Torres Martinez Desert Cahuilla Indians were initially contacted (Table I-6).   
 
Telephone inquiries were made by Dames & Moore staff, under contract to the 56 RMO, 
between December 1996 and February 1997.  Tribal governmental offices were contacted and 
asked to designate an official contact person; each of the contacted tribes did so.  Each contact 
was asked to indicate the proper procedure for future contacts.  Colonel David L. White (then 







BMGR ICRMP, Part I   


______________________________________________________________________________
Page I-94    


Table I-6 
 


Tribal Consultation Summary 
(after Tisdale 2000) 
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Ak-Chin Indian Community  X X X  
Campo Band of Diegueño Mission Indians   X  
Chemehuevi Indian Tribe   X  
Cocopah Tribe* X  X  
Colorado River Indian Tribes* X  X  
Fort McDowell Yavapai Nation*   X  
Fort Yuma-Quechan Tribe X  X  
Gila River Pima-Maricopa Indian Community X X X  
Havasupai Tribe   X  
Hia C-ed O’odham Alliance* X X X  
Hopi Tribe* X X X  
Hualapai Tribe   X  
Kaibab Band of Paiute Indians   X  
Navajo Nation    X 
Pascua Yaqui Tribe    X 
Salt River Pima-Maricopa Indian Community X X X  
San Carlos Apache Tribe*   X  
San Juan Southern Paiute Tribe    X 
Tohono O’odham Nation* X X X  
Tonto Apache Tribe    X 
Torres Martinez Desert Cahuilla Mission Indians   X  
White Mountain Apache Tribe*   X  
Yavapai-Apache Nation* X  X  
Yavapai-Prescott Indian Tribe X  X  
Zuni Tribe X X X  
 
*indicates a written response 
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Director of the 56 RMO) sent formal consultation letters to tribal leaders and cultural resource 
representatives of the 26 groups on 30 July 1997 inviting them to participate in preparing an 
ICRMP for the range and a study of traditional cultural values.  Follow-up telephone calls were 
made to discuss whether the respective tribe wished to be involved in the study and to ask if a 
protocol had been established for consultations such as this.  Tribes that expressed an interest in 
the project were invited to attend a coordination meeting on 25 October 1997 at Baker Peaks on 
the BMGR.  Eight tribal groups were represented at the coordination meeting, where the team 
solicited tribal input concerning consultation protocols, confidentiality, and level of participation 
in the multifaceted project.  The 56 RMO also offered to support research studies to be 
completed by individual tribal groups that chose to participate in the TCP/sacred sites study.  
 
By December of 2000, the 56 RMO/Dames & Moore research team had presented project 
information and answered questions at 35 individual tribal meetings around the state. 
Additionally, they participated in more than 500 telephone conversations with tribal members 
and held 16 meetings with individual tribal representatives.  Of the 26 contacted groups, 4 have 
indicated no interest in consulting about the cultural resources of the BMGR.  The rest said they 
wished to be kept informed about the ICRMP and the TCP/sacred sites study as well as the LEIS.  
Twelve groups indicated that they wished to participate in the TCP/sacred sites inventory.   
 
7.2  IDENTIFICATION OF TRADITIONAL CULTURAL PLACES AND SACRED 
SITES 
 
As described in the comprehensive plan prepared by Tisdale (1998), the goal of the proposed 
TCPs and sacred sites study was to identify and document known places on the BMGR.  Much 
of this effort focused on consultation with affiliated tribes.  As Stoffle (1994) points out, general 
consultation should include identifying cultural resources and should consider at least the 
following: (1) archaeology sites, (2) petroglyphs, (3) human burials, (4) traditional cultural 
properties, (5) plants, (6) animals, (7) minerals, and (8) water.   He recommends also considering 
sacred sites, including: (1) creation story locations and boundaries, (2) sacred portals recounting 
star migrations, (3) universal center locations, (4) historical migration destiny locations, (5) 
places of prehistoric revelations, (6) traditional visions quest sites, (7) plant-animal relationship 
locations, (8) mourning and condolence sites, (9) historical past occupancy sites, (10) spirit sites, 
(11) recent historical event sites, (12) plant, animal and mineral gathering sites, and (13) 
sanctified ground.  
 
Native Americans attach religious and cultural significance to both land and resources on a broad 
scale.  For example, a mountain or a viewshed may be recognized as traditionally important or 
sacred.  Because of the significance of these places, and their importance in maintaining living 
cultures, tribal cultural experts are concerned about any potential use that would be incompatible 
with their beliefs and values.  Traditional cultural concerns also may focus on discrete locations, 
access to specific ceremonial places, or the freedom to collect, possess, and use certain resources, 
such as particular plant and animal species.  The challenge for an effective ICRMP is to consider 
such traditional places and resources in a manner consistent with regulatory and military 
requirements.   
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National Register Bulletin 38, Guidelines for Evaluating and Documenting Traditional Cultural 
Properties (Parker and King 1990), defines TCPs as places of special heritage value to 
contemporary communities (often, but not necessarily, Native American) because of their 
association with the cultural practices or beliefs that are rooted in the histories of those 
communities and are important in maintaining their cultural identity (see Section I-4).  Sacred 
sites are defined more narrowly by Executive Order 13007 as discrete locations on federal land 
identified as sacred by virtue of their religious significance or ceremonial use by Native 
American religious practitioners.  MLWA, Section 3031(b)(9)(B), defines sacred sites as “any 
specific, discrete, narrowly delineated location on Federal land that is identified by an Indian 
tribe, or its designee, as sacred by virtue of its established religious significance to, or ceremonial 
use by, an Indian religion” and identified as such to the Secretary of the Navy or Air Force.  
Such regulatory definitions often are a poor fit with traditional cultural perspectives, and are 
problematic to most tribal representatives and traditional practitioners. 
 
Ethnographers, including Griffith (1992), Nabhan (1987), Russell (1975), and Walker (1991), 
have identified some of the types of places valued by the native peoples of the Southwest, 
including the following: 


 monumental geographical features that have sacred meaning, including mountains 
and mountain peaks, caves, and rock shelters 


 water sources such as springs, wells, and bedrock catchment tanks (tinajas) 
 gathering areas where sacred plants, stones, minerals, salt and other natural materials 


are available 
 cultural features such as vision quest sites 
 trails and roads 
 rock cairns, shrines, and trail markers 
 rock art (pictographs and petroglyphs), intaglios, and geoglyphs 
 caches and storage locations for village fetishes and the belongings of important 


people such as medicine men 
 burial areas and cemeteries 
 places of origin described in a group’s oral histories 


 
An example of a TCP listed on the National Register of Historic Places is I’itoi Mo’o, located in 
Organ Pipe Cactus National Monument (OPCNM).  I’itoi Mo’o is a natural rock spire located at 
the northern end of the Ajo Mountains.  The O’odham consider this spire to be sacred because it 
marks one of the locations where the O’odham deity, I’itoi, emerged to live among the Desert 
People and to teach them how to build homes, hunt, grow food, and gather the saguaro fruit to 
make into wine.  When he completed his teaching, I’itoi returned to the top of the mountain, 
where people continue to go to seek his guidance. 
 
Like I’itoi Mo’o, other mountains and hills play a significant role in the creation stories of many 
of the lower Colorado River tribes.  For example, Avikwamé or Spirit Mountain (Newberry 
Mountain north of Needles, California) is important to the Quechan, Cocopah, Mojave, and other 
Yuman speaking groups because the mountain plays a pivotal role in their creation stories. 
 
In other instances, mountains or other promontories are important directional or territorial 
markers for travelers.  For example, Native Americans who participated in consultation about 
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quarrying at Antelope Hill, which is located along the Gila River north of the BMGR, identified 
it as a place frequently stopped at while traveling along the Gila River. 
 
During the course of an archaeological survey of the area surrounding Tinajas Altas, 
which was conducted by SWCA, Inc., under contract to the Air Force, Native Americans 
talked with project archaeologists and researchers about the significance of Tinajas Altas 
in their cultures; several traditional cultural experts indicated that members of their tribes 
continue to visit and make offerings at Tinajas Altas.  Ocotillo “spirit sticks” and corn 
pollen identified during the survey also may indicate ritual use of the area.  


 
Peaks and mountains in the BMGR region have been identified in other studies as places of 
traditional cultural value.   In a report prepared for the Legacy Resource Management Program, 
Vine Deloria, Jr., identified Ahvakouotut above Parker Dam in La Paz County as the ancient 
home of the Mojave, and Huquempavi, three sharp peaks south of Topock, as the place where 
Mastamho, a powerful spirit, killed an enormous sea serpent (Deloria 1998).   
 
Among the site and feature types recorded on BMGR that have been identified by traditional 
cultural experts as culturally significant places that should be evaluated for National Register 
eligibility as TCPs are: 


 pictographs, petroglyphs, and geoglyphs 
 rock piles, mounds, cairns, and other accumulations that may represent shrines and trail 


markers,  
 trails, and  
 water sources such as springs, tinajas, and streams. 


 
7.3  SUMMARY OF NATIVE AMERICAN CONCERNS 
 
Beginning in 1997, the 56 RMO offered sole-source contracts to those tribal groups that 
indicated an interest in completing studies of TCPs and sacred sites on BMGR.  The Hopi Tribe, 
the Yavapai-Prescott Tribe, the Pueblo of Zuni, the Yavapai-Apache Nation, and the Hia C-ed 
O’odham Alliance have completed studies as of this writing.   Some of these studies have 
provided more specific information about places and issues of cultural importance.  The concerns 
expressed by cultural advisors representing those tribes are similar in many respects and focus on 
several key topics.   
 
7.3.1  Natural and Cultural Resource Protection and Management 
 
Not surprisingly, the first recommendation of all tribes consulted is that all archeological sites 
should be left in place, and all TCPs and sacred sites should be avoided by modern activities. 
Tribal representatives do recognize the need for ongoing military training, and in consultation, 
most have recommended that military training activities should continue to impact the same 
areas that have been used since the 1940s rather than expanding disturbance to new areas.    
 
They strongly recommend that, in cases where previously undisturbed areas must be impacted in 
order to accomplish the needs of the mission, both archaeological and TCP surveys should be 
conducted.  Tribal representatives also have acknowledged that, when avoidance is not possible, 
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they understand the value of making a record of a site through scientific study, rather than seeing 
that site destroyed without a record being made.  In general, however, tribal consulting parties 
have indicated that scientific investigations of resources not immediately threatened by other 
destructive forces should be avoided. 
 
Some tribal representatives stressed that rock art, geoglyphs, and rock shelter sites should be 
monitored and protected from vandalism; they also recommended that the Air Force and Marine 
Corps take steps to prevent sites from being damaged or destroyed by erosion.   
 
Most of the tribal studies stressed that Native Americans do not differentiate between natural and 
cultural resources, but rather take a more holistic approach to resource management.  Several 
tribes indicated that water sources should be monitored and protected; some specifically stated 
that no new water control structures should be built at these locations, and that existing wildlife 
water catchments (such as enhanced tinajas) should be dismantled.  Other recommendations 
include conducting ethnobotanical studies, supporting tribal gathering of traditional plants, and 
prohibiting predator control activities on the BMGR. 
 
Some recommended that public education through interpretation with tribes be incorporated into 
the cultural resources management program as one way to protect sensitive archaeological sites. 
 
7.3.2  Cultural Affiliation 
 
Based on archaeological evidence of trade and travel through the BMGR area through time, as 
well as ethnographic evidence, numerous tribes have claimed cultural affiliation with places on 
BMGR.  Because of the overlapping (in both time and space) claims of cultural affiliation 
throughout Arizona and the Southwest, several tribal representatives identified ongoing cultural 
affiliation research (see discussion of historic contexts in Part I, Section 4) as an important area 
of study.  


 


7.3.3  Treatment of Human Remains 
  
All of the tribal representatives consulted in this process have recommended complete avoidance 
of human remains and burial sites.  Several tribes have stated that if remains are inadvertently 
disturbed, or if complete avoidance of impacts is impossible due to project constraints, the burial 
should be excavated and reburied out of harm’s way, as close as possible to the original burial 
site.  Those tribes have also recommended that the Air Force and Marine Corps negotiate and 
execute an agreement (or agreements) under NAGPRA to specify how that act will be 
implemented on the BMGR.  Some have suggested a cemetery be created where all remains can 
be reinterred on the BMGR. 
 
7.3.4  Identification of Traditional Cultural Places and Confidentiality of Sensitive 
Information 
 
All tribes stress that the methods for carrying out TCP assessments and evaluations are different 
from those for archaeological surveys and must rely on the knowledge of the traditional 
practitioners.  On that basis, they recommend that tribal experts be used to identify such places.  
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This perspective is consistent with a recent memorandum from John Fowler, ACHP Executive 
Director, entitled Fees in the Section 106 Process (16 July 2001).   Mr. Fowler advised that 
agencies may need to request specific information and documentation regarding the location, 
nature, and condition of individual sites, or may request that a survey be conducted by a tribe as 
a part of the identification phase of Section 106 review.   
 
Tribal cultural experts also expressed concern about Air Force and Marine Corps management 
and protection of site locations, and access to archaeological data and any sensitive information 
provided by tribes during consultation.    
 
7.3.5  Developing a Programmatic Agreement 
 
Several tribes specifically recommended that the Air Force and Marine Corps develop an 
agreement (or agreements) to which tribes that claim affiliation with places on BMGR would be 
signatories, which describes how those tribes will be involved in the protection and management 
of cultural resources on BMGR.  Some have suggested that tribal monitoring of sensitive 
resources and streamlining the Section 106 review process be addressed in that document. 
 
7.3.6  Future Research 
 
There is no question that Native American tribes can provide valuable insight and information, 
and collaborative efforts between tribal groups and the scientific community can lead to new 
knowledge about the past.  Several of the tribes consulted have asked to be involved in future 
research efforts.  The Yavapai-Prescott Indian Tribe would like to continue to work with the 
BMGR cultural resource staff to identify trade routes that cross the BMGR, identify and research 
the rock art left behind by ancient travelers, and prepare a National Register Nomination for the 
Gila Mountains, where the creator’s cremated remains were placed and then stolen by Coyote.   
 
The Hopi Tribe recommends additional ethnographic and other research into cultural affiliation 
for NAGPRA purposes and has identified other important research issues.  One is tying the oral 
tradition of clan migrations to the archaeological record and using this information to resolve 
some of the debate about the origins and demise of the Hohokam culture.  Farming is a 
fundamental aspect of Hopi culture, and the Hopi Tribe is interested in ancestral farming 
practices.  The technology and diversity of farming by ancient peoples also is a topic of intense 
interest to archaeologists.  The Hopi report emphasized the importance of shell in Hopi 
ceremonial contexts and identified shell trade, manufacture, and distribution, and particularly 
shell trade routes, as areas of special interest (Anyon 1999: 65).  
 
Both tribal representatives and archaeologists have expressed an interest in studying the trail 
systems that cross the BMGR.  Trade played an important role in both intercultural and 
commodity exchange between the north and south.  The BMGR is strategically located for the 
trade routes required to transport such goods as shell, salt, and turquoise.  


 


There is particular interest in current research centered on defining the Patayan archaeological 
culture.  The Yavapai-Prescott Indian Tribe identified this issue as potentially influencing 
investigations currently being undertaken throughout the Southwest.  The AhaMakav Cultural 
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Society, Ft. Mojave Tribe, has expressed interest in reconciling the archaeological construct 
called Patayan with ethnographic and historic evidence and has commented favorably on 
research and interpretations presented in draft reports of surveys being conducted on BMGR. 
 
7.4  ACCESS TO SACRED SITES 
 
The MLWA directs the Air Force and Marine Corps to provide access by Native Americans to 
TCPs and sacred sites, and several of the tribal studies indicated that tribes should be allowed 
access to places on and collections from the BMGR.  Unrestricted access (after initial contact 
and arrangements have been made) may be possible in some portions of the BMGR.  Access to 
any TCPs and sacred sites identified in military operating areas (for example, the tactical ranges 
on BMGR East), however, will be constrained by both ongoing training activities and the hazards 
present in these areas.  Consultation should identify times and conditions when access would be 
permissible.  Specific information about access to BMGR East and BMGR West will be 
presented in Parts II and III, respectively. 
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Section 8 
 


CONCLUSION 
 
 
The cultural resource programs at BMGR East and West support the military mission; sustain the 
range withdrawal; ensure compliance with cultural resource protection statutes; identify places 
and issues of cultural importance to Native Americans; sponsor professional cultural resource 
studies; consult with Native Americans, the SHPO, the ACHP and other preservation partners 
about the management and protection of cultural resources on the BMGR; and provide 
opportunities for public involvement and education.   This mission can be achieved most 
effectively by fostering a shared understanding of our legal obligations under federal laws and 
regulations, inventorying and identifying significant cultural resources by applying scientific 
methods, coordinating these activities with appropriate governmental and other organizations, 
and participating in regional and statewide outreach programs.   
 
This ICRMP will guide Air Force and Marine Corps cultural resource programs in achieving 
their missions.  Part I provides a solid foundation for the remainder of this document, which 
includes specific plans tailored to the needs of the two services and the cultural resources on their 
respective training lands. 
 
Three overarching cultural resource program goals have been identified. 
 
 Support military operations through proactive management of cultural resources 
 Fulfill legal obligations for protection of historic properties 
 Address Native American concerns, including disposition of cultural items 
 
In this section, which concludes Part I, important issues in cultural resource management are 
identified, potential impacts to resources on BMGR are reviewed, and the relationship of cultural 
resource and other environmental and resource management actions is described.    
 
8.1  CHALLENGES  
 
The BMGR encompasses almost two million acres of largely undisturbed desert, including a 
well-preserved record of human habitation and use.  More significant for interpreting this record 
than any of its individual parts is that this landscape still includes evidence of the broad range of 
activities that took place there through time.  Use of these lands for military training, and thus 
exclusion of other uses that produce significant and extensive ground disturbance, has 
inadvertently preserved intact a more complete “set” of sites than is generally available.  Because 
of the size of the area and the number and significance of the resources that may be impacted by 
Air Force and Marine Corps actions (or inaction), management and long-term care of those 
resources is both a rare opportunity and a tremendous challenge.  In some situations, the size of 
the BMGR also works to the advantage of the Air Force and Marine Corps; when sensitive 
cultural resources are located early in the planning process, it is often quite feasible to avoid 
impacts by relocating or redesigning an action.   
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Working relationships between the Air Force and Marine Corps and tribes that claim affinity 
with places on BMGR have consistently improved since consultation began; nonetheless, a 
number of challenges will be faced in the years to come.  Among them are developing 
procedures for taking into account the traditional cultural importance tribes attach to different 
kinds of resources on BMGR and developing agreements regarding the treatment of human 
remains and other items covered by NAGPRA.   
 
Public Law 106-65 section 3013(b)(3)(E)(ii)(II) directs the Air Force and Marine Corps to 
“allow access to and ceremonial use of sacred sites to the extent consistent with the military 
purposes for which such lands are withdrawn and reserved.”  Relatively unrestricted access is 
possible in some portions of the BMGR; however, access to sacred sites identified in the three 
tactical ranges, the four manned ranges, and the air-to-air range on the east side of the BMGR, 
and several live-fire and other training areas on BMGR West, will be constrained by the fact that 
these areas are heavily used by the military during most of each year.  The Air Force and Marine 
Corps will provide access to these areas on request, when it is safe to do so, in accordance with 
procedures outlined in Parts II and III respectively. 
 
Large areas within BMGR are off-limits to archaeological research for most of the year.  The 
three tactical ranges on BMGR East comprise over 300,000 acres, and each is available for 
investigation for only six to eight weeks annually, yet these areas, where military training may be 
most likely to adversely impact cultural resources, are among the Air Force’s highest priority for 
inventory, evaluation, and impact assessment.   These constraints affect the pace of cultural 
resource field studies, Section 106 reviews, and planning efforts. 
 
In other areas, impacts of illegal border-related activity, law enforcement efforts, and border 
infrastructure development have had and likely will continue to have a substantial impact on all 
kinds of cultural resources.  Given the surficial nature of most of these resources, they are 
extremely vulnerable to off-road vehicle traffic, whether legal or illegal.  The attraction of natural 
water sources for travelers on foot tends to concentrate impacts in those areas, where cultural 
resources are often concentrated.  Although the Air Force and Marine Corps cannot control these 
impacts, they can and should coordinate with Border Patrol and other law enforcement entities to 
minimize impacts of border-related activities on cultural resources to the extent possible. 
 
8.2  POTENTIAL IMPACTS TO CULTURAL RESOURCES ON THE BMGR 
 
In addition to military activity and border-related activities, Air Force and Marine Corps 
activities driven by the INRMP and other environmental mandates also may affect cultural 
resources.  Environmental compliance requirements such as removal of contaminated soils may 
have an adverse effect on cultural resources.  Seemingly low impact natural resource 
management actions also may affect sensitive resources.  One example is the modification or 
enhancement of natural water sources to improve the reliability of these water sources for 
endangered species or game animals.  These water sources were equally important to prehistoric 
human inhabitants, are often surrounded by archaeological evidence, and are culturally important 
to many modern tribes.    
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Of primary importance to the natural resource management program are Air Force and Marine 
Corps efforts to protect and recover threatened and endangered species, including the endangered 
Sonoran pronghorn and its habitat, which includes most of the BMGR west of SR 85 and east of 
the Copper Mountains, and the flat-tailed horned lizard, which is found west of the Gila and 
Butler mountains on BMGR West.   
 
The primary objective of the USFWS Sonoran Pronghorn Recovery Plan of 1998, as amended 
(U.S. Fish and Wildlife Service 2002) is down-listing of the endangered Sonoran pronghorn.  
The plan includes a list of 51 proposed management actions, some of which have potential to 
disturb cultural resources; examples include habitat enhancements, placement and maintenance 
of artificial water sources, and selective thinning of vegetation.  Some of the proposed activities 
meet the threshold established in regulation for Section 106 review; resource inventories, 
consultation, and other efforts will be as needed in advance of such undertakings.  
 
The presence, or potential presence, of pronghorn on BMGR also affects the ability of the Air 
Force and Marine Corps to conduct cultural resource investigations, including survey and 
excavation.  For example, cultural resource contractors working on BMGR East are affected by 
pronghorn monitoring and avoidance procedures as are training, maintenance, and EOD 
activities.  While necessary, these constraints may limit the amount and timing of work that can 
be accomplished, and project schedules and budgets must be designed to reflect this level of 
uncertainty. 
 
Other natural resource management activities on BMGR include studies of small owls, diurnal 
raptors, neotropical migratory birds, bats, small nocturnal mammals, desert tortoise, amphibians, 
and Pierson’s milk vetch.  Most of these efforts involve small teams of researchers who typically 
access study areas by vehicle on existing roads and by foot in the more remote areas.  Most 
research can be designed and conducted in ways that are unlikely to impact cultural resources to 
any appreciable extent; however, many will require Section 106 review.  Because some plants 
and animals may be of sacred or ceremonial value to traditional cultures, and because areas 
where particular plants were traditionally gathered may be eligible for inclusion on the National 
Register, tribal consultation will be required in many instances before such work begins. 
 
A long-standing concern among archaeologists and tribal cultural experts is the modification of 
natural water sources to create more reliable wildlife waters.  Water has always been a critical 
resource for desert dwellers and travelers, and archaeological evidence is often concentrated 
around tinajas and other water sources.  These resources may be damaged or destroyed by 
activities associated with the modification of these natural sources to create more reliable 
wildlife waters, and may be further affected by ongoing maintenance of those waters.  Tribal 
cultural leaders also are concerned about these modifications, which damage these traditionally 
significant or sacred places. 
  
Finally, public recreation may constitute the greatest threat to cultural resources in some areas, 
and this permitted activity should be carefully managed and its impacts on cultural resources 
monitored.  In particular, permitted vehicle-based camping within 50 feet of almost all roads in 
areas open to the public may damage or destroy fragile resources.  Permit enforcement, surveys 
to identify and evaluate resources and establish baseline conditions in areas open to public use, 
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and regular monitoring of those resources will be key components on Air Force and Marine 
Corps management of cultural resources on BMGR.  Increased recreational use supervision will 
reduce the likelihood of vandalism and intentional removal of protected resources.  Under the 
terms of the programmatic agreement for INRMP implementation (see Section 2), the Air Force 
and Marine Corps will prioritize survey of areas likely to be affected by public access.  These 
efforts will be discussed in detail in Parts II and III.   
 
8.3  POTENTIAL IMPACTS ON THE AIR FORCE AND MARINE CORPS MISSIONS 
ON THE BMGR 
 
Important objectives of cultural resource management on BMGR are to prevent conflicts 
between the military mission and resource protection and to sustain that mission by ensuring that 
the Air Force and Marine Corps comply with resource preservation statutes, regulations, and 
guidance in a way that minimizes the likelihood of successful legal challenge to their 
management decisions.  Nonetheless, such conflicts between the military mission and resource 
management needs may arise occasionally. 
   
The cultural resource programs of BMGR East and BMGR West place a high priority on 
completing required inventories and consultations in a timely manner, so that project schedules 
are not impeded.  Successful integration of resource management and mission also requires that 
mission planners and project proponents understand and accept the requirements of the review 
process and involve cultural resource staff in planning at the very earliest stages.  Potential 
project or mission impacts or delays are most likely to result from: 1) failure to involve cultural 
resource staff early in the process; 2) lack of available funding to complete the identification and 
evaluation effort in a timely manner; or 3) identification of significant resources in the area of 
potential effect.    
  
Clearly, the best methods for reducing mission conflicts and delays are to:  1) involve cultural 
resource staff early in project planning, initiate the consultation process as soon as viable 
alternatives have been identified, and complete the process in accordance with applicable 
regulation; 2) conduct planning-level inventories to identify “red-flag” resources that should be 
avoided if at all possible; and 3) develop a team relationship between resource managers and 
mission planners, project proponents, and operators.  Agency-specific procedures for avoiding or 
minimizing both conflicts and possible delays will be presented in Parts II and III. 
 
8.4  COMMITMENT  
 
Proactive resource stewardship is required by law; it is also the best tool for insuring that cultural 
resource issues do not threaten sustained use of BMGR for essential military training through the 
life of the present range renewal and beyond.  Cultural resource protection and stewardship 
efforts on the BMGR will be addressed in Parts II and III, including the following issues: 
 
 Preservation in place 
 Archaeological site monitoring     
 ARPA permitting and law enforcement  
 Controlling access to site location and other data 
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 Collections management and curation 
 Education and outreach programs 
  
Successful implementation of this plan requires funding and other support at all levels within the 
Air Force and Marine Corps.   The goals and priorities established in this ICRMP, as approved, 
represent the agencies’ commitment to sound resource management and stewardship for the 25-
year life of the BMGR land withdrawal.  This plan will be evaluated annually and updated at 
least every five years.  Execution of the program activities identified in this plan will continually 
improve our understanding of the extent and nature of cultural resources on BMGR, and 
management and stewardship strategies will be constantly reassessed and revised as needed. 
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Glossary 


 
 
Advisory Council on Historic Preservation (ACHP):  The independent federal agency charged 
by the National Historic Preservation Act (NHPA; Section 201), as amended, to advise the 
president, Congress, and federal agencies on matters related to historic preservation. The ACHP 
also administers Section 106 of the NHPA through its regulation at 36 CFR Part 800, Protection 
of Historic Properties. 
 
Aeolian:  Accumulated through wind action; commonly refers to sandy material in dunes.  
 
Aggradation:  The building of a floodplain by sediment deposition; the filling of a depression or 
drainageway with sediment; the building of a fan by deposition of an alluvial mantle. 
 
Air Force Instruction (AFI) 32-7065 Cultural Resource Management Program:  This AFI 
establishes guidelines for managing and protecting cultural resources on property affected by Air 
Force operations in the United States, its territories and possessions, to support the military 
mission and to meet legal compliance requirements. 
 
Alluvial:  Pertaining to processes or materials associated with transportation or deposition by 
running water. 
 
Alluvial fan:  A semiconical or fan-shaped constructional, major landform that is built of more 
or less stratified alluvium, with or without debris flow deposits, that occurs on the upper margin 
of a piedmont slope and that has its apex at a point source of alluvium debouching from a 
mountain valley into an intermontane basin.  Also, a generic term for like forms in various other 
landscapes. 
 
Alluvium (as in alluvial deposits and alluvial fans):  Deposits of organic and inorganic 
material made by streams on riverbeds, floodplains, and alluvial fans, particularly deposits of 
clay or silty clay laid down during a time of flood. 
 
Archaeological resources/Archeological resources:  Any material remains of past human life 
or activities that are capable of providing scientific or humanistic understandings of past human 
behavior and cultural adaptation through the application of scientific or scholarly techniques 
such as controlled observation, contextual measurement, controlled collection, analysis, 
interpretation, and explanation (see the Archeological Resources Protection Act and 32 CFR 
§229.3). 
 
Archeological Resources Protection Act (ARPA) of 1979:  This act (16 U.S. Code [U.S.C.]  
470aa-mm) strengthened protection of archaeological resources on federal and tribal lands by 
increasing the penalties first included in the Antiquities Act of 1906 for unauthorized excavation, 
collection, or damage of those resources from misdemeanors to felonies, including fines and 
imprisonment for first offenses. Trafficking in archaeological resources from public and tribal 
lands is also prohibited by ARPA. ARPA requires notification of affected Native American 
tribes if archaeological investigations would result in harm to or destruction of any location con-
sidered by tribes to have religious or cultural importance. 
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Area of potential effect (APE):  The area within which any existing historic properties may be 
affected by a federal undertaking. The APE includes the footprint of the proposed project and 
areas around the footprint that might be affected by visual, auditory, erosional, and other direct 
and indirect results of the undertaking. The APE may consist of a single area or two or more 
geographically discontiguous areas. 
 
Bajada:  When several alluvial fans laterally coalesce, the resulting feature is called a bajada 
(Spanish for ―that which is below‖). Bajadas may be hundreds to thousands of feet thick and 
may hold deposits of water deep beneath the surface. 
 
Basin:  A loose abbreviation for intermontane basin, bolson, or semibolson. Also, a depressed 
area with no surface outlet or only limited surface outlet. 
 
Basin floor:  A generic term for the nearly level, lower most major part of intermontane basins, 
the floor includes all of the alluvial, aeolian, and erosional landforms below the piedmont slope. 
Component landforms include playas, broad alluvial flats with ephemeral drainageways, and 
relict alluvial and lacustrine surfaces that rarely, if ever, are subject to flooding. 
 
Bedrock:  The solid rock that underlies the soil and other unconsolidated material or that is 
exposed at the surface. 
 
Boulder:  A rock fragment larger than 2 feet (60 cm) in diameter. 
 
Building:  One of the five National Register of Historic Places property types. A structure 
created to shelter any form of human activity—includes houses, barns, churches, and other 
buildings created to shelter any form of human activity, including administration buildings, 
dormitories, garages, and hangars. 
 
Channel:  The bed of a single or braided watercourse that commonly is devoid of vegetation and 
is formed of modern alluvium. Channels may be enclosed by banks or splayed across and 
slightly mounded above a fan surface and may include bars and dumps of cobbles and stones. 
Channels, excepting floodplain playas, are landform elements. 
Charco:  Shallow, natural, water catchment in clay, adobe flats or braided-wash channels. Also 
referred to as a ―mudhole‖ in other parts of the U.S. Southwest. 
 
Cienega:  Spanish term for marshy area. 
 
Clay:  As a soil separate, the mineral soil particles are less than 0.002 mm in diameter. As a soil 
textural class, soil material that is 40 percent or more clay, is less than 45 percent sand, and is 
less than 40 percent silt. 
 
Coarse-textured soil:  Sand or loamy sand. 
 
Cobble:  A rounded or partly rounded fragment of rock 3–10 inches (7.6–25 cm) in diameter. 
 
“Cold War” historic resources:  Buildings, structures, sites, objects, and districts built, used, or 
associated with critical events or persons during the ―Cold War‖ period (1945–1989) that possess 
exceptional historic importance to the nation or that are outstanding examples of technological or 
scientific achievement (see DOD Instruction 4715.3).  







  Glossary 


   


  Page I-109 


 
Colluvium:  Soil material or rock fragments, or both, moved by creep, slide, or local wash and 
deposited at the base of steep slopes. 
 
Concretion:  Cemented body with crude internal symmetry organized around a point, a line, or a 
plane that typically takes the form of concentric layers visible to the naked eye.  
 
Conglomerate:  A coarse-grained, clastic rock composed of rounded or subangular rock 
fragments more than 2 mm in diameter. It commonly has a matrix of sand and finer-textured 
material. Conglomerate is the consolidated equivalent of gravel. 
 
Conservation:  Planned management, use, and protection of natural and cultural resources to 
provide sustainable use and continued benefit for present and future generations and to prevent 
the exploitation, destruction, waste, and/or neglect (DOD Instruction 4715.3).  
 
Consultation:  A reasonable and good faith effort to involve affected parties in the findings, 
determinations, and decisions made during the Section 106 process and other processes required 
under other statutes and regulations. Consultations with Indian tribes must be on a government-
to-government level to respect tribal sovereignty and to recognize the unique legal relationship 
between the federal government and Indian tribes set forth in the Constitution, treaties, statutes, 
and court decisions. 
 
Creosotebush community:  Found on fine-grained soils of lower alluvial fan and valleys; 
creosotebush, bursage. 
 
Cultural landscape:  A geographical area that historically has been used by people, or shaped or 
modified by human activity, occupancy, or intervention, and that possesses a significant 
concentration, linkage, or continuity of areas of land use, vegetation, buildings and structures, 
and/or natural features. 
 
Cultural resource:  Cultural resources represent the nation’s collective heritage, and broad 
public sentiment for protecting these heritage resources has been codified over the years in 
numerous federal, state, and local laws (King 1998; King et al. 1977). This term includes:  (1) 
buildings, structures, sites, districts, and objects that may be eligible for or that are included in 
the National Register of Historic Places (historic properties); cultural items as defined in 25 
U.S.C. 3001; American Indian, Eskimo, Aleut, or Native Hawaiian sacred sites for which access 
is protected under 42 USC 1996; archeological resources as defined by 16 USC 470bb; 
archeological artifact collections and associated records defined under 36 CFR 79 (see DOD 
Instruction 4715.3); and any definite location of past human activity, occupation, or use, 
identifiable through field inventory (survey), historical documentation, or oral evidence. 
 
Culture:  The traditions, beliefs, practices, lifeways, arts, crafts, and social institutions of any 
community, be it an Indian tribe, a local ethnic group, or the people of the nation as a whole. 
Man’s use of and adaptation to the environment as seen through his behavior, activities, and the 
methods employed to transmit customs, knowledge, and ideas to succeeding generations. 
 
Curation:  The process of managing and preserving an archaeological collection of artifacts and 
records according to professional museum and archival practices, as defined in 36 CFR 79.  For 
details, see Legacy Resource Management Program Office, Legacy Project No. 98-1714, 
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Guidelines for the Field Collection of Archaeological Materials and Standard Operating 
Procedures for Curating Department of Defense Archaeological Collections, available through 
the DENIX and AFCEE Web sites. 
 
Deflation:  The removal of material from the land surface by wind erosion. 
 
Desert pavement:  Large, flat, conspicuous areas devoid of vegetation and covered by a layer of 
tightly packed small stones, which are frequently very dark-colored due to the development of 
desert varnish.  Desert pavement is formed through a process of physical weathering and the 
accumulation of a porous mineral layer in the soil that separates and levels the desert-pavement 
surface from the underlying, uneven rocky material. 
 
Desert varnish (also rock varnish):  A glossy coating found on rock, stone, or boulder surfaces 
that provides the dark complexion of the rock surface despite the internal color of the rock.  
Desert varnish is very thin, at most a few hundredths of a millimeter thick (about the thickness of 
a sheet of paper).  The thickest, darkest coatings of varnish found on older deposits may be the 
result of accumulation over many tens of thousands of years to more than 100,000 years. 
 
Department of Defense (DoD) Instruction 4715.3, Environmental Conservation Program  


(3 May 1996):  This instruction covers a wide range of topics pertinent to the integrated 
management of natural and cultural resources on properties under DOD control and describes 
means and assigns responsibilities for implementing policies, and prescribes appropriate 
procedures.  It also directs DOD installations to take a proactive approach to consultation with 
Native American tribes, both in the Section 106 process and with respect to tribal cultural 
concerns in general.  Among other things, it also directs installations to select a staff member to 
serve as a liaison to tribes and to educate appropriate staff about tribes with cultural ties to lands 
managed by DOD.   
 
Determination of eligibility: A formal determination of eligibility is a decision by the 
Department of the Interior that a district, site, building, structure or object meets the National 
Register criteria for evaluation although the property is not formally listed in the National 
Register. 
 
Dissection:  The partial erosional destruction of a land surface or landform by gully, arroyo, 
canyon, or valley cutting that leaves flattish remnants, ridges, hills, or mountains separated by 
drainageways. 
 
District:  One of the five National Register of Historic Places property types.  Districts are 
concentrations of significant sites, buildings, structures, or objects united historically or 
aesthetically by plan or physical development. 
 
Dune:  A mound, ridge, or hill of loose windblown granular material (generally sand), either 
bare or covered with vegetation. 
 
Effect:  Any change in the characteristics that contribute to the uses determined appropriate for 
a cultural resource, or to the qualities that qualify a cultural property for the National Register of 
Historic Places (NRHP).  Determination of effect is guided by criteria in 36 CFR Part 800.9. 
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Erosion:  The wearing away of the land surface by water, wind, ice, or other geologic agents and 
by such processes as gravitational creep. 
 
Ethnography:  The branch of anthropology that describes and analyzes extant cultural systems. 
 
Ethnohistory:  Ethnographic information that can be obtained from historical documents; for 
example, diaries of early explorers and early newspaper accounts. 
 
Ethnology:  The branch of anthropology that deals with the comparative cultures of various 
people, including their distributions, characteristics, folkways, religions, and organizations. 
 
Evaluation:  Assessing the historic significance and historic integrity of a site, building, 
structure, district, or object by applying the criteria of eligibility for inclusion in the NRHP. 
 
Fan:  A generic term for constructional landforms that are built of more or less stratified 
alluvium and occur on the piedmont slope, downslope from their source of alluvium. 
 
Fine-textured soil:  Sandy clay, silty clay, or clay. 
 
Floodplain:  A nearly level alluvial plain that borders a stream and is subject to flooding unless 
artificially protected. 
 
Floor:  A generic term for the nearly level, lower part of an intermontane basin (a bolson or 
semibolson) or a major desert stream valley. 
 
Foothill:  A steeply sloping upland that has relief of as much as 1,000 feet (300 m) and fringes a 
mountain range or high-plateau escarpment. 
 
Geomorphic surface:  An episode in landscape development; a mappable part of the land 
surface that is defined in terms of morphology (relief, slope, aspect), origin (erosional, 
constructional), age (absolute, relative), and stability of component landforms.  
 
Geomorphology:  The science that treats the general configuration of the earth’s surface; 
specifically, the study of the classification, description, nature, origin, and development of the 
landforms and their relationships to underlying structure and the history of geologic changes as 
recorded by these surface features. 
 
Gravel:  Rounded or angular fragments of rock as much as 3 inches (2 mm to 7.6 cm) in 
diameter. An individual piece is a pebble. 
 
Groundwater:  Water filling all the unblocked pores of the material below the water table. 
 
Historic archaeology:  Investigation of historical-period sites through archaeological 
techniques; study of the material culture of people living during recorded history in order to 
understand cultural history and human behavior.  
 
Historic context:  An organizing structure for interpreting history that groups information about 
historic properties that share a common theme, geographical location, and time period.  The 
development of historic contexts is a foundation for decisions about the planning, identification, 
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evaluation, registration, and treatment of historic properties based upon comparative 
significance.  
 
Historic integrity:  The ability of a property to convey its historic significance. To be eligible 
for the National Register of Historic Places, a property must be historically significant.  It also 
must possess historical integrity, which is a measure of authenticity and not necessarily 
condition. Elements of integrity to be considered include location, design, setting, materials, 
workmanship, feeling, and association.  Not all seven aspects of integrity need to be retained, but 
a property must have sufficient physical remnants from its period of historical importance to 
illustrate significant aspects of its past.  The integrity of archaeological sites typically is 
evaluated by the degree to which they can provide important contextual information.  The 
integrity of traditional cultural places is interpreted with reference to the views of closely af-
filiated traditional groups, if traditional people will write or talk about such places so information 
can be filed with a public agency.  If a place retains integrity in the perspective of affiliated tradi-
tional groups, it probably has sufficient integrity to justify further evaluation. National Register 
Bulletin 38, Guidelines for Evaluating and Documenting Traditional Cultural Properties, 
provides guidance for identifying and assessing traditional cultural places.  
 
Historic preservation:   16 U.S.C. 470w, Section 301(8), states that historic preservation 
―includes identification, evaluation, recordation, documentation, curation, acquisition, protection, 
management, rehabilitation, restoration, stabilization, maintenance, research, interpretation, 
conservation, and education and training‖ regarding cultural resources. 
 
Historic property:  Any district, site, building, structure, or object listed in or eligible for 
inclusion in the National Register of Historic Places (NRHP) because of its historic significance. 
The regulation at 36 CFR 60.4 explains criteria for determining eligibility for listing in the 
NRHP.  
 
Historic significance:  The importance of a property to the history, architecture, archaeology, 
engineering, or culture of a community, a state, or the nation. It is achieved by meeting one or 
more of the following criteria:  association with events, activities, or patterns (Criterion a); 
association with important persons (Criterion b); distinctive physical characteristics of design, 
construction, or form (Criterion c); potential to yield important information (Criterion d). 
 
Historic theme:  A trend or pattern in history or prehistory relating to a particular aspect of 
cultural development.  
 
Holocene:  The second epoch of the Quaternary period of geologic time, extending from the end 
of the Pleistocene (about 10,000–12,000 years ago) to the present.  
 
Identification:  The first step in the National Historic Preservation Act Section 106 process 
includes preliminary work (such as archival research or literature review), actual efforts to 
identify properties, and the evaluation of identified properties to determine if they qualify as 
historic properties.  The standard is a ―reasonable and good faith effort‖ for identification and 
evaluation. 
 
Igneous rock:  Rock formed by solidification from a molten or partially molten state. Major 
varieties include plutonic and volcanic rock. Examples are andesite, basalt, and granite. 
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Indian tribe:  Under AFI 32-7065, the term Indian tribe includes federally recognized American 
Indian tribes, Alaska Native villages, and Native Hawaiian organizations. A federally recognized 
tribe is one the U.S. government formally recognizes as a sovereign entity that requires 
government-to-government relations. The federal government holds lands in trust for many, but 
not all, Indian tribes. Some tribes are not federally recognized and are not afforded special rights 
under federal law, with the following exception. According to National Register of Historic 
Places guidelines, traditional cultural places include places of cultural significance to both 
federally recognized tribes and other groups. 
 
Inert:  Nonreactive, nonexplosive (in regard to inert ordnance).  
 
Intaglio:  A figure or design incised beneath the surface of the earth or composed of rock 
alignments. 
 
Integrated Cultural Resources Management Plan (ICRMP):  A document that defines the 
procedures and outlines plans for managing cultural resources on DOD installations (see DODI  
4715.3; AFI 32-7065).  
 
Integrated Natural Resources Management Plan (INRMP):  An integrated plan based, to the 
maximum extent practicable, on ecosystem management that shows the interrelationships of 
individual components of natural resources management to mission requirements and other land 
use activities affecting an installation’s natural resources (see DODI 4715.3). 
 
Intensive archaeological survey:  A pedestrian survey that is designed to locate and record all 
archaeological resources within a specified area from surface and exposed profile indications. 
Crew member spacing is 15 m or less for surveys conducted in southwestern Arizona.  
 
Intermontane basin:  A generic term for wide structural depressions between mountain ranges 
that are partly filled with alluvium and are called ―valleys‖ in the vernacular. Also a relatively 
small structural depression within a mountain range that is partly filled with alluvium and 
commonly drains externally through a narrower mountain valley. 
 
Inventory:  A process of descriptive listing and documentation of cultural resources within a 
defined geographic area based on a review of existing data, fieldwork, and other means.  
 
Lago:  Spanish word for lake. 
 
Landform:  A three dimensional part of the land surface, formed of soil, sediment, or rock that 
is distinctive because of its shape, its significance for land use or to landscape genesis, its 
repetition in various landscapes, and its fairly consistent position relative to surrounding 
landforms. 
 
Medium-textured soil:  Very fine sandy loam, loam, silt loam, or silt. 
 
Mesa:  A broad, nearly flat topped and commonly isolated upland mass characterized by summit 
widths that are more than the heights of bounding erosional scarps. 
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Microphytic soil crust:  Also cryptogamic or cryptobiotic soil crust. The fragile, crusty, top 
layer of many desert soils characterized by the growth of lichens, algae, blue-green algae 
(cyanobacteria), liverworts, or mosses, in combination or singularly.  
 
Mountain:  A highland mass that rises more than 1,000 feet (300 m) above its surrounding 
lowlands and has merely a crest or restricted summit area (relative to a plateau). 
 
National Register criteria:  The criteria applied to evaluate the historic significance of 
properties to determine their eligibility for inclusion on the National Register of Historic Places.  
The quality of significance in American history, architecture, archeology, engineering, and 
culture is present in districts, sites, buildings, structures, and objects that possess integrity of 
location, design, setting, materials, workmanship, feeling, and association and meet one of four 
criteria (listed individually below). 
 
National Register criterion a:  associated with events that have made a significant contribution 
to the broad patterns of our history. 
 
National Register criterion b:  associated with the lives of persons significant in our past. 
 
National Register criterion c:  embodying the distinctive characteristics of a type, period, or 
method of construction, representing the work of a master, possessing high artistic values, or 
representing a significant and distinguishable entity whose components may lack individual 
distinction. 
 
National Register criterion d:  having yielded, or may be likely to yield, information important 
in prehistory or history (information potential). 
 
National Register of Historic Places (NRHP):  The official federal list of sites, districts, 
buildings, structures, and objects worthy of preservation consideration because of significance in 
American history, architecture, archeology, engineering, or culture.  The NRHP is administered 
by the Department of the Interior, National Park Service.  Criteria for eligibility, and the 
procedures for nomination, making changes to listed properties, and for removing properties 
from the NRHP are detailed in 36 CFR 60, National Register of Historic Places.  Significance 
may be local, state, or national in scope. NRHP eligibility criteria are published in 36 CFR 60.  
 
Native Americans:  American Indians, Eskimos, Aleuts, and Native Hawaiians (DODI 4715.3).  
 
Object:  One of the five National Register of Historic Places property types. Objects typically 
are small in scale and often artistic in nature, and include sculpture, monuments, boundary 
markers, and fountains. 
 
Outcrop:  That part of a geologic formation or structure that appears at the surface of the earth.  
 
Paleosol:  A soil that formed on a landscape of the past with distinctive morphological features 
that result from a soil-forming environment that no longer exists at the site. The former 
pedogenic process was either altered because of external environmental change or interrupted by 
burial. 
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Palo verde–mixed cacti community:  Found on piedmont slope (bajada) upper alluvial fans, 
pediments, mountainous areas; palo verde, saguaro, triangle leaf bursage, creosote, various cacti, 
ocotillo (Turner and Brown 1982). 
 
Papaguería:  A unique geographic area in southwestern Arizona and northwestern Sonora, 
Mexico; subdivided into the eastern and western Papaguería based on cultural and environmental 
factors. This term is used extensively in archaeological literature to identify a geographic region, 
an environment, and a cultural area. 
 
Pediment:  Broad, gently sloping erosional surface developed at the foot of a receding hill or 
mountain slope. The pediment extends from the abrupt contact of the mountains with the valley 
floor. The pediment formation is a smooth, eroded bedrock surface formed over time and often 
covered with a thin, discontinuous, alluvial veneer. It may be thinly mantled with alluvium and 
colluvium, ultimately in transit from upland front to basin or valley lowland. 
 
Physiographic province:  Very large, general landscape units that display dominant geologic 
formations and patterns such as basins, plateaus, and mountain ranges.  
 
Piedmont:  A general slope rising to mountains. 
 
Plain:  A flat, undulating, or even rolling area, larger or smaller, which includes few prominent 
hills or valleys, is usually at low elevation in reference to surrounding areas, and may have 
considerable overall slope and local relief.  
 
Playa:  The generally dry and nearly level lake plain that occupies the lowest parts of closed 
depressional areas, such as those on intermontane basin floors. Temporary flooding occurs 
primarily in response to precipitation and runoff. 
 
Pleistocene:  The first epoch of the Quaternary period of geologic time, following the Pliocene 
epoch and preceding the Holocene (about 2 million–10,000 years ago). The last epoch of the 
Tertiary period of geologic time, following the Miocene epoch and preceding the Pleistocene 
epoch (about 7 million–2 million years ago).  
 
Pluvial lake:  A lake formed in a period of exceptionally heavy rainfall; a lake formed in the 
Pleistocene epoch during a time of glacial advance and now either extinct or existing as a 
remnant. Standing water on soils in closed depressions. Unless the soils are artificially drained, 
the water can be removed only by percolation or evapo-transpiration. 
 
Pozo:  A dug or drilled well; a freshwater, spring-like upwelling occurring in estuaries or salt 
flats.  
 
Prehistory:  That period of time before written history. In North America, prehistoric usually 
refers to the period before European contact.  
 
Protohistory:  The study of historical-period groups who themselves did not maintain written 
records. The protohistoric period is usually defined as between A.D. 1450 and A.D. 1700.  
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Quaternary:  The second period of the Cenozoic era of geologic time, extending from the end 
of the Tertiary period (about 2 million years ago) to the present and consists of two epochs, the 
Pleistocene (Ice Age) and the Holocene (recent). 
 
Remnant:  A remaining part of some larger landform or of a land surface that has been dissected 
or partially buried. 
 
Represo:  A small, shallow, dug pond, usually on a floodplain. It is 3–5 feet deep and generally 
has water only during rainy seasons.  
 
Represos:  Reservoirs or dams constructed on the alluvial fan or in the valley (Tohono 
O’odham). 
 
Restricted airspace:  Airspace with defined vertical and lateral dimensions that has been 
established by the Federal Aviation Administration (via the rule-making process) to denote areas 
where military activities can occur. 
 
Ridge:  A long, narrow elevation of the land surface, typically sharp crested with steep sides and 
forming an extended upland between valleys.  
 
Riparian habitat or area:  A zone of transition from the aquatic to terrestrial ecosystems, 
whose presence is dependent upon surface and/or subsurface water, which reveals the influence of 
that water through its existing or potential soil/vegetation complex. Riparian habitat may be 
associated with features such as lakes, reservoirs, estuaries, potholes, springs, bogs, wet 
meadows, muskegs, and ephemeral, intermittent, or perennial streams. Riparian areas are often 
characterized by dense vegetation and an abundance and diversity of wildlife.  
 
Riverine:  Located along or in the banks of a river.  
 
Road:  A motor vehicle travelway within the BMGR.  
 
Runoff:  The precipitation discharged into stream channels from an area. The water that flows 
off the surface of the land without sinking into the soil is called surface runoff.  
 
Sand:  As a soil separate, individual rock or mineral fragments from 0.05 to 2.0 mm in diameter. 
Most sand grains consist of quartz. As a soil textural class, a soil that is 85 percent or more sand 
and not more than 10 percent clay. 
 
Sand dune:  An aeolian dune and landform element built of sand-sized mineral particles. Dunes 
commonly occur on the leeward side of a Pleistocene lake bed. 
 
Sandstone:  Sedimentary rock predominantly containing sand-sized particles. 
 
Sheet erosion:  The removal of a fairly uniform layer of soil material from the land surface by 
the action of rainfall and surface runoff. 
 
Silt:  As a soil separate, individual mineral particles that range in diameter from the upper limit 
of clay (0.002 mm) to the lower limit of very fine sand (0.05 mm). As a soil textural class, soil 
that is 80 percent or more silt and less than 12 percent clay. 
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Site:  One of the five National Register of Historic Places property types. The physical location 
of a significant activity or event; often refers to archaeological sites or traditional cultural places, 
although the term also may be used to describe military properties such as testing ranges, treaty 
signing locations, and aircraft wrecks. All sites are the location of past human activities or 
events. 
 
State Historic Preservation Officer (SHPO):  The official appointed by the governor of each 
state and territory to carry out the functions defined in the NHPA and to administer the state’s 
historic preservation program.  SHPOs provide advice and assistance to federal agencies 
regarding their historic preservation responsibilities.  
 
Stewardship:  The management of resources entrusted to one’s care in a way that preserves and 
enhances the resources and their benefits for present and future generations (DODI 4715.3).  
 
Stratified:  Arranged in strata or layers. 
 
Stream terrace:  One of a series of platforms in a stream valley, flanking and more or less 
parallel to the stream channel, originally formed near the level of the stream and representing the 
dissected remnants of an abandoned floodplain, streambed, or valley floor produced by a former 
stage of erosion or deposition. 
 
Structure:  One of the five National Register of Historic Places property types.  A work 
constructed for purposes other than human shelter, including bridges, tunnels, dams, roadways, 
and military facilities such as missiles and their silos, launch pads, weaponry, runways, and 
water towers.  
 
Surface drainage:  Runoff or surface flow of water from an area. 
 
Talus:  Fragments of rock and other soil material accumulated by the forces of gravity at the foot 
of slope. 
 
Terrace:  An embankment, or ridge, constructed across sloping soils on the contour or at a slight 
angle to the contour; an old alluvial plain, ordinarily flat or undulating, bordering a river, a lake, 
or the sea. 
 
Tertiary:  The first period of the Cenozoic era of geologic time, following the Mesozoic era and 
preceding the Quaternary (from approximately 65 million to 2 million years ago). Epoch or 
series subdivisions include, in order of increasing age, Pliocene, Miocene, Oligocene, Eocene, 
and Paleocene. 
 
Tinaja:  A cavity or natural depression eroded into bedrock by stream or wind action and fill 
with direct rainfall or runoff.  Small, rock pocket tinajas (formed by aeolian erosion) are found in 
rock outcrops away from streambeds.  Stream channel tinajas (formed by alluvial action) are 
bedrock pools that range in size from small pot holes to large plunge pools.  These are one of the 
most reliable water sources in the Sonoran Desert.  They can hold several hundreds of gallons 
and in some cases are perennial.  
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Topography:  The relative position and elevation of the natural or man-made features of an area 
that describe the configuration of its surface. 
 
Traditional cultural property (or place):  A property that is eligible for inclusion in the 
National Register of Historic Places because of its association with cultural practices or beliefs of 
a living community that (a) are rooted in that community’s history and (b) are important in 
maintaining the continuing cultural identity of the community.  The traditional cultural 
significance of a historic property is derived from the role the property plays in a community’s 
historically rooted beliefs, customs, and practices.  Examples of properties possessing such 
significance include:  a location associated with the traditional beliefs of a Native American 
group about its origins, its cultural history, or the nature of the world; a rural community whose 
organization, buildings and structures, or patterns of land use reflect the cultural traditions valued 
by its long-term residents; a location where Native American religious practitioners have his-
torically gone, and are known or thought to go today, to perform ceremonial activities in ac-
cordance with traditional cultural rules of practice.  
 
Tribe:  A federally recognized tribe or other federally recognized Native American group or 
organization (DODI 4715.3).  
 
Undertaking:  Any project, activity, action, or program wholly or partly funded under the direct 
or indirect jurisdiction of a federal agency. Includes projects and activities that are executed by 
or on behalf of a federal agency; federally funded; require a federal permit, license, or approval; 
or are subject to state or local regulation administered through delegation or approval authority 
by a federal agency. Also, any action meeting this definition that may have an effect on NRHP 
resources and thereby triggers procedural responsibilities under 16 USC 470 et seq. (see DODI 
4715.3).  
 
Unexploded ordnance (UXO):  Refers to military munitions that have been primed, fused, 
armed, or otherwise prepared for action, and have been fired, dropped, launched, projected, or 
placed in such a manner as to constitute a hazard to operations, installation, personnel, or 
material and remain unexploded either by malfunction, design, or any other cause.  
 
Upland:  Land at a higher elevation than the alluvial plain or stream terrace; land above the 
lowlands along streams. 
 
Valley:  An elongate, relatively large, externally drained depression of the earth’s surface that is 
primarily developed by stream erosion. 
 
Valley fill:  In glaciated regions, material deposited in stream valleys by glacial movement. In 
nonglaciated regions, alluvium deposited by heavily loaded streams. 
 
Varnish (desert varnish):  A surface stain or crust of brown or black manganese or iron oxide, 
typically with a glistening luster, that characterizes many exposed rock surfaces in the desert. It 
coats not only ledges or rocks in place but also boulders and pebbles that are scattered over the 
surface of the ground. 
 
Viewshed:  The total area visible from a point (or series of points along a linear transportation 
facility) and conversely the area that views the facility.  
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Volcanic:  Pertaining to the deep-seated, igneous processes by which magma and associated 
gases rise through the crust and are extruded onto the earth’s surface and into the atmosphere. 
Also, the structures, rocks, and landforms produced by these processes. 
 
Wash (dry wash):  The broad, flat-floored channel of ephemeral stream, commonly with very 
steep or vertical banks cut in alluvium. 
 
Weathering:  All physical and chemical changes produced in rocks or other deposits at or near 
the earth’s surface by atmospheric agents. These changes result in disintegration and 
decomposition of the material. 
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Executive Summary 
This Integrated Pest Management Plan is a comprehensive, long-range document that captures 
all of the pest management operations and pesticide-related activities conducted on the 
installation. It incorporates pest management practices and the local, state, federal, and 
Department of Defense regulations, and conforms to the requirements of Department of 
Defense Instruction 4150.07, DoD Pest Management Program, Chief of Naval Operations 
Instruction 6250.4C, Navy Pest Management Programs, Chief of Naval Operations Instruction 
5090.1E, Environmental Readiness Program, and Marine Corps Order 5090.2 Environmental 
Compliance and Protection Program. It supplies comprehensive information about the pest 
management program to installation staff and internal and external compliance auditors. 


The Naval Facilities Engineering Command, Atlantic’s Applied Biology Center prepared this plan 
using information obtained through pest management data collection, on-site observations, 
installation personnel interviews, and document reviews. 


The main goal of the various pest control functions is to support the mission of Marine Corps Air 
Station Yuma. Pest control services are needed on the installation in order to: 


1. Provide services that will prolong the life of the structures through subterranean termite 
and nuisance pest control 


2. Maintain the safety and security of industrial and storage areas through weed control 


3. Provide airfield vegetation, control and removal of infield areas, taxiway and runway 
shoulders and overruns, as well as navigational aide clear zone areas 


4. Provide nuisance pest control to all buildings (except public-private venture housing) and 
outdoor areas to ensure a good working and living environment 


5. Control weed and insect pests in all recreational and lawn areas to maintain aesthetics 
and provide recreational facilities to personnel 


6. Provide control of mosquitoes, flies, and other potential disease vectors to ensure the 
comfort and well-being of all personnel 


7. Provide vertebrate pest control, including rodent control, to all areas of the installation. 


The fundamental pest management requirements are that pesticides be mixed, applied, stored, 
and disposed of in accordance with the pesticide label and all applicable policies and 
regulations; installations maintain an up-to-date integrated pest management plan; installations 
designate an integrated pest management coordinator and a pest management performance 
assessment representative (if contracted); all pest management operations be reported; all 
pesticides be approved prior to use; and all pest management personnel be appropriately 
certified. 


This plan focuses on safe, environmentally-sound, cost-effective, and reliable control of pests 
through integrated pest management. Integrated pest management depends on education, 
proper surveillance, and identification of pests, non-chemical and chemical control methods, 
and individual responsibility for pest prevention. 
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Chapter 1. Introduction 


1.1. INTEGRATED PEST MANAGEMENT PLAN 


The Integrated Pest Management Plan (IPMP) is a long-range, comprehensive planning and 
operational document that establishes the strategy and methods for conducting a safe, effective, 
and environmentally-sound Integrated Pest Management (IPM) program. The IPMP covers all 
pest management and pesticide-related activities conducted by civilian and military Department 
of Defense (DoD) personnel and commercial contractors within all functional areas of the 
installation. 


 Authority 


Department of Defense Instruction (DoDI) 4150.07, DoD Pest Management Program, Chief of 
Naval Operations Instruction (OPNAVINST) 6250.4C, Navy Pest Management Programs, Chief 
of Naval Operations (OPNAVINST) 5090.1E, Environmental Readiness Program, and Marine 
Corps Order 5090.2, Environmental Compliance and Protection Program, require that all Navy 
and Marine Corps installations develop and implement an IPMP in accordance to the guidelines. 
The IPMP will detail all aspects of pesticide management including administration, procurement, 
contract services, storage, disposal, safety, reporting, vehicles, integrated pest management, 
and applicable laws and regulations.  


 Department of Defense Measures of Merit 


This plan provides the framework for Marine Corps Air Station (MCAS) Yuma to meet the DoD’s 
annual goals or measures of merit (MoMs). As established in DoDI 4150.07, and updated by the 
Armed Forces Pest Management Board, the MoMs are: 


1. Measure of Merit 1: All DoD installations will maintain IPM plans that are reviewed and 
approved by a DoD-certified PMC and annually updated by the Integrated Pest 
Management Coordinator (IPMC). 


MCAS Yuma helps meet this goal by implementing (via the commanding officer’s 
signature) this plan. 


2. Measure of Merit 2: All DoD installations will adhere to the principals of integrated pest 
management and the DoD will maintain the goal of minimizing annual pesticide use by 
both government and contractor pesticide applicators on its installations. The DoD will 
maintain or reduce total pesticide use on DoD installations to a level no greater than 
425,000 pounds (average usage of the fiscal years 2007 and 2009 usage) of active 
ingredient per year.  


MCAS Yuma provides data for this MoM through the reporting requirement (section 2.3). 


3. Measure of Merit 3: All DoD pesticide applicators will be certified. Direct-hire Certification 
employees, certified in accordance with Volumes 1 and 2 of DoDM 4150.07, have up to 
2 years to become certified after initial employment. Contracted employees must have 
appropriate State certification in the appropriate categories at the time the contract is 
awarded. 
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MCAS Yuma ensures proper certification of all applicators through regular verifications 
and maintains a list of certifications in appendix E of this plan. See section 2.4 for 
training and certification requirements. 


4. Measure of Merit 4: By the end of Fiscal Year 2020, all pesticide application on all 
Archiving DoD installations, or in support of a DoD operation, will be reported. Reports 
will be entered into a searchable DoD database and permanently archived. 


MCAS Yuma ensures proper reporting of pesticide applications by entering applications 
into the NAVFAC Online Pesticide Reporting System (NOPRS). 


 Integrated Pest Management Plan Implementation 


The IPMP must be reviewed and approved by installation stakeholders and professional pest 
management consultants (PPMCs) from Naval Facilities Engineering Command (NAVFAC), and 
the Bureau of Medicine and Surgery (BUMED). The IPMP is implemented upon signature of the 
installation’s commanding officer. The integrated pest management coordinator (IPMC) has the 
task of implementing, coordinating, and executing the IPMP among each of the functional areas 
of the installation. 


 Integrated Pest Management Plan Maintenance 


Once the IPMP has been developed and implemented, it must be reviewed annually and 
updated as necessary. The installation IPMC is responsible for maintaining the IPMP. 


1.1.4.1. Internal Review 


The IPMC shall conduct an internal review annually in coordination with the pest management 
service providers (PMSPs) and other functional area points of contact (POCs). The review 
should include updating contract information, applicator certifications, pesticides, and pest 
management operations to be used on the installation, as well as, updating pesticide use 
records. The pest management program self-assessment checklist (appendix C) is available as 
a tool to review compliance issues during the internal review. 


1.1.4.2. Off-Site Review 


The IPMC may request that a NAVFAC Applied Biology PPMC perform a review of regulatory 
requirements, reporting, and pesticide approval procedures. 


1.1.4.3. On-Site Review 


The NAVFAC Applied Biology PPMC shall perform an on-site review of the entire pest 
management program every three years to ensure compliance with the IPMP. The review may 
be performed more frequently if extensive program problems exist. A copy of the last technical 
review report can be found in appendix C. 


1.1.4.4. Integrated Pest Management Plan Rewrite 


The IPMP should be rewritten every five years to reflect new contracts, personnel, pest 
management practices, and regulatory changes. 
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1.2. INSTALLATION BACKGROUND 


MCAS Yuma is considered the Marine Corps’ premier aviation training base.  


 Mission 


The mission of MCAS Yuma is to provide aviation ranges, support facilities and services that 
enable tenants, other Marine Corps commands, visiting military and interagency forces to 
enhance their mission capabilities and combat readiness. 


With access to more than one million acres of bombing and aviation-training ranges and superb 
flying weather, MCAS Yuma supports 80 percent of the Corps' air-to-ground aviation training. 
The air station hosts approximately 70 aviation units, bringing an average of 600 aircraft and 
14,000 personnel for ongoing training that takes place throughout the year. Covering five square 
miles of southeastern Yuma, the air station is home to a number of tenant units, including 
Marine Aviation Weapons and Tactics Squadron 1 (MAWTS-1), Marine Operational Test and 
Evaluation Squadron 1 (VMX-1), Marine Aircraft Group 13 (MAG-13), Marine Air Control 
Squadron 1 (MACS-1), Marine Fighter Training Squadron 401 (VMFT-401), and Combat 
Logistics Company 16 (CLC-16). 


 Location and Facilities 


MCAS Yuma is located in the southwest corner of Arizona near the California border and the 
international border with Mexico. The main station is located on approximately five square miles 
of land within the City of Yuma at the southeastern city limits. The airfield, which is utilized by 
MCAS Yuma for military operations, is a joint use facility that includes commercial, general 
aviation, and aircraft manufacturer facilities as well as operations under agreement with the 
Yuma County Airport Authority. Several offsite properties fall under the jurisdiction of MCAS 
Yuma, including the Cannon Air Defense Complex (CADC), the Barry M. Goldwater Range 
(BMGR) West, the Chocolate Mountain Aerial Gunnery Range (CMAGR), Telegraph Pass, 
Martinez Lake, and Camp Billy Machen Desert Warfare Training Facility.  


The CADC is an annex location of MCAS Yuma located approximately seven miles from the 
MCAS Yuma main station. CADC supports an unmanned aerial vehicle squadron, aviation 
command and control squadron; a Marine air control squadron that provides aerial surveillance, 
air traffic control, ground-controlled intercept, and aviation data-link connectivity; and and an 
aviation wing support squadron, including heavy equipment operation, motor transportation, 
aircraft rescue and firefighting, weather services, expeditionary airfield operations, fuels, utilities, 
explosive ordnance disposal, food service and engineering. 


Telegraph Pass is a satellite communication facility located outside of the MCAS Yuma main 
boundary. The site includes a tele-communication shelter, backup emergency power generator 
and a cell phone tower. The site is maintained by the Communications Department (S-6) and 
Public Works. The site is located approximately 15 miles east of the air station on top of a 
mountain. 


The BMGR in southwestern Arizona encompasses approximately 1.7 million acres. The US Air 
Force and US Marine Corps use the range for training military aircrews in the tactical execution 
of air-to-air and air-to-ground missions. The Air Force is the primary user of and managing 
agency for the eastern portion of the range, and the Marine Corps is the primary user of and 
managing agency for the western portion of the range, referred to as the BMGR West. 







  


Integrated Pest Management Plan  MCAS Yuma 
1-4 


The CMAGR has served as a military training range since 1942. It is located in Imperial and 
Riverside counties in the southeast corner of California and east of the Salton Sea. Camp Billy 
Machen is located in the CMAGR Special Warfare Training Area, near Niland, in Imperial 
County. Camp Billy Machen supports training of special operations forces. 


1.3. PEST MANAGEMENT PROGRAM OVERVIEW 


The pest management program is summarized below. 


1. General pest control services are provided in-house by base pest control (Installation 
and Logistics Department, Public Works Division, Facility Management Branch, Facility 
Maintenance Shop).  


2. Grounds maintenance operations are conducted primarily under contract with The 
Centers for Habilitation (TCH), subcontractor under Job Options Inc. 


3. The Defense Commissary Agency (DeCA) commissary receives contract pest control 
services from Western Exterminator.  


4. Carl’s Jr, Rice King (now an L&L Hawaiian BBQ), Benito’s Pizza, and Navy Federal 
Credit Union contract pest control services independently with Ecolab.  


5. Subway reportedly has received pest control services from Yuma Pest & Termite 
Systems on a limited, as-needed basis.  


6. The Range Management Department oversees several agricultural outleases. 
7. The National Park Service sprays for weeds on MCAS Yuma ranges. 
8. The Branch Health Clinic Yuma Preventive Medicine Department performs food service 


sanitation inspections and oversees programs to prevent vector-borne and other 
infectious diseases. 


9. Public-private venture (PPV) housing for MCAS Yuma is run by Lincoln Military Housing. 
PPV is receiving contracted pest control services from Sun City Pest Control, and 
landscaping from JSA. 


10. The Marine Corps Exchange (MCX) stores and DeCA commissary display and sell 
garden and household pesticides.  


 Pest Management Objectives 


The objectives of the installation’s pest management program are: 


1. The prevention of pest-related health and safety problems that affect the mission. 


Examples of health-related pests that may affect the mission include, but are not limited 
to mosquitoes, bees, and bed bugs. Any pest may impact the mission when its numbers 
become excessive. Prevention of pest-borne disease and injury is a component of force 
health protection. Force health protection seeks to maintain a healthy and fit military and 
civilian force in order to maintain the highest levels of readiness. Pest management is a 
force multiplier for construction battalions, maintenance commands, and other 
deployable units. Additionally, the military and civilian infrastructure on the installation 
must be protected in order to provide the necessary support to these units as well. 


2. The prevention of pest damage to equipment and subsistence used to support the 
operational mission of the activities and tenant commands. 
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Equipment and materials are susceptible to physical damage by pests and the financial 
costs of such damage can be high. Rodents, for example, can cause considerable 
damage to electronic equipment through gnawing on electrical components. Examples 
of pests that may damage equipment and subsistence include, but are not limited to 
rodents, wood-destroying pests, and stored-product pests. 


3. Vegetation management to protect the local environment. 


The introduction of non-native/invasive species of plants can increase the risk of fire and 
degrade the surrounding native environment that is home to a number of endangered 
and threatened animal and plant species. 


4. The protection of government real property, materiel, and aesthetics. 


Buildings and roads that form the infrastructure of the installation are susceptible to 
pests. If not adequately prevented and controlled, termites can cause extensive damage 
to wood structures. Weeds can cause damage to roadways and increase the risk of fire. 
Brush, deleterious trees, weeds, and other plants located on the airfield and within 
security fence clear zones can also be problematic. 


5. The reduction of the use of and dependence on pesticides. 


 Program Requirements 


1.3.2.1. Administration 


Proper administration of the pest management program ensures accountability and 
documentation through planning, record keeping, reporting, training, pesticide and contract 
approval, and regulatory compliance. Table 1-1 outlines the pest management administrative 
program requirements. 


Table 1-1. Pest management administrative program requirements. 


Requirement Description Reference Responsibility Locator 


PLANNING Review and revise the 
IPMP annually. 


OPNAV M-5090.1 
OPNAVINST 
6250.4C 
MCO 5090.2 
DoDM 4150.07 Vol 1 


IPMC 


Section 
1.1.4 


PESTICIDE 
APPROVAL 


Compile and submit list 
of new pesticides to 
NAVFAC Applied 
Biology for approval for 
use on the installation. 


OPNAV M-5090.1 
OPNAVINST 
6250.4C 
MCO 5090.2 
DoDM 4150.07 Vol 1 


IPMC in 
coordination with 
PMPARs Section 


2.2 
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RECORDING Record all pest 
management operations 
conducted on the 
installation after each 
operation. 


OPNAV M-5090.1 
OPNAVINST 
6250.4C 
MCO 5090.2 
DoDM 4150.07 Vol 1 
7 CFR §110* 


All pesticide 
applicators 


Section 
2.3.1 


MAINTAINING Maintain records of all 
pest management 
operations conducted 
on-site indefinitely. 


OPNAV M-5090.1 
OPNAVINST 
6250.4C 
MCO 5090.2 
DoDM 4150.07 Vol 1 
7 CFR §110* 


IPMC in 
coordination with 
PMPARs Section 


2.3.2 


REPORTING Compile and report all 
pest management 
operations to NAVFAC 
Applied Biology 
monthly. 


OPNAV M-5090.1 
OPNAVINST 
6250.4C 
MCO 5090.2 
DoDM 4150.07 Vol 1 
7 CFR §110* 


IPMC in 
coordination with 
PMPARs Section 


2.3.3 


PESTICIDE 
APPLICATOR 


CERTIFICATION 


Ensure that all 
personnel applying 
pesticides on 
installations have 
current DoD pesticide 
applicator certification if 
in-house or state 
commercial applicator 
certification if 
contracted. 


OPNAV M-5090.1 
OPNAVINST 
6250.4C 
MCO 5090.2 
DoDM 4150.07 Vol 1 
40 CFR §171*  


IPMC in 
coordination with 
PMPARs 


Section 
2.4 


COMPLIANCE Ensure that all program 
elements are in 
compliance with all 
federal regulations. 
Navy policy is to comply 
with local/state 
regulations. 


OPNAV M-5090.1 
OPNAVINST 
6250.4C 
MCO 5090.2 
DoDM 4150.07 Vol 1 


IPMC in 
coordination with 
PMPARs Section 


3.3 


CONTRACT 
REVIEW 


Review pest 
management contract 
specifications for 
compliance with the 
IPMP and submit to 
NAVFAC Applied 
Biology for final review 
and approval prior to 
advertising. 


OPNAV M-5090.1 
OPNAVINST 
6250.4C 
MCO 5090.2 
DoDM 4150.07 Vol 1 


Facilities Support 
Contracting 
personnel 
PMPARs Section 


2.5 


• * (applies to restricted-use pesticides only) 
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1.3.2.2. Operations 


Operations are the day-to-day management of pests through pesticides and non-chemical 
means. Pest management on the installation includes the following categories of operations: 


1. Ornamental and Turf—Control and management of pests of landscape plants and turf 
including arthropods, fungi, and weeds. 


2. Right-of-way—Control and management of vegetation along roadways, airfield surfaces, 
security clear zones, and near fuel farms to reduce fire risk and enhance security. 


3. Aquatic Weed Control—Control of vegetation in ponds and ditches. 


4. Industrial, Institutional, Structural, and Health-Related—Control and management of 
pests in and around buildings. Pests may include cockroaches, termites, bees, 
venomous animals, stored product insects, rodents, and feral animals. 


5. Public Health—Control and management of human and animal disease vectors such as 
rodents, mosquitoes, flies, ticks, and fleas. 


6. Nuisance Pest Control—Control of insect pests that are a nuisance or annoyance to 
base personnel, but do not present a health risk. 


7. Invasive Plants—Removal of non-native species of plants that are detrimental to native 
plant and animal habitats. 


8. Vertebrate Control—Control of animal predators that prey upon endangered or 
threatened animals and their habitats, or infest food and material storage. 


Each of these operations must meet various requirements that are listed and described in table 
1-2. 


Table 1-2. Pest management operations program requirements. 


Requirement Description Reference Responsibility Locator 


INTEGRATED PEST 
MANAGEMENT 


Federal agencies 
shall use Integrated 
Pest Management 
techniques in 
carrying out pest 
management 
activities and shall 
promote Integrated 
Pest Management 
through 
procurement and 
regulatory policies, 
and other activities. 


OPNAV M-5090.1 
OPNAVINST 
6250.4C 
MCO 5090.2 
DoDI 4150.07 
7 U.S.C. § 136r-1 


IPMC 
Pesticide 
applicators 


Section 3.1.1 
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STORAGE Pesticides kept on 
installations must 
be procured and 
stored in 
accordance with 
installation and 
federal regulations. 
DoD Policy is to 
comply with 
local/state 
regulations when 
meeting those 
standards does not 
degrade DoD 
missions. 


OPNAV M-5090.1 
OPNAVINST 
6250.4C 
MCO 5090.2 
DoDM 4150.07 
Vol 1 
AFPMB TG 17 
29 CFR §1910 
40 CFR §165  


Pest control shop 
supervisor 


Section 3.4.3 


APPLICATION Only registered 
pesticides will be 
used. Applicators 
must apply 
pesticides in a 
manner that 
ensures safety and 
protects the 
environment. A 
copy of the 
pesticide label shall 
be available at the 
application site. 


OPNAV M-5090.1 
OPNAVINST 
6250.4C 
MCO 5090.2 
DoDI 4150.07 
40 CFR §166 


Pesticide 
applicators 


Section 3.4.5 


CONTAINERS All containers used 
to store or transport 
a pesticide must 
have the original or 
copy of the original 
label attached. 
Service containers 
must have attached 
label identifying: 
the person 
responsible for the 
container, the 
name of chemical, 
and the signal 
word.  


OPNAV M-5090.1 
OPNAVINST 
6250.4C 
MCO 5090.2 
40 CFR §156 


Pesticide 
applicators 


Section 
3.4.5.1 
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APPLICATOR 
SAFETY 


The installation 
must provide 
procedures, 
medical support, 
equipment, and 
supplies to ensure 
the safety of DoD 
pesticide 
applicators during 
pest control 
operations. 
 
Note: Contractors 
are responsible for 
supplying their own 
PPE and having a 
medical support 
plan in place in the 
event of an 
accident. 


OPNAV M-5090.1 
OPNAVINST 
6250.4C 
MCO 5090.2 
DoDM 4150.07 
Vol 1  
29 CFR §1910 


Naval Branch 
Health Clinic 
Safety 
Department 


Section 4.1 


CLEANING AND 
DISPOSAL 


Equipment shall be 
cleaned to prevent 
health and 
environmental 
hazards due to 
chemical residues. 
Prevent water from 
container and 
equipment rinsing 
from entering storm 
drains and water 
bodies. Dispose of 
empty containers 
properly. Manage 
and dispose 
hazardous waste 
and non-hazardous 
waste properly. 


OPNAV M-5090.1 
OPNAVINST 
6250.4C  
MCO 5090.2 
40 CFR §165 
40 CFR §260-273 


Pesticide 
applicators 


Section 3.4.6 


SPILL PREVENTION Spill kits shall be 
maintained in pest 
control shops and 
on pest control 
vehicles. Pest 
management 
personnel shall be 
familiar with the 
installation spill 
contingency plan. 


OPNAV M-5090.1 
OPNAVINST 
6250.4C 
MCO 5090.2 
40 CFR §300 


Pesticide 
applicators 


Section 5.3.4 


 


 



http://www.ecfr.gov/cgi-bin/text-idx?SID=473837efb4174ce5d1e3b1deb8bb725d&mc=true&tpl=/ecfrbrowse/Title40/40cfrv29_02.tpl#0
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Chapter 2. Program Administration 


2.1. ROLES AND RESPONSIBILITIES 


The success of the pest management program depends largely on a clear understanding of the 
roles and responsibilities for the organizations and personnel involved. The following is a listing 
of the key organizations and personnel and their duties as presented in DoD guidance 
documents for the implementation of the IPMP. 


 Installation Commanding Officer 


The installation commanding officer (CO) is responsible for the funding, prioritizing, compliance 
and enforcement of the pest management program. The installation CO delegates compliance 
and enforcement of the pest management program to the IPMC via the IPMC designation letter. 
Responsibilities of the installation CO include: 


1. Budgeting for IPMPs, training, operations, and facilities in compliance with legal and 
DoD requirements 


2. Designating an integrated pest management coordinator in writing 


3. Implementing and supporting the IPMP 


4. Ensuring all pest management operations are conducted safely and have minimal 
impact on the environment 


5. Ensuring an IPM program, minimizing the use of pesticides, is implemented 


6. Ensuring the installation’s IPM plan and program are in compliance with all applicable 
federal, state, and local laws as well as DoD regulations. 


 Integrated Pest Management Coordinator 


The IPMC is designated by the installation CO in writing as the advisor to the installation CO 
and coordinator of all installation pest management activities. The IPMC designation letter is in 
appendix E. Responsibilities of the IPMC include: 


1. Coordinating the installation’s pest management program including implementation, 
maintenance, and annual update of the IPMP 


2. Coordinating the rewrite of the IPMP every 5 years 


3. Coordinating reporting of all pest management operations on the installation to NAVFAC 
Atlantic Applied Biology 


4. Ensuring current certification and continuing pest management training of pesticide 
applicators and pest management performance assessment representatives (PMPARs) 


5. Receiving and compiling lists of new pesticides and uses from all PMSPs on the 
installation and submitting them to NAVFAC Atlantic Applied Biology for review and 
approval 
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6. Maintaining current list of approved pesticides 


7. Acting as liaison between installation and Applied Biology and local, state, and federal 
agencies for pest management and pesticide regulatory issues. 


 Environmental Department 


The installation environmental department provides oversight on environmental protection and 
compliance regarding pest management operations. Responsibilities of the department include: 


1. Reviewing and approving new pesticides and pest management operations that may 
adversely impact the environment 


2. Conducting internal compliance assessments of the pesticide and pest management 
program 


3. Providing technical review of the IPMP. 


 Range Management Department 


The Range Management Department is responsible for implementing the natural and cultural 
resource management program on MCAS Yuma. Range Management natural resources staff 
handle all wildlife species (e.g., coyotes, skunks, rabbits, bobcats, reptiles, birds) on the main 
station and ranges (BMGR-West and CMAGR). Range Management has an active role in 
contracting invasive species management on BMGR-West and CMAGR. 


Natural resources on the ranges are described in detail in the installation’s Integrated Natural 
Resources Management Plans (INRMPs). Copies of the INRMPs are included on the CD of 
supporting documents provided with this plan. Responsibilities of the Range Department 
include: 


1. Providing information on protected species, endangered or threatened species, noxious 
or invasive species, and environmentally-sensitive sites 


2. Providing guidance on the management of nuisance wildlife. 


The Range Management Department may be responsible for approving pest control in and 
around areas with cultural resources. Cultural resources are described in the Integrated Cultural 
Resources Management Plan(s) (ICRMPs) which can be provided by the Range Management 
Department. 


The Range Management Department also has oversight of the agricultural outlease program. 
Agricultural outlease program requirements include: 


1. Ensure that all pesticides are approved prior to use and that all pesticide usage reports 
are forwarded to the IPMC and the NAVFAC Applied Biology PPMC, or reported using 
NOPRS. 


2. Ensure that only current, state-licensed pesticide applicators apply pesticides. 


3. Control pests in accordance with the Soil and Water Conservation Plan. 
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 Facilities Engineering and Acquisition Division 


The Facilities Engineering and Acquisition Division (FEAD) prepares, manages, and assesses 
pest control and grounds maintenance contracts. The performance assessment representative 
(PAR) monitors and evaluates the performance of contracted PMSPs to ensure that pest control 
measures are properly applied. The PAR serves as liaison between the contractor and the 
IPMC. Responsibilities of the FEAD include: 


1. Preparing contracts ensuring that all requirements of the IPMP are included in the 
contract specifications 


2. Coordinating with the NAVFAC Applied Biology PPMC for a review of pest management 
contract specifications prior to advertisement for bid 


3. Maintaining copy of each contract on file 


4. Monitoring pest management contractors; ensuring effective and safe application of pest 
management practices, identifying and documenting discrepancies, and seeking 
corrective action with contractors in accordance with the contract 


5. Ensuring contractors record all pest management activities and submit reports including 
actual pesticide use through the NAVFAC Online Pesticide Reporting System (NOPRS) 
or to the IPMC on a monthly basis. 


All PMPARs shall be delegated the authority (in the contract and in the PMPAR appointment 
letter) to halt any contract pesticide applications that: 


1. Endanger or present a hazard to humans, animals, or the environment 


2. Violate contract specifications, or applicable federal, state, DoD, or Navy 
laws/regulations 


3. Violate the pesticide label. 


 Naval Branch Health Clinic 


The Naval Branch Health Clinic includes preventive medicine, industrial hygiene, and 
occupational health departments. This section discusses responsibilities for each department. 


2.1.6.1. Preventive Medicine 


The Naval Branch Health Clinic provides public health support to the installation in accordance 
with Navy Medical (Command) (NAVMED) P-5010, Manual of Naval Preventive Medicine, and 
OPNAVINST 6250.4C. Responsibilities of the health clinic include: 


1. Acting as advisor and liaison to the installation CO for public health pest prevention and 
management 


2. Conducting surveys for pests of medical importance, such as cockroaches, mosquitoes, 
bed bugs, etc., through habitability and food service sanitation inspections 


3. Establishing and maintaining liaison with local health agencies as they pertain to vector 
management and vector-borne and zoonotic disease prevention 
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4. Maintaining current certification as DoD category 8 (public health) pesticide applicator 


5. Developing and maintaining an emergency plan for vector and pest control during a 
vector-borne disease outbreak or disaster 


6. Providing technical review of the IPMP. 


2.1.6.2. Industrial Hygiene 


Industrial hygiene (IH) personnel perform surveys (i.e., for pest management employees) to 
characterize occupational exposures (i.e., to inherent chemical, physical, ergonomic, and 
biological stressors) and control measures (e.g., engineering–local exhaust and mechanical 
dilution ventilation systems; administrative–warning signs, standard operating procedures, 
training requirements, etc.; and personal protective equipment–respiratory protection and 
chemical resistant clothing). In addition, IH surveillance information is used to initiate, continue, 
or end medical surveillance. 


2.1.6.3. Occupational Health 


Occupational health personnel are responsible for performing all necessary medical surveillance 
(such as physical examinations and blood testing) for government pest management personnel, 
as deemed necessary. 


 Facilities Maintenance (In-House Pest Control Shop) 


The in-house pest control shop performs routine pest management on the installation and 
responds to service requests from tenants. Responsibilities of the shop include: 


1. Controlling nuisance, public-health, and structural pests 


2. Conducting pest control inside buildings and facilities 


3. Conducting pest control on improved grounds 


4. Maintain and ensure regulatory compliance of pest control shop and pesticide storage 
facilities 


5. Ensure compliance with DoD requirements for applicator certification, pesticide approval, 
and pest management operation reporting. 


 Contract Pest Management Service Providers 


Contract PMSPs are required to be certified as pesticide applicators in the appropriate state 
(e.g., Arizona or California) where work is being performed. These responsibilities apply to all 
contractors on the installation. Responsibilities of contract PMSPs include: 


1. Conducting pest management operations in accordance with the contract specifications 
or lease agreements and the IPMP and in compliance with federal and state laws and 
regulations 


2. Submitting a list of pesticides proposed for use on the installation to their government 
representative 
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3. Communicating all pest management issues and requirements via the government 
representative 


4. Submitting daily pest management operation records to the government representative 
or through NOPRS. 


 Marine Corps Community Services 


Marine Corps Community Services (MCCS) provides recreational activities for military and 
civilian personnel on the installation. This includes maintenance of the athletic fields. 
Additionally, MCCS oversees commercial food concessions. With respect to athletic field 
maintenance, MCCS must:  


1. If applicable, ensure that all personnel who apply pesticides maintain current 
certifications in the appropriate categories (see section 2.4 for more information) 


2. If applicable, ensure that all pesticides are approved, prior to use, by the IPMC and 
NAVFAC Applied Biology PPMC 


3. If applicable, provide copies of the pesticide labels to the IPMC 


4. If applicable, maintain and report records of all pesticide applications in accordance with 
the requirements outlined in this IPMP 


5. If applicable, maintain the pesticide storage and mixing facility in accordance with the 
requirements of this IPMP and installation regulations 


6. If applicable, obtain adequate supplies of pesticides, pesticide dispersal equipment, and 
personal protective equipment (PPE), and ensure equipment is properly maintained 


7. If applicable, ensure that all pesticide applicators practice IPM 


8. Ensure that landscape cultural management practices are used to maintain the health of 
plants and turf to prevent disease and pest infestations 


9. Ensure that new plants brought onto the installation for landscaping in recreational areas 
are not invasive, infested with pests, or infected with disease. 


With respect to MCCS food establishments, MCCS must: 


1. Ensure that proper sanitation is maintained in all food handling facilities 


2. Submit any contract specifications (outside of the installation pest management contract) 
for pest management to the IPMC for technical review prior to submitting the contract for 
bid 


3. Ensure that only current, state-licensed pesticide applicators apply pesticides 


4. Ensure that all pest management activities are reported in accordance with the 
requirements outlined in this IPMP (for pest management that is conducted separately 
from the installation contract). 
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 Marine Corps Exchange 


The Marine Corps Exchange (MCX) displays and sells household and garden pesticides for 
retail sale. Additionally, the MCX runs commercial food concessions. With respect to pesticide 
sales, the MCX must: 


1. Ensure that pesticides are displayed in accordance with the pesticide label and other 
federal, state, and local regulations. 


2. Ensure that store employees are properly trained on emergency procedures in the event 
of a pesticide spill. 


With respect to food concessions, the MCX must: 


1. Ensure proper sanitation is maintained in all food handling facilities 


2. Submit any contract specifications (outside of the installation pest management contract) 
for pest management to the IPMC for technical review prior to submitting the contract for 
bid 


3. Ensure only current, state-licensed pesticide applicators apply pesticides 


4. Ensure all pest management activities are reported in accordance with the requirements 
outlined in this IPMP (for pest management that is conducted separately from the 
installation contract). 


 Commissary 


The commissary not only sells food and healthcare items, but also household pesticide items. 
The commissary must: 


1. Ensure proper sanitation is maintained in the store 


2. Ensure food items for sale are free from stored product pests 


3. Ensure commissary facilities are surveyed and controlled for invading pests 


4. Coordinate with the Army Veterinarian on pest or sanitation problems 


5. Ensure that pesticides are displayed in accordance with the pesticide label and other 
federal, state, and local regulations 


6. Ensure store employees are properly trained on emergency procedures in the event of a 
pesticide spill. 


 Provost Marshal’s Office, Animal Control 


The Provost Marshal’s Office animal control officers are responsible for feral dog and cat control 
on the installation. Pet owners are required to register their pets with Animal Control. 
Responsibilities of Animal Control include: 


1.  Vaccination tracking and updates 


2. First response to animal complaints 
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3. Enforce MCAS Yuma and Marine Corps Orders regarding pets, quarantines, and feral 
cat population control 


4. Liaison with Range Management Department natural resources personnel to control and 
protect endangered/protected species and their habitats by reporting all encounters and 
noticeable changes of wild animals on the installation. 


 United States Army Veterinary Services 


The veterinary services department provides clinical support for military working dogs and 
services for privately-owned pets and animals. Veterinary technicians also provide food 
inspection for the commissary and for other food items delivered to the installation. 
Responsibilities of the veterinarian include: 


1. Conducting surveillance for pests which damage, destroy, and contaminate food stored 
in the commissary and installation facilities 


2. Ensuring stored field rations (e.g., meals, ready to eat (MREs), etc.) are free from pests 


3. Advising preventive medicine and the IPMC of any zoonotic diseases that may require 
pest management 


4. Providing advice and education to pet owners on preventing pest infestations. 


 Public-Private Venture Housing 


The public-private venture (PPV) housing manager provides pest control and landscape 
maintenance for military family housing residents. 


1. Ensure that pesticide usage reports for outdoor pesticide applications (including 
herbicides) are forwarded to the IPMC and the NAVFAC Applied Biology PPMC, or 
reported using NOPRS 


2. Ensure that only current, state licensed pesticide applicators apply pesticides 


 Building Occupants and Barracks/Housing Residents 


All installation personnel have the responsibility to:  


1. Apply good sanitary and pest exclusionary practices to prevent pest infestations 


2. If permitted for personal use, use pesticides in accordance with the pesticide label 


3. Coordinate and cooperate fully with PMSPs in scheduling pest management and 
preparing the areas for pesticide treatment if necessary. 


2.2. PESTICIDE APPROVAL 


Only pesticides approved by both the Environmental Protection Agency (EPA) and the state 
shall be used. Additionally, DoD, Department of the Navy (DoN), and Marine Corps directives 
require installations to submit a list of all pesticides that will be used during control operations to 
the cognizant NAVFAC Applied Biology PPMC for review and approval (OPNAVINST 6250.4C, 
paragraph 4; OPNAV M-5090.1, paragraph 24-3.4; MCO 5090.2, paragraph 030601). The 
purpose of this approval process is to ensure that only registered pesticides which are safe, 
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effective, and appropriate for the site will be used on the installation. Requests for pesticide 
approval will be submitted to the NAVFAC Applied Biology PPMC via the installation IPMC 
using NOPRS (see section 2.3.3). Once a pesticide is approved, it may be used on-site as per 
the label directions. New pesticides may also be added to the list and submitted for approval as 
needed. The list should be reviewed and updated annually by the IPMC as part of the IPMP 
maintenance. Pesticides currently approved for use on the installation are listed in appendix D.  


The IPMC shall maintain a hard copy or electronic version of the manufacturer’s label and 
safety data sheet (SDS) for each pesticide on the pesticide authorized use list (AUL); these 
should be made easily accessible to installation personnel upon request. The PMPARs or the 
PMSPs should also maintain copies. Pesticide labels and their registration status can be found 
on the EPA’s National Pesticide Information Retrieval System.   


2.3. RECORDS AND REPORTING 


All shore installations and units performing pest control operations shall maintain daily records 
of pesticide applications and submit reports of pest management operations at least monthly to 
the cognizant PPMC (OPNAVINST 6250.4C, paragraph 23; OPNAV M-5090.1, paragraph 24-
3.4; MCO 5090.2, paragraph 0310). 


 Pest Management Record Keeping 


All PMSPs shall record pest management operations daily. Records shall include all pest 
management operations including surveys and non-chemical control operations performed on 
the installation by commercial contractors as well as work performed by DoD pest management 
personnel. The records will include the following information: date of application, location and 
site, type of operation, target pest, area treated, name of applicator, pesticide information (trade 
name, active ingredient, and formulation), amount of pesticide applied, and calculated pounds of 
active ingredient applied. The following operations are excluded from the record keeping 
requirement: 


1. Personal use of insect repellent 


2. Application of repellent by deployable units during mass treatment of clothing and 
tentage 


3. Application of pesticides for personal relief by residents of military housing 


4. Application of pesticides for flea and tick control to pets by pet owners and veterinary 
services. 


Records shall be submitted via the NAVFAC Online Pesticide Reporting System (section 2.3.3). 


 Maintaining Pest Management Operations Records 


The installation must archive complete daily pest management operation records on-site 
indefinitely. Pesticide applications for each building, structure, or outdoor site must be 
accounted for. Past hardcopy records must be archived so as to prevent them from being 
destroyed. Electronic records shall be stored to prevent destruction or loss; back-up copies are 
recommended. All records reported to NAVFAC Applied Biology will be stored and may be used 
as a back-up. Downloading records from NOPRS at least annually and maintaining them on-site 
is highly recommended. 



http://ppis.ceris.purdue.edu/
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 Pest Management Service Provider Reporting Procedures 


Reports will be reviewed by the IPMC and the NAVFAC Applied Biology PPMC to provide 
program oversight to the installation and to generate data for tracking overall DoN pesticide 
usage. 


All PMSPs that have internet access must use the NOPRS to record, report, and manage 
pesticide and pest management records. This system is preferred to other methods because it 
eliminates the need to send hardcopy or electronic records to the IPMC and then to the 
NAVFAC Applied Biology PPMC. Records are entered directly into a central database that can 
be accessed by account holders and downloaded into a spreadsheet. The only computer 
requirement is reliable internet access. Integrated pest management coordinators must contact 
the NAVFAC Applied Biology PPMC to establish a supervisor account. Pest management 
service provider’s applicators can then contact the IPMC to request an applicator account. The 
NOPRS website is: https://noprs.pestlogics.com/. The NOPRS PowerPoint tutorial is included 
on the CD of supporting documents provided with this plan. 


2.4. TRAINING, CERTIFICATION, AND LICENSING 


Integrated pest management requires personnel who are properly trained to investigate and 
diagnose pest problems, select the appropriate pest management method, apply the 
appropriate pesticide, perform these operations so that they are safe to humans and the 
environment, and educate and advise their customers on pest prevention methods. All DoD 
personnel who apply or supervise the application of pesticides shall be trained and certified 
within two years of employment in accordance with the DoD Plan for the Certification of 
Pesticide Applicators, or EPA-approved state certification plan (DoDM 4150.07, Volume 1, 
paragraph 4.2). Additionally, professional pest management personnel shall be certified if their 
duties include: 


1. Making recommendations for the use of pesticides, applying pesticides, or directly 
supervising the application of pesticides 


2. Conducting demonstrations on the proper use and techniques of pesticide application or 
the supervision of pesticides 


3. Conducting field research that includes using or supervising the use of pesticides. 


An exception to the standard training and certification requirements are those individuals 
approved by the IPMC to apply ready-to-use pesticides as part of the self-help program. 


 Verification of Qualifications 


Copies of contractor or lessee state licenses shall be obtained from all PMSP personnel 
applying pesticides on the installation. Verification of DoD pesticide applicator certifications, as 
well as IPMC and PMPAR accreditation, can be obtained from the NAVFAC Applied Biology 
PPMC. A list of applicator certifications as well as a list of pest control business licenses is 
found in appendix E. 


Additionally, business and individual pesticide applicator credentials can be cross-checked 
online at https://agriculture.az.gov/applyrenew/existing-licenses for Arizona Department of 
Agriculture licensees, https://www.cdpr.ca.gov/docs/license/currlic.htm for California Department 
of Pesticide Regulation licensees, and https://www.pestboard.ca.gov/license.shtml for California 
Structural Pest Control Board licensees. 



https://noprs.pestlogics.com/

https://agriculture.az.gov/applyrenew/existing-licenses

https://www.cdpr.ca.gov/docs/license/currlic.htm

https://www.pestboard.ca.gov/license.shtml
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 Requirements for Department of Defense Pesticide Applicators 


DoD applicators may be certified in the following categories: 


1. Category 2—Forestry 


2. Category 3—Ornamental and Turf (e.g., landscape arthropod and vertebrate pests) 


3. Category 5—Aquatic (e.g., aquatic weeds in lakes, ponds, rivers, streams, irrigation 
canals) 


4. Category 6—Right-of-Way (e.g., weeds on sidewalks, along fence lines, parking lots, 
road ways, storage tank grounds) 


5. Category 7—Industrial, Institutional, Structural, and Health-Related (e.g., termites and 
other wood-destroying insects, cockroaches, crickets and other invading organisms) 


6. Category 8—Public Health (e.g., mosquitoes, ticks, fleas, rodents) 


7. Category 11—Aerial Application (e.g., application of pesticides for any pest by fixed or 
rotary-wing aircraft). 


Preventive medicine technicians (PMTs) are required to be certified only in Category 8 and 
receive certification during PMT school. Golf course applicators are only required to be certified 
in categories 3, 5, and 6. 


Initial certification in categories 2, 3, 5, 6, 7, and 8 for civilian employees is a three week course 
conducted by a designated DoD training agency. The Navy course is conducted by the Navy 
Entomology Center of Excellence (NECE) in Jacksonville, Florida. Initial certification and 
recertification in category 11 is a one week course conducted by the Air Force Reserve. 
Certification for all categories is valid for three years. With proper justification, certifications can 
be extended by the applicator’s certifying authority for an additional six months for civilian 
personnel or an additional 12 months for military personnel. Recertification courses for civilians 
in all categories except category 11 are conducted annually by NAVFAC Applied Biology. 
Contact the NAVFAC Applied Biology PPMC for DoD initial and recertification course dates.   


 Requirements for Commercial Contract Applicators 


“Contractor employees performing pest management work on a DoD installation within the 
United States must be certified in the State where the work will be performed before the work 
commences. The contractor must provide evidence of certification to satisfy the performance 
requirements for the particular pest management function being contracted. Non-certified or 
apprentice contracted applicators, or those in upgrade training, must not apply pesticides on 
DoD installations” (DoDM 4150.07, Volume 1, paragraph 4.2.d). Copies of contractor business 
licenses and applicator certificates can be found in appendix E. All contract pesticide applicators 
applying pesticides on the installation must hold and maintain a state commercial or government 
pesticide applicator’s license throughout the period of contract performance.  


In order to apply pesticides or herbicides on the installation for grounds maintenance, apply 
pesticides inside and outside buildings to control household or structural pests, or conduct 
mosquito control, the contracted pesticide applicator must hold a pesticide applicator license in 
the appropriate categories issued by the appropriate state pesticide regulation authority. 
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Certified applicators in Arizona/California may also be able to apply for reciprocal certification in 
the other state. 


2.4.3.1. Arizona Pesticide Application Categories 


In Arizona, pesticide applicator certification is regulated by the Arizona Department of 
Agriculture. Certified applicators may be certified in one, or several, of the following Arizona 
Department of Agriculture, Pest Management Division categories (Arizona Administrative Code 
Title 3, Chapter 8, R3-8-102): 


1. Category 1—Industrial and Institutional (includes health-related pest control, e.g., 
mosquitoes) 


2. Category 2—Wood-destroying Organism Management 


3. Category 3—Ornamental and Turf 


4. Category 4—Right-of-Way 


5. Category 5—Aquatic 


6. Category 6—Fumigation 


7. Category 7—Wood Preservation 


Agricultural pesticide license holders are regulated by the Arizona Department of Agriculture, 
Environmental Services Division (Arizona Administrative Code Title 3, Chapter 3, R3-3-208). 
Commercial (agricultural) certification license types are identified with the letters “PUC.” 


For more information on pesticide applicator licensing in Arizona, go to 
https://agriculture.az.gov/applyrenew/existing-licenses. 


Note: State pest management laws often permit applicators to perform pest control duties in 
categories that they are not certified in themselves, provided they are supervised by a certified 
applicator who is. This is not permitted on DoD installations, with the exception of PPV 
(DoDM 4150.07, Volume 1). 


2.4.3.2. California Pesticide Application Categories 


For personnel performing weed control and ornamental pest control, California regulations state 
that commercial applicators may apply pesticides if they hold a: 


1. Qualified Applicator Certificate (QAC); or 


2. Qualified Applicator License (QAL) issued by the California Department of Pesticide 
Regulation. 


Applicators with a QAC or QAL must be licensed in California Department of Pesticide 
Regulation Category B (landscape maintenance), and/or Category C (right-of-way), and may 
apply restricted use pesticides (RUP). Certifications and licenses must be renewed every two 
years through a continuing education program. For more information on pesticide applicator 
licensing in California, go to http://www.cdpr.ca.gov/docs/license/liccert.htm.  



https://agriculture.az.gov/applyrenew/existing-licenses

http://www.cdpr.ca.gov/docs/license/liccert.htm
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For contractors applying pesticides inside and outside buildings to control household or 
structural pests, California regulations require applicators to have a license as an “Operator” 
(OPR) or “Field Representative” (FR) from the California Structural Pest Control Board (SPCB).  
Applicators must be licensed in Branch 2: General pests. If they will be controlling wood-
destroying pests, excluding fumigation, then they must be licensed in Branch 3. Persons 
supervising fumigations must be licensed in Branch 1: Fumigation. For more information, go to 
http://www.pestboard.ca.gov/.  


Vector control licenses and certifications are offered through the Division of Communicable 
Disease Control and are only for individuals currently employed at a government public health 
agency that performs vector control. For more information, go to 
https://www.cdph.ca.gov/Programs/CID/DCDC/Pages/Vector-Control-Technician-Certification-
Program.aspx.  


 Requirements for Natural Resource Management Applicators 


Commercial contract applicators applying herbicides for invasive plant control or habitat 
restoration must hold a state license. Personnel using pesticides for wildlife control must also 
hold an appropriate state license. Department of Defense employees applying pesticides for 
invasive plant control or habitat restoration shall be DoD-certified as a pesticide applicator.  


Natural Resources personnel are considered pest management professionals and eligible for 
the correspondence certification option, if they are DoD civilian employees (or commissioned 
military officers) with a college degree in biological, physical, or agricultural sciences, whose 
current job includes pest management and pesticide application responsibilities. Although 
recommended, these individuals are NOT required to attend the in-resident DoD pesticide 
applicator certification course and may complete the course work and exams via self-study 
correspondence. Contract employees are not eligible for DoD pesticide applicator certification 
and must obtain equivalent state certifications. Non-degree holding technicians/personnel are 
also not eligible for the correspondence option and must attend in-resident certification course. 
Installation pest management professionals desiring DoD pesticide applicator certification 
should contact their NAVFAC Applied Biology PPMC for more information. 


 Requirements for Performance Assessment Representatives 


Pest management performance assessment representatives assess the performance of 
contractors in the Performance-Based Acquisition (contracting) Program. PMPARs assigned to 
manage a pest management contract must attend formal PMPAR DoD pest management 
training and complete refresher training every three years (DoDM 4150.07, Volume 2, 
paragraph 3.4). NAVFAC Applied Biology provides initial and refresher PMPAR training 
annually. Contact the NAVFAC Applied Biology PPMC for course dates. 


 Requirements for Integrated Pest Management Coordinators and Environmental 
Personnel 


IPMC personnel will be trained in accordance with the requirements and guidelines in DoDM 
4150.07 Volume 2, and with any additional DoD Component’s requirements or guidelines for 
PMQAE and PMPAR training (DoDM 4150.07, para 3.4.b.(1)). Newly designated IPMCs are 
required to receive training in the administrative and operational requirements of installation 
pest management. Environmental personnel who have compliance oversight of pesticides on 
the installation should also receive training. The initial PMPAR and IPMC course provides the 
necessary training. Naval Facilities Engineering Command, Atlantic conducts these courses 



http://www.pestboard.ca.gov/

https://www.cdph.ca.gov/Programs/CID/DCDC/Pages/Vector-Control-Technician-Certification-Program.aspx

https://www.cdph.ca.gov/Programs/CID/DCDC/Pages/Vector-Control-Technician-Certification-Program.aspx
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annually. If applying pesticides or recommending pesticide applications, the IPMC must be 
certified as a DoD pesticide applicator. Contact the NAVFAC Applied Biology PPMC for course 
dates. 


2.5. PEST MANAGEMENT CONTRACTING 


Contracts requiring the use of pesticides must be reviewed and approved by the NAVFAC 
Applied Biology PPMC. This includes contracts issued by non-appropriated activities and tenant 
commands on the installation. Pest control contracts are required to be monitored by a trained 
PMPAR (DoDM 4150.07, Volume 1, paragraph 4.2.g). 


 Pest Management Contracts 


The installation’s pest management contracts are listed below. 


2.5.1.1. Grounds Maintenance Contract 


The installation has a grounds maintenance contract in place under the base operation support 
(BOS) contract. Grounds maintenance work includes the use of pesticides (herbicides) to 
control weeds in semi-improved and improved grounds including substations, fence lines, 
railroads, thermal lines, parking lots, ditches, and ponds. The contractor also uses non-chemical 
methods of weed control such as line trimming. To put in a call for grounds maintenance 
services, personnel must submit a USMCMaximo service call ticket via the unit S-4 office or 
designated USMCMaximo authorized user. The names of the current contract companies are 
listed in appendix E. 


2.5.1.2. Miscellaneous Pest Management Contracts 


The Navy Federal Credit Union and MCX/MCCS-sponsored restaurants perform their own pest 
management independently of the installation pest management service provider. The 
restaurants include Carl’s Jr., L&L Hawaiian BBQ, Benito’s Pizza, and Subway. Other 
miscellaneous contracts include that with the National Park Service to provide weed control on 
the ranges. 


 Contract Specifications and Review 


Pest management contract specifications must be written to ensure effectiveness, safety, and 
regulatory compliance. The facilities support contract (FSC)/BOS performance-based contract 
template for pest control (sub-annex 1503020) and grounds maintenance (sub-annex 1503050) 
is available from NAVFAC Applied Biology or on the NAVFAC Portal Public Works Business 
Line Technical Annex Templates (requires login). The facilities contracting officer (KO) or 
contracting officer representative (COR) can provide additional information. PPMCs will review 
pest management contracts, including augmentation contracts, for technical compliance, to 
verify that appropriate IPM and pest management standards are specified before granting the 
award (DoDM 4150.07, Volume 1, paragraph 4.6.b). 


Termite pretreatment contract specifications for new construction shall also be reviewed by the 
NAVFAC Applied Biology PPMC prior to procurement. The Unified Facilities Guide 
Specifications (UFGS) 31 31 16 Soil Treatment for Subterranean Termite Control should be 
included in all new construction contracts for termite pretreatment. See section 3.2.5.3 for more 
information on termite treatment contracts.  



https://hub.navfac.navy.mil/webcenter/ShowProperty?nodeId=%2FWebCenterSpaces-ucm%2FID_2363763%2F%2FidcPrimaryFile&revision=latestreleased

https://hub.navfac.navy.mil/webcenter/ShowProperty?nodeId=%2FWebCenterSpaces-ucm%2FID_181099%2F%2FidcPrimaryFile&revision=latestreleased

https://hub.navfac.navy.mil/webcenter/portal/pw/page18/page1958
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More guidance for personnel preparing or assessing DoD pest management contracts can be 
found in AFPMB TG No. 39, Preparing DoD Pest Control Contracts and Assessing Contract 
Performance. 


 Government Representatives 


Contractors will communicate and submit required pest management reports via their 
government representative. For the pest control and grounds maintenance (FSC/BOS) 
contracts, the representative is the PMPAR who is responsible for assessing the contract. For 
Non-Appropriated Fund Instrumentality programs (NAFI) (i.e., MCX, MCCS) contracts, the 
representative is the local NAFI organization manager. In cases where a government 
representative is not available, the installation IPMC may liaison with a contractor’s 
representative. 


 Contract Requirements 


The application of pesticides on Marine Corps properties by contractors is strictly regulated by 
Department of Defense and Marine Corps regulations, this IPMP, and state regulations. These 
requirements apply to all pesticide applications including insecticides, herbicides, fungicides, 
molluscicides, etc. to any area in or outdoors. These requirements apply to any size contract 
(small purchase or facility support contract generated) and services acquired by any other 
means including government purchase cards (EBUSOFFINST 4200.1, chapter 6, paragraph 7). 
The specific requirements for contracted pest control operators working on Navy properties are: 


1. Contractor Work Plan (CWP): If required by the contract, a CWP shall be submitted as 
part of the contractor’s proposal. The CWP specifies how the contractor will meet the 
contract requirements. 


2. Pesticide Applicator Certification: All contractor personnel, who apply pesticides (which 
include all herbicides), shall be certified/licensed in the appropriate applicator category in 
accordance with section 2.4.3 of this IPMP. All contractors who will apply pesticides 
shall, prior to the start of work, supply a copy of the certificate(s)/license(s) in 
accordance with contract specifications. Pesticide business licenses and pesticide 
applicator certificates are included in appendix E of this IPMP. 


3. Pesticide Approval: Pesticides used by contractors must be approved and added to the 
installation pesticide AUL, before use, by the NAVFAC Applied Biology PPMC as 
described in section 2.2. The list of proposed pesticides shall be included in the CWP or 
submitted to the designated Government representative using the format designated in 
the contract specifications. The pesticide AUL is in appendix D of this IPMP. 


4. Pesticide Mixing, Storage, and Disposal: Contractors shall not store, mix, or dispose of 
pesticides or clean pest control equipment on the installation unless an approved 
pesticide storage and mixing area is specified in the contract and authorized by the KO. 
One exception to this is soil treatment for termite prevention during building construction; 
the contractor must mix the termiticide on-site while the PMPAR (or IPMC if the PMPAR 
is unavailable) is there to witness.  


5. Pesticide Applications: Only pesticides listed on the pesticide AUL shall be used and 
applied in a manner consistent with the pesticide label.  


6. Pest Management Reporting: Contractors shall submit reports in accordance with the 
reporting requirements in section 2.3.3. 



https://www.acq.osd.mil/eie/afpmb/docs/techguides/tg39.pdf
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7. Contractor Vehicles: 


a. Safety equipment: Vehicles used to transport pesticides shall be equipped with a fire 
extinguisher and a spill and decontamination kit, and be capable of cleaning up the 
maximum amount of pesticide transported at any given time. Clean water shall be 
carried for use in emergency personal decontamination. 


b. Security: All pesticides carried on the vehicles shall be secured in locked 
compartments at all times. Vehicles shall not be left unattended at any time unless 
properly locked and secured. 


c. Identification: Vehicles will be clearly marked as pest control vehicles. 


d. Appearance: All vehicles shall be maintained with a clean and orderly appearance, 
free from observable pesticide spills, residues, or build-up. 


e. Transporting pesticides: Pesticides shall not be transported in the cab or occupied 
part of any vehicle. They shall always be carried in a separate compartment from the 
occupied cab. 


8. Compliance Assessment: All contractors are subject to regulatory compliance 
assessments by the PMPAR, IPMC, environmental compliance staff, and other 
authorized government personnel. Pest control vehicles, pesticide applications, and 
administrative requirements are subject to inspection. Authorized government personnel 
may also require the contractor to stop work if the work is not being performed in a safe 
manner. 


 Contract Performance Assessment 


Contracts shall be assessed by a trained PMPAR to ensure environmental and contractual 
compliance. For FSC/BOS contracts, Functional Assessment Plans (FAPs) for pest control and 
grounds maintenance should be developed and implemented. Functional Assessment Plan 
templates are available from the KO or NAVFAC Atlantic Applied Biology. Periodic assessments 
for pests prior to, during, or after pest control operations shall be conducted to ensure efficacy of 
the services. Pest survey methods for contract performance assessments are found in chapter 8 
on each of the Integrated Pest Management Sheets. Periodic assessment of the contractors 
during pesticide application should also be conducted to ensure appropriate safety measures 
are being taken. The contractors’ vehicles and equipment must be made available for inspection 
when requested. In the absence of a PMPAR, a preventive medicine technician can provide 
information on the efficacy of pest control in some facilities. The PMT conducts monthly 
inspections that include pest surveys of food service facilities and child development centers. 
The PMPAR and the IPMC should liaison and coordinate performance assessment activities 
with the PMT. 
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Chapter 3. Operations 


3.1. INTEGRATED PEST MANAGEMENT 


United States Code (7 U.S.C. § 136r-1) states, “Federal agencies shall use Integrated Pest 
Management techniques in carrying out pest management activities and shall promote 
Integrated Pest Management through procurement and regulatory policies, and other activities.” 
Department of Defense policy is to, “Use integrated pest management (IPM) to prevent or 
control pests and disease vectors that may degrade readiness or military operations by affecting 
the health of personnel or that may damage structures, materiel, or property” (DoDI 4150.07, 
paragraph 1.2.a). 


 Integrated Pest Management Defined 


Integrated pest management is, “A science-based, sustainable, decision-making process that 
identifies and reduces risks from pests and pest management-related strategies. IPM 
coordinates the use of pest biology, environmental information, and available technology to 
prevent unacceptable levels of pest damage using the most economical means, while 
minimizing risk to people, property, resources, and the environment. IPM provides an effective 
strategy for pest management in all arenas from developed agricultural, residential, and public 
lands to natural and wilderness areas” (DoDI 4150.07, paragraph G.2). There are significant 
differences between IPM and traditional pest control methods. Table 3-1 lists some of the 
differences. 


In IPM programs, treatments are not made according to a predetermined schedule. Rather, 
treatments are made only when and where monitoring has indicated that the pest will cause 
unacceptable economic, medical, or aesthetic damage. Treatments are chosen and timed to be 
most effective and least hazardous to non-target organisms and the general environment. 


Table 3-1. Comparison of traditional pest control and integrated pest management 
methods. 


Pest Management Traditional Pest Control IPM 


Program Strategy Reactive Preventive 


Customer Education Minimal Extensive 


Potential Liability High Low 


Emphasis Routine pesticide 
application 


Pesticides used when exclusion, 
sanitation, and other non-chemical 
methods are inadequate 


Inspection and Monitoring Minimal Extensive 


Pesticide Application Frequency By schedule By need 


Pesticide Application Target Area-wide spraying Spot treatment of areas where pests 
are found 


Customer Involvement in 
Preventing Pests 


Minimal Extensive 
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Under an IPM program, execution of individual pest management practices involves the 
following steps: 


1. Identify pests. 


2. Establish action thresholds that are sufficient to warrant treatment. In determining 
threshold levels, the amount of public health, aesthetic, or economic threat that can be 
tolerated must be correlated with the population size of pests, natural enemies, time in 
the season, and/or life stage of the pest or host. 


3. Develop plans/strategies through an integration of treatment methods that are effective 
against the pest, least disruptive to natural controls, and least hazardous to human 
health and the environment. 


4. Monitor pest population before and after treatment. Monitoring is an ongoing activity. 


5. Implement pest control measures if economic damage or public health threat are above 
the established action threshold. 


6. Document results.  


7. Evaluate/redesign plan to determine the outcome of treatment actions. 


Controlling pests has traditionally been the responsibility of the pest control operator. Using 
IPM, preventing and controlling pests is the responsibility of all personnel on the installation. 


 Integrated Pest Management Compliance 


All pesticide applicators are trained in IPM techniques during initial and refresher licensing or 
certification training. Government representatives shall assess the PMSP’s compliance with 
IPM. This may include: 


1. Reviewing the approved pesticide list for use of less toxic pesticides, baits with 
sustainable control, short-residual and pest-specific products, and products used for spot 
treatment rather than broadcast application 


2. Ensuring contractor work plans and partner pest management plans incorporate IPM 


3. Reviewing pest management records to ensure that only approved pesticides are used, 
spot applications are performed, non-chemical methods are used, and routine surveys 
are being performed 


4. Observing pest control service calls to ensure pest control operators identify conditions 
conducive to pest infestations, provide information to building occupants on how they 
can prevent pests, use only approved pesticides, perform spot treatments, properly 
apply baits, conduct routine surveys, and monitor baits/bait stations/traps. 


 Integrated Pest Management Sheets 


The IPM sheets in appendix K provide general guidelines for the integrated control of pests. 
They may be used as a reference for surveillance and non-chemical and chemical control 
alternatives. 
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3.2. CURRENT PEST MANAGEMENT OPERATIONS 


Nuisance and health-related pests and vegetation are managed on the installation. Figure 3-1 
illustrates the frequency of pest management issues based on the pest management records 
from fiscal years 2018 and 2019. 


Figure 3-1. MCAS Yuma Pest Management Reports*, FY18 and FY19. 


 


*excluding housing and agricultural outleases 


 Inspections 


Routine inspections provide early detection of pests. Pest inspections should be conducted 
routinely at all food service, sales, and storage facilities. Preventive medicine technicians 
conduct food safety inspections including surveys for pests and pest signs at the galleys and 
food facilities each month. They also inspect the child development center, exchanges, and 
barber shops. The preventive medicine department provides monthly and quarterly sanitation 
inspection reports and, if necessary, immediate recommendations to facility managers when 
contractor-administered pest control operations are needed to control pests. United States 
(U.S.) Army Veterinarian food inspectors conduct food quality inspections that include 
examining food items for pests at the commissary and at food service and sales locations. 


 General Household and Nuisance Pests 


Nuisance pests, such as cockroaches and ants, often account for the most significant pest 
problems indoors. Non-chemical practices which limit pest access to food, water, and shelter 
are the primary sustainable means of control. Sanitation, trapping, and pest exclusion are all 
prime examples of such non-chemical control measures. Low-toxicity insecticidal baits are also 


Ants (Nuisance), 12%


Bed Bugs, 9


Stinging Insects (Bees, …


Cockroaches, 4%


Other, 6%


Vertebrate Pests (Rodents, 
Gophers, Moles, Squirrels, 


5%


Vegetation Management, 67%


MCAS Yuma Pest Management Reports by Pest, FY18-19


Total # Reports = 702







  


Integrated Pest Management Plan  MCAS Yuma 
3-4 


used effectively against cockroaches and ants. Most pesticide applications can be effective in 
immediate reduction of pest populations, but have short residual efficacy and are not 
sustainable in the long term.  


In buildings that are most susceptible to pest infestation, these measures are performed on a 
scheduled basis through preventive maintenance contracts. Common use areas and food 
consumption areas of other buildings, such as restrooms, coffee messes, lounge areas, and 
vending machine rooms, are serviced on either a monthly or quarterly basis, depending on the 
preventive maintenance contract for that building, with response to call-backs as necessary. 
This also includes common use areas of the barracks, warehouses, and administration 
buildings. Buildings where there is no food and where problems occur only occasionally such as 
shops and storage buildings, are handled on a service call basis. Pesticide treatments in food 
handling areas shall be confined to crack and crevice placement when using residual aerosol or 
dust formulations. Insect growth regulators and baits are used to complement other control 
measures. Self-contained light traps may also be utilized in these areas. Low-odor formulations 
are used in offices and in other spaces where a pesticide odor would be objectionable. 


 Grounds Maintenance 


Grounds maintenance is performed on improved or landscaped grounds. Pest management 
during grounds maintenance may involve weed control; control of pests and disease on plants, 
trees, and turf; and control of vertebrate animals (e.g., squirrels, moles) that may destroy plants 
and turf. Mechanical removal of weeds and mowing are routinely performed. Grounds 
maintenance also includes weed control in drainage ditches that may contribute to mosquito 
control and bird habitat removal. Weed control is performed along roadways, fence lines, and at 
fuel farms where they pose fire and visibility concerns. 


3.2.3.1. Turf and Ornamental Pests 


Turf and ornamental pests include insects and diseases. White grubs and ants infest the soil 
and roots of plants. Japanese beetles, bagworms, tent caterpillars, sod webworms, and 
armyworms feed on the leaves of plants. Leafhoppers, scale insects, and aphids are referred to 
as plant sucking insects and feed on the fluids inside of plants. Oak borers and bark beetles are 
insects that bore into plants or trees and disrupt the plants’ ability to transport nutrition and 
water. Various plant diseases including brown patch and dollar spot are also possible turf 
diseases that may be encountered. Ornamental diseases can cause leaf spots, blights, 
mildews, and wilts from fungi, bacteria, and viruses. 


Root knot nematodes attack a wide range of plants, including many common vegetables, fruit 
trees, and ornamentals. They are extremely difficult to control and can be spread easily from 
site to site in soil (for example, on tools, boots, etc.) and plant material. The most reliable 
practices are preventive, including sanitation and selection of resistant plant varieties. Existing 
infestations can be reduced through fallowing, crop rotation, or soil solarization. However, these 
methods reduce nematodes primarily in the top foot or so of the soil, so are effective only for 
about a year. They are suitable primarily for annual plants or to help young woody plants 
establish. 


Historically, most nematicides have been toxic at low levels and water soluble in order to move 
into the soil profile and get to the nematodes. Many of the effective nematicides used in the past 
have been withdrawn from the market during the last 25 years for environmental and health 
reasons until only a handful remain. When using any nematicide, the product label must be 
strictly adhered to in order to minimize human and environmental health impacts and to avoid 
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liability. It is a NAVFAC Applied Biology policy that the presence of nematodes must be verified 
by a soil test before a nematicide can be used. The soil samples should be taken and the 
results forwarded to the NAVFAC Applied Biology PPMC before approval can be given for the 
purchase of nematicides.  


3.2.3.2. Weed Control 


A wide variety of herbicides are available for controlling unwanted vegetation. Extreme care 
should be taken when using herbicides around waterways. Herbicides can be used around 
mowing obstacles such as signs, fire hydrants, and manholes. Herbicides are used to control 
weeds along cracks in sidewalks and asphalt parking areas, along fence lines, around buildings, 
and along ditch banks. Selective herbicides are used to control various weeds that occur in 
lawns on the installation. Various cultural and chemical controls can be used to deal with these 
and other weed control problems. When using chemical controls, both selective and non-
selective herbicides may be used. 


3.2.3.3. Aquatic Weed Control 


Aquatic weed control work should be conducted in accordance with the Integrated Natural 
Resource Management Plan. The policy is to control and limit the spread of invasive species of 
plants, and to protect aquatic plant species. Each pesticide must be approved prior to use to 
prevent harm to the natural resources that feed in the ponds. 


 Athletic Fields 


Pest management operations include the following: 


1. Weed control on ball fields 


2. Weed control in miscellaneous MCCS facilities. 


3.2.4.1. Mole Cricket Control 


Mole crickets are a problem which may occur in lawns and athletic fields. Because the nymphal 
stage feeds on the roots of the grass, it is a very destructive pest. Mole crickets are best 
controlled by using insecticidal baits and residual insecticides on the nymphal (feeding) stage. 
Control of the adult stage is done only when damage levels present are excessive. Effective 
treatment requires proper timing through the consideration of weather conditions and the stage 
of the insect. An area-wide treatment of all continuous lawn areas is much more effective than 
scattered spot treatments. Subsurface insecticide applications are more effective since they 
direct the application where the insect lives. This treatment should be performed once a year 
when mole crickets are in the nymphal stage and repeated if the population builds back up. 


3.2.4.2. Other Athletic Field Pests 


Other potential insect pests include white grubs and pearl scales. Potential turf diseases include 
fairy ring and pythium diseases. Significant damage to the turf can often be avoided by 
inspecting the turf daily during the periods when pest and disease problems are likely to occur. 
Disease occurrence is often decreased or avoided through cultural control, such as proper 
fertilization and watering. Natural controls are maximized when chemical control operations are 
based on need instead of a schedule. This careful use of chemical control can help avoid 
environmental and pest resistance caused by overuse of pesticides. The only exemptions to 
need-based control are the preventive treatments for pythium and dollar spot. 
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 Structural Pests 


Structural pests which have an impact on activity operations include termites, powder post 
beetles, wood borers, and wood destroying (decay) fungi. Of these, subterranean termites and 
wood destroying fungi cause the most damage. According to termite infestation probability 
maps, such as that originally developed by the US Forest Service, MCAS Yuma sites fall in 
moderate to very heavy probability zones. A well-managed structural pest control program 
includes inspection, prevention, and chemical treatments when needed. 


3.2.5.1. Structural Pest Inspections 


All susceptible structures that contain wood or wooden structural members should be inspected 
on a prescribed basis. Wooden structures that are in areas where termites occur should be 
inspected annually regardless of previous preventive measures. Semiannual inspections are 
required in regions where Formosan termites or Asian subterranean termites exist. Buildings 
that do not contain wooden structural elements may still require inspection and treatment 
because termite colonies may infest any cellulose containing material in the building, such as 
wooden door frames and doors, trim, cardboard boxes, and paper goods in storage. Record 
when the building was inspected, the location of any infestation found, and the description of 
any treatment performed on a DD Form 1070, a copy of which is included on the CD 
accompanying this plan (appendix C).  


Priority for inspection should be given to facilities such as: 


• Historical buildings or other cultural resources where termite damage may necessitate 
repairs out of character for the building or loss of that resource 


• Buildings made of wood 


• Buildings that did not receive a preconstruction termite soil treatment 


• Medical treatment facilities and child development centers, where swarming termites 
may be a nuisance or compromise sanitation. 


Subterranean termites are usually located in soil with tunnels connecting the nest to sources of 
wood. Early detection and control are necessary to prevent damage to wooden structures and 
cellulose-containing materials inside buildings. Because contact with air dehydrates termites, 
they tunnel through wood, often undetected, or travel inside mud tubes. Significant damage can 
occur even though the wood appears intact on the surface. 


Things to look for during termite inspections: 


• Existence of termite swarmers 


• Existence of mud tubes (these are most visible around the foundation or inside a crawl 
space); termite galleries will be filled with excrement and other debris 


• Small dark spots (mud plugs) on interior walls 


• Buckling or bubbling of paint (the surface of a severely damaged piece of wood may 
appear blistered or peeled) 


• Damaged or rotting wood (infested wood may be discolored/darkened and can often be 
easily punctured by a knife or screwdriver) 


• Sound of hollow timbers or wood  
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• Elevated moisture readings.  
Conditions favorable to termites should also be observed and corrected: 


• Wood in contact with soil 


• Form boards left in concrete or in contact with soil 


• Wood members set in concrete floor 


• Wood steps in contact with soil 


• Wood steps without shields 


• Wood siding in contact with soils 


• Pipes in contact with soil and wood 


• No shields on foundation 


• Faulty termite shield 


• Poor ventilation under building 


• Water collection under building or adjacent 


• Plants against building 


• Leaky plumbing in building 


• Wood scrap piled under building 


• Loose wire in contact with soil. 
With proper inspection, very little termite damage should result before discovery. Termites 
typically work slowly and can be detected and controlled before causing structural weakness to 
the timbers. Once an infestation is discovered, treatment should be applied within a few months. 
More information on drywood and subterranean termites can be found in the IPM sheets in 
appendix K of this plan (section 8.3 Structural Pests). 


3.2.5.2. Termite Control 


Corrective chemical treatments should be performed when termites are found actively damaging 
wood. All wood that is damaged by termites or wood rot fungi should be replaced with treated 
wood to prevent future damage. 


Various control techniques as part of an integrated approach to structural pest control include: 


• The use of construction practices which protect wood from attack 


• The control of moisture through proper drainage and ventilation 


• The use of termiticides for barrier treatment of soil and hollow masonry units of building 
foundations 


• The use of termite bait systems 


• The use of treated wood and/or metal and concrete supporting structures 


• Fumigation for extensive drywood termite infestations. 
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Top priority is given to preventive control treatments, such as preconstruction termite soil 
treatments and the use of treated wood. Physical barriers can be breached by termites, and 
under certain circumstances insecticides may be ineffective. The continuity of the chemical 
barrier may be broken, and maintenance or repair personnel may leave a termite-prone 
condition after working underneath or around the structure. Once treated with termiticides, care 
must be taken to prevent disturbance of the soil barrier within one foot of the foundation (e.g. 
moved by gardening activity or covered when raised flower beds are installed against a 
building). This can be a serious problem in housing areas where people are encouraged to 
beautify their yards. Raised beds must be four-sided (i.e., not using the foundation as one side) 
and soil within one foot of the foundation should not be cultivated for planting. 


Termites continuously forage, which is why it is vital to create a continuous barrier, as even 
small gaps in the treatment may eventually allow termites to bypass the chemical barrier. This 
problem is diminished with non-repellent termiticides, because termites do not avoid the 
treatment zone as they would with repellent termiticides. After the colony is eliminated, runways 
from soil to wood should be removed, the soil should be treated, and leaks that keep wood 
within the structure wet should be repaired. Possible re-infestation can be prevented by frequent 
inspections for signs of termites. Termiticide can be applied to carton and live termites in the 
structure. 


3.2.5.3. Administration of Termite Treatment Contracts and Warrantees 


Termite treatment contracts shall follow all of the requirements found in section 2.5.4. The 
NAVFAC Applied Biology PPMC should review contract specifications for termite control. 
Termiticides, when needed, must be applied at the highest EPA-labeled concentration and 
application rate. Soil treatment for termite prevention will be conducted during building 
construction in accordance with the Unified Facilities Guide Specifications (UFGS) 31 31 16) 
and DoDM 4150.07 Volume 1 (para 5.17). In accordance with UFGS 31 31 16, the contractor 
shall provide a warranty of no less than five years. This ensures that if termite activity is 
discovered during the five-year warranty period, the contractor will re-treat the soil and repair or 
replace any damage that has been caused by termite infestation. Termiticides used for termite 
control must be non-repellent, such as pesticides with the active ingredient of fipronil, 
imidacloprid, chlorfenapyr, or chlorantraniliprole. DoD-certified pesticide applicators or PMPARs 
trained in pest control shall inspect applications of pesticides by contractors to control termites 
or other wood-destroying organisms. 


3.2.5.4. Cultural Resources 


Pest control operations should be checked for consistency with the Integrated Cultural 
Resources Management Plan. Pest management operations requiring alteration of historic 
buildings or structures, including exclusion modifications and significant changes in landscapes, 
will require consultation with the cultural resources manager (CRM) through the IPMC. 


Termites damage wooden structures and incidental wood in steel and concrete buildings, such 
as trim, molding, paneling, and door and window frames. Annual termite inspections can detect 
termite infestations before significant damage occurs. Any termite inspections of historic 
buildings or structures should be documented using DD Form 1070 and reported immediately to 
the CRM. 
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 Invasive and Non-Indigenous Species Management 


Executive order (EO) 13751, Safeguarding the Nation From the Impacts of Invasive Species, is 
implemented at DoD installations through DoDI 4150.07 (para 2.10.q) which requires that 
installations prevent, detect, and monitor invasive species. Guidance on the use of available 
control techniques may be obtained from the installation’s NAVFAC Applied Biology PPMC. 
More information on invasive species can be found in the installation INRMPs and 
https://www.invasivespeciesinfo.gov/.  


 Stored Product Pests 


Stored product pests are a potential problem at any installation. Inspection upon receipt of 
products and rejection of obviously infested materials generally prevents heavily infested 
material from being placed in the storage area. 


3.2.7.1. Dermestid Beetle 


If dermestid beetles (Dermestidae:Trogoderma, Desmestes,etc.; Tenebrionidae: Tenebrio, 
Tribolium) are found in a commodity, the whole lot of food must be condemned. The pointed 
hairs on the larvae will cause digestive problems if the contaminated food is eaten. An accurate 
identification of dermestids is required to condemn the lot. For the most part, sanitation (keeping 
storage areas clean) and stock rotation minimize or prevent pest infestation. If an infestation is 
found, the most effective way to control dermestids is through deep cleaning, vacuuming, and 
discarding or segregating the infested product while surveying adjacent areas. 


3.2.7.2. Storing Meal, Ready-to-Eat Rations 


More stringent controls are required for prevention of stored products pests when storing meal, 
ready-to-eat (MRE) rations. Guidance on this program can be found in AFPMB Technical Guide 
No. 38, Protecting Meals, Ready-to-Eat Rations (MREs) and Other Subsistence during Storage. 


 Health-Related Pests 


In accordance with OPNAVINST 6250.4C (paragraph 4c), the Naval Branch Health Clinic 
Preventive Medicine Department is responsible for conducting inspections and surveys aboard 
the installation to determine the species, source, location, and density of medically-important 
arthropods and provide the results to the public works and facilities departments for use in 
planning pest control operations. Mosquitoes, biting flies, and filth flies constitute the most 
important insect pests for both disease transmission and general annoyance. Controlling these 
insect pests should be based on a thorough knowledge of the target pest, actionable 
surveillance data, and compelling evidence of an infestation that poses an emergent public 
health risk. 


3.2.8.1. Mosquito Biology and Medical Importance 


There are over 3,000 mosquito species worldwide and about 150 species in the U.S. All 
mosquitoes have the same life cycle and are similar in their biology and habits. However, 
differences in breeding habitats and host preference occur between the species and these 
subtle differences affect how we survey and control them. Mosquitoes can be separated into 
two groups, depending on where they lay their eggs. The flood-water mosquitoes lay their eggs 
in temporary bodies of water such as artificial containers, tree holes, tidal marches, etc. Eggs of 
flood-water mosquitoes are laid on moist substrate just above the surface of the water; this 
group includes Aedes and Psorophora species. Permanent-water mosquitoes lay their eggs in 



https://www.invasivespeciesinfo.gov/
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permanent or semi-permanent water such as ponds, lakes, marshes, ditches, etc. Eggs of 
permanent water mosquitoes are laid on the water’s surface; this group includes Anopheles and 
Culex species. It is only the female mosquito that bites; female mosquitoes require a blood-meal 
before they can lay viable eggs. The male mosquito feeds on plant sugars such as nectar, and 
does not bite. The Navy Bureau of Medicine and Surgery entomologists, centered at the Navy 
Entomology Center of Excellence (NECE) and the Navy Environmental and Preventive 
Medicine Units (NEPMUs), are responsible for providing professional guidance, 
recommendations, and on-site assistance on all technical matters relating to disease vectors 
and other medically important pests (OPNAVINST 6250.4C, paragraph 4c). 


Mosquitoes are both a major nuisance and a medically important pest. Protozoan pathogens 
(e.g., Malaria), nematode worms (e.g., dog heartworm), and a number of different viruses (e.g., 
West Nile Virus, Zika Virus), can all be transmitted by mosquitoes. The NECE West Nile Virus 
Surveillance and Control Guide for U.S. Navy and Marine Corps Installations can be found at: 
http://www.med.navy.mil/sites/nmcphc/Documents/nece/WNV-Surveillance-and-Control-Guide-
2014.pdf. West Nile Virus is routinely found in mosquitoes captured in Yuma County, primarily 
vectored by Culex mosquitoes, which are the primary mosquito species captured during 
surveillance on MCAS Yuma. 


Dengue, Chikungunya virus (CHIKV), and Zika virus are all known to be transmitted by Aedes 
aegypti and Aedes albopictus mosquitoes, which are common in tropical and subtropical areas 
throughout the world. Aedes aegypti can also transmit Yellow Fever. Aedes mosquitoes breed 
in containers and generally bite during the day. Humans are the reservoir for Dengue, CHIKV, 
and Zika virus. These diseases can be introduced into an area by persons infected during travel 
in areas where these diseases are found. Local transmission can occur if the vector mosquito 
species is present in the area, and the vector mosquito becomes infected after biting an infected 
person. Transmission of Zika virus through blood and sexual contact has also been reported. 
Surveillance and control of Aedes mosquitoes is imperative as MCAS Yuma is very close to 
Mexico where the aforementioned viruses and vectors are more prominent. Aedes mosquitoes 
are an invasive species whose eggs, which remain viable when dried, are easily transported 
throughout the world in shipping containers, equipment, and vehicles. They are daytime and 
nighttime biters with crepuscular (dawn and dusk) peak feeding activity. Surveillance activities 
should be performed during peak times of activity. Aedes mosquitoes are not effectively 
controlled by standard nighttime ultra-low volume (ULV) applications. Dawn or dusk ULV 
applications are recommended against these species. Additional information on Aedes vector 
surveillance, control, and the viruses they transmit can be found on the website for the Navy 
and Marine Corps Public Health Center (NMCPHC), the Armed Forces Pest Management 
Board (AFPMB), and the Center for Disease Control (CDC). 


3.2.8.2. Mosquito Surveillance and Control 


Routine mosquito surveys are the responsibility of preventive medicine technicians. However, if 
a PMT is not available, a pest control provider can conduct mosquito surveillance. If additional 
assistance is needed, Navy entomologists from NECE or the NEPMUs can provide assistance 
in establishing mosquito surveillance programs. Survey operations are essential to determine 
the species present, the population level involved, and the potential risk of disease 
transmission. Surveys also serve as a valuable tool in evaluating control operations. Mosquito 
surveillance includes conducting both larval and adult surveys. Larval surveys are important 
because they determine exactly where mosquitoes are breeding, providing the information 
necessary to manage or eliminate mosquitoes at the source. Larval surveys involve regular 
dipping stations that are selected, noted on a map, and inspected periodically throughout the 



http://www.med.navy.mil/sites/nmcphc/Documents/nece/WNV-Surveillance-and-Control-Guide-2014.pdf

http://www.med.navy.mil/sites/nmcphc/Documents/nece/WNV-Surveillance-and-Control-Guide-2014.pdf

http://www.med.navy.mil/sites/nmcphc/program-and-policy-support/Pages/Chikungunya.aspx

http://www.acq.osd.mil/eie/afpmb/

http://www.cdc.gov/zika/pdfs/VectorControlAedesMosquitoes.pdf
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mosquito season. In areas where mosquito control is conducted, random larval sampling should 
be made to check the effectiveness of the control program.  


Adult mosquito surveys may be conducted by either collecting mosquitoes from resting sites or 
using traps. Traps should be placed near where the mosquitoes are expected to be found, 
during the periods they are active. Two adult mosquito traps that are available with National 
Stock Numbers (NSNs) are the CDC light trap and the Biogents (BG) Sentinel trap. Traps 
should be baited with CO2 from dry ice, when available or, in the case of the BG traps, with the 
manufactures’ recommended lure. The BG-Sentinel trap is specifically designed to collect 
daytime-feeding mosquitoes, and has been found to collect Ae. aegypti and Ae. albopictus (Zika 
vectors) more effectively than the standard CDC light trap. Adult collections are then counted, 
identified to genus or species, and then may be submitted to a regional Army or Air Force public 
health laboratory for testing, so that the disease transmission risk can be assessed. Adult 
surveys focus on collecting female mosquitoes because they are the only ones that bite. A high 
proportion of adult males in a trap collection usually will indicate a nearby larval habitat, and a 
survey of the area should be done to locate possible breeding sites.  


The Preventive Medicine Department surveys adult mosquitoes on the installation using four 
strategically placed BG-Sentinel traps. During the mosquito season (April/May through 
October), Preventive Medicine collects mosquitoes one week a month. A contractor for the 
Naval Health Research Center also collects mosquitoes on the main station and Martinez Lake. 
Adult mosquitoes collected by the contractor are sent to NEPMU-5 for identification, and the 
data is shared with the installation Preventive Medicine Department. Employee and resident 
mosquito complaints can be made through the regional call center/local service desk and then 
forwarded to preventive medicine. Preventive Medicine should maintain liaison with Yuma 
County Public Health Services and the Imperial County Public Health Department for matters 
concerning local vector surveillance and disease transmission. 


Mosquito control methods are either permanent (e.g., eliminating the water source) or 
temporary (e.g., chemical control) in nature and may be directed against larvae or adults. The 
most effective way to control mosquitoes is to target the larval stage. Larvicides, pesticides 
specifically labeled to control mosquito larval stages, should be applied to areas where water 
stands for longer than 7 days when results of mosquito dip counts exceed 1-2 larvae per dip.   


Biological control can be accomplished by the introduction of mosquito fish (Gambusia sp.), 
which are surface feeders that are predaceous on mosquito larvae. Gambusia have the ability to 
outcompete other species, so it is important to consult with the environmental division prior to 
introducing them, as well as to only introduce them into waters that do not drain into other 
waterways. To decrease the amount of standing water, it is important to have a drainage system 
allowing proper runoff of rain water from roadways. Ditches should be maintained free of weed 
growth. This increases water flow in the ditch allowing access of natural mosquito predators. It 
is also important to educate the public on source reduction when the problem mosquitoes 
originate from artificial containers (e.g., bird baths, gutters, flower pots) found around homes 
and other buildings. 


If 5 or more Aedes mosquitoes are caught per trap consult the Emergency Vector-borne 
Disease Plan (EVDCP). When female adult mosquito counts exceed 25 per night per trap, it is 
recommended that chemical control be initiated upon approval from preventive medicine. These 
recommended thresholds may vary depending on location of the installation and preventive 
medicine guidance. If local transmission of a disease is confirmed, thresholds will likely 
decrease. If a trap count exceeds the threshold, the area surrounding that trap should be 
surveyed to identify and treat the active breeding site. For many species, mosquito activity is 
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greatest from dusk to dawn. However, as mentioned in the above mosquito biology section, 
Aedes mosquitoes are important vectors that continue to bite during the day. Ultra-low volume 
treatments must be made during peak mosquito activity when weather conditions are optimal; 
therefore, for control of non-Aedes mosquitoes, ULV pesticide applications should be conducted 
in the early morning hours before the sun warms the ground or in the evening after the ground 
has cooled (when temperature inversion usually occurs). Control operations for Aedes 
mosquitoes should be targeted in the early morning or late afternoon rather than daytime 
because weather conditions are more favorable for the treatment. 


Regular testing of ULV aerosol droplet dispersal is required to assure maximum control, 
minimum insecticide use, and prevention of automobile finish spotting caused by droplets that 
are too large. This testing must be done at the beginning of each spray season and for every 
50–100 hours of operation, or when the pesticide is changed. More information is included in 
AFPMB TG No. 13, Ultra Low Volume Dispersal of Insecticides by Cold Aerosol and Thermal 
Fog Ground Equipment. Government personnel can obtain slides for aerosol droplet size testing 
from the Testing and Evaluation Department at the Navy Entomology Center of Excellence, 
Jacksonville, Florida.  


Additionally, application of residual insecticides labeled for mosquito control in relatively small 
areas near the source of the mosquitoes has been shown to be highly effective. In areas where 
ULV adulticiding is not practical or ineffective, the installation may choose to allow the use of 
CO2 mosquito traps, such as the Mosquito Magnet®. These traps use propane to generate CO2 
as an attractant to mosquitoes, which are sucked into a net when they approach the trap. CO2 
traps function best when they are supplemented with a secondary attractant, such as octenol. 
CO2 traps may only be used during the active mosquito season, typically May to October, and 
should be placed in the shade at least 40 feet away from occupied buildings or areas. CO2 traps 
may not be placed in areas of fire hazard, or use a propane tank larger than five gallons. 
Automated pesticide misting devices are not allowed according to DoDM 4150.07 Volume1 
(para 6.3.). 


If mosquito populations are extremely high or infestations occur in hard to reach areas, aerial 
application of adulticides or larvicides by helicopter or fixed-wing aircraft may be the only 
effective treatment method available. Refer to section 3.2.8.10 for requirements regarding aerial 
spraying. 


3.2.8.3. Filth Fly Management 


Performing routine sanitation is the best method to manage filth flies (houseflies, blow flies, 
flesh flies, bottle flies, etc.). Removal of refuse and routine cleaning of garbage cans and 
dumpsters will minimize the problem. Garbage cans and dumpsters should be placed on 
concrete pads at least 100 feet from facilities to reduce breeding under and around the 
containers and to minimize access to the facilities. Continuous monitoring of sanitation 
conditions in and around food service areas helps assure that significant fly breeding will not 
occur. 


Chemical control of filth flies is short-term and unsustainable. The choice of fly control 
techniques must be based on an on-site evaluation of the problem. Pest control personnel 
inspect areas where garbage is handled and treat these locations with approved insecticides 
when flies exceed control limits. Preventive medicine technicians also inspect these areas and 
report significant findings to facility managers for corrective action. Exclusion devices, such as 
screens and air curtains, help prevent the entrance of flying insects into buildings when installed 
and properly maintained. Aerosol insecticide treatments are provided when adult flies become a 
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problem in indoor spaces. Automated pesticide misting devices are not allowed according to 
DoDM 4150.07 Volume 1 (para 6.3.). Light trap devices are also helpful for filth fly control in 
food handling areas, but only when they are placed inside of the building. Use only non-
contaminating light traps with some way of containing the dead insects. For more information on 
filth fly management, see AFPMB TG No. 29, Integrated Pest Management In and Around 
Buildings. 


3.2.8.4. Bed Bug Management 


Bed bugs belong to a family of blood-feeding, ectoparasitic insects called Cimicidae. They have 
a number of features that make them very effective pests and difficult to control. Their small, 
flattened body allows them to hide in inconspicuous places such as cracks and crevices. A 
female can lay several hundred eggs during her lifetime. Bed bugs can survive a long time 
without feeding; and many insecticides have been rendered ineffective due to resistance 
development. The most common way bed bugs are introduced is by the movement of infested 
items (e.g., bedding, clothing, and luggage) from one place to another. The common bed bug is 
not known to transmit human disease. For most people, the bite of a bed bug is painless and 
will usually go unnoticed, though many people can have allergenic skin reactions, ranging in 
severity from local inflammation and itchiness, to asthmatic symptoms and anemia. Although 
the common bed bug seems to prefer human hosts, they are also capable of feeding on birds, 
rodents, or other mammals. While other cimicid species, like bat bugs and swallow bugs, mainly 
feed on bats or birds, but may incidentally bite people when their usual host abandons the nest 
or is eliminated from the building. 


Bed bugs can be difficult pests to detect without a diligent survey strategy. Bed bugs typically 
feed at night when the host is asleep, and hide in cracks and crevices during the day. It is very 
important to thoroughly inspect areas where bed bug infestation is suspected. Typical 
harborage areas might include mattress seams, box springs, bed frames, night stands, picture 
frames, loose wallpaper, and curtains. Bed bugs typically travel 5–20 feet from their harborage 
area to feed. When populations are small, infestations may go unnoticed. Some tell-tale signs of 
a larger bed bug population include the presence of fecal spotting, shed skins, increased biting 
frequency, and in serious cases a distinct, obnoxiously sweet, odor produced by the bugs. 
Persons conducting inspections and surveys should be properly trained on what to look for and 
where to look for infestations. The NECE and NEPMU personnel are available to provide 
training on bed bug inspections. 


Bed bugs are a public health issue; installation preventive medicine department should be 
contacted immediately. Bed bug control may be more difficult to achieve today with increased 
travel and more stringent limitations on available control materials. A successful control program 
will require a carefully planned and integrated approach. For more information on controlling 
bed bugs see AFPMB Technical Guide No. 44, Bed Bugs—Importance, Biology, and Control 
Strategies. 


3.2.8.5. Rodent Management 


Rodent control work is an ongoing program to eliminate the causes of rodent infestations. Major 
emphasis is placed on sanitation and exclusion to limit the amount of food and harborage 
available to rodents. Tamper-resistant bait stations should be maintained in high infestation 
areas. There are specific EPA requirements for first generation anticoagulant products (warfarin, 
chlorophacinone, and diphacinone), second generation anticoagulant products (brodifacoum, 
bromadiolone, difenacoum, and difethialone), and non-anticoagulants (bromethalin, 
cholecalciferol, and zinc phosphide). Bait stations are required for all outdoor, above-ground 
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placements and must be placed within 100 feet of man-made structures. Bait stations are also 
required indoors if exposure to children, pets, or non-target animals is possible. Mechanical 
traps (snap traps, glue traps, etc.) are another effective control method. Trapping is an effective 
way of quickly reducing a large mouse population. 


3.2.8.6. Bird Management 


Pigeons are the primary bird pests on most installations. Pigeons, English sparrows, and 
European starlings can be controlled without a permit because they are not covered under the 
Migratory Bird Treaty Act (MBTA). Other bird species require special permits before any control 
measures can be taken. Bird control methods vary according to the situation. Bird droppings 
pose a health hazard, as a possible cause of histoplasmosis and other respiratory problems 
when airborne. Bird ectoparasites, such as mites, can also fall on installation employees. 
Ultrasonic devices and plastic owls and snakes, etc. are not effective for bird control. The best 
alternative for bird control is bird-proofing or the exclusion of birds by closing up all openings. 
Because of its permanency, bird-proofing (e.g., the placing of hardware cloth and chicken wire 
over potential roosts) is considered the most cost effective means of control. Population 
reduction techniques (e.g., destruction of nests accessible by a ladder or cherry picker) can 
sometimes be used effectively. In order to ensure that nest removal does not inadvertently 
violate MBTA, contact the Environmental Division for nest species identification prior to 
removing nests. Repellent chemicals which produce alarm reactions and cause a flock to leave 
or avoid an area are often used. Control personnel should continually monitor bird population 
levels and take appropriate control actions when required. 


3.2.8.7. Bird/Wildlife Aircraft Strike Hazard 


Wildlife populations on the airfield continually present a BASH concern and danger to human 
health and safety. Habitat that may provide food, cover, or water for various bird/wildlife species 
may need to be addressed. Corrective recommendations may include removing unused airfield 
equipment to eliminate perch sites, placing anti-perching devices on equipment to remain, 
wiring streams and ponds, brush/tree removal, the use of pyrotechnics, or changing the grass 
mowing program. The Commander, Navy Installations Command Bird/Animal Aircraft Strike 
Hazard BASH Manual is included on the CD of additional source documents included with this 
plan. 


3.2.8.8. Feral Animal Management 


Feral or free-ranging domestic cats and dogs are considered by the professional wildlife 
management community to be one of the most widespread and serious threats to the integrity of 
native wildlife populations (e.g., birds, reptiles, bats) and natural ecosystems in North America. 
Navy commands must prevent feral cat and dog populations, and ensure their humane removal 
from Navy lands through close coordination and cooperation between natural resources, pest 
management, security, veterinary, and housing personnel. In accordance with the Chief of 
Naval Operations Policy Letter Preventing Feral Cat and Dog Populations on Navy Property (10 
Jan 2002) and OPNAV M-5090.1, chapter 12, Navy commands shall not allow trap-neuter-
release or the release of unwanted house pets on their lands due to the potential of feral or free-
ranging cat populations to act as disease reservoirs, threatening human health, native wildlife 
populations, and natural ecosystems. 


Cats may occasionally be found near food handling areas or dwelling in crawl spaces under 
buildings where they can cause flea problems inside of the buildings. The elimination of 
available food by keeping garbage cans and dumpsters sealed will decrease the appeal of the 
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area to the cats. Elimination of shelter is also a good means of control. The installation should 
discourage people from feeding stray cats. Guidance on feral cat management can be found in 
AFPMB Technical Guide No. 37, Integrated Management of Stray Animals on Military 
Installations. 


Station Order 6400.1J, Animal Control Program, outlines responsibilities for feral animal 
management on the installation and is included on the CD of supporting documents (appendix 
F). 


3.2.8.9. Wildlife Management 


Native and feral animals can adapt to and thrive within human habitations. The animals may 
become a nuisance, damage buildings or property, or be a source of human disease 
transmission. Feral animals can also kill native animals and plants or disrupt their habitats. 
Animals that may be pests at MCAS Yuma include coyotes, skunks, rabbits, bobcats, reptiles, 
and birds. Animal damage control efforts will emphasize the use of integrated pest management 
techniques which exclude pests and mitigate damage rather than control populations whenever 
practical. 


3.2.8.10. Aerial Spraying 


Aerial spraying can be conducted to effectively control disease-carrying insects, pest insects, 
and undesirable vegetation over a large area. Validation for aerial spraying must be obtained 
from a category 11-certified pest management consultant with BUMED or NAVFAC and 
clearance for aerial spray operations must be obtained from the Federal Aviation Administration. 
The validation statement and the execution of a requirements type contract should be done 
before they are required to minimize delays in initiation of control operations. 


The DoD tasks the 910th Airlift Wing at Youngstown Air Reserve Station, Ohio to maintain the 
DoD’s only large area fixed-wing aerial spray capability to control disease-carrying insects, pest 
insects, undesirable vegetation and to disperse oil spills in large bodies of water. Missions may 
be executed in combat areas, on DoD installations or in response to disasters/emergencies as 
declared by the President of the United States. 


3.2.8.11. Red Imported Fire Ant 


Fire ants are a significant health concern due to their aggressive nature when disturbed and the 
allergic reaction that occurs in some people. The fire ant’s mound building and stinging behavior 
interferes with recreational and grounds maintenance activities. Bait and residual insecticides 
are available for control of fire ants. Infested areas should be treated with bait, followed by a 
drench of any mounds 6–8 weeks later. Any active mounds found in the interim should be 
retreated.  


 Pest Management in Housing 


Housing areas on the installation are under a PPV partnership with Lincoln Military Housing. 
The PPV partner is responsible for providing pest management services and for upholding the 
agreements set forth in the Partner’s Plan for Pest Control. General pest control and grounds 
maintenance services are provided by contract. Certificates for the PPV contract pesticide 
applicators are located in appendix E. Contractors providing services in the PPV areas must 
follow all state and local laws. 
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Pet dogs and cats released or lost by owners on base can become a pest problem. Feral cats 
and dogs are susceptible to and can carry disease, damage natural habitats, harm protected 
wild animals, become a vehicle strike hazard, and attack and injure personnel. All dogs and cats 
are required to be registered within five working days of arrival aboard MCAS Yuma with Animal 
Control (Station Order 6400.1J). Pet owners are encouraged to microchip their pets. 
Microchipping is a permanent pet identification system using a computer chip implant in the skin 
of the animal. This allows a lost pet to be identified even if the collar tag is missing. Cat and/or 
dog owners are required to notify housing management and Animal Control of changes in pet 
ownership status, the acquisition of new animals, and changes of contact numbers. All dogs and 
cats over four months of age that reside on MCAS Yuma must be vaccinated against rabies. 


Figure 3-2 illustrates the frequency of pest management issues at MCAS Yuma housing based 
on the pest management records from fiscal years 2018 and 2019. 


Figure 3-2. MCAS Yuma Housing Pest Management Reports, FY18 and FY19. 


 


 Self-Help Pest Management 


Self-help pest management programs on DoD installations are authorized by DoDM 4150.07 
Volume 1 (para 5.9.b.) when they are cost-effective and when IPM monitoring indicates the 
need for control. Self-help pest management allows uncertified personnel to use low-toxicity, 
ready-to-use (RTU) pesticides for small-scale pest control operations. Examples of self-help 
programs that may be available are: stinging insect pest control for maintenance personnel, 
venomous spider control, fire ant control, vegetation control using glyphosate, and 
barracks/office pest control. Requirements for self-help are: 


All Pests (Surveillance only), 3%


Ants, nuisance, 50%


Stinging Insects (Bees, 
Wasps), 0.3%


Cockroaches, 1%


Gophers, 2%


Other, 1%


Spiders, 43%


MCAS YUMA HOUSING REPORTS BY PEST, FY18-19


Total # Reports = 3,430 
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1. The program shall be reviewed and approved by the IPM coordinator and then by the 
NAVFAC Applied Biology PPMC 


2. A program manager, who will be responsible for the program and be the primary point of 
contact, shall be designated 


3. All personnel that will be applying pesticide must be trained and their training 
documented 


4. Only RTU pesticides approved for use by the NAVFAC Applied Biology PPMC shall be 
used 


5. The area(s) to be treated should be small enough to be practically treated with RTU 
pesticides 


6. All pesticides will be stored in a storage site as described on the pesticide label 


7. All pesticide use will be reported. 


Any personnel or departments conducting unauthorized pesticide applications should be 
directed to immediately cease applications. To request review of a proposed program and 
submit a statement of need, the IPMC must contact the NAVFAC Applied Biology PPMC.  


 Agricultural Pest Operations 


Figure 3-3 illustrates the frequency of pest management issues at MCAS Yuma agricultural 
outleases based on the pest management records from fiscal years 2018 and 2019. 


Figure 3-3. MCAS Yuma Agricultural Pest Management Reports, FY18 and FY19. 


 


Insect Pests, 58%


Vegetation 
Management, 37%


Nematodes, 5%


MCAS YUMA AGRICULTURAL OUTLEASE REPORTS BY PEST, FY18-19


Total # Reports = 104
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 Prohibited Operations and Devices 


Several operations and devices are prohibited by DoD, DoN, and Marine Corps regulations. 


Prohibited operations and devices include:  


1. Occupied spaces—Installations shall not permit liquid spray and dust pesticide 
formulations in any space occupied by unprotected personnel. However, pesticides 
contained in gel or paste bait formulation may be applied in occupied spaces (OPNAV 
M-5090.1, paragraph 24-3.2; MCO 5090.2, paragraph 030608). 


2. Preventive or Scheduled Pesticide Treatments—DoD policy prohibits the use of regularly 
scheduled, periodic pesticide applications except in situations where the installation pest 
management plan clearly documents that no other technology or approach is available 
to protect personnel or property of high value (DoDM 4150.07 Volume 1, para 6.3). 


3. Electrically-Operated Devices—“Electromagnetic exclusion or control devices, ultrasonic 
repellent or control devices, and outdoor devices for electrocuting flying insects are not 
approved for use on DoD installations” (DoDM 4150.07 Volume 1, para 6.1). This does 
not apply to indoor use of selected devices, carefully placed, for electrocuting flying 
insects. Pest surveillance traps and monitoring equipment, such as non-electrocuting 
mosquito light traps, may also be used by trained personnel. 


4. Paints and Coatings Containing Pesticides and Other Biocides—DoD policy prohibits the 
use of paint containing insecticides on DoD property. This guidance applies to interior 
and exterior pesticide-containing paints intended for application to structural surfaces, 
such as walls, ceilings, and siding. It also applies to insecticides formulated and labeled 
for use as paint additives. Paints containing fungicides as mildew inhibitors may be used 
when application directions specify no special instructions due to the fungicide. 
Approved marine anti-fouling compounds or coatings may be applied to protect surfaces 
of watercraft (DoDM 4150.07 Volume1, para 6.2.c.). 


3.3. REGULATORY COMPLIANCE 


The Department of Defense’s policy is to ensure that DoD pest management programs achieve, 
maintain, and monitor compliance with all applicable executive orders and applicable federal, 
state, and local statutory and regulatory requirements. When there is a conflict between federal 
and local regulations, the installation will comply with the more stringent of the two. This may 
occur with pesticides limited for use by the state, which are not necessarily restricted by the 
EPA. In this case, the installation must comply with state regulations. 


 Pesticide Regulation and Enforcement 


The U.S. Environmental Protection Agency has the primary authority to regulate pesticides in 
the United States. The EPA delegates pesticide enforcement authority to states through 
cooperative agreements. Per DoDI 4150.07, DoD installations voluntarily comply with state and 
local pesticide use regulations when meeting those standards does not degrade DoD missions. 


The responsibility for compliance and enforcement lies with the installation’s commanding 
officer. As the installation CO’s pest management advisor, the IPMC shall be familiar with 
federal, state, and local pesticide use regulations and ensure that all applicators conduct 
operations in compliance with these regulations. The environmental division should be familiar 
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with these regulations as well due to the environmental hazards of pesticides. Regulatory 
enforcement for each of the PMSPs is provided.  


1. Commercial contractor applicators: PMPARs shall provide assistance by monitoring 
contract PMSPs for compliance with all applicable regulations as specified in the 
contract and will recommend appropriate actions to the contracting officer if the 
contractor does not comply. Preventive medicine technicians conducting sanitation 
inspections of food service facility pest management programs can also ensure 
compliance for safe pesticide use and applicator licensing/certification. Inspection 
guidelines are found in NAVMED P-5010, chapters 1 and 8. The preventive medicine 
technicians will notify the IPMC of any potential pesticide application violations observed 
during the course of routine sanitation inspections. 


2. DoD applicators: The pesticide applicator’s immediate supervisor, with the assistance of 
the IPMC, shall also ensure that pesticide use is in compliance. Under the authority of 
DoDI 4150.07 and DoD Directive 5134.01, and per Department of Defense Manual 
(DoDM) 4150.07, Volume 2, DoD Pest Management Program Elements and 
Implementation: Pesticide Applicator Training and Certification Program, the DoD may 
deny, suspend, or revoke the certificate of any DoD employee who violates any 
provision of Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) or falsifies 
records under DoDM 4150.07, Volume 2 (para 4.7.c.). In accordance with DoDM 
4150.07, Volume 2 (para 4.10.b.(1)), the installation CO may initiate a formal review if 
FIFRA violations are suspected. Violations shall be reported through appropriate 
command channels to the NAVFAC certifying authority for review. The certifying 
authority shall determine if further action is required. That action may include suspension 
of the applicator’s certification.  


Naval Facilities Engineering Command, Applied Biology shall provide assistance to the 
installation IPMC with compliance and enforcement issues and clarification of regulations. The 
senior pest management consultant is the certifying official for DoD-certified pesticide 
applicators on the installation.  


 Pesticide Laws and Regulations 


Primary pesticide regulations include: 


1. Federal: U.S. Code of Federal Regulations (CFR) at 40 CFR Section E, 152-180: 
Pesticide Programs (http://www.access.gpo.gov/nara/cfr/waisidx_03/40cfrv21_03.html). 


2. DoD, Navy, and Marine Corps: DoDI 4150.07, DoD Pest Management Program; 
OPNAVINST 6250.4C, Navy Pest Management Programs; OPNAVINST 5090.1E, 
Environmental Readiness Program; MCO 5090.2, Environmental Compliance and 
Protection Program. 


3. State: The Arizona Department of Agriculture, Pest Management Division regulates the 
pest management industry in Arizona (https://agriculture.az.gov). The pest management 
industry in California is primarily regulated under the authority of the California 
Department of Pesticide Regulation (under the California Environmental Protection 
Agency) (https://www.cdpr.ca.gov) and the Structural Pest Control Board 
(https://www.pestboard.ca.gov).  


 



http://www.dtic.mil/whs/directives/corres/pdf/415007p.pdf

http://doni.daps.dla.mil/Directives/06000%20Medical%20and%20Dental%20Services/06-200%20Preventive%20Medicine%20Services/6250.4C.pdf

http://doni.daps.dla.mil/SECNAV%20Manuals1/5090.1.pdf

https://agriculture.az.gov/

https://www.cdpr.ca.gov/

https://www.pestboard.ca.gov/
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3.3.2.1. The Pesticide Label 


The primary source of pesticide regulations for the pesticide applicator is found on the pesticide 
label in accordance with 40 CFR § 156. Arizona and California may add supplementary labels 
which are regulations that must be complied with in the states. It is a violation of federal and/or 
state law to use a pesticide in a manner inconsistent with the label. Note, however, that the 
pesticide label does not provide specific information for each site where the pesticide may be 
applied. For example, the pesticide label may allow application of an herbicide to unimproved 
grounds, but if those grounds are within a ringed map turtle habitat, then pesticide use may be 
restricted under the Endangered Species Act. Pesticide applicators should be aware of 
environmentally sensitive areas before beginning any new pesticide application and should 
consult the installation’s environmental division. For more on pesticide labels, see the EPA’s 
Pesticide Labels website.  


Endangered Species Protection Bulletins set forth geographically-specific pesticide use 
limitations for the protection of endangered or threatened species and their designated critical 
habitat. If the pesticide label directs the applicator to the EPA Bulletins Live website 
(http://epa.gov/espp/bulletins.htm), they are required to follow the pesticide use limitations found 
in the Bulletin for the county, pesticide active ingredient, and application month. 


3.3.2.2. Other Regulations 


Other applicable directives, laws, and regulations concerning pesticide applicators and pest 
management operations are listed and described in appendix F. 


3.4. PESTICIDE MANAGEMENT 


Chemical control of pests using pesticides can be an integral part of an IPM program. Proper 
management of pesticides will ensure a safe and cost-effective pest management program. 
Management of pesticides includes the proper selection of pesticides, pesticide approval, 
procurement, storage, mixing, use of pesticide application equipment, and clean-up. The 
pesticide label provides most of the information needed to manage pesticide use and must be 
affixed to the container at all times. 


 Pesticide Selection 


The following criteria should be used when selecting a pesticide: 


1. Determine the need for a pesticide. Is a chemical pesticide really needed? In some 
situations, non-chemical control methods may be more effective or less costly and time-
consuming in the long term. Will exclusion or habitat elimination take care of the 
problem? 


2. Choose a pesticide with a low toxicity. Can the pest be sufficiently controlled with a 
pesticide that has a low toxicity to humans? 


3. Choose pesticides and pesticide formulations with minimal environmental impact. Avoid 
using “Restricted Use” pesticides if possible. The environmental impact of pesticide spills 
is reduced when using a granular pesticide formulation rather than a liquid. Can 
attractant bait stations be used instead of broadcast application of a pesticide? 


4. Choose pesticides that provide a long-term or sustainable solution. For example: 



https://www.epa.gov/pesticide-labels
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a. Contact insecticides applied to ant trails will only temporarily halt the infestation, and 
may cause the colony to bud and form new colonies, while baits can kill the entire 
colony including the queen. 


b. Over time, pests can develop a significant decrease in sensitivity to a pesticide. This 
process is known as resistance. Insecticide resistance, for example, is particularly 
problematic in insect groups with short developmental times and high reproductive 
rates (e.g., German cockroaches, house flies, mosquitoes, bed bugs, and certain 
stored product pests), especially when pesticides of one particular class are 
overused. Combat/delay pest resistance to pesticides by rotating/alternating 
pesticides from different mode of action groups in conjunction with other IPM 
methods. 


 Pesticide Procurement 


Pesticides used by contractors are included in the cost of the contract and are procured through 
commercial sources. Pesticides used by DoD personnel may be purchased through the Federal 
Stock System. Contractors cannot purchase pesticides through the Federal Stock System.  DoD 
approved pesticides listed in the Federal Stock System can be found on the Armed Forces Pest 
Management Board’s Pesticides and Equipment website.  These are not the only pesticides that 
may be used on the installation. Pesticides listed on the installation’s pesticide Authorized Use 
List (AUL) (appendix D) may be purchased. All pesticide products and pest control services 
procured via government credit cards must also be pre-approved by the NAVFAC Applied 
Biology PPMC according to DoN eBusiness Operations Office Instruction (EBUSOPSOFFINST) 
4200.1A, Department of Navy Policies and Procedures For the Operation and Management of 
the Government Commercial Purchase Card Program (chapter 6, paragraph 7). For information 
on requesting new pesticides to the installation pesticide AUL, see section 2.2, Pesticide 
Approval. 


 Pesticide Storage 


Pesticide storage facilities, retail sales, and vehicles each have specific requirements in regards 
to pesticide storage. 


3.4.3.1. Pesticide Storage Facilities 


DoDI 4150.07, para 4.4.a., states that pesticide storage facilities shall comply with all applicable 
regulatory standards and shall, where feasible, be modified to meet the minimum standards for 
new pesticide storage facilities. The Department of Defense standards are described in AFPMB 
Technical Guide 17 Military Handbook, Design of Pest Management Facilities. The NAVFAC 
Applied Biology PPMC should be consulted during the design phase of new pesticide storage 
facilities to ensure that the latest requirements are included.  


At a minimum, all existing facilities shall meet the following standards: 


1. An active ventilation system that provides a minimum of six air changes per hour 


2. Backflow prevention on all water sources used for mixing/filling 


3. No floor drains and a surrounding berm that provides containment of any pesticide spills 


4. Warning signs 



http://www.acq.osd.mil/eie/afpmb/pest_equiplists.html





  


Integrated Pest Management Plan  MCAS Yuma 
3-22 


5. Surrounded by a climb-proof fence with access only through doors with locks. 


The pest control shop stores pesticides in Building 880 on the main station.  


Contractors are not permitted to store pesticides on the installation without approval and proper 
facilities. Following the 2020 program review (appendix C), it was discovered that the grounds 
maintenance contractor is storing and mixing pesticides in the laydown area on the main station, 
but the facilities are not in compliance with pest management storage/mixing requirements. The 
grounds maintenance contractor is not authorized to store or mix pesticides under the current 
contract and was advised to discontinue doing so during the 2020 program review. 


3.4.3.2. Retail Sale Pesticide Storage 


Pesticides sold in exchange facilities and commissaries shall be consistent with 
recommendations of the AFPMB or the responsible PPMC and shall be displayed on shelves 
separate from food in locations where accidental breakage will not result in contamination. No 
category 1 pesticide products identified or marked as “Danger” or “Danger-Poison” shall be sold 
in exchange facilities (OPNAVINST 6250.4C, paragraph 13c; MCO 5090.2, paragraph 040309). 
Additional guidance can be found in AFPMB TG No. 45. 


3.4.3.3. Vehicles 


Pest control vehicles must carry pesticide spill kits (OPNAVINST 6250.4C, paragraph 13d; MCO 
5090.2, paragraph 030605). Pesticides shall not be transported in the vehicle’s passenger 
compartment and pesticide containers shall be secured to vehicles to prevent spillage. 


 Pesticide Mixing 


The pest control shop mixes pesticides outside Building 880. Pesticide mixing conducted by 
commercial contractors is done off-site, with the exception of the grounds maintenance 
contractor and contractors that apply soil treatment for termite prevention during building 
construction. The grounds maintenance contractor stores pesticides in the contractor laydown 
area on the min station. Termiticides applied during the pre-construction process must be mixed 
on-site while the PMPAR or IPMC is there to witness. Pest control operators must mix 
pesticides in accordance with the pesticide label in appropriate areas that minimize the risk of 
safety and environmental hazards. Contracted pest control operators must also mix pesticides 
in accordance with the contract specifications. Persons mixing pesticides with water shall 
protect the water supply from back-siphoning of the pesticide mixture. They shall also ensure 
accurate measurement of concentrated pesticide to ensure proper application rate. Precautions 
must be taken to minimize the risk of a pesticide spill. See section 5.3.4 for pesticide spill 
prevention measures. Spill kits must be maintained on pest control vehicles and must be 
available at the mixing site. An eye wash and deluge shower is essential for emergency 
washing of individuals accidentally contaminated with pesticides (29 CFR 1910.151). The 
emergency eye wash and deluge shower are to be accessible within 10 seconds from indoor 
and outdoor mixing areas. If located in the outdoor mixing area, the eye wash and shower must 
be protected from freezing. 


 Pesticide Application 


All pesticides shall be applied in accordance with federal, state, and label directions. In 
accordance with label directions, personal protective equipment should be worn during the 
application of pesticides. Application of pesticides should be timed to ensure contact with and 
maximum kill of the pest and to prevent use under adverse weather conditions that can cause 
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drift of the chemical outside the target area. See section 4.2.2 for more information on timing 
and drift prevention. 


3.4.5.1. Service Containers 


Containers other than the original pesticide container that are used for transporting pesticides to 
the job site must have a copy of the label attached. Service containers used for the application 
of a pesticide must have the following information on a tag attached to the container: name of 
party responsible for the container, the identity of the chemical in the container, and the signal 
word of the chemical. Containers commonly used for food, drink, or household products shall 
not be used to hold pesticides. 


3.4.5.2. Equipment 


Only pest control equipment that is in good repair and safe to operate shall be used by PMSPs. 
The equipment should be in good condition, free from corrosion, clean, and free from leaks. The 
PMPAR shall inspect equipment used by contract applicators. Applicators shall also ensure that 
they use equipment suitable to ensure proper application of pesticides. 


 Pesticide Disposal 


All pest control equipment shall be properly cleaned. Contract PMSPs are not allowed to 
dispose of excess pesticide, used containers, or residues on the installation per contract 
specifications; they must conduct all cleaning off-site. Spray tanks and pesticide containers 
must be triple-rinsed prior to storage or disposal. Disposal of pesticide spray tank rinse water 
should be performed by applying to a site listed on the pesticide label, used for future mixing of 
the same pesticide, or disposed of as hazardous waste. Rinse water shall not be allowed to 
enter storm drains. 


3.4.6.1. Sprayer Clean-Outs 


When cleaned, spray equipment will be triple rinsed in the field using ¼ (25%) of the tank 
capacity divided into 3 doses. The rinse material will be sprayed on the application site in 
accordance with the pesticide label. 


3.4.6.2. Empty Containers 


OPNAV-M 5090.1 (paragraph 24-3.12) requires disposal of pesticide wastes be in accordance 
with 40 CFR § 262, EPA Regulations for Hazardous Waste Generators. The disposal of 
pesticides, their containers, and related wastes is strictly regulated. Empty liquid pesticide 
containers will be triple-rinsed with ¼ (25%) of the container’s capacity divided into 3 doses, 
shaken and drained according to label instructions . Disposal of empty containers will be 
coordinated with the installation’s environmental division. Empty containers will not be reused. If 
possible, pesticide containers shall be returned to the manufacturer for recycling. 


3.4.6.3. Rinse Water 


Water from rinsing out equipment will be used immediately. If it cannot be sprayed on the 
application site, rinse water should be stored in marked plastic containers and used as the 
diluent for the next time the same pesticide is formulated for application. Wastewater 
formulations that contain pesticides shall not be discharged into any storm or sanitary sewer 
system. 
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3.4.6.4. Excess Pesticides 


Disposal or redistribution of excess pesticides shall be coordinated through Environmental and 
the IPMC. Environmental and the Consolidated Hazardous Material Reutilization and Inventory 
Management Program will determine whether the pesticide can be redistributed or if it needs to 
be disposed of. Excess pesticides shall never be disposed in any storm or sanitary sewer 
system. 


3.5. MINIMUM RISK PESTICIDES 


Minimum risk pesticides, such as those marketed under the EcoEXEMPT brand, may be used 
by pest management service providers as part of their IPM program. According to the EPA, 
“Minimum risk pesticides are a special class of pesticides that are not subject to federal 
registration requirements because their ingredients, both active and inert, are demonstrably safe 
for the intended use.” These pesticides are exempt from federal registration under 40 CFR 
152.25(f) and are not labeled with an EPA registration number. Since there is no federal review 
of these pesticides or their pesticide label, there is no federal review of the instructions for 
effective use of these products. Although these pesticides are exempt from federal registration, 
they still need to be approved prior to use on DoD property, primarily for efficacy and safety 
reasons. 
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Chapter 4. Health and Safety 


4.1. PESTICIDE APPLICATOR SAFETY 


To ensure the safe use of pesticides, pesticide applicators shall handle and apply pesticides in 
accordance with the product’s label directions. 


 Potential Occupational Hazards 


The following hazards may be encountered by pesticide applicators or Government 
representatives that may be exposed while inspecting pest management operations. 
Occupational safety and health guidance is found in the OPNAVINST 5100.23G, The Navy 
Occupational Safety and Health Program Manual. 


4.1.1.1. Direct Contact Chemical Exposure 


Many chemicals used as pesticides are also harmful to humans. The three routes of exposure 
to applicators are dermal, inhalation and ingestion. For applicators, the most common route of 
exposure is dermal and is frequently due to not wearing the appropriate personal protective 
equipment. Severity of the harmful effects is determined by duration of exposure and toxicity of 
the chemical. The effects can be acute (rapid onset due to high-dosage, high-toxicity chemicals) 
or chronic (slow or delayed onset due to long-term exposure to low-dosage, low-toxicity 
chemicals). The highest risk for severe acute chemical exposure occurs during pouring and 
mixing of concentrated pesticide resulting in high-dose, rapid-onset chemical poisoning. Chronic 
exposure can occur when the applicator fails to use appropriate PPE during frequent pesticide 
applications and the chemical accumulates in the body of the individual over a period of time 
leading to delayed or gradual onset of illness or injury. Direct chemical exposure can result not 
only in pesticide poisoning, but also in skin burns due to corrosive chemicals. 


4.1.1.2. Heat 


The use of protective equipment such as a respirator, goggles, gloves, and coveralls increases 
the risk of heat injury especially in warm climates. Heat injury can occur during long periods of 
work outdoors during warm weather or in enclosed spaces where machinery or equipment may 
generate heat. 


4.1.1.3. Noise 


Some pesticide application equipment use gas-powered air compressors or pumps that produce 
noise hazards. Gas-powered backpack sprayers are particularly hazardous due to the proximity 
of the noise source to the ears. 


4.1.1.4. Eye Hazards 


Eye hazards may result from chemical splashed into the eyes causing corrosive, toxic, or impact 
injury. Some pesticides are labeled “Restricted Use” due to their corrosive nature. The highest 
risk occurs during pesticide pouring, mixing, and application. During pesticide applications, 
chemicals may enter the eyes through splash back when applying the chemical under pressure 
into a crack or crevice or when applying pesticides overhead. Injury may also occur during 
equipment cleaning. 
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4.1.1.5. Infectious Zoonotic Disease 


Care should be taken when trapping and handling live or dead animals. West Nile virus can be 
transmitted to humans that handle dead birds. Hantavirus may be transmitted from rodents to 
humans through body fluid exposure or when breathing aerosolized rodent excreta. Pest 
management providers may be exposed when handling animal carcasses after trapping or 
handling traps contaminated with urine and feces. Feral dogs, cats, skunks, raccoons, and bats 
may carry and transmit rabies through a bite. Plague, a disease caused by the bacterium 
Yersinia pestis, is infamous for killing millions of people in Europe during the Middle Ages. 
Presently, human plague infections continue to occur in the western United States, primarily in 
semi-arid upland forests and grasslands. Humans usually get plague after being bitten by a 
rodent flea that is carrying the plague bacterium or by handling an infected animal. Today, 
modern antibiotics are effective in treating plague, but without prompt treatment, the disease 
can cause serious illness or death.  


4.1.1.6. Inhalation Hazards 


Many pesticides release hazardous vapors and are particularly hazardous in enclosed spaces. 
Some pesticides are labeled “Restricted Use” due to the high risk of inhalation injury. Personnel 
may be exposed during mixing, application, and equipment cleaning. 


4.1.1.7. Electrical and Fire Hazards 


Spot and crack and crevice applications may require application of a pesticide to areas near 
motors of refrigerators, compressors, and other machinery where it can become an electrical 
shock hazard. They may also be applied to areas near pilot lights resulting in an explosion 
and/or fire hazard. 


4.1.1.8. Head Impact and Sharp Hazards 


Surveys and pest control procedures may be done in attics, crawl spaces, basements, and 
other areas with low overheads where head impact hazards exist. Some devices used for bird 
roosting exclusion and rodent control have sharp edges and can cause cuts, puncture wounds, 
and abrasions. 


4.1.1.9. Trip and Fall Hazards 


Trip hazards may occur when applicators are spraying without close attention to where they are 
stepping. Spraying around buildings where there are various obstacles (e.g., plants, utility 
boxes, plumbing) in the path of the applicator can be particularly hazardous. Pest control may 
also need to be performed from ladders, on roofs, in ceilings, and in trees. Wet surfaces on the 
ground or on elevated surfaces can increase the risk of trips and falls. 


4.1.1.10. Exposure to Harmful Animals 


Venomous animals such as bees, wasps, rattlesnakes, and spiders are potential hazards when 
attempting to control them. Some of these are very dangerous due to envenomation and allergic 
reactions. Feral dogs, cats, coyotes, raccoons, and other large pest animals can inflict serious 
bites or clawing wounds. 
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 Hazard Abatement 


Detecting and reporting unsafe or unhealthful working conditions as early as possible, and then 
promptly controlling the reported hazards, is essential to a successful safety and occupational 
health program. 


4.1.2.1. Operational Risk Management 


Operational risk management (ORM) is a decision-making tool to reduce the risk of mishaps, 
whether in military contingency or support operations Pest management operations pose risks 
to human health and the environment that affect the installation’s mission that can be reduced 
and minimized through ORM. Pest management ORM uses the following process to minimize 
hazards: 


1. Identify hazards—the hazards may involve the pesticide or the application equipment 
(see list of hazards in section 4.1.1). 


2. Assess hazards—determine the degree of risk based on the probability and severity of 
these hazards. For example, the risk may be high if a highly-toxic pesticide is used daily. 


3. Make risk decisions—develop risk control options. Decide whether benefits of control 
outweigh the risks involved. 


4. Implement controls 


a. Engineering controls—e.g., use a less-toxic pesticide for controlling the pest 


b. Administrative controls—e.g., place warning placards around pesticide vehicles and 
pesticide storage areas. 


c. Personal protective equipment—e.g., wear a respirator when an inhalation hazard 
exists. 


5. Supervise—follow-up to determine effectiveness of controls and monitor changes to 
hazards. 


For more information on ORM, go to the Naval Safety Center website at 
https://navalsafetycenter.navy.mil/. 


4.1.2.2. Training and Education 


Pesticide safety is a core requirement for DoD and civilian pesticide applicator certification and 
licensing programs. Topics included in the DoD training are listed in DoDM 4150.07, Volume 2, 
DoD Pest Management Program Elements And Implementation: Pesticide Applicator Training 
And Certification Program. Safety topics are also given during recertification courses. See 
section 2.4 for specific training information. 


4.1.2.3. Read the Pesticide Label 


Pesticide labels are found on all pesticide containers used by installation PMSPs. The pesticide 
label provides directions for mixing, applying, and disposing of pesticides safely. It also includes 
a list of hazards to humans and first aid treatment. It may also include a list of personal 
protective equipment that must be worn and user safety recommendations. The label should 



https://navalsafetycenter.navy.mil/
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always be read completely and thoroughly by the applicator before purchasing and using a 
pesticide. The label is a legal document mandated by FIFRA. 


4.1.2.4. Personal Protective Equipment 


Personal protective equipment (PPE) should always be used when applying pesticides. The 
type and level of protection needed will be determined by the toxicity, formulation, and method 
of application of the pesticide. The pesticide label provides guidance on what PPE to use. 


1. Respirator 


2. Chemical-resistant gloves 


3. Chemical-resistant coveralls or long-sleeve shirt and long pants 


4. Chemical-resistant boots 


5. Hard hat 


6. Goggles 


7. Apron 


8. Face shield 


9. Self-contained breathing apparatus (for fumigation). 


Personal protective equipment must be appropriate for the type and application of the pesticide 
being used. It is the applicator’s responsibility to maintain the PPE. Contractors must provide 
appropriate PPE to their applicators. 


4.1.2.5. Pest Control Vehicle Safety Devices 


Pest control vehicles should be equipped with safety devices and information.  


1. Labels and SDSs for all pesticides in vehicle 


2. Emergency medical information including nearest emergency treatment center 


3. Fire extinguisher 


4. Spill kit 


5. First aid kit 


6. Cell phone or radio 


7. Drinking water supply 


8. Rinse water supply for washing pesticide off skin. 


4.1.2.6. Pesticides and Equipment 


The risk of pesticide exposure can be reduced by selecting the appropriate pesticide and 
equipment for the job. Applying small amounts of low-toxicity pesticide using appropriate and 
properly-maintained equipment greatly reduces the risk of harm. Using pesticides that are 
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formulated (e.g., contain emetics) or packaged (e.g., water-soluble packets) to minimize 
chemical exposure and increase safety should be considered when purchasing pesticides. 
Pesticide selection is addressed in section 3.4.1. Equipment should be tested with water prior to 
use to ensure proper application and that it is not leaking. Situational awareness, such as 
monitoring meteorological conditions and location, may also prevent harmful exposure to 
pesticides. 


4.1.2.7. Protection from Infectious Zoonotic Diseases 


Pest control personnel who handle trapped animals or dead animal carcasses should wear 
gloves to prevent exposure to potentially infectious body fluids. A respirator fitted with a high-
efficiency particulate air filter should be worn when entering enclosed spaces with large 
amounts of rodent feces that might be disturbed and become airborne. Additional protection 
from hantavirus can be provided by spraying dead rodents and rodent feces with a commercial 
disinfectant. This will kill hantavirus as well as wet the feces to prevent it from becoming 
airborne. Detailed guidance on rodent handling is found in AFPMB TG No. 41, Protection from 
Rodent-borne Diseases with Special Emphasis on Occupational Exposure to Hantavirus. It is 
also recommended that personnel who handle live mammals receive a rabies vaccination. 


4.1.2.8. Hazard Communication 


All pesticide applicators must receive Occupational Safety and Health Administration (OSHA) 
Hazard Communication training (29 CFR § 1910.1200). Contractors must carry safety data 
sheets in their vehicles or, as appropriate, at their on-base administration office. Applicators 
must understand all of the hazards associated with the chemicals they will use and be able to 
communicate those to the customer if necessary. 


4.1.2.9. Medical Surveillance Program 


Department of Defense pesticide applicators are required to be in a medical surveillance 
program depending on their hazard exposure. Applicators possibly facing exposure to 
organophosphate or carbamate pesticides should have their cholinesterase levels tested in 
accordance with the Medical Surveillance Procedures Manual and Medical Matrix. Medical 
surveillance is conducted by the occupational health clinic at the Naval Branch Health Clinic in 
accordance with Navy and Marine Corps Public Health Center Technical Manual (NMCPHC-
TM) 6260.9A, Occupational and Environmental Medicine Field Operations Manual. Some 
situations require personnel to wear a respirator to minimize pesticide exposure, in which case it 
is imperative to ensure that the respirator is fitted properly. Industrial hygiene provides respirator 
fit testing for DoD personnel. 


4.2. PUBLIC SAFETY 


By their nature, many pesticides may pose some risk to humans, animals, or the environment 
because they are designed to kill or otherwise adversely affect living organisms. Safely using 
pesticides depends on using the appropriate pesticide and using it correctly. 


 Potential Hazards to the Public 


A potential hazard is the risk of harmful effects from pesticides and the level of risk depends on 
the toxicity of the pesticide and the exposure a human will receive in any situation. 


 



https://nmcpeh-simweb.med.navy.mil/Content/medMatrix/MedicalMatrix.pdf

https://www.med.navy.mil/sites/nmcphc/Documents/oem/OEM_FOM_05-April-2017.pdf

https://www.med.navy.mil/sites/nmcphc/Documents/oem/OEM_FOM_05-April-2017.pdf
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4.2.1.1. Direct Contact with Pesticides 


Pesticide exposure can occur through dermal contact with a pesticide on a surface, inhalation of 
vapors, or ingestion of pesticide through contaminated food or eating utensils. This type of 
exposure can occur if a pesticide application is done while unprotected building occupants are 
present, occupants are allowed entry into buildings before the pesticide has dried, or food and 
food preparation and serving equipment are not properly protected or cleaned after an 
application. 


4.2.1.2. Pesticide Drift 


Pesticide drift occurs when a pesticide leaves the target area and affects unprotected persons 
outside the area. This commonly occurs outdoors when winds can carry the pesticide off-site. 
Drift can occur indoors if there is air movement or pesticides are drawn up through ventilation 
ducts. Pesticide applications that involve small pesticide droplets, such as fogging or ultra-low 
volume application, or dusts are most susceptible to drift. 


4.2.1.3. Contact with Contaminated Water 


Some pesticides can move through soil and contaminate groundwater used for drinking. Others, 
if applied in or close to surface water, can cause contamination of recreational waterways. 


4.2.1.4. Injury Due to Animals 


The use of an inappropriate pesticide may cause collateral injury due to an insufficient 
knockdown of the target pest. This can occur with bees and wasps. Some insecticides do not 
knockdown the insects rapidly and may actually excite them causing them to become more 
aggressively defensive in behavior. Unprotected persons blocks away from the pesticide 
application may become the target of their aggression. Injury can also occur when persons get 
too close to or try to release a trapped animal or try to capture feral animals by themselves. 


4.2.1.5. Fumigation Exposure 


Fumigants are highly toxic and can cause immediate death upon exposure. Fumigations can be 
performed in the housing area where it poses a potential hazard to neighbors and pets. During 
fumigation the chemical is injected into a tarped structure and allowed to remain for 24 hours. 
The highest risk of injury or death occurs if a person or animal were to enter the tarp during this 
period or after the tarp is removed, but before the building is completely ventilated. The 
fumigant, when exposed to air, dissipates rapidly and readily. 


 Hazard Abatement 


Pesticide applicators should continually be aware of the hazards associated with pesticide use 
in order to protect the public from exposure. 


4.2.2.1. Proper Timing of Pest Control Operations 


Most indoor application of pesticides should be conducted when building occupants are not 
present. An exception to this is the application of pesticide baits that are enclosed in a tamper-
resistant bait station that does not allow exposure to occupants or pets. The building occupants 
must remain out of the building to allow the liquid pesticide to dry. Some pesticide labels are 
specific about re-entry times (time after application that occupants are allowed back into the 
treated building). Some pesticides, such as fumigants, provide specific directions on aeration of 
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spaces to remove pesticide prior to re-entry. Certain operations, such as bee and wasp control 
or removal, are best conducted after the area has been cleared of unprotected persons. Refer 
to the product label for specific information. 


4.2.2.2. Preventing Pesticide Drift 


Pesticide drift from target areas to areas where humans, animals, and plants can be affected 
can be reduced through the following means (adapted from University of Nebraska publication 
G1773, Spray Drift of Pesticides). 


1. Select low or nonvolatile pesticides.  


2. Read and follow the pesticide label. Apply a pesticide only if an application is warranted. 


3. Use spray additives that decrease drift within label guidelines. This will increase the 
droplet sizes and pesticide effectiveness. 


4. Use larger spray nozzle orifice sizes. This will give larger droplets and will increase the 
number of tank refills, but will improve coverage and effectiveness.  


5. Avoid high pressure. High pressure creates finer droplets; 45 PSI should be considered 
maximum for conventional broadcast spraying.  


6. Use drift-reduction nozzles. These will produce larger droplets when operated at low 
pressures.  


7. Use wide angle nozzles and low boom heights, and keep the boom stable.  


8. Drift is minimal when wind velocity is less than 10 mph. Do not spray when wind is 
greater or blowing towards sensitive crops, gardens, dwellings, livestock, or water 
sources.  


9. Use shielded spray booms. When banding, use shroud covers to keep chemical from 
drifting. 


10. For indoor applications, turn off ventilation and close doors to prevent air currents. 


4.2.2.3. Preventing Water Contamination 


In addition to other best management practices highlighted throughout this document, pesticide 
contamination of surface and groundwater sources can be reduced through the following 
means:  


1. Follow the directions on the pesticide label. Many pesticide labels contain use 
instructions or precautions designed to avoid surface and groundwater contamination. 


2. Evaluate the need, method and frequency of chemical control. Use pesticides only when 
necessary and only in amounts that will control pests adequately. Pesticides that are 
applied in low concentrations and less frequently are less likely to leach into the 
groundwater. 


3. Identify the vulnerability of the soil. Well-drained or sandy soils low in organic matter 
have a high potential for groundwater contamination. Consider the location of the 
pesticide application in relation to ground and surface water. Web Soil Survey, operated 
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by the USDA Natural Resources Conservation Service, provides soil data and 
information that may be useful in evaluating the soil conditions on the installation (see 
https://websoilsurvey.sc.egov.usda.gov/App/HomePage.htm).   


4. Become familiar with pesticides that may leach. Pesticides with a high potential for 
leaching (high solubility, low adsorption, persistent) are more likely to contaminate 
groundwater. Check the pesticide label for warnings about potential to leach to 
groundwater. 


5. Apply the pesticide at the appropriate time. Pesticides are most susceptible to runoff 
from heavy rains or irrigation during the first several hours after application. Do not apply 
to saturated or frozen ground. Also, fewer applications are required if they are carefully 
timed in relation to appropriate stages in the pest’s life cycle.  


6. Avoid spills and back-siphoning. Avoid spills, especially near wells or other water 
sources. Only mix pesticides where adequate containment is available. Prevent back-
siphoning of pesticide-contaminated water into the water source by keeping the end of 
the fill hose above the water level in the spray tank. Install a backflow device (such as an 
air gap or check valve) on the filling pipe to prevent backflow problems. 


4.2.2.4. Prevent Tampering with Animal Traps 


Caged animals can be very aggressive. Traps should be placed in areas where they will not be 
tampered with by humans or pets. Warning signs can be placed on the traps and area 
occupants can be warned of the risk of injury. Live and dead rodents in traps can also be a 
hazard for hantavirus. Traps should be placed in areas where humans or domestic animals will 
not be exposed to the rodents. 


4.2.2.5. Protection for Fumigation Sites 


Warning signs should be posted at the fumigation site warning of the hazards. Some installation 
contracts require the contractor to provide a 24-hour roving watchperson to patrol the fumigation 
site to prevent entry by unauthorized personnel. 


 Special Safety Considerations 


Certain areas require special considerations due to the sensitive nature of the area or the 
people contained in that area. 


4.2.3.1. Child Development Center 


Children can be sensitive to pesticides and other chemicals. Parents are also concerned about 
potential hazards that their children may be exposed to and have a right to know about these 
hazards. Best practice is to minimize pesticide use in and around child development centers 
and schools, use only enclosed baits and low-toxicity pesticides, do not apply pesticides when 
people are present, and inform staff and parents of any pesticides used on the property. 
Integrated pest management methods should be used to reduce the health risks of pesticides to 
children. 


Arizona and California laws require schools and child care facilities to provide notification to 
parents/guardians prior to pesticide applications on site. 


 



https://websoilsurvey.sc.egov.usda.gov/App/HomePage.htm





  


Integrated Pest Management Plan  MCAS Yuma 
4-9 


4.2.3.2. Branch Clinic 


Persons undergoing medical treatment may be highly sensitive to pesticides and pesticide 
odors in the environment. Additionally, medical equipment and supplies may be contaminated 
during pesticide applications. Alternative IPM methods must be considered prior to using 
pesticides in medical treatment areas. If pesticides must be used, then only crack and crevice 
treatments with low toxicity pesticides or enclosed baits can be used. Application of any liquid or 
dust formulation must only be done when the area is unoccupied. Guidance for pest 
management operations in medical treatment facilities can be found in AFPMB TG No. 20, Pest 
Management Operations in Medical Treatment Facilities. 


4.2.3.3. Food Service Areas 


Food contaminated with pesticides can lead to pesticide poisoning. Sanitation and exclusion 
should be the primary means of preventing and reducing pest infestations. Pesticide use in food 
service areas should be limited to low-toxicity pesticides, applied to cracks and crevices, and 
baits. The area should be properly prepared for treatment by putting away utensils and 
equipment and covering food preparation services. After treatment, the area should be 
thoroughly cleaned to prevent contamination. 


4.3. PEST CONTROL ACCIDENTS 


In the case of a pest control accidents, applicators should be trained in first aid procedures and 
identify the nearest medical services. 


 First Aid 


First aid for pesticide accidents is included on the pesticide label. The applicator should be 
familiar with first aid procedures required for the pesticide they are using. A copy of the label 
must be available at the application site. For some pesticides, immediate first aid and medical 
treatment may be required. 


 Medical Emergencies 


Pesticide applicators experiencing an acute exposure to hazardous pesticides or significant 
injuries sustained in control operations should immediately go to the nearest emergency room 
capable of treating their emergent condition. Pesticide applicators that are government 
employees enrolled in a medical surveillance program with the occupational health department 
should schedule a follow-up appointment after their condition has subsided. The name, address, 
and telephone number of an emergency medical care facility should be posted in the 
commercial applicator’s vehicle. For pesticide poisonings, a copy of the pesticide label should 
be given to the medical first responders or taken to the emergency medical facility. If 
cholinesterase-inhibiting pesticides (e.g., malathion) are used, the proper antidotes include 
atropine and 2-pam chloride. 
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Chapter 5. Environmental Considerations 


5.1. ENVIRONMENTAL MANAGEMENT SYSTEM FOR PESTICIDES 


This IPMP puts pesticide management within the framework of the DoD and the Navy 
Environmental Management System (EMS). This plan provides the tools and products to 
include pesticide management in the installation’s overall EMS program. 


 Department of Defense Policy 


Department of Defense policy states, “The Department of Defense shall integrate EMS into 
missions, activities, functions, contracts, and installation support agreements as a business 
practice for improving overall performance. EMS is a vital supporting component of the DoD 
mission and is therefore the responsibility of all DoD personnel. It is not just an environmental 
function responsibility, but requires active participation from all functions and organizations.” 
The remainder of this policy and details on the EMS program are found in DoDI 4715.17, 
Environmental Management Systems. 


 Definition of an Environmental Management System 


Environmental Management System is a set of processes and practices that enable an 
organization to increase its operating efficiency, continually improve overall environmental 
performance and better manage and reduce its environmental impacts, including those 
environmental aspects related to energy and transportation functions. EMS implementation 
reflects accepted quality management principles based on the “Plan, Do, Check, Act,” model 
found in the ISO 14001:2004(E) International Standard and using a standard process to identify 
and prioritize current activities, establish goals, implement plans to meet the goals, evaluate 
progress, and make improvements to ensure continual improvement. 


 Conformance of the Pest Management Program to the Environmental 
Management System 


An EMS is composed of five basic components. The components and how the pest 
management program conforms to these components are: 


5.1.3.1. Policy 


The installation has established an environmental policy to support “mission readiness through 
environmental stewardship.” Pest management environmental objectives to meet this policy are: 


1. Reduce pesticide pollution that affects the installation’s neighbors through the use of 
IPM to prevent adverse impact on air, water, and land resources 


2. Use IPM to preserve aspects of the natural environment by managing and controlling 
invasive and nuisance pests and preventing pesticide pollution 


3. Ensure and maintain the competence of pest management personnel through 
certification and training to ensure that effective operations and technologies are used to 
control pests that minimize waste, prevent air and water pollution, minimize health and 
safety risks, and dispose of waste safely and responsibly 
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4. Enable the IPMC to maintain effective oversight and coordination of the program and 
liaison with local agencies in order to ensure regulatory compliance. 


5.1.3.2. Planning 


This IPMP is the installation’s primary planning document. Specific planning items included in 
the IPMP are: 


1. Legal and other requirements as identified in section 3.3, appendix F, and throughout 
the plan. 


2. General objectives and targets as included in section 1.3.2 and specific pest 
management objectives included in the IPM sheets in appendix K. 


5.1.3.3. Implementation 


Implementation of the EMS is addressed in the following sections of the IPMP: 


1. Roles and responsibilities—section 2.1. 


2. Pest management personnel training and awareness—section 2.4. 


3. Program documentation includes record keeping, reporting, and IPMP updates—
sections 2.3 and 1.1.4. 


4. Operational requirements—section 1.3.2. Operational control is the responsibility of the 
pest management service providers and is maintained through their contract. Integrated 
pest management is the operation used for reducing environmental impacts and 
supporting mission priorities.  


5. Safety considerations—chapter 4. 


5.1.3.4. Checking and Corrective Action 


The success of an EMS depends on the ability of an installation to assess and correct itself. The 
self-assessment checklist (appendix C) provides the basis for a self-assessing and self-
correcting system.  


5.1.3.5. Management Review 


The review of the program is conducted during environmental audits by Commander, Navy 
Installations Command (CNIC). 


5.1.3.6. Emergency Management System Definitions 


The following are common terms used in EMS:  


1. Practice—any activity conducted by an installation or its tenants in performing their 
missions that has an actual or potential impact on the installation’s assets. The term 
practice includes equipment, processes, and facilities. It includes both business and 
management practices. 


2. Practice owner—the person, unit, or organization that operates, conducts, controls, or is 
otherwise responsible for a practice. 
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3. Environmental aspects—elements of an organization’s activities, products, or services 
which can interact with the environment. 


4. Impact—the positive or negative effects on assets of conducting business and 
management practices. 


5. Vulnerable assets—A resource on which the installation depends or for which it has 
some responsibility, and which may be impacted by the conduct of practices. Vulnerable 
assets may include environmental, historic, and cultural areas on and off the installation; 
personnel health and safety; mission effectiveness; military training lands; real property; 
financial resources; and public relations status. 


5.2. ENVIRONMENTAL CONSIDERATIONS ON THE PESTICIDE LABEL 


If the pesticide is potentially harmful to the environment, information will be provided in the 
following sections of the label: 


1. Directions for Use—If pesticide drift is a potential environmental hazard, the directions 
may require certain application equipment and/or the addition of an anti-drift agent to the 
tank mix. 


2. Environmental Hazards—This section may indicate the pesticide is particularly 
hazardous to specific animals (e.g., bees, fish). It will also provide information on how to 
avoid environmental damage. 


5.3. MANAGING ENVIRONMENTAL IMPACT 


Air, water, and soil risk contamination from pesticides. Pesticide drift to outside the target 
application area is the primary reason for contamination. Pesticides that pose the highest risk of 
contamination are herbicides applied to improved and unimproved grounds. Despite being 
applied in water, pesticides to control mosquito larvae pose a minimal risk due to the target-
specific nature of the pesticide (e.g., the biopesticide, Bacillus thuringiensis israelensis (Bti), and 
insect growth regulators). Many procedures to reduce the impact of pest management practices 
on vulnerable assets are already in place. 


 Pesticide Pollution 


A pesticide is unique as a potential environmental pollutant. When it is applied properly for the 
correct target pest and to the target location, it is not considered a pollutant. When a pesticide is 
applied or it drifts outside of the target area, it becomes a pollutant. Pollution can occur during 
most pest management practices as the result of accidental spills, air and water emissions, and 
container disposal. Pollutants can be in the form of pesticide residues from equipment and 
container cleaning or be waste containers. 


5.3.1.1. Synthetic Pyrethroids 


Pyrethroids are insecticides that are widely used for household, garden, and agricultural pest 
control. Most were replacements for more toxic and environmentally-hazardous 
organophosphate and carbamate insecticides. Surveys have indicated that some pyrethroids 
are being detected in urban stream sediment and at least one chemical has been shown to be 
toxic to sediment dwelling organisms. Specific pyrethroids of concern include:  


1. Bifenthrin (e.g., Talstar) 
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2. Cyfluthrin (e.g., Cykick, Tempo) 


3. Beta-Cyfluthrin (e.g., Tempo Ultra) 


4. Cypermethrin (e.g., Demon, Cynoff) 


5. Deltamethrin (e.g., Deltadust) 


6. Lambda-Cyhalothrin (e.g., Demand) 


7. Permethrin (e.g., Permanone) 


8. Tralomethrin 


Outdoor operations pose the greatest risk for pyrethroid contamination of surface water and 
stormwater runoff. Increased risk operations that may use pyrethroids include landscape plant 
insect control, agricultural insect control, and uniform repellent treatment. 


5.3.1.2. Pollinator Protection from Pesticides 


The Office of the Under Secretary of Defense distributed a memorandum on the DoD Policy to 
Use Pollinator-Friendly Management Prescriptions dated 5 Sep 2014 (located in additional 
source documents). This memorandum is issued in accordance with and references DoDI 
4150.07 on DoD Pest Management and DoDI 4715.03 on Natural Resources Conservation 
Programs. In response to this memorandum, NAVFAC Applied Biology put together the 
"Pollinator Friendly Pesticide Applicator Best Management Practices" fact sheet (located in 
additional source documents).   


Pollinators, such as bees, bats, birds, and butterflies, are essential to the majority of the 
flowering plants in the environment and to the production of more than 130 different food crops. 
Protection of both managed bee colonies that are used in the agricultural outleases and feral 
bees must be considered in pest management operations. Pollinators are highly sensitive to 
many pesticides, especially insecticides. Best management practices to protect pollinators 
include: 


1. Read the pesticide label for any precautions for bees and apply the product in a manner 
consistent with the label directions.  


2. Use less hazardous insecticides. Certain classes of insecticides, such as 
organophosphates, carbamates, and neonicotinoids (i.e., imidacloprid), are highly toxic 
to bees.  


3. Choose the least hazardous insecticide formulation if possible. Granules are the least 
hazardous. Dusts are the most hazardous because they are similar in size to pollen, 
stick readily to the hairs on the insect, and can be carried back to the nest. 


4. Use insecticides with short residuals. The label will include a residual toxicity (RT) time 
that is the time after application until there is minimal toxic effect on bees. 


5. Avoid applying any bee-toxic pesticides on blooming plants that attract bees. 


6. Do not apply insecticides when temperatures are forecast to be unusually low or when 
the evening forecast is for dew. These conditions extend the period in which the 
insecticide residue remains toxic. 
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7. Apply pesticides that are toxic to bees at night when most honeybees have stopped 
foraging and returned to their hives. 


8. Use ground applications instead of aerial applications to reduce pesticide drift out of the 
target area. 


Efforts should be made to conserve bee colonies. If the situation allows, bee swarms and hives 
should be removed and relocated rather than destroyed. For more on protecting bees and other 
pollinators from pesticides go to the EPA Pollinator Protection website: 
http://www2.epa.gov/pollinator-protection. 


5.3.1.3. Pollution Prevention 


The following pollution prevention best practices should be used on the installation: 


1. Determine the need for pesticide use by conducting surveillance. 


2. Apply pesticides and clean equipment away from storm drains to prevent storm water 
contamination. 


3. Do not pour pesticide container rinsate into drains. Apply rinsate to a site listed on the 
pesticide label, store rinsate to use for future pesticide mixing, or dispose of according to 
local regulations. 


Use less-toxic and target-specific pesticides. 


4. When applying permethrin repellent to uniforms outdoors, do not mix or apply near storm 
drains or where water run-off will result in storm water contamination, avoid overspray of 
pesticide onto the ground, and apply spray tank rinsate to uniforms. 


5. Minimize outdoor applications of pyrethroid pesticides. 


6. Use targeted spot spraying or crack and crevice applications rather than broadcast or 
baseboard spraying. 


7. Minimize pesticide storage on the installation through proper inventory management and 
by not allowing contractors to store pesticides on the installation. 


8. Use rodent traps rather than rodenticides. 


 Natural and Cultural Resources Protection 


Natural resources on the installation have the potential to be impacted by pest management 
operations or have an impact on these operations. These pest management operations include, 
but are not limited to, surveys, trapping, weeding, biological control, and pesticide use. The 
installation’s INRMP provides detailed information on the natural resources found on the 
installation. The INRMP also lists management objectives and recommendations to protect and 
enhance the installation’s natural resources programs.  


Any archeological sites on the installation are at low risk for damage due to pest management 
operations. Certain historic buildings may require special treatment depending on the pest 
management activity. The installation’s ICRMP provides detailed information on the cultural 
resources found on the installation as well as the areas considered historic and cultural 
vulnerable assets. 
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5.3.2.1. Environmentally-Sensitive Areas 


Sensitive habitats are declared in the installation INRMP. Range Management is responsible for 
knowing the boundaries and restrictions of sensitive habitat(s) on their respective site and 
communicating this information to any pest control or grounds contractors via the PMPAR. 
Although the IPMC should have a general knowledge of these areas, any proposed application 
of pesticides in any of these areas must first be coordinated and approved by the natural 
resources manager. Applications of pesticides to wetlands or other environmentally sensitive 
sites, such as tidal marshes and beaches, or around these areas should be carefully planned. 
Strict adherence to both the pesticide label and the clearances described in the INRMP are 
required. 


5.3.2.2. Invasive Species Prevention 


Invasive species can cause damage to native habitats and introduce diseases to native plants 
and animals. All military vehicles and materials that have been in contact with foreign soil and 
returning from foreign locations including Hawaii are required to be cleaned by the deployed unit 
and inspected by the U.S. Department of Agriculture Plant Pest Quarantine Officer prior to 
disembarkation onto U.S. soil per OPNAVINST 6210.2A, Quarantine Regulations of the Navy. 
The purpose of these inspections is to prevent the introduction of disease-causing organisms 
and plant pests. Although the inspections are generally thorough, the equipment of recently 
redeployed units should be monitored to ensure that any introduced pests are destroyed 
properly. Any pests found on this equipment should be reported to the environmental division. 


5.3.2.3. Threatened and Endangered Species 


Section 7(a) of the Endangered Species Act (ESA) (16 U.S.C. § 1536(a)-(d)), as amended, 
requires federal agencies to evaluate their actions with respect to any species that is proposed 
or listed as endangered or threatened and with respect to its critical habitat. Regulations 
governing this interagency cooperation are included in 50 CFR § 402.  


A comprehensive list of endangered and threatened species is listed on the U.S. Fish and 
Wildlife Service (USFWS) website. Listed species habitats are also protected as critical habitat 
under the ESA. Critical habitat information can be found through species information found at 
the USFWS website.  


Most species of mammals (including bats, raccoons, and skunks) and all but a few birds are 
protected by state or federal law. Federally protected species, their nests, or their eggs may not 
be taken without obtaining permits from the U.S. Fish and Wildlife Service. Control of state-
protected species may require permits from the state. All attempts shall be made to solve the 
problem through habitat alteration, exclusion, fright techniques, or similar approaches before 
lethal control is attempted. 


One federally threatened species, the Mojave Desert population of the Agassiz desert tortoise 
(Gopherus agassizii), is known to inhabit and has designated critical habitat on the CMAGR. 
Sonoran pronghorn (Antilocapra americana sonoriensis), a federally endangered species, 
historically occurred throughout most of southwestern Arizona, southeastern California, and 
northwestern Sonora, Mexico. Efforts to reintroduce pronghorn to the region are ongoing. The 
flat-tailed horned lizard (Phrynosoma mcallii) can be found on BMGR-West. While it has no 
federal protection in the US, it is listed as threatened in Mexico and is a Species of Greatest 
Conservation Need (SGCN) in Arizona, and a species of concern in California. More information 



https://www.fws.gov/endangered/species/us-species.html
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concerning threatened, endangered, and special status species are covered in the INRMPs 
included in the supporting documents of this plan. 


5.3.2.4. Cultural Resources 


Pest control operations should be checked for consistency with the Integrated Cultural 
Resources Management Plan. Pest management operations requiring alteration of the historic 
building or structure, including exclusion modifications and significant changes in landscape, will 
require consultation with the cultural resources manager (CRM) through the IPMC. 


Termites damage wooden structures and incidental wood in steel and concrete buildings, such 
as trim or molding, paneling, or door and window frames. Annual termite inspections detect 
termite infestations before significant damage occurs. Any termite inspections of historic 
buildings or structures should be documented using DD Form 1070 and reported immediately to 
the CRM. 


 National Pollutant Discharge Elimination System 


Water pollution degrades surface waters making them unsafe for drinking, fishing, swimming, 
and other activities. As authorized by the Clean Water Act, the National Pollutant Discharge 
Elimination System (NPDES) permit program controls water pollution by regulating point 
sources that discharge pollutants into waters of the United States. The permit is available to 
operators who discharge to waters of the United States from the application of either biological 
pesticides or chemical pesticides that leave a residue when application is for one of four use 
patterns: 


1. Mosquito and other flying insect control 


2. Aquatic weed control 


3. Aquatic nuisance animal control 


4. Forest canopy pest control. 


The Arizona Department of Environmental Quality (ADEQ) administers the NPDES program in 
Arizona, known as the Arizona Pollutant Discharge Elimination System (AZPDES) program.  


The NPDES program in California has been delegated to the state for implementation through 
the State Water Resources Control Board and the Regional Water Boards. In California, 
NPDES permits are also referred to as waste discharge requirements that regulate discharges 
to waters of the United States.  


If pesticide applications for the above use patterns are expected to exceed thresholds, a Notice 
of Intent (NOI) and preparation of a Pesticide Discharge Management Plan (PDMP) (PDMP 
template included in appendix G) may be required. Practicing integrated pest management, 
recordkeeping, and monitoring are also requirements under the NPDES permits.  


 Spill Prevention and Management 


Installation spill prevention guidelines shall be followed. The following spill prevention actions 
shall be taken: 


1. Spill kits shall be readily accessible in all pest management vehicles, mixing sites, and 
pesticide storage facilities. 
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2. Pesticides shall only be stored in an area with containment to hold a spill and without a 
floor drain. 


3. Portable mixing pads shall be used when appropriate. 


4. All pesticide applicators shall be familiar with the installation emergency management 
plan, if available, and who to notify in case of a spill. 


All pesticide applicators are trained on spill response procedures as part of their initial pest 
management certification/licensing training. In accordance with OPNAVINST 3440.17 “Navy 
Installation Emergency Management Program”, spills will be managed as described in the 
installation emergency management plan. Further information on preventing and controlling 
pesticide spills is contained in the AFPMB TG No. 15, Pesticide Spill Prevention and 
Management. 


 Hazardous Materials and Hazardous Waste Management 


Pesticides, being hazardous materials, shall be managed in accordance with the applicable 
hazardous materials regulations, instructions and installation specific orders/procedures. Proper 
inventory management and planning will prevent waste generation. The appropriate use of 
pesticides produces very little hazardous waste. Rinse water containing pesticide residues 
usually has very small quantities of chemical and is often applied to the target pest site. Not 
permitting contractor storage of pesticides and on-site disposal of pesticide waste eliminates the 
need for hazardous material and waste management. In general, pesticides that are not applied 
must be disposed of as hazardous waste. Large quantities of hazardous waste may be 
produced when a pesticide is not used by its expiration date. It may also be produced if a 
pesticide is not used up before the registration for that pesticide is canceled and the stop-use 
date has occurred. These pesticides may be disposed of as universal waste only when allowed 
by the standards for universal waste management found in 40 CFR § 273. Any excess 
pesticides or absorbent material used for spill clean-up requiring disposal requires evaluation by 
the hazardous waste coordinator in the environmental division to ensure proper disposition. 


5.4. PUBLIC PERCEPTION 


The misuse of pesticides that lead to animal or human injury can lead to negative publicity for 
the installation. This is also the case with accidental pesticide spills, especially if they occur off-
base or cause contamination of a local natural or cultural resource. 
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Chapter 6. Emergency Pest Management 


6.1. PUBLIC HEALTH EMERGENCIES 


Pests create a public health emergency when the pests increase in number and/or are found to 
carry human disease pathogens. A public health emergency, or potential emergency, requiring 
pest management action may be indicated in several ways. See the Emergency Vector-borne 
Disease Control Plan (EVDCP) for more information (appendix H when available). 


 Natural or Manmade Disaster 


Usually pest problems do not develop immediately after a disaster, such as earthquakes, 
wildfires, floods, vehicle accidents and terrorist attacks. Public health pest problems may be the 
result of increased amounts of refuse, collapse of local infrastructure (e.g., lack of garbage pick-
up), decay of human and animal bodies, and accumulation of standing water. The potential 
pest-related consequences are vector-borne or zoonotic disease outbreaks and increased 
contact with rodents and feral animals that may cause injury. 


 Vector-Borne or Zoonotic Disease 


The report of human cases of vector-borne or zoonotic disease or the detection of infected 
mosquitoes or sentinel animals is an indicator of a public health emergency or potential 
emergency and often warrants an increase in pest management activities. 


1. Reports of human cases—Many human cases of vector-borne and zoonotic disease 
identified in local medical facilities are reportable to the local and/or state health 
agencies. A report of a human case of West Nile virus or other vector-borne disease 
may initiate an investigation and result in alerts going out to other hospitals and clinics if 
it appears that the case was locally acquired. Immediate vector control may be 
necessary to prevent further transmission. 


2. Detection of infected mosquitoes or sentinel animals—Routine surveillance for mosquito-
borne diseases are conducted by local and State health agencies. These agencies 
report testing results through the public health system. This surveillance program is an 
early warning system that indicates when vector control should be initiated or increased 
to prevent human disease. The CDC's ArboNET Maps, provide mosquito-borne disease 
information by state. 


 Animal Attack 


Attacks on humans by vertebrate animals almost always require an emergency medical 
response. If a person is bitten or scratched by a mammal such as a dog, cat, skunk, coyote, fox, 
raccoon, opossum, or bat, they are at risk of contracting rabies and should begin a treatment 
program. If the animal that was involved can be positively identified and safely captured, it 
should be held for testing to determine if it is infected with rabies or other zoonotic diseases. 


Bites by venomous snakes are always emergencies, and the victim should be immediately 
transported to the nearest medical treatment facility. If the snake can be identified or 
killed/captured, it may help in the selection of the proper antivenin for treatment. 



http://diseasemaps.usgs.gov/mapviewer/
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Certain ants, bees, and wasps can cause painful stings and, in some cases, severe allergic 
reactions. The local fire department is usually the primary responder to bee sting incidents. Fire 
department personnel have been trained to protect and manage bee sting victims. A stinging 
incident is not considered a pest control response issue, but rather, an emergency response 
and any and all appropriate bee control measures can be used. If fire department response is 
delayed, installation first responders should be trained how to protect themselves and victims 
from bee stings. 


6.2. AGRICULTURAL EMERGENCIES 


Agricultural emergencies are the result of the introduction of insects or other animals that can 
cause extensive damage to agriculture or forestry in the state. Examples of introduced 
agricultural pests include the Mexican fruit fly and gypsy moth. Military installations can be a 
conduit for the introduction of these pests due to the movement of military equipment and 
personnel in and out of the state and the country. The military’s role in preventing introduction of 
these pests is described in OPNAVINST 6210.2A, Quarantine Regulations of the Navy and 
OPNAVINST 6210.2A, Quarantine Regulations of the Navy. Inspections to prevent importation 
of pests are normally conducted at the port of debarkation in the foreign country. 


6.3. EMERGENCY PEST MANAGEMENT RESOURCES 


Installation PMSPs maintain pesticides and equipment to manage most emergencies. Contract 
PMSPs can be used for emergencies if it is written in the contract specifications. The Naval 
Branch Health Clinic shall develop an EVDCP to manage public health emergencies (appendix 
H). It includes additional Navy and local government contingency vector surveillance and control 
resources. 
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Chapter 7. Program Resources 


MCAS Yuma has access to the following support agencies and organizations for pest 
management assistance. Contact information specific to the installation is included in appendix 
A. 


7.1. NAVAL FACILITIES ENGINEERING COMMAND, APPLIED BIOLOGY 


Naval Facilities Engineering Command, Applied Biology is currently staffed by full-time, civilian 
DoD professional pest management consultants certified in DoD pesticide applicator categories 
3, 5, 6, 7, 8, and 11. These personnel are assigned the following responsibilities: 


1. Review and approve installation IPMPs in accordance with DoD and Navy policies 


2. Provide technical assistance to the installation IPMCs, environmental managers, safety 
officers, medical officers, and other regional and installation personnel regarding pest 
management and pesticide regulatory compliance 


3. Review and approve or reject pesticides and equipment to be used on installations 


4. Conduct on-site program reviews and environmental compliance program external 
assessments to ensure compliance with the regulations and IPMPs 


5. Compile and report actual pesticide use and pest management operations to appropriate 
DoD agencies 


6. Provide IPM recommendations and pest identification 


7. Assist installations with writing or re-writing IPMPs 


8. Provide recertification training for DoD-certified applicators as well as initial and 
recertification training for PMPARs/IPMCs. 


7.2. NAVY ENVIRONMENTAL AND PREVENTIVE MEDICINE UNIT FIVE 


The Navy Environmental and Preventive Medicine Unit FIVE (NEPMU-5) is staffed by full-time, 
active duty and civilian Navy entomologists. The entomologists are certified in DoD pesticide 
applicator categories 3, 5, 6, 7, 8 and 11 and are assigned the following responsibilities: 


1. Acts as BUMED’s professional pest management consultants to provide BUMED review 
of Emergency Vector-borne Disease Control Plans 


2. Provides technical assistance on the surveillance and control of vectors on installations 


3. Provides vector-borne disease risk assessments and disease prevention 
recommendations when requested 


4. Provides disease vector management consultation and identification services 


5. Provides contingency pest management in the event of a disaster or disease outbreak.  
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The NEPMU-5 (San Diego, CA) website is at: http://www.med.navy.mil/sites/nmcphc/nepmu-
5/Pages/default.aspx.  


7.3. UNIVERSITY OF ARIZONA COOPERATIVE EXTENSION 


The University of Arizona Cooperative Extension responds to the needs of individuals and 
organizations in Arizona by providing information and guidance in the areas of agriculture, 
natural resources, and consumer sciences.  


The website is at: https://extension.arizona.edu. 


The University of Arizona Cooperative Extension, Yuma County Cooperative Extension Office is 
the local extension office that serves the county where MCAS Yuma is located. Pest 
management service providers can obtain soil sample kits from the office and send them in for 
analysis. Extension agents can also visit the base to help in diagnosing problems. 


The Yuma County Cooperative Extension website is at: https://extension.arizona.edu/yuma. The 
office can be contacted at (928) 726-3904. 


7.4. UNIVERSITY OF CALIFORNIA COOPERATIVE EXTENSION 


The University of California Cooperative Extension responds to the needs of individuals and 
organizations in California by providing information and guidance in the areas of agriculture, 
natural resources, and consumer sciences.  


The website is at: https://ucanr.edu. 


The University of California Cooperative Extension, Imperial County Cooperative Extension 
Office is the local extension office that serves the county where Camp Billy Machen and 
portions of CMAGR are located. Pest management service providers can obtain soil sample kits 
from the office and send them in for analysis. Extension agents can also visit the base to help in 
diagnosing problems. 


The Imperial County Cooperative Extension website is at: http://ceimperial.ucanr.edu/. The 
office can be contacted at (442) 265-7700. 


7.5. ARIZONA DEPARTMENT OF AGRICULTURE 


Personnel from the Arizona Department of Agriculture are the pesticide regulatory officials for 
the state. The main office is located in Phoenix and is staffed with personnel that can provide 
information regarding state and local pesticide regulations.  


The website is at: https://agriculture.az.gov/. 


7.6. CALIFORNIA ENVIRONMENTAL PROTECTION AGENCY 


The California Department of Pesticide Regulation, part of the California Environmental 
Protection Agency, regulates pesticides for the state. The main office is located in Sacramento 
and is staffed with personnel that can provide information regarding state and local pesticide 
regulations.  


The California Department of Pesticide Regulation website is at: https://www.cdpr.ca.gov/. 


 



http://www.med.navy.mil/sites/nmcphc/nepmu-5/Pages/default.aspx

http://www.med.navy.mil/sites/nmcphc/nepmu-5/Pages/default.aspx

https://extension.arizona.edu/

https://extension.arizona.edu/yuma

https://ucanr.edu/

http://ceimperial.ucanr.edu/

https://agriculture.az.gov/

https://www.cdpr.ca.gov/
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7.7. ARIZONA DEPARTMENT OF HEALTH SERVICES 


Public health biologists provide vector surveillance and control assistance throughout Arizona. 
They are state-certified in public health pest management and provide assistance to counties 
that either do not have or only have limited vector surveillance programs. 


The Arizona Department of Public Health Services, Vector-Borne and Zoonotic Diseases 
program website is at: https://azdhs.gov/preparedness/epidemiology-disease-control/vector-
borne-zoonotic-diseases/index.php. 


For local inquiries, Yuma County Public Health Services can be reached by phone at (928) 317-
4584. 


7.8. CALIFORNIA DEPARTMENT OF PUBLIC HEALTH 


Public health biologists provide vector surveillance and control assistance throughout California. 
They are state-certified in public health pest management and provide assistance to counties 
that either do not have or only have limited vector surveillance programs. 


The California Department of Public Health, Mosquito-Borne Viral Diseases Web site is at: 
https://www.cdph.ca.gov/Programs/CID/DCDC/Pages/MosquitoesandMosquitoBorneDiseases.a
spx.  


For local inquiries, the Imperial County Public Health Department should be contacted.  



https://azdhs.gov/preparedness/epidemiology-disease-control/vector-borne-zoonotic-diseases/index.php

https://azdhs.gov/preparedness/epidemiology-disease-control/vector-borne-zoonotic-diseases/index.php

https://www.cdph.ca.gov/Programs/CID/DCDC/Pages/MosquitoesandMosquitoBorneDiseases.aspx

https://www.cdph.ca.gov/Programs/CID/DCDC/Pages/MosquitoesandMosquitoBorneDiseases.aspx
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A.1 Installation Pest Management


Name Title Phone Number E-mail


Gilberto Guzman IPMC 928-269-2497 Gilberto.Guzman@usmc.mil 


Joahnny Ramirez Grounds Maintenance PAR 928-269-2243 Joahnny.Ramirez@usmc.mil 


Ronald Kruse Public Works Officer 928-269-3523 Ronald.Kruse@usmc.mil 


CDR Gareth Montgomery Installation and Logistics Dept Director 928-269-2051 gareth.montgomery@usmc.mil


Robert Varela Requirements Branch Director 928-269-6396 Robert.A.Varela@usmc.mil 


Vicente Zaragoza FEAD Engineering Director 928-269-3423 vicente.zaragoza@usmc.mil


Jerry Deppen Pest Control Shop Supervisor 928-269-5344 Jerry.Deppen@usmc.mil 


Michael Hirth Pest Applicator 928-210-8388 Michael.Hirth@usmc.mil


Jackie Carrera FSC Contracting Officer 928-269-6448 jacqueline.carrera@navy.mil


LCDR Joseph L. Iacovone FEAD Director 928-269-2475 joseph.l.iacovone@navy.mil


Robert Law Range Mgt Dept Wildlife Biologist 928-269-6724 Robert.P.Law@usmc.mil 


Jeremy Pennell Range Mgt Dept Wildlife Biologist 928-269-3402 Jeremy.Pennell@usmc.mil 


Blake Hash Range Mgt Dept Ag Outlease Manager 928-269-3115 Blake.Hash@usmc.mil 


HM3 Calisa Hughes Preventive Medicine Department Head 928-269-3185 calisa.m.hughes.mil@mil.mil


Medical Research Assistant, General Dynamics-NHRC OID


Deana Anderson Occupational Health Nurse 928-269-2557


Christy Bueno Occupational Health Tech 928-269-2567


Jason Jarrett MCCS Assistant Services Manager 928-269-3107 jarrettj@usmc‐mccs.org


Michael Peña Dos Rios Inns of the Corps General Manager


Gina Rowe MCX Manager


Javier Ramirez Commissary Officer 928-269-2245 Javier.Ramirez@deca.mil 


Tracey Pevear Commissary Secretary ext 3210 Tracey.Pevear@deca.mil 


Ronald McClaryl Bldg. 0328 Environmental Director 928-269-2282 Ronald.McClaryl@usmc.mil


Amy Kennedy Bldg. 1093 Housing Director 928-269-3639 Amy.Kennedy@usmc.mil 


Nancy Spinazzolo Bldg. 0460 Industrial Hygienist 928-269-5777 Nancy.Spinazzolo@usmc.mil 


Maria Zamorano Bldg. 1071 Family Care Branch Program Manager 928-269-2350 Maria.Zamorano@usmc‐mccs.org 


Destry Siegfried Bldg. 1210 PMO Animal Control Officer 928-269-6303 Destry.Siegfried1@usmc.mil


Vet Clinic 928-328-2064


Rusty Labeau Bldg. 1200 Sonoran Pueblo Event  Manager


Alfredo Ibarra Camp Billy Machen Facility Manager 928-269-7345 Alfredo.Ibarra.civ@socom.mil


A.2 Naval Facilities Engineering Command Pacific Applied Biology


Name Title Phone Number E-mail


Michael Medina Pest Management Consultant 619-354-0257 michael.j.medina6@navy.mil


A.3 Navy Environmental and Preventive Medicine Unit FIVE


NEPMU-5 San Diego, CA 92136


usn.san‐diego.navenpvntmedufive.list.nepmu5‐vector‐


control@mail.mil


A.3 Navy Environmental and Preventive Medicine Unit FIVE (NEPMU-5)


3235 Albacore Alley


usn.san-diego.navenpvntmedufive.list.nepmu5-vector-control@mail.mil


MCCS


Commissary


NAVFAC Pacific Applied Biology


Installation and Logistics Dept Bldg. 888


ROICC Bldg. 888


Range Management Bldg. 151


Pervenitve Medicine Department Bldg. 1175
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Appendix B. Maps 
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B.1. General Location Maps 


Information not provided. Insert as necessary. 
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B.2. Map of Installation 


Information not provided. Insert as necessary. 
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Appendix C. Program Review 
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C.1. Pest Management Program Self-Assessment Checklist 


Installation Name:_________________________________Date:_______________________ 


Name of Person Completing Checklist:___________________________________________ 


Review Item Reference Verification and 
Documentation Y N N/A 


Pest Management Coordinator      
Is IPMC designated and appointed by 
CO/CG by letter? 


6250.4C: Encl. (1), 
Para.4.h.(6) 
5090.1: 24-5.3 
5090.2: 040313 


Copy of appointment letter.    


Is IPMC properly qualified and 
trained? If an IPMC selects or applies 
pesticides, he or she must be certified 
as a DoD pesticide applicator. 


6250.4C: Encl. (1), 
Para.6 
M4150.07-V2 
Para.3.4 
 


Copy of course completion certificate 
or DoD pesticide applicator certificate. 


   


Does the IPMC oversee the 
installation pest management program 
and pest management plan and 
remain aware of and familiar with all 
pest management operations on the 
installation? 


M4150.07-V1: 
Para.3.1 and 4.1.c 


Operations documented in the 
installation integrated pest 
management plan; IPMC has copies 
of pesticide approvals and pest 
management reports; IPMC is actively 
involved in pest management decision 
making. 


   


Pest Management Plan      
Does installation have a current 
comprehensive IPMP? IPMPs remain 
current for 5 years.  


M4150.07-V1: Para. 
3.2 Table 1 
6250.4C: Encl. (1), 
Para.9.a 
5090.1: 24-3.9 
5090.2: 0303 


Copy of IPMP.    


If installation does not have an IPMP, 
has command planned and budgeted 
for development and maintenance of 
an IPMP? 


6250.4C: Encl. (1), 
Para.4.h.(1) 
5090.2: 040313 


Environmental division should have 
IPMP listed as a deficiency and 
submit an EPR. 


   


Is IPMP signed by CO/CG? M4150.07-V1: 3.4 
Table 2 
6250.4C: Encl. (1), 
Para.9.a 
5090.2: 040313. C 
and E 


IPMP signature page.    


Is IPMP reviewed and signed by 
IPMC, medical department, and 
BUMED and NAVFAC pest 
management consultants? 


M4150.07-V1: Para. 
3.2 Table 1 
6250.4C: Encl. (1), 
Para.6.a 
5090.2: 040313. C 
and E 


IPMP signature page.    


Is IPMP updated annually by qualified 
personnel (trained or certified IPMC or 
PMPAR) and current (contains current 
POCs, contracts, applicator licenses, 
list of approved pesticides, etc.)? 


M4150.07-V1: 3.2 
Table 1 
5090.2: 040313.G 


View applicator licenses, dates of 
pesticide approvals, and other items 
that indicate the information is not 
outdated. Review NOPRS IPMP 
information. 


   


IPMP includes the following sections: 
• List of program objectives 
• Description of all pest 


management requirements and 
programs and staffing 
requirements (including in-
house, contract, agricultural 


M4150.07-V1: 3.2 
and 3.3 
5090.2: Appendix B 
 
 


IPMP contains information and 
sections as outlined in M4150.07-V1, 
Section 3. 
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Review Item Reference Verification and 
Documentation Y N N/A 


outlease, golf course, NAFI, 
GOCO, experimental, and 
natural resources) 


• Description of IPM procedures 
for all pest and disease vectors 


• Identification of program 
resources (facilities, equipment, 
etc.) to support program 


• List of pesticides approved by 
NAVFAC pest management 
consultant 


• Procedures for managing spills 
• Identification of planned 


measures to comply with DoD 
MOA and with state pesticide 
regulatory office regarding use 
or application of pesticides 


• Description of contracted pest 
management operations 


• Description of operations with 
special environmental 
considerations 


• Identification of animal control 
efforts 


• Identification of potential vector-
borne diseases and 
collaboration with local health 
agencies 


• Applicable laws and regulations 
• Agricultural outlease operations 


Location and information on pesticide 
applications (e.g., mosquito control, 
forestry, right-of-way, aquatic, aerial) 
likely to affect threatened and 
endangered species and associated 
critical habitat are coordinated with 
installation natural resources 
managers and other appropriate 
stakeholders and included in the 
IPMP. 


M4150.07-V1: 
5.10.a.(2) 
 


Information is in the IPMP.    


All stakeholders (including IPMC, 
PMPARs, environmental division, 
medical department, pest control 
shops, NAFIs, agricultural outlease 
program manager, and golf course 
superintendent) have copy of or ready 
access to current IPMP. 


BMP IPMP readily available to stakeholders 
as hard or electronic copy. 


   


Program Maintenance      
Have BUMED and/or NAVFAC 
conducted program reviews in order 
for the installation to maintain program 
and IPMP?  


6250.4C: Encl. (1), 
Para.10.a 
5090.1: 24-3.10 
5090.2: 030401 


This is a NAVFAC requirement that is 
coordinated with the installation. 
IPMC should maintain copies of 
program review reports. EMS audits 
may fulfill requirement. 


   


Have deficiencies and 
recommendations from past reviews 
been resolved or addressed in order 
to maintain and improve program? 


6250.4C: Encl. (1), 
Para.10.a 
5090.1: 24-4.4 
5090.2: 030401 


Documentation of corrections on file 
and/or corrections made were noted 
in follow-up inspection or review. 
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Review Item Reference Verification and 
Documentation Y N N/A 


Do DoD pest management personnel 
remain current in IPM technologies? 


BMP Personnel attend training workshops, 
are provided in-service training and/or 
have access to pest control trade 
journals. 


   


Training and Certification      
Do all installation pest management 
personnel who apply or supervise the 
application of pesticides have current 
DOD certification or EPA-approved 
certification or license? 


4150.07: Section 4 
5090.1: 24-3.19 
5090.2: 030501 


Copies of all licenses and certificates 
on file, preferably in IPMP, and 
applicators have cards while applying. 


   


If DoD applicator certification expired, 
has applicator received a six-month 
extension from a NAVFAC pest 
management consultant? 


M4150.07-V2: 5.3 Correspondence from NAVFAC 
approving extension. 


   


If DoD applicators are not certified 
(i.e., apprentices), are they under the 
direct supervision of a certified 
applicator while performing pesticide 
applications? 


M4150.07-V2: 3.2.b Observe operations to ensure proper 
supervision, if necessary. 


   


Was evidence of contractor pesticide 
applicator licensing or certification 
provided to contracting officer prior to 
award? 


4150.07: Section 4 
6250.4C: Encl. (1), 
Para. 15.b 
5090.2: 030702 


Copies of all licenses and certificates 
on file, preferably in IPMP, and 
applicators have cards while applying. 
Certifications are listed in NOPRS 
IPMP section. 


   


Are PMPARs trained in performance 
assessment evaluation and pest 
management technology? 


M4150.07-V1: 4.6.d 
6250.4C: Encl. (1), 
Para. 15.c 
5090.2: 030502.D 


Copies of training course certificates 
on file, preferably in IPMP. 


   


Do pest management personnel seek 
and attend continuing education 
courses? 


BMP Copies of course completion 
certificates on file. 


   


Staffing      
Is staffing sufficient to effectively 
control pests and manage program? 


BMP Interview applicators, supervisors, 
and managers. 


   


If personnel indicate that staffing is 
insufficient, then what indicators or 
data are being collected to show that 
staffing levels are insufficient? 


BMP View indicators or data.    


Pesticide Procurement       
Does installation use only pesticides 
approved by NAVFAC pest 
management consultant? 


M4150.07-V1: 3.2 
Logistics 
5090.1: 24-3.16 
5090.2: 030601 


IPMC maintains approved pesticide 
list. Inspect pesticides in pest control 
storage and on vehicles to ensure 
they are listed on the current pesticide 
approval list. Review NOPRS records. 


   


Pest Management Records and 
Reporting 


     


Are records kept for all pest 
management operations conducted 
on the installation, including those by 
NAFIs and for agricultural operations 
and environmental protection? 


7 U.S.C. § 136i-
1(a)(1) 
6250.4C: Encl. (1), 
Para. 23 
5090.1: 24-3.16 
M4150.07-V1: 4.5 
5090.2: 031002 


Review NOPRS records.    


Are records retained indefinitely? 6250.4C: Encl. (1), 
Para.23.a 
5090.1: 24-3.4 
M4150.07-V1: 3.2 
Pesticides 


Review NOPRS records.  Does IPMP 
download files annually and maintain 
onsite? 
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Review Item Reference Verification and 
Documentation Y N N/A 


Do personnel and regulatory agencies 
have ready access to records? (e.g., 
able to access records by location, 
pesticide, applicator, etc.) 


7 U.S.C. § 136i-1(b) Review NOPRS records.      


Is the installation using the NAVFAC 
Online Pesticide Reporting System? 


BMP     


Are reports of pest management 
operations being sent to NAVFAC? 


6250.4C: Encl. (1), 
Para. 23.b 
5090.2: 031002 


NOPRS records    


Contracting      
Do properly trained PMPARs inspect 
the performance of contractors? 


M4150.07-V1: 4.6.d 
6250.4C: Encl. (1), 
Para. 15.c 
5090.2: 030502.D 


Training certificates and contract 
monitoring documents are on file. 


   


Are all pest management contracts on 
the installation monitored by 
PMPARs? 


M4150.07-V1: 4.6.d  
6250.4C: Encl. (1), 
Para. 15.c 
5090.2: 030502.D 


Check that NEX/MCX and 
MWR/MCCS contracted services are 
monitored by trained personnel. 


   


Do PMPARs measure efficacy and 
ensure safety and environmental 
compliance of contract pest control? 


M4150.07-V1: 4.6.d 
6250.4C: Encl. (1), 
Para.15.c. 
5090.2: 030502.D 


Interview PMPARs to identify method 
and frequency of inspections. List 
methods of measurement. 


   


Are pest management contracts sent 
to the NAVFAC PMC for review? 


4150.07: 2.5.b 
M4150.07-V1: 4.6.b 
5090.1: 24-3.16 
M4150.07-V1: 4.6.b 


Correspondence with NAVFAC PMC.    


Are all contract pesticide applicators 
currently licensed in the state in which 
they operate? 


M4150.07-V1: 4.6.a.1 
5090.2: 030701 


Copies of current certificates or 
licenses are on file, preferably in 
IPMP. 


   


Is the pest control contractor currently 
registered with the Structural Pest 
Control Board or the equivalent state 
pest control business registration 
agency? 


4150.07: 1.2.b Copy of current registration certificate 
on file, preferably in IPMP. 


   


Pest Control Shop      
Does pesticide storage area pose a 
hazard to personnel in adjacent areas 
or buildings? 


M4150.07-V1: 4.4.a 
TG17:2.4 
 


Inspect building to see that exhaust 
vapors will not move into adjacent 
occupied areas. 


   


Does storage area have sufficient 
security to prevent unauthorized 
entry? 


M4150.07-V1: 4.4.a 
TG17:2.8 
 


Conduct inspection to ensure doors 
can be locked, equipment storage 
areas can be secured, and that 
applicators lock doors when leaving 
premises. 


   


Does building have clean area for 
office? 


M4150.07-V1: 4.4.a 
TG17: 3.1.3.1 
 


    


Are separate laundry facilities 
(designated only for cleaning of 
clothing potentially contaminated with 
pesticide) available for work clothing? 


BMP     


Are shower facilities available for 
employees? 


BMP     


Is separate space or cabinets 
provided for storage of PPE? 


M4150.07-V1:4.4.a 
TG17: 3.1.3.1.3 
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Review Item Reference Verification and 
Documentation Y N N/A 


Are pesticides stored off the floor and 
with sufficient access so that all labels 
are visible? 


M4150.07-V1: 4.4.a 
TG17: 3.1.4.1.2 


    


In areas where pesticide concentrates 
are stored or mixed, are floor drains 
sealed or not present and is 
containment provided (bermed or 
sloped floors)? 


M4150.07-V1: 4.4.a 
TG17: 3.1.4.1.2 
5090.1: Para.24-3.11 


    


Are all surfaces on which pesticides 
are stored and mixed and on which 
pesticide application equipment is 
serviced made of non-absorbent 
materials? 


M4150.07-V1: 4.4.a   
TG17: 3.1.4.1.2 
 


    


Are pesticides stored in a dry room or 
building with a temperature between 
50 °F and 100 °F? 


M4150.07-V1: 4.4.a 
TG17: 3.1.4.1.2 


    


Are fire extinguishers provided and 
easily accessible to occupants? 


M4150.07-V1: 4.4.a 
TG17: 3.1.4.1.2 


Inspect inspection record and see that 
fire extinguishers are fully charged. 


   


For large pesticide containers with 
spigots, is a drip pan containing 
absorbent material placed below 
spigot? 


M4150.07-V1: 4.4.a 
TG17: 3.1.4.1.2 
 


    


Are backflow prevention devices 
installed on faucets used to fill 
pesticide tanks? 


M4150.07-V1: 4.4.a 
TG17: 3.5.2.10 


    


Are emergency decontamination 
facilities (i.e., eye wash, deluge 
shower) provided onsite and readily 
accessible? 


M4150.07-V1: 4.4.a 
TG17: 3.5.2.12 
 


Check to see that it is functional and 
that inspection records are up-to-date. 
Ensure that, in an emergency, 
personnel can easily access and 
operate the devices. 


   


Are ventilation fans available in 
storage and mixing areas and do they 
function and provide adequate 
ventilation (six changes of air per 
hour)? 


M4150.07-V1: 4.4.a 
TG17: 3.5.4.2 
5090.1: 24-3.11 


Operate fans. Check IH survey 
ventilation results (Copy may be 
available in shop or contact 
installation IH). 


   


Are identification signs clearly visible 
on building and fences to advise 
personnel of the contents and warn of 
their hazardous nature? 


M4150.07-V1: 4.4.a 
TG17: 3.8 
 


    


Are only pesticides listed on approved 
pesticide list stored? 


M4150.07-V1: 3.2 
Logistics 
5090.1: 24-3.16 
5090.2: 030601 


Compare approved pesticides list with 
items stored on shelves. 


   


Do all pesticide containers have EPA-
approved labels attached? 


5090.1: 24-3.5. 
5090.2: 030602 


    


Are spill kits provided and readily 
accessible? 


6250.4C: Encl. (1), 
Para. 13.d 
5090.1: 24-3.12(b) 
5090.2: 030605 


Inspect to ensure contents are 
suitable for pesticide spills. 


   


Are SDSs and labels for each 
pesticide stored and used maintained 
and readily accessible in the pest 
control shop? 


5090.1: 24-3.5 
5090.2: 030602 


Review SDS/label book and compare 
with pesticides stored in shop and on 
vehicles. 


   


Pest Control Equipment      
Is equipment properly maintained and 
clean (no evidence of leakage and 
spillage)? 


BMP Inspect    
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Review Item Reference Verification and 
Documentation Y N N/A 


Are different sprayers used for 
herbicides and insecticides? 


BMP Inspect that sprayers are properly 
marked. 


   


Is equipment routinely calibrated to 
ensure proper delivery of pesticide? 


BMP Calibrations, if needed, are recorded 
in a logbook or other recordkeeping 
system. 


   


Is application equipment stored in a 
secure area? 


M4150.07-V1: 4.4.a 
TG17: 3.4.6 


Inspect    


Pest Control Vehicles (DoD and 
Contract) 


     


Are pesticides stored in a lockable 
compartment on the vehicle? 


BMP Inspect    


Does applicator ensure that pesticides 
are not stored in passenger 
compartment of vehicle? 


BMP Inspect    


Is the vehicle clean and maintained 
(no evidence of leakage and 
spillage)? 


BMP Inspect    


Does the vehicle have a properly 
stocked spill kit? 


6250.4C: Encl. (1), 
Para. 13.d 
5090.2: 030605 


Inspect to ensure contents are 
suitable for pesticide spills. 


   


Is the vehicle properly identified to 
warn of pesticides on vehicle? 


BMP Inspect    


Are all containers on vehicle, including 
service containers, properly labeled? 


5090.1: 24-3.5 
5090.2: 030602 


Inspect    


Is PPE properly stored on vehicle? BMP Inspect    
Are SDSs (formally MSDSs) for 
pesticides carried on vehicle? 


BMP Inspect    


Are appropriate wash racks provided 
for cleaning vehicles (i.e., does not 
drain into stormwater system)? 


BMP Inspect    


Integrated Pest Management      
Is integrated pest management 
practiced in order to minimize 
pesticide use when non-chemical 
alternatives are available and cost 
effective? 


7 U.S.C. § 136r-1 
6250.4C: Encl. (1), 
Para. 3.c. (5) 
5090.1: 24-3.8 
5090.2: 030103 
4150.07: 1.2.a 
 


Pest management service providers 
have survey devices (i.e., sticky traps) 
and less toxic and sustainable 
pesticides (i.e., baits) in their 
inventory. Records include surveys 
and the application of less toxic 
pesticides and use of non-chemical 
methods. 


   


Does the installation pest 
management plan emphasize and 
describe the use of IPM to provide 
sustainable pest management? 


7 U.S.C. § 136r-1 
6250.4C: Encl. (1), 
Para. 3.c.(5) 
4150.07: Section 4 
M4150.07-V1: 3.1 
5090.2: 030103 


Review IPMP sections that list pest 
control methods. Review installation 
instructions, orders, or policies, 
especially for housing, that encourage 
IPM practices. 


   


Does the installation use practices 
that demonstrate IPM? 


7 U.S.C. § 136r-1 
6250.4C: Encl. (1), 
Para. 3.c. (5) 
4150.07: 1.2.a 
5090.2: 030103 


Identify and list practices.    


Does the installation promote IPM? 7 U.S.C. § 136r-1 
6250.4C: Encl. (1), 
Para. 3.c. (5) 
4150.07: 1.2.a 
5090.2: 030103 


Identify and list promotion practices.    


Pesticide Application      
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Review Item Reference Verification and 
Documentation Y N N/A 


Are pesticides applied in accordance 
with the label directions? 


7 U.S.C. § 136(j) 
M4150.07-V1: 4.4.b 
5090.2: 030606 


Interview applicators. Observe 
application if possible. Wear 
appropriate PPE. 


   


Are special precautions taken for 
operations at child development 
centers, housing, medical treatment 
facilities, and food preparation areas? 


M4150.07-V1: 3.4 
5090.2: 030806,  
030807, 030808 


Interview applicators and review 
records to see if steps are taken to 
minimize pesticide use or use less 
toxic pesticides in these areas. 


   


Are liquid and dust formulations of 
pesticides applied only when 
unprotected personnel are not 
occupying the work space to be 
treated? 


5090.1: 24-3.2 
5090.2: 030608 
 


Interview applicators. Observe 
application if possible. Wear 
appropriate PPE. 


   


Are preventive pesticide treatments 
prohibited unless approved by a pest 
management consultant? 


M4150.07-V1: 6.3 
5090.2: 030608 


Interview applicators regarding 
practices. Review pest management 
records to see if there is any 
indication of routine pesticide 
applications. 


   


Are all applicators familiar with the 
installation’s spill response 
procedures? 


6250.4C: Encl. (1), 
Para. 13.d 
5090.2: 030605 


Get copy of installation instruction on 
spill response procedures. Interview 
applicators. 


   


Are all feasible efforts and 
management controls used to avoid 
production of hazardous wastes and 
to ensure use of pesticides before 
shelf-life expiration? 


6250.4C: Encl. (1), 
Para. 13.f 
5090.2: 030604 
 


Ask applicators how they clean 
equipment and dispose of rinsate. 
Interview shop supervisor to 
determine container disposal 
methods. 


   


Is the installation aware of and do 
they enforce pesticide “stop sale, use, 
or removal” orders issued by the 
EPA? 


FIFRA 
5090.2: 030604 
 


Check EPA Web site regarding the 
provisions of pesticide orders. Check 
records to see if pesticides that have 
a “stop sale, use, or removal” order 
are being used contrary to the 
provisions of the order. 


   


Aerial Pesticide Applications      
If conducted or proposed, has a plan 
for the aerial application of pesticides 
been reviewed and approved by a 
BUMED (medically-important pests) 
or NAVFAC (economic pests) aerial 
spray-certified pest management 
consultant? 


6250.4C: Encl. (1), 
Para. 13.e 
5090.2: 030801 
 


Ask for and review signed validation 
statement. 


   


Safety      
Are applicators provided with the 
appropriate PPE? 


5090.1: 24-3.7 Ask applicators to show you PPE in 
shop and on vehicles. 


   


Do applicators maintain and wear 
appropriate PPE when applying 
pesticides? 


6250.4C: Encl. (1), 
Para. 12.b 
M4150.07-V1: 4.4.b 
5090.2: 030606 


Ask applicators to show you PPE in 
shop and on vehicles. Observe 
application, if possible. 


   


Do all applicators receive training on 
use of PPE? Are applicators 
physically qualified to wear 
respirators? 


M4150.07-V1: 4.4.b 
M4150.07-V2: APP 
5A.g 
5090.2: 040312 


Review training record or rosters. Ask 
to see respirator fit test cards. 


   


NAFI Operations 
(NEX/MCX/MCCS/MWR) 


     


Are all NAFI pest management 
operations described in the IPMP? 
This includes operations conducted 
at: 


• NEX/MCX retail stores 


M4150.07-V1: 3.3.c, 
d, and h 


Review IPMP.    
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Review Item Reference Verification and 
Documentation Y N N/A 


• NEX/MCX and MWR/MCCS 
food service facilities 


MWR/MCCS athletic fields and golf 
courses 
Are pesticides used by NAFI pest 
control providers included on the 
installation approved pesticide list? 


M4150.07-V1: 3.3.e 
5090.2: 030601 


Pesticides used by NAFIs are 
included on pesticide approval list. 


   


Are pesticide use records maintained 
at each facility? 


7 U.S.C. § 136i-
1(a)(1) 
6250.4C: Encl. (1), 
Para. 23.a  
5090.2: 031001 


NAFI maintains records.    


Are all pest management operations 
reported to the installation IPMC so 
that it can be reported to NAVFAC? 


6250.4C: Encl. (1), 
Para. 23.b 
5090.2: 031002 


Records and reports contain 
operations conducted by NAFIs 


   


If NAFIs purchase pest control 
services with the DoN/Marine Corps 
purchase card, are the services in 
compliance with DoD and DoN/Marine 
Corps pest management 
requirements? 


4200.1A: Ch.6, 
Para.7 
5090.2: V14, 030704 


Identify pest management services 
that may have been purchased with a 
purchase card, i.e. one time pest 
control service in a club. 


   


Pesticide Retail Sales in the 
Navy/Marine Corps Exchange, 
Commissary, and Veterinary 
Clinics 


     


Are only pesticides that are not 
Category I pesticides labeled “Danger, 
Poison” displayed for retail sale?  


6250.4C: Encl. (1), 
Para. 13.c 
5090.2: 040309 


Inspect pesticide display.    


Are pesticides properly displayed to 
prevent contamination of food, 
equipment, utensils, linens, and 
single-service and single-use articles? 
(i.e., separated by partition or located 
in an area not above items) 


FOOD: 7-301.11 Inspect pesticide display.    


Are spill containment items available? 6250.4C: Encl. (1), 
Para. 13.d 
5090.2: 030605 


Inspect spill containment kits.    


Are employees familiar with spill 
procedures? 


6250.4C: Encl. (1), 
Para. 13.d 
5090.2: 030605 


Ask employees to describe 
procedures. 


   


Does the preventive medicine 
department assist NEX/MCX and 
commissary in selecting, storing, and 
displaying pesticides in retail outlets? 


6250.4C: Encl. (1), 
Para. 4.c.(8) 


Interview preventive medicine 
personnel. 


   


Does the installation monitor 
pesticides available for purchase in 
Marine Corps commissaries and 
exchanges to ensure that the 
pesticides available for sale are least 
hazardous pesticides that are 
compatible with DoD IPM programs 
and are pesticides that comply with 
applicable Federal, state, and local 
laws. 


5090.2: 14302.12 Find out who does that?    


Is the retail store aware of and do they 
enforce pesticide “stop sale, use, or 
removal” orders issued by the EPA? 


FIFRA Check EPA Web site regarding the 
provisions of pesticide orders. Check 
retail shelves to see if pesticides that 
have a “stop sale, use, or removal” 
order are being displayed for sale 
contrary to the provisions of the order. 
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Review Item Reference Verification and 
Documentation Y N N/A 


Environmental Programs      
Does the installation have a noxious 
weed management program 
developed in accordance with  
Section 2814 of Title 7, U.S.C. to 
comply with the Federal Noxious 
Weed Act and is conducted in 
cooperation with State and local 
agencies? 


M4150.07-V1: 5.5 Review any plans (INRMP, invasive 
weed management plan) or contracts 
for noxious weed control. Specific 
control/prevention measures are listed 
in IPMP 


   


If the installation has an active airfield, 
does the IPMP reference the BASH 
plan? 


M4150.07-V1: 3.1 Plans, directives, or contracts for 
BASH or references should be 
included in the IPMP. A list of specific 
control/prevention measures should 
be in IPMP. 


   


Does the IPMP reference the INRMP? 
Are appropriate portions of the IPMP 
implemented in accordance with the 
INRMP? 


5090.1: 24-3.9 
M4150.07-V1: 5.10 
5090.2: 040313.D 


Review IPMP.  Copy or link to INRMP 
should be included in IPMP. 


   


Are pesticides used in invasive weed 
control, BASH, depredation and other 
environmental programs included in 
the installation approved pesticide 
list? 


M4150.07-V1: 3.3.e 
5090.1: 24-3.16 
5090.2: 030601 


Review NOPRS records or plans.    


Are pesticides used in these 
operations recorded and reported to 
the IPMC so that they can be reported 
to NAVFAC? 


7 U.S.C. § 136i-
1(a)(1) 
6250.4C: Encl. (1), 
Para. 23.b 
5090.2: 031002 


Review NOPRS records.     


Have pest management operations 
that may have an impact on natural 
resources been coordinated with and 
reviewed by the natural resources 
program manager? 


M4150.07-V1: 5.10 
(2) and (4) 
6250.4C: Encl. (1), 
Paragraphs 20, 21, 
and 22  
5090.2: 010302.B  


Review IPMP for environmental 
impacts of pest management 
operations and for environmental 
manager signature. Interview natural 
resources manager to ensure if 
he/she is aware of pest management 
impacts on natural resources. 


   


If feral cats and dogs are present or 
potentially present, does the 
installation have a program to capture 
and remove them from the 
installation? 


6401.1B: Para.4-
2c(4) 
CNO policy letter 
5090 N456M/ 
1U595820 of  
10 Jan 2002 
5090.2: 030814 


Visual observations. Review 
installation policies or directives. 
Identify and review procedures. 


   


Are installation pest management and 
environmental personnel and the 
installation commander aware of the 
CNO policy on feral animals? 


CNO policy letter 
5090 N456M/ 
1U595820 of  
10 Jan 2002 


Applies only to Navy installations. 
Does the installation have an 
instruction, order, or policy to prevent 
feral animals? 


   


Is the CNO feral animal policy 
communicated to installation 
personnel and enforced? 


CNO policy letter 
5090 N456M/ 
1U595820 of  
10 Jan 2002 


Applies only to Navy installations. 
Identify practices that support the 
presence of feral animals. 


   


Agricultural Outlease Program      
Does the IPMP describe the 
agricultural outlease pest 
management program? 


M4150.07-V1: 3.3.h 
6250.4: Encl. (1), 
Para. 9.a. 


Review IPMP.    


Has agricultural outlease agreement 
(including soil and water conservation 
plan) been reviewed by the NAVFAC 
PMC 


6250.4: Encl. (1), 
Para.6.k. 
5090.2: V14, 030702 


Record of review.    
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Review Item Reference Verification and 
Documentation Y N N/A 


Are agricultural pesticides included on 
the installation list of approved 
pesticides? 


M4150.07-V1: 3.2 
Logistics 
5090.2: V14, 030601 
 


Review NOPRS.    


Are the pest management operations 
reported to the installation IPMC 
reported to the NAVFAC PMC? 


7 U.S.C. § 136i-
1(a)(1) 
M4150.07-V1: 4.5 
6250.4C: Encl. (1), 
Para. 23.b.  
5090.2: V14, 0310 


Review NOPRS    


Is on-base agricultural pesticide 
storage in compliance with local and 
State regulations? 


M4150.07-V1: 4.4.a Obtain State regulations and Inspect 
pesticide storage or review 
agricultural commissioner inspection 
records. 


   


If lessee(s) use aerial pesticide 
application, has the aerial spray 
project been reviewed and approved 
by NAVFAC? 


M4150.07-V1: 5.1 
6250.4C: Encl. (1), 
Para. 13.e. 
5090.2: V14, 030801 


Review aerial spray statement of 
need and validation letter. 


   


Pest Management Operations      
What are the installation’s top five 
pests and what are their impacts on 
the installation?  


BMP Interview pest management service 
providers and complete pest 
management project sheets for each 
pest. 


   


What survey methods are used to 
detect, assess, and prescribe 
treatment for the top five pests? 


BMP Interview pest management service 
providers and complete pest 
management project sheets for each 
pest. 


   


What non-chemical control methods 
are used to prevent and control the 
top five pests? 


BMP Interview pest management service 
providers and complete pest 
management project sheets for each 
pest. 


   


Key to references: 
• 7 U.S.C. § 136 FIFRA 
• 4150.07: DoDI 4150.07, DoD Pest Management Program 
• M4150.07- V1: DoD Manual 4150.07, Volume 1, DoD Pest Management Program Elements and Implementation: 


Structure and Operation 
• M4150.07- V2: DoD Manual 4150.07, Volume 2, DoD Pest Management Program Elements and Implementation: 


Pesticide Applicator Training and Certification Program 
• TG17: Armed Forces Pest Management Board, Technical Guide No. 17 Military Handbook, Design of Pest 


Management Facilities 
• 6401.1B: SECNAVINST 6401.1B, Veterinary Health Services 
• 6250.4C: OPNAVINST 6250.4C, Navy Pest Management Programs 
• 5090.1: OPNAV M-5090.1, Environmental Readiness Program Manual 
• 5090.2: MCO 5090.2-V14,  Environmental Compliance and Protection Program, Volume 14, Integrated Pest 


Management  
• 4200.1A: EBUSOPSOFFINST 4200.1A (DON EBusiness Operations Office Instruction), Department of the Navy 


Policies and Procedures for the Operation and Management of the Government Commercial Purchase Card Program 
• FOOD: U.S. Food Code 2017 


Notes regarding directive authority. 
• DoDI 4150.07 applies to both Navy and Marine Corps installations 
• SECNAVINSTs apply to  both Navy and Marine Corps installations 
• OPNAVINST 6250.4C applies only to Navy installations 
• MCO 5090.2 applies only to Marine Corps installations 


 
 



https://www.esd.whs.mil/Portals/54/Documents/DD/issuances/dodi/415007p.pdf

https://www.esd.whs.mil/Portals/54/Documents/DD/issuances/dodi/415007p.pdf?ver=2019-12-26-104614-100https://www.esd.whs.mil/Portals/54/Documents/DD/issuances/dodm/415007_vol1.pdf?ver=2020-01-22-132922-467

https://www.esd.whs.mil/Portals/54/Documents/DD/issuances/dodm/415007_vol2.PDF?ver=2020-01-22-132922-573
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C.2. MCAS Yuma Pest Management Program Review 2020 
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C.3. Termite Inspection Form DD 1070 
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Appendix D. Pesticide Authorized Use List 
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D.1. Pesticide Authorized Use List 


The following pesticides are authorized for use at MCAS Yuma installations as of September 
2020. 


The most current list of approved pesticides for each installation can be found on the NAVFAC 
Online Pesticide Reporting System at https://noprs.pestlogics.com/. 


Pesticide Type Formulation Pesticide Name 
EPA 


Registration 
Number 


Active Ingredient(s) 


Fumigant Fumigant - Solid Fumitoxin Tablets 72959-1 aluminum phosphide 
Herbicide Concentrate 2,4-D L.V. 4 Ester  228-139 2,4-D 
Herbicide Concentrate Arsenal Herbicide 241-346 imazapyr 
Herbicide Solution Brush Killer for Large 


Property 
2217-950 triclopyr / 2,4-D / dicamba 


Herbicide Solution Buccaneer Plus 55467-9 Glyphosate 
Herbicide Solution Garlon 4 62719-40 Triclopyr 
Herbicide Solution GlyStar Plus/Pro 42750-61 Glyphosate 
Herbicide Concentrate Honcho Plus Herbicide 524-454 Glyphosate 
Herbicide Dust/Granule KARMEX DF 352-508 DIURON 
Herbicide Dispersible 


Granules 
Krovar I DF Herbicide 352-505 bromacil / diuron 


Herbicide Dry Flowable Krovar—I DF Herbicide 432-1551 bromacil / diuron 
Herbicide Dust/Granule LANDMARK XP 352-645 sulfometuron methyl / 


chlorsulfuron 
Herbicide Concentrate MEC AMINE-D 34704-239 2,4-D / MCPP / Dicamba 
Herbicide Emulsifiable 


Concentrate 
Pendulum 3.3 EC 


Herbicide 
241-341 Pendimethalin 


Herbicide Emulsifiable 
Concentrate 


Pendulum Aqua Cap 241-416 Pendimethalin 


Herbicide Solution Polaris 228-534 Imazapyr 
Herbicide Solution Pursuit 241-310 imazethapyr 
Herbicide Emulsifiable 


Concentrate 
Raptor 241-379 imazamox 


Herbicide Concentrate Roundup PowerMax 524-549 Glyphosate 
Herbicide Emulsifiable 


Concentrate 
Roundup Pro 524-475 Glyphosate 


Herbicide Solution Roundup Pro 
Concentrate 


524-529 Glyphosate 


Herbicide Concentrate Roundup Pro Max 524-579 Glyphosate 
Herbicide Dispersible 


Granules 
Scepter 70 WDG 5481-613 Imazaquin 


Herbicide Suspension 
Concentrate 


Sharpen 7969-278 saflufenacil 


Herbicide Encapsulation UP-End/Satellite 
HydroCap 


70506-230 Pendimethalin 


Herbicide Solution Weedar 64 71368-1 2,4-D 
Insect Growth 


Regulator 
Concentrate Gentrol EC IGR 2724-351 Hydroprene 


Insect Growth 
Regulator 


Solution Gentrol Point Source 2724-469 Hydroprene 



https://noprs.pestlogics.com/
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Insecticide Aerosol 565 Plus XLO 499-290 Piperonyl Butoxide / n-
Octyl Bicycloheptene 


Dicarboximide / Pyrethrins 
Insecticide Bait Stations Advion Cockroach Bait 


Arena 
100-1486 Indoxacarb 


Insecticide Gel Advion Cockroach Gel 
Bait 


100-1484 Indoxacarb 


Insecticide Suspension 
Concentrate 


Agri-Mek SC 100-1351 Abamectin 


Insecticide Concentrate Alias 4F 66222-156 Imidacloprid 
Insecticide Bait - Solid AMDRO FIRE ANT 


INSECTICIDE 
241-260 HYDRAMETHYLNON 


Insecticide Dispersible 
Granules 


Arilon Insecticide 100-1501 Indoxacarb 


Insecticide Bait - Solid Avert Prescription 
Treatment 


499-294 Abamectin / Related 
Compounds 


Insecticide Solution Baythroid XL 264-840 B-cyfluthrin 
Insecticide Aerosol Bedlam Plus 1021-2569 d-phenothrin / N-Octyl 


bicycloheptene 
dicarboximide / 


Imidacloprid 
Insecticide Suspension 


Concentrate 
Besiege 100-1402 chlorantraniliprole / 


lambda-cyhalothrin 
Insecticide Solution Bifen I/T 53883-118 Bifenthrin 
Insecticide Dust/Granule BORID 9444-129 boric acid 
Insecticide Concentrate Cheminova Dimethoate 


4E 
34704-207-
AA-67760 


Dimethoate 


Insecticide Aerosol CY-KICK 499-470 CYFLUTHRIN 
Insecticide Aerosol CY-Kick CS 499-303 Cyfluthrin 
Insecticide Encapsulation Cy-Kick CS 499-304 Cyfluthrin  
Insecticide Emulsifiable 


Concentrate 
Cyper TC 53883-92 Cypermethrin 


Insecticide Granules/Pellets Delegate WG 62719-541 Spinetoram 
Insecticide Dust Delta Dust 432-772 Deltamethrin 
Insecticide Solution Demand CS 100-1066 Lambda-cyhalothrin 
Insecticide Solution Dimethoate 34704-207 Dimethoate 
Insecticide Concentrate Drexel Dimethoate 4EC  19713-231 Dimethoate 
Insecticide Dust Drione Insecticide 432-992 Piperonyl Butoxide / Silica 


Gel / Pyrethrins 
Insecticide Emulsifiable 


Concentrate 
Essentria IC3 25b exempt Geraniol / Peppermint Oil / 


Rosemary Oil 
Insecticide Concentrate Gowan Malathion 8 10163-21 Malathion  
Insecticide Bait - Liquid InTice Liquid Ant 


Bait/Maggies Farm Ant 
Killer 


73079-7 Borax 


Insecticide Concentrate Lambda-Cy EC (Ag & 
T&O) 


70506-121 11.4 - Lambda-cyhalothrin 


Insecticide Concentrate Lorsban Advanced 62719-591 Chlorpyrifos 
Insecticide Bait - Solid Max Force Fly Bait 432-1375 Imidacloprid / Tricosene 
Insecticide Granules/Pellets max force fly bait 3125-537 imidacloprid  / z-9-


tricosene / other 
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Insecticide Bait Stations MAXFORCE ANT BAIT 
F1 


64248-10 FIPRONIL 


Insecticide Granules/Pellets Maxforce Complete 
Granular Bait 


432-1255 Hydramethylnon 


Insecticide Gel Maxforce FC Roach Bait 
Gel 


432-1259 Fipronil 


Insecticide Granules/Pellets Maxforce Fine Granule 
Insect Bait 


432-1262 hydramethylnon 


Insecticide Gel Maxforce Roach Killer 
Bait Gel 


64248-5 Hydramethylnon 


Insecticide Concentrate Mustang Insecticide 279-3126 Zeta-cypermethrin 
Insecticide Fumigant - Solid Nuvan Prostrips 5481-553 Dichlorvos 
Insecticide Aerosol Permethrin 50404-5 Permethrin 
Insecticide Emulsifiable 


Concentrate 
Permethrin SFR 70506-6-


53883 
Permethrin 


Insecticide Solution Premise Foam 432-1391 Imidacloprid 
Insecticide Solution SIVANTO 200 SL 264-1141 Flupyradifurone 
Insecticide Concentrate Spectracide Triazicide 9688-277-


8845 
Gamma-Cyhalothrin 


Insecticide Suspension 
Concentrate 


Success 62719-292 Spinosad 


Insecticide Suspension 
Concentrate 


Suspend SC 432-763 Deltamethrin 


Insecticide Granules/Pellets Talstar GC Granular 
Insecticide 


279-3167 bifenthrin 


Insecticide Emulsifiable 
Concentrate 


TalstarOne / Talstar P 279-3206 Bifenthrin 


Insecticide Suspension 
Concentrate 


Tempo SC Ultra 432-1363 Cyfluthrin 


Insecticide Wettable Powder Tempo Ultra WP 432-1304 Cyfluthrin 
Insecticide Suspension 


Concentrate 
Temprid FX 432-1544 Imidacloprid / Beta-


cyfluthrin 
Insecticide Suspension 


Concentrate 
Temprid SC 432-1483 Imidacloprid / Cyfluthrin 


Insecticide Solution TERMIDOR SC 432-901 fipronil 
Insecticide Bait - Liquid TERRO ANT KILLER 149-8 Borax 
Insecticide Soluble Powder Tim-Bor Professional / 


Nibor-D 
64405-8 Disodium Octaborate 


Tetrahydrate 
Insecticide Emulsifiable 


Concentrate 
Timectin .15 EC Ag 84229-2 Abamectin 


Insecticide Granules/Pellets Triazicide Insect Killer 9688-250-
8845 


Gamma-Cyhalothrin 


Insecticide Concentrate ULD BP-300 499-522 pyrethrins / piperonyl 
butoxide 


Insecticide Aerosol ULD BP-300 499-450 Piperonyl Butoxide / n-
Octyl Bicycloheptene 


Dicarboximide / Pyrethrins 
Insecticide Aerosol ULD BP-300 11540-1 Pyrethrins / Piperonyl 


butoxide / n-Octyl 
Bicycloheptene 
Dicarboximide 
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Insecticide Liquid WARRIOR     11.4% 100-1112 Lambda-cyhalothrin 
Insecticide Concentrate Warrior II 100-1295 Lambda-Cyhalothrin 
Insecticide Aerosol Wasp-Freeze 499-362 d-trans allethrin / 


phenothrin  
Insecticide Emulsifiable 


Concentrate 
Wisdom TC Flowable 5481-520 Bifenthrin 


Plant Growth 
Regulator 


Emulsifiable 
Concentrate 


MEP STAR 42750-74-AA Mepiquat Chloride 


Rodenticide Bait - Solid CONTRAC All Weather 
Blox 


12455-79 Bromadiolone 


Rodenticide Bait - Solid Gopher Getter AG Bait 36029-7 strychnine 
Rodenticide Bait - Solid Gopher Getter Type 2 36029-23 Diphacinone 
Rodenticide Bait - Solid Gopher Getter Type 2 


Bait 
36029-24 Diphacinone 


Rodenticide Bait - Solid RAMIK GREEN 2393-498 Diphacinone 
Rodenticide Granules/Pellets Wilco Zinc Homeowner 


Bait 
36029-12 Zinc Phosphide 
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Appendix E. Certifications 
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E.1. Table of Current Contractors 


 


 


Contractor Type of Work Business License Number 


TCH Grounds maintenance N/A 


Western Exterminator Pest control (Commissary) 9123 


Ecolab Pest control (MCCS) 4245 


Sun City Pest Control Pest control (PPV) 2240 


JSA Grounds maintenance (PPV) 10004 


Glen Curtis Inc. Ag outlease (Meyer Farms) CAG 56 


Daily Farms Ag outlease (Daily Farms) CA 183 


   


E.2. Table of Applicator Certifications 


DoD 
or 


State 


Organization or 
Contractor 


Name 
Name 


Applicator 
Cert 


Number 


Cert 
Category 


Number*/Type 


Expiration 
Date 


State TCH Mario Alberto Fuentes-Gutierrez 191340 3,4 05/31/2021 


State Ecolab Daniel E. Ayon 150317 1 05/31/2021 


State Western Dominique L. Nelson 140771 1,2B,6 05/31/2021 


State Nat’l Park Service Andy Pigg 61942 PUC 12/31/2020 


State Daily Farms John Daily  60206 PUC 12/31/2020 


State Glen Curtis Inc. Alvaro Munoz 101 PUC 12/31/2020 


State Sun City Manuel A. Valenzuela 30497 1,2A,7 05/31/2021 


State Sun City Hector A. Valenzuela 170104 1,2A 05/31/2021 


State Sun City Preston T. Burrell 190368 1 05/31/2021 


State JSA Douglas J. Sullins 31090 3,4 05/31/2021 


State JSA Phillip R. James 930880 3,4,5 05/31/2021 


      


State (AZ) Certification Categories 


1 – Industrial and Institutional                                                 
4 – Right-of-Way 


6 – Fumigation 


2 – Wood-Destroying Organism 
Treatment (A) and Inspection (B) 


7 – Wood Preservation 


3 – Ornamental and Turf 


5 – Aquatic 


PUC – Agricultural (Commercial) 


DoD Certification Categories 


2 – Forest 


6 – Right-of-Way 


10 – Demonstration & Research 


3 – Ornamental and Turf 


7 – Industrial, Institutional, Structural, 
and Health-Related 


5 – Aquatic 


8 – Public Health 


11 – Aerial Application 
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E.3. Table of IPMC/PAR Certifications 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Name Function Certification 
Date 


Expiration 
Date 


Gilberto Guzman IPMC  4/30/2021 


Joahnny Ramirez PAR TBD  
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E.3.1. IPMC Appointment Letter 


 







  


Integrated Pest Management Plan  MCAS Yuma 
E-6 


 


THIS PAGE IS INTENTIONALLY BLANK 


 







  


Integrated Pest Management Plan  MCAS Yuma 
F-1 


Appendix F. Laws, Regulations, Policies, and 
Guidance Related to Pesticides 
and Pest Management 
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F.1. Federal 


Laws 
Title/Reference Date Relevant Requirements / Guidance 


Federal Insecticide, Fungicide, and 
Rodenticide Act  
(7 U.S.C 136 et seq.)  
(codified at 40 CFR Parts 152-180) 
 
Labeling Requirements for Pesticides 
and Devices  
(40 CFR 156) 
 
Pesticide Management and Disposal, 
(40 CFR 165) 
 
Exemption of Federal and State 
Agencies for Use of Pesticides under 
Emergency Conditions  
(40 CFR 166) 
 
Certification of Pesticide Applicators, 
(40 CFR 171) 


1947, and 
amendments 


Requires pesticide and applicator registration 
with the U.S. EPA, properly labeled 
containers, pesticide application records, 
adequate worker safety, and the proper 
disposal of unused products. Pesticides are 
also classified under this act as general use 
or restricted use. 
Integrated Pest Management for Federal 
agencies (7 USC § 136r-1) requires Federal 
agencies to use IPM techniques in carrying 
out pest management activities and promote 
IPM 


Animal Damage Control Act  
(7 USC 426-426c) 
http://www.animallaw.info/statutes/stus
fd7usc426.htm  


1931, 
amended in 
1987 and 


1991 


Gives the Secretary of Agriculture broad 
authority to investigate and control certain 
predatory or wild animals and nuisance 
mammal and bird species. 


Clean Air Act (CAA) 
(42 USC 7401 et seq.) 
http://www.epa.gov/air/caa/  


1955, 
amended in 
1970, 1977, 
and 1990 


Mandates the prevention and control of air 
pollution from toxic emissions including 
pesticides. 


Clean Water Act  
(Amended the Federal Water Pollution 
Control Act of 1972) 
(33 USC 1251-1387) 
http://www.law.cornell.edu/uscode/text/
33/chapter-26 


1977, 
reauthorized 


in 1987 


Calls for the restoration and maintenance of 
the chemical, physical, and biological 
integrity of our nation’s waters, including 
sensitive environments like wetlands. This 
Act prohibits non-storm water discharges 
from entering surface waters. 



https://www.law.cornell.edu/uscode/text/7/chapter-6/subchapter-II

https://www.law.cornell.edu/uscode/text/7/chapter-6/subchapter-II

http://www.ecfr.gov/cgi-bin/text-idx?SID=48b79f486781b4f14a2419ae56e5844b&mc=true&tpl=/ecfrbrowse/Title40/40chapterI.tpl

http://www.ecfr.gov/cgi-bin/text-idx?SID=48b79f486781b4f14a2419ae56e5844b&mc=true&node=pt40.26.156&rgn=div5

http://www.ecfr.gov/cgi-bin/text-idx?SID=48b79f486781b4f14a2419ae56e5844b&mc=true&node=pt40.26.156&rgn=div5

http://www.ecfr.gov/cgi-bin/text-idx?SID=48b79f486781b4f14a2419ae56e5844b&mc=true&node=pt40.26.165&rgn=div5

http://www.ecfr.gov/cgi-bin/text-idx?SID=48b79f486781b4f14a2419ae56e5844b&mc=true&node=pt40.26.166&rgn=div5

http://www.ecfr.gov/cgi-bin/text-idx?SID=48b79f486781b4f14a2419ae56e5844b&mc=true&node=pt40.26.166&rgn=div5

http://www.ecfr.gov/cgi-bin/text-idx?SID=48b79f486781b4f14a2419ae56e5844b&mc=true&node=pt40.26.166&rgn=div5

http://www.ecfr.gov/cgi-bin/text-idx?SID=48b79f486781b4f14a2419ae56e5844b&mc=true&node=pt40.26.171&rgn=div5

https://www.law.cornell.edu/uscode/text/7/136r%E2%80%931

https://www.law.cornell.edu/uscode/text/7/426?qt-us_code_temp_noupdates=0#qt-us_code_temp_noupdates

https://www.gpo.gov/fdsys/pkg/USCODE-2008-title42/pdf/USCODE-2008-title42-chap85.pdf

https://www.gpo.gov/fdsys/pkg/USCODE-2011-title33/pdf/USCODE-2011-title33-chap26.pdf
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Endangered Species Act  
(16 USC 1531-1544), (50 CFR Part 
402) 
Federal list of endangered/ threatened 
plants and wildlife is at 50 CFR §§ 
17.11 & 17.12 
 
Interagency Cooperation 
(16 USC 1536) 
 
Interagency Cooperation—Endangered 
Species Act of 1973, as Amended 
(50 CFR 402) 


1973, 
amended in 


1978 


Dictates that all federal agencies must 
protect listed plants and animals and their 
habitats from harm. Indicates that pesticide 
formulations and application methods be 
reviewed by the U.S. Fish and Wildlife 
Service to determine whether there could be 
adverse effects. 


Endangered Species Protection 
Bulletins (ESPB)  


Bulletins set forth geographically-specific 
pesticide use limitations for the protection of 
endangered or threatened species and their 
designated critical habitat. 


Federal Food, Drug, and Cosmetic Act 
(FFDCA),  
(21 USC 301-399d) 


25 Jun 1938, 
amended in 
1951, 1962, 
1990, 1994, 
1997, 2007 


Mandates tolerances and exemptions for 
pesticide chemical residues in food. 


Federal Noxious Weed Act (7 USC 
2814) incorporated into the Plant 
Protection Act  


FNWA 1974 
PPA 2000 


Requires federal agencies to develop and 
implement noxious weed management 
programs on federal land. 
Federal Noxious Weed List 


Food Quality Protection Act (FPQA),  
Section 303 – Integrated Pest 
Management 
(Public Law 104-170)  


1996, 
amendment 


to FIFRA and 
FDCA 


Mandates that federal agencies use IPM 
techniques in pest management activities 
and promote IPM through procurement and 
regulatory policies. Primarily established 
safety standards for pesticides applied to 
foods. 


Migratory Bird Treaty Act 
(16 USC 703) 


1918, with 
numerous 


amendments 
Requires permits to take migratory birds. 


National Environmental Policy Act 
(NEPA) 
(42 USC 4321-4347) 


1969 


Requires a detailed environmental impact 
statement for any major federal action that 
can significantly affect the environment. This 
may include pest management operations 
that involve large areas of land, application of 
chemicals to waterways and aerial 
application of pesticides. 


National Oil and Hazardous 
Substances Pollutant Contingency 
Program 
(40 CFR 300) 


15 Sep 1994 


Provides the organizational structure and 
procedures for preparing for and responding 
to discharges of oil and releases of 
hazardous substances, pollutants, and 
contaminants. 



https://www.law.cornell.edu/uscode/text/16/chapter-35

https://www.law.cornell.edu/uscode/text/16/1536

http://www.ecfr.gov/cgi-bin/text-idx?SID=6a9a07776b76ba6520ed512ade9a3d48&mc=true&node=pt50.11.402&rgn=div5

http://www.ecfr.gov/cgi-bin/text-idx?SID=6a9a07776b76ba6520ed512ade9a3d48&mc=true&node=pt50.11.402&rgn=div5

https://www.epa.gov/endangered-species

https://www.epa.gov/endangered-species

https://www.gpo.gov/fdsys/pkg/USCODE-2011-title21/pdf/USCODE-2011-title21-chap9.pdf

https://www.gpo.gov/fdsys/pkg/USCODE-1995-title7/pdf/USCODE-1995-title7-chap61-sec2814.pdf

https://www.aphis.usda.gov/plant_health/plant_pest_info/weeds/downloads/weedlist.pdf

https://www.gpo.gov/fdsys/pkg/STATUTE-110/pdf/STATUTE-110-Pg1489.pdf

http://legcounsel.house.gov/Comps/Migratory%20Bird%20Treaty%20Act.pdf

https://www.law.cornell.edu/uscode/pdf/uscode42/lii_usc_TI_42_CH_55_SE_4321.pdf

https://www.law.cornell.edu/uscode/pdf/uscode42/lii_usc_TI_42_CH_55_SE_4321.pdf

https://www.gpo.gov/fdsys/pkg/CFR-2011-title40-vol28/pdf/CFR-2011-title40-vol28-part300.pdf

https://www.gpo.gov/fdsys/pkg/CFR-2011-title40-vol28/pdf/CFR-2011-title40-vol28-part300.pdf

https://www.gpo.gov/fdsys/pkg/CFR-2011-title40-vol28/pdf/CFR-2011-title40-vol28-part300.pdf
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National Pollution Discharge 
Elimination System (NPDES)— 
EPA General Permit 
Covers the following states: MA, ID, 
NH, NM, DC, and federal facilities in 
WA, CO, DE, and VT. 


31 Oct 2021 


Operators that apply pesticides that result in 
discharges from the following use patterns 
may have to submit a notice of intent (NOI) 
and create a Pesticide Management 
Discharge Plan (PMDP) if they meet certain 
criteria: (1) mosquito and other flying insect 
pest control; (2) weed and algae control; (3) 
animal pest control; and (4) forest canopy 
pest control  


Non-indigenous Aquatic Nuisance 
Prevention and Control Act 
(16 USC 4700 et seq.) 


1990 


Espouses taking preventive management 
measures nationwide to prevent and control 
unintentionally introduced non-indigenous 
aquatic species and prevent further 
distribution of these species. 


OSHA Hazard Communication 
Standards  
(29 CFR 1910) 


1970 


Stipulates the requirements for applicable 
and adequate training of all employees 
regarding hazardous substances (including 
pesticides) and providing access to SDSs for 
all chemicals. 


Recordkeeping on Restricted Use 
Pesticides by Certified Applicators; 
Surveys and Reports 
(7 CFR 110) 


9 Apr 1993 


Requirements for recordkeeping on restricted 
use pesticides by all certified applicators, 
both private applicators and commercial 
applicators 


Resource Conservation and Recovery 
Act (RCRA) 
 (42 USC 6901 et seq.) 
(40 CFR § 260-265) 


1976, 
amended in 


1986 


Requires proper disposal of waste pesticides 
and pesticide containers. 


Sikes Act Improvement Act (SAIA) 
(16 USC 670) 


31 Dec 2003 


Authorizes the Secretary of Defense to 
develop cooperative plans for conservation 
and rehabilitation programs on military 
reservations and modify or improve habitat 
for endangered species and migratory birds. 
This includes authorizing the elimination of 
noxious weeds in efforts to rehabilitate native 
species. 


Standards for Universal Waste 
Management 
(40 CFR 273) 


11 May 1995 Establishes requirements for managing 
pesticides 


Toxic Chemical Release Reporting: 
Community Right-to-Know 
(40 CFR 372) 


30 Nov 1994 


Requirements for the submission of 
information relating to the release of toxic 
chemicals under section 313 of Title III of the 
Superfund Amendments and Reauthorization 
Act of 1986 


Toxic Substances Control Act (TSCA) 
(15 USC 2601 et seq.) 


1976 


Requires that new chemicals, including 
pesticides, be registered and that testing for 
human health and environmental hazards be 
performed. 



https://www.epa.gov/npdes/pesticide-permitting-2016-pgp

https://www.epa.gov/npdes/pesticide-permitting-2016-pgp

https://www.epa.gov/npdes/pesticide-permitting-2016-pgp

https://www.law.cornell.edu/uscode/pdf/lii_usc_TI_16_CH_67.pdf

https://www.law.cornell.edu/uscode/pdf/lii_usc_TI_16_CH_67.pdf

http://www.ecfr.gov/cgi-bin/text-idx?SID=e1cb3c3f535e25bdcf0df22a067a36bb&mc=true&node=pt29.5.1910&rgn=div5

http://www.ecfr.gov/cgi-bin/text-idx?SID=e1cb3c3f535e25bdcf0df22a067a36bb&mc=true&node=pt29.5.1910&rgn=div5

https://www.gpo.gov/fdsys/pkg/CFR-2016-title7-vol3/pdf/CFR-2016-title7-vol3-part110.pdf

https://www.gpo.gov/fdsys/pkg/CFR-2016-title7-vol3/pdf/CFR-2016-title7-vol3-part110.pdf

https://www.gpo.gov/fdsys/pkg/CFR-2016-title7-vol3/pdf/CFR-2016-title7-vol3-part110.pdf

https://elr.info/sites/default/files/docs/statutes/full/rcra.pdf

https://elr.info/sites/default/files/docs/statutes/full/rcra.pdf

http://www.ecfr.gov/cgi-bin/text-idx?gp=&SID=395ebc63558f66dd84c1ebccec48b192&mc=true&tpl=/ecfrbrowse/Title40/40CIsubchapI.tpl

https://www.law.cornell.edu/uscode/pdf/uscode16/lii_usc_TI_16_CH_5C_SC_I_SE_670a.pdf

https://www.gpo.gov/fdsys/pkg/CFR-2011-title40-vol28/pdf/CFR-2011-title40-vol28-part372.pdf

https://www.gpo.gov/fdsys/pkg/CFR-2011-title40-vol28/pdf/CFR-2011-title40-vol28-part372.pdf

https://elr.info/sites/default/files/docs/statutes/full/tsca.pdf
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F.2. Department of Defense 


Pest Management 
Title/Reference Date Relevant Requirements/Guidance 


DoD Instruction 4150.07, DoD Pest 
Management Program 26 Dec 2019 


Establishes policy, assigns responsibilities, 
and prescribes procedures for the DoD Pest 
Management Program 


DoD Directive 4715.1E, Environment, 
Safety, and Occupational Health 
(ESOH) 
 


30 Dec 2019 


Establishes the AFPMB which provides 
information, guidance, and publications 
related to pest and pesticide management. 
Also advocates implementing IPM into DoD 
acquisition, procurement, maintenance, and 
repair processes for systems, equipment, 
facilities, and land. 


DoD Directive 5134.01 w/CH-1, Under 
Secretary of Defense for Acquisition, 
Technology, and Logistics 
(USD(AT&L)) 


9 Dec 2005 


Establish policies and procedures for the 
management of DoD installations and 
environment to support military readiness 
with regard to 


DoD 4150.07-M, Volume 1, DoD Pest 
Management Program Elements and 
Implementation: Structure and 
Operation 


22 Jan 2020 


Implements policy, assigns responsibilities, 
and provides procedures for the design and 
operation of the DoD Pest Management 
Program. 


DoD 4150.07-M, Volume 2, DoD Pest 
Management Program Elements and 
Implementation: Pesticide Applicator 
Training and Certification Program 


22 Jan 2020 


Implements policy, assigns responsibilities, 
and provides procedures for: 
• The DoD Pesticide Applicator Training and 


Certification Program 
• DoD training and certification of pesticide 


applicators pursuant to Section 136 of Title 
7, United States Code, also known and 
referred to in this volume as the “Federal 
Insecticide, Fungicide, and Rodenticide Act 
(FIFRA).” 


 


  



https://www.esd.whs.mil/Portals/54/Documents/DD/issuances/dodi/415007p.pdf?ver=2019-12-26-104614-100

https://www.esd.whs.mil/Portals/54/Documents/DD/issuances/dodd/47151Ep.PDF?ver=2019-12-30-141505-590

https://www.esd.whs.mil/Portals/54/Documents/DD/issuances/dodd/513401p.pdf?ver=2019-01-14-105114-333

https://www.esd.whs.mil/Portals/54/Documents/DD/issuances/dodm/415007_vol1.pdf?ver=2020-01-22-132922-467

https://www.esd.whs.mil/Portals/54/Documents/DD/issuances/dodm/415007_vol2.PDF?ver=2020-01-22-132922-573





  


Integrated Pest Management Plan  MCAS Yuma 
F-7 


F.3. Navy 


DEPARTMENT OF THE NAVY 
Title/Reference Date Relevant Requirements/Guidance 


CNICINST 3750.1, Navy Bird and 
Animal Aircraft Strike Hazard (BASH) 
Program Implementing Guidance 


9 Aug 2017 


Establishes policy and procedures for 
implementing the Commander, Navy 
Installations Command (CNIC) Bird/Animal 
Aircraft Strike Hazard (BASH) Program 


CNIC-M-BASH, Bird/Animal Aircraft 
Strike Hazard (BASH) Manual 
 
Appendix 1: BASH Self-Assessment 
Checklist (Annual) 


1 Apr 2018 


Supports Navy Bird/Animal Aircraft Strike 
Hazard (BASH) policy, identifies key BASH 
statutory and regulatory requirements, and 
provides advisory information for 
management of a BASH program at Navy 
airfields.  The intent is to support the Navy 
mission by safeguarding air operations 
assets and flight crews by decreasing the 
probability of bird or wildlife strikes with 
aircraft. 


eBusiness Operations Office 
Instruction (EBUSOPSOFFINST) 
4200.1A, Department of Navy Policies 
and Procedures for the Operation and 
Management of the Government 
Commercial Purchase Card Program 


2 Sep 2003 


Government Purchase Card policy regarding 
the purchase of pesticides, pesticide 
application equipment, and pesticide 
application services 


NAVFAC Online Pesticide Reporting 
System Tutorial  Guide on how to use the online pesticide 


reporting system 


NAVMED P-5010, Manual of Naval 
Preventive Medicine Chapter 1—Tri-
Service Food code 


30 Apr 2014 


Establishes standardized military food safety 
standards, criteria, procedures, and roles for 
the sanitary control and surveillance of food 
to mitigate risk factors known to cause 
foodborne illness 


NAVMED P-5010, Manual of Naval 
Preventive Medicine Chapter 8—Navy 
Entomology and Pest Control 
Technology 


9 Nov 2004 


Guidelines and procedures on the 
prevention, surveillance, and control of 
medically important pests. 


NMCPHC-TM 6260.9A, Occupational 
and Environmental Medicine Field 
Operations Manual 


Apr 2017 


Standardizes medical surveillance and job 
certification procedures of employees, the 
management of occupational injuries and 
illnesses, their reporting and recordkeeping 
requirements, and training and certification 
requirements for OEM service providers 



https://intelshare.intelink.gov/sites/navsafe/Aviation/BASH_Manual_(Final)_4-1-18.doc

https://intelshare.intelink.gov/sites/navsafe/Aviation/BASH_Manual_(Final)_4-1-18.doc

https://intelshare.intelink.gov/sites/navsafe/Aviation/APP1-BASH_Self-Assessment_Checklist.doc

https://intelshare.intelink.gov/sites/navsafe/Aviation/APP1-BASH_Self-Assessment_Checklist.doc

http://www.acq.osd.mil/dpap/Docs/pcard/DoN_OI_4200-1a.pdf

http://www.acq.osd.mil/dpap/Docs/pcard/DoN_OI_4200-1a.pdf

http://www.acq.osd.mil/dpap/Docs/pcard/DoN_OI_4200-1a.pdf

file://Naeanrfkfs101v/bulk_cs011$/NAVFAC_LRNX_N62470_AG/EV/EV5/EV51%20APPLIED%20BIOLOGY/Templates/IPMP/IPMP%20Template/Draft_Update_2017/Appendix_F_Guidance/3_Navy_USMC/NAVFAC%20Online%20Pesticide%20Reporting%20System%20Tutorial.pptx

file://Naeanrfkfs101v/bulk_cs011$/NAVFAC_LRNX_N62470_AG/EV/EV5/EV51%20APPLIED%20BIOLOGY/Templates/IPMP/IPMP%20Template/Draft_Update_2017/Appendix_F_Guidance/3_Navy_USMC/NAVFAC%20Online%20Pesticide%20Reporting%20System%20Tutorial.pptx

http://www.med.navy.mil/directives/Pub/5010-1.pdf

http://www.med.navy.mil/directives/Pub/5010-1.pdf

http://www.med.navy.mil/directives/Pub/5010-1.pdf

http://www.med.navy.mil/directives/Pub/5010-8.pdf

http://www.med.navy.mil/directives/Pub/5010-8.pdf

https://www.med.navy.mil/sites/nmcphc/Documents/oem/OEM_FOM_05-April-2017.pdf
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NMCPHC-TM OM 6260, Medical 
Surveillance Procedures Manual and 
Medical Matrix (Edition 12) 
https://nmcpeh-
simweb.med.navy.mil/Content/medMat
rix/MedicalMatrix.pdf 


Aug 2015 
Revised 


16 Nov 2016 


Procedures for the systematic assessment of 
employees exposed or potentially exposed to 
occupational hazards 


OPNAVINST 5090.1E, Environmental 
Readiness Program 03 Sep 2019 


Overarching document implementing 
OPNAV M-5090.1.  Provides requirements, 
delineates responsibilities, and issues 
implementing policy guidance for the 
management of the environmental resources 
for all Navy ships and shore activities.  


OPNAV M-5090.1, Environmental 
Readiness Program Manual  
(Chapter 24—Pesticide Compliance 
Ashore) 


03 Sep 2019 


Implements the policy set forth in Chief of 
Naval Operations Instruction (OPNAVINST) 
5090.1E, Environmental Readiness Program.  
Generally requires all pesticide applicators to 
be DoD- or state-certified. In addition, pest 
management records must be kept and a 
pest management plan developed, 
implemented, and maintained that stresses 
the importance of IPM. 


OPNAVINST 5100.23G, Navy 
Occupational Safety and Health 
(NAVOSH) Program  
http://www.public.navy.mil/navsafecen/
Documents/OSH/SafetyOfficer/5100.2
3G_CH-1_with_updated_links.pdf 


11 July 2011 


Requires that pest control operations be 
thoroughly evaluated to identify and quantify 
potential health hazards. 


OPNAVINST 6210.2A, Quarantine 
Regulations of the Navy 22 Sep 2015 


Delineates the Navy and Marine Corps 
responsibility to prevent the introduction of 
medically and economically important pests 
into the United States 


OPNAVINST 6250.4C, Pest 
Management Programs 11 April 2012 


The Navy policy that implements DoD’s Pest 
Management Program. Provides policy 
specific to Navy operations. This includes 
record keeping, reporting, safety 
management of contracted operations, pest 
management plans, and environmental 
protection. Provides responsibilities for 
preventive medicine. 


Policy Letter Preventing Feral Cat and 
Dog Populations on Navy Property 10 Jan 2002 


Clarifies the application of policy regarding 
the prevention of free roaming (also called 
wild, feral or stray) tat and dog populations 
on Navy installations 



https://nmcpeh-simweb.med.navy.mil/Content/medMatrix/MedicalMatrix.pdf

https://www.secnav.navy.mil/doni/Directives/05000%20General%20Management%20Security%20and%20Safety%20Services/05-00%20General%20Admin%20and%20Management%20Support/5090.1E.pdf

https://www.secnav.navy.mil/doni/SECNAV%20Manuals1/5090.1.pdf

https://doni.daps.dla.mil/Directives/05000%20General%20Management%20Security%20and%20Safety%20Services/05-100%20Safety%20and%20Occupational%20Health%20Services/5100.23G%20w%20CH-1.pdf

https://doni.daps.dla.mil/Directives/06000%20Medical%20and%20Dental%20Services/06-200%20Preventive%20Medicine%20Services/6210.2A.pdf

https://doni.daps.dla.mil/Directives/06000%20Medical%20and%20Dental%20Services/06-200%20Preventive%20Medicine%20Services/6210.2A.pdf

https://doni.daps.dla.mil/Directives/06000%20Medical%20and%20Dental%20Services/06-200%20Preventive%20Medicine%20Services/6250.4C.pdf

http://www.dodpif.org/downloads/Navy_feral_cat_policy.pdf

http://www.dodpif.org/downloads/Navy_feral_cat_policy.pdf
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Marine Corps 


MCO 5090.2, Environmental 
Compliance and Protection Manual 
Volume 14: Integrated Pest 
Management 


11 Jun 2018 


Volume 14 establishes Marine Corps policy 
and responsibilities for complying with the 
legal use of pesticides at Marine Corps 
installations in accordance with the 
Department of Defense (DoD) pest 
management specifications outlined in DoD 
Instruction 4150.07 


Unified Facilities Guide Specifications (UFGSs) 
UFGS-31 31 16.13 (USACE / NAVFAC 
/ AFCEC / NASA), Chemical Termite 
Control 


1 Aug 2016 
This guide specification covers the 
requirements for termiticide treatment 
measures for subterranean termite control. 


UFGS-31 31 16.19 (USACE / NAVFAC 
/ AFCEC / NASA), Termite Control 
Barriers 


1 Feb 2016 


This guide specification covers the 
requirements for termite control barrier 
systems, including meshes and basaltic 
sand. 


 


 


 


 


 


 


Note: Many of the documents listed in appendix F are included on the CD of supporting 
documents provided with this plan. 


 
  



http://www.marines.mil/Portals/59/Publications/MCO%205090.2_Vol_14.pdf?ver=2018-06-19-093910-463

https://www.wbdg.org/ffc/dod/unified-facilities-guide-specifications-ufgs/ufgs-31-31-16-13

https://www.wbdg.org/ffc/dod/unified-facilities-guide-specifications-ufgs/ufgs-31-31-16-19
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F.4. State 


Arizona 
Title/Reference Date Relevant Requirements/Guidance 


Arizona Administrative Code. Title 3 
(Agriculture), Chapter 3 (Department of 
Agriculture – Environmental Services 
Division)  


3 Mar 2020 


Article 1—General Provisions  
Article 2—Permits, Licenses, and 
Certification  
Article 3—Pesticide Use, Sales, and 
Equipment  
Article 4—Recordkeeping and Reporting 
Article 5—Nonexclusive Lists of Serious, 
Nonserious, and De Minimis Violations  
Article 7—Pesticide 
Article 8—Fertilizer Materials 
Article 10—Agricultural Safety 
Article 11—Arizona Native Plants 


Arizona Administrative Code. Title 3 
(Agriculture), Chapter 8 (Department of 
Agriculture – Pest Management 
Division) 


30 Jun 2017 


Article 1—General and Administrative 
Provisions  
Article 2—Certification, Registration and 
Licensure; Continuing Education  
Article 3—Pest Management  
Article 4—Supervision  
Article 5—Recordkeeping and Reporting  
Article 6—Inspections; Disciplinary 
Procedures  


Arizona Pesticide Discharge 
Elimination System (AZPDES) –
Pesticide General Permit Forms 


 


All pesticide applications to waters of the 
US must be covered under the State-wide 
general permit or an individual permit for 
vector or weed control. 


Arizona Revised Statute 15-152  


Requires that the governing board of each 
school district, in consultation with others, 
shall develop and adopt a policy to provide 
pupils, employees, parents and guardians, 
with at least 48 hours' notice before 
pesticides are applied on school property 


Arizona Revised Statute 32-2307  


Requires a licensed pesticide applicator 
should notify schools or child care facilities 
at least 72 hours prior to any pesticide 
application. The statute also states that only 
licensed pesticide applicators are allowed to 
apply pesticides in schools, child care, food 
service and medical facilities. 



https://apps.azsos.gov/public_services/Title_03/3-03.pdf

https://apps.azsos.gov/public_services/Title_03/3-03.pdf

https://apps.azsos.gov/public_services/Title_03/3-03.pdf

https://apps.azsos.gov/public_services/Title_03/3-03.pdf

https://opm.azda.gov/Assets/PDFDocuments/Laws&Rules/OPM_rules.pdf

https://opm.azda.gov/Assets/PDFDocuments/Laws&Rules/OPM_rules.pdf

https://opm.azda.gov/Assets/PDFDocuments/Laws&Rules/OPM_rules.pdf

https://opm.azda.gov/Assets/PDFDocuments/Laws&Rules/OPM_rules.pdf

https://azdeq.gov/pgp
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California 


California Code of Regulations. Title 3 
(Food and Agriculture), Division 6 
(Pesticides and Pest Control) 


 These regulate applicator certifications, 
application permits, employee safety, 
environmental protection, record 
maintenance, and requirements for mixing, 
storing, transporting, and disposing of 
pesticides. 


Structural Pest Control Act Nov 2015 Regulations pertaining to structural pest 
control business operations 


California Health and Safety Code 
Division 3 (Pest Abatement) and 
Division 103, Part 5, Chapter 3 
(Pesticide Poisoning) 


 Regulations pertaining to public health pest 
abatement and reporting and investigating 
of pesticide poisoning incidents. 


California Fish and Game Code. 
Division 4, Part 2, Chapter 3 
(Nongame Birds) and 
Division 4, Part 3, Chapter 3 
(Nongame Mammals and Depredators) 


 Regulations on the control of non-game 
birds, mammals and depredators to prevent 
damage to property and other wildlife. 


California Healthy Schools Act 
 Requires notification and posting of 


pesticide applications, record keeping and 
enhanced reporting for schools. 


California National Pollutant Discharge 
Elimination System (NPDES) –
Pesticide Permits 


 All pesticide applications to waters of the 
US must be covered under the State-wide 
general permit or an individual permit for 
vector or weed control. 


 


F.5. Installation 


Marine Corps Air Station Yuma 
Title/Reference Date Relevant Requirements/Guidance 


Integrated Natural Resources 
Management Plan for the Chocolate 
Mountain Aerial Gunnery Range, 
California 


Feb 2017 Provides information and procedures on the 
protection of natural resources including the 
removal of noxious weeds and animal 
damage prevention. Includes a species list 
of plants, insects, and animals. 


Integrated Natural Resources 
Management Plan for the Barry M. 
Goldwater Range 


Aug 2018 


Integrated Cultural Resources 
Management Plan  Provides information and procedures on the 


protection of cultural resources.   


Station Order 6400.1J, Animal Control 
Program 3 Apr 2018 


Prescribes responsibilities relative to 
control, registration, immunization, and 
micro-chipping of privately owned animals. 



https://www.cdpr.ca.gov/docs/legbills/calcode/chapter_.htm

https://www.cdpr.ca.gov/docs/legbills/calcode/chapter_.htm

https://www.cdpr.ca.gov/docs/legbills/calcode/chapter_.htm

https://www.pestboard.ca.gov/pestlaw/pestact.pdf

https://california.public.law/codes/ca_health_and_safety_code_div_3

https://california.public.law/codes/ca_health_and_safety_code_div_103_part_5_chap_3

https://california.public.law/codes/ca_health_and_safety_code_div_103_part_5_chap_3

http://leginfo.legislature.ca.gov/faces/codes_displayText.xhtml?lawCode=FGC&division=4.&title=&part=2.&chapter=3.&article=

http://leginfo.legislature.ca.gov/faces/codes_displayText.xhtml?lawCode=FGC&division=4.&title=&part=2.&chapter=3.&article=

http://leginfo.legislature.ca.gov/faces/codes_displayexpandedbranch.xhtml?tocCode=FGC&division=4.&title=&part=3.&chapter=3.&article=

http://leginfo.legislature.ca.gov/faces/codes_displayexpandedbranch.xhtml?tocCode=FGC&division=4.&title=&part=3.&chapter=3.&article=

https://apps.cdpr.ca.gov/schoolipm/school_ipm_law/hsa_final_text.pdf

https://www.waterboards.ca.gov/water_issues/programs/npdes/pesticides/
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F.6. Special Interest Items 


Bird/Wildlife Aircraft Strike Hazard (BASH) 
Title/Reference Date Relevant Requirements/Guidance 


Airport Wildlife Population 
Management, Airport Cooperative 
Research Program (ACRP) Synthesis 
39 (sponsored by FAA) 


March 2013 


Provides airport managers and biologists 
with a working reference document that 
reviews the tools, methods, techniques, 
procedures, and considerations for reducing 
aircraft collisions associated with wildlife 
population control management on airports 
and in the immediate surrounding areas. 


Airport Wildlife Handbook July 2012 
Assess an airport's wildlife hazards and to 
make recommendations to resolve any 
wildlife issues 


Wildlife at Airports, USDA Feb 2017 Focused on management efforts to reduce 
wildlife hazards at airports 


 


Vector-Borne Diseases 
Title/Reference Date Relevant Requirements/Guidance 


West Nile Virus Surveillance and 
Control Guide for U.S. Navy and 
Marine Corps Installations 


2014 


Explains the importance of WNV 
surveillance, describes the steps involved in 
establishing a surveillance and control 
program, and provides a threshold when 
control measures can be carried out, based 
on observed WNV infection in birds, 
mosquitoes and humans 


Chikungunya Vector Surveillance and 
Control Plan for U.S. Navy and Marine 
Corps Installations  


Jun 2014 


Informs individuals about the disease and 
provides the knowledge and tools for the 
surveillance and control of the mosquito 
species that transmit CHIKV 


Navy Installation Zika Action Plan 27 May 2016 


Guide Department of the Navy and public 
health leaders regarding actions to consider 
in developing Zika action plans for their 
areas of responsibility 


Zika Vector Surveillance and Control 
Guide for Navy Installations May 2016 


Assists pest management and preventive 
medicine personnel to prepare for and 
mitigate the risk of Zika virus transmission 
by mosquitoes on their installation 


Aedes Surveillance and Control Plan 
for U.S. Navy and Marine Corps 
Installations 


Feb 2016 
Provide basic knowledge for the 
surveillance and control of Aedes mosquitos 
on military installations 


Controlling Aedes aegypti and Aedes 
Albopictus: Information for Vector 
Control Programs 


31 Mar 2016 CDC factsheet providing basic information 
about Aedes vectors 



https://www.nap.edu/catalog/22599/airport-wildlife-population-management

https://www.nap.edu/catalog/22599/airport-wildlife-population-management

https://www.aci-na.org/sites/default/files/wildlife_activity_handbook_final_draft_july302012.pdf

https://www.aphis.usda.gov/wildlife_damage/reports/Wildlife%20Damage%20Management%20Technical%20Series/FINAL_Wildlife%20at%20Airports_WDM%20Technical%20Series_Feb2017.pdf

http://www.med.navy.mil/sites/nmcphc/Documents/nece/WNV-Surveillance-and-Control-Guide-2014.pdf

http://www.med.navy.mil/sites/nmcphc/Documents/nece/WNV-Surveillance-and-Control-Guide-2014.pdf

http://www.med.navy.mil/sites/nmcphc/Documents/nece/WNV-Surveillance-and-Control-Guide-2014.pdf

http://www.med.navy.mil/sites/nmcphc/Documents/program-and-policy-support/Chik-Vector-Surv.pdf

http://www.med.navy.mil/sites/nmcphc/Documents/program-and-policy-support/Chik-Vector-Surv.pdf

http://www.med.navy.mil/sites/nmcphc/Documents/program-and-policy-support/Chik-Vector-Surv.pdf

http://www.med.navy.mil/sites/nmcphc/Documents/program-and-policy-support/NMCPHC-Aedes-Surveillance-Contro-for-NMC-Installations.pdf

http://www.med.navy.mil/sites/nmcphc/Documents/program-and-policy-support/NMCPHC-Aedes-Surveillance-Contro-for-NMC-Installations.pdf

http://www.med.navy.mil/sites/nmcphc/Documents/program-and-policy-support/NMCPHC-Aedes-Surveillance-Contro-for-NMC-Installations.pdf

https://www.cdc.gov/zika/pdfs/vectorcontrolaedesmosquitoes.pdf

https://www.cdc.gov/zika/pdfs/vectorcontrolaedesmosquitoes.pdf

https://www.cdc.gov/zika/pdfs/vectorcontrolaedesmosquitoes.pdf
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Surveillance and Control of Aedes 
aegypti and Aedes albopictus in the 
United States 


31 Mar 2016 
CDC factsheet providing basic information 
about the surveillance and control of Aedes 
vectors 


Invasive Species 


Executive Order 13751, Safeguarding 
the Nation From the Impacts of 
Invasive Species 


5 Dec 2016 


Prevent the introduction, establishment, and 
spread of invasive species, as well as to 
eradicate and control populations of 
invasive species that are established.  
Amends EO 13112, Invasive Species. 


Inspection and Cleaning Manual for 
Equipment and Vehicles to Prevent the 
Spread of Invasive Species, US Dept 
of Interior Technical Memorandum No. 
86-68220-07-05 


Sep 2009 


This manual provides guidance for 
inspecting and cleaning vehicles and 
equipment to help prevent the spread of 
noxious invasive species. 


National Invasive Species Council 
Management Plan 2016-2018 11 Jul 2016 


Identifies the interdepartmental actions that 
the Federal government and its partners 
can take to prevent, eradicate, and control 
invasive species, as well as recover species 
and restore habitats and other assets 
adversely impacted by invasive species. 


Pesticide Application 
NebGuide G1773, Spray Drift of 
Pesticides Nov 2013 Discusses conditions that cause particle 


drift and methods to reduce drift potential. 


Pollinators 
Title/Reference Date Relevant Requirements/Guidance 


Presidential Memorandum – Creating a 
Federal Strategy to Promote the Health 
of Honey Bees and Other Pollinators 


20 Jun 2014 


Develop a National Pollinator Health 
Strategy, which shall include explicit goals, 
milestones, and metrics to measure 
progress 


DoD Policy to Use Pollinator-Friendly 
Management Prescriptions - Memo 5 Sep 2014 


Expands DoD policy to use current best 
management practices, as appropriate, 
specifically to protect pollinators and their 
habitats, and establishes policy to 
coordinate with partners on pollinator issues 


Pollinator Friendly Pesticide Applicator 
Best Management Practices Oct 2014 


NAVFAC guidance on proper pesticide use 
to avoid harming pollinators and their food 
sources, water, and habitats 


National Strategy to Promote the 
Health of Honey Bees and Other 
Pollinators 19 May 2015 


Identify and recommend, as appropriate, 
priority conservation needs for native plants 
and their habitats, and to coordinate 
implementation of programs for addressing 
those needs 



http://www.cdc.gov/chikungunya/pdfs/surveillance-and-control-of-aedes-aegypti-and-aedes-albopictus-us.pdf

http://www.cdc.gov/chikungunya/pdfs/surveillance-and-control-of-aedes-aegypti-and-aedes-albopictus-us.pdf

http://www.cdc.gov/chikungunya/pdfs/surveillance-and-control-of-aedes-aegypti-and-aedes-albopictus-us.pdf

https://www.federalregister.gov/documents/2016/12/08/2016-29519/safeguarding-the-nation-from-the-impacts-of-invasive-species

http://www.usbr.gov/mussels/prevention/docs/EquipmentInspectionandCleaningManual2010.pdf

http://www.usbr.gov/mussels/prevention/docs/EquipmentInspectionandCleaningManual2010.pdf

http://www.usbr.gov/mussels/prevention/docs/EquipmentInspectionandCleaningManual2010.pdf

https://www.doi.gov/sites/doi.gov/files/uploads/pre-release_copy_niscmanagement_plan_adopted11july2016.pdf

https://www.doi.gov/sites/doi.gov/files/uploads/pre-release_copy_niscmanagement_plan_adopted11july2016.pdf

http://extensionpublications.unl.edu/assets/pdf/g1773.pdf

https://www.whitehouse.gov/the-press-office/2014/06/20/presidential-memorandum-creating-federal-strategy-promote-health-honey-b

https://www.whitehouse.gov/the-press-office/2014/06/20/presidential-memorandum-creating-federal-strategy-promote-health-honey-b

https://www.whitehouse.gov/the-press-office/2014/06/20/presidential-memorandum-creating-federal-strategy-promote-health-honey-b

http://www.nmfwa.net/uploads/documents/Pollinator_Friendly_Management_-_signed_memo001.pdf

http://www.nmfwa.net/uploads/documents/Pollinator_Friendly_Management_-_signed_memo001.pdf

http://www.dodpollinators.org/Pollinator_BMPs_factsheet.pdf

http://www.dodpollinators.org/Pollinator_BMPs_factsheet.pdf

https://www.whitehouse.gov/sites/default/files/microsites/ostp/Pollinator%20Health%20Strategy%202015.pdf

https://www.whitehouse.gov/sites/default/files/microsites/ostp/Pollinator%20Health%20Strategy%202015.pdf

https://www.whitehouse.gov/sites/default/files/microsites/ostp/Pollinator%20Health%20Strategy%202015.pdf
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Appendix G. Environmental 
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G.1. Sample Pesticide Management Program Environmental Impact Log 


Practice Practice Owner Aspects Impacts Vulnerable Assets 


Pesticide storage 


Pest control shop supervisor Potential spill Degradation of water quality 
Human exposure to chemicals 


Environmental resources  
Human health and safety 


Pest control shop supervisor Fire 
Risk of human injury due to fire and 
chemicals 
Degradation of air quality 


Human health and safety 
Environmental resources 


Pesticide transportation 


Pesticide applicator / 
transporter 


Potential spill due to 
container damage 


Degradation of water and soil 
quality 
Property contamination 


Real property 
Mission 
Human health and safety 
Public perception 


Vehicle owner Air emissions from 
vehicle Degradation of air quality Environmental resources 


 


Pesticide mixing 


Pesticide mixer / applicator Potential spill Degradation of water and soil 
quality Environmental resources 


Pesticide mixer / applicator Hazardous waste 
generation Cost of disposal Mission 


Pesticide mixer / applicator Chemical mixing Exposure to toxic chemicals  Human health and safety 


Pesticide application 


Pesticide applicator Potential spill Degradation of water and soil 
Exposure to toxic chemicals 


Natural resources 
Human health and safety 


Pesticide applicator Pesticide drift Killing of non-target plants and 
animals Natural resources 


Pesticide applicator Stormwater discharge Degradation of water Natural resources 


Pesticide applicator 
Air emissions from gas 
powered application 
equipment 


Degradation of air quality Environmental resources 


Pesticide applicator Vehicle use for 
pesticide application 


Damage to plants and animal 
habitats if off road Natural resources 


Pesticide applicator Hazardous waste 
generation 


Cost of disposal 
Exposure to toxic chemicals 


Mission 
Human health and safety 


Pesticide applicator Chemical usage Exposure to toxic chemicals Human health and safety 
Environmental resources 
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Practice Practice Owner Aspects Impacts Vulnerable Assets 
Cleaning pesticide application 
equipment at application site 


and in pest control shop 
Pesticide applicator  Waste water 


generation  
Degradation of water quality 
Cost of treatment/disposal Mission 


Pesticide container disposal 
Pest control shop supervisor Solid hazardous waste 


generation Cost of disposal Mission 


Pest control shop supervisor Waste water 
generation 


Degradation of water quality 
Cost of treatment/disposal 


Environmental Resources  
Mission 


Non-chemical control: 
Mechanical weed removal 


Grounds Maintenance 
workers 


Root damage to 
native plants Destruction of natural resources Natural resources 


Non-Chemical control: 
Animal trapping 


Pest control operator Animal relocation Potential destruction of natural 
resources Natural resources 


Pest control operator Trapped animal Human or domestic animal injury 
caused by trapped animal 


Human and domestic animal 
health and safety 
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G.2. US EPA NPDES Pesticide General Permit for Pesticide Discharges 


This document is included on the CD of supporting documents provided with this plan. 


 


  



https://www.epa.gov/npdes/pesticide-applications-7
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G.3. Sample Discharge Management Plan 


This document is included on the CD of supporting documents provided with this plan. 


  



file://Naeanrfkfs101v/bulk_cs011$/NAVFAC_LRNX_N62470_AG/EV/EV5/EV51%20APPLIED%20BIOLOGY/Templates/IPMP/IPMP%20Template/Draft_Update_2017/Appendix_G_Environmental/G3_SAMPLE_Pesticide_Discharge_Management_Plan.docx
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Appendix H. Medical 
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EMERGENCY VECTOR CONTROL PLAN FOR CAMP 
PENDLETON AND SUPPORTING INSTALLATIONS 


Updated November 2019 
 


Ref: (a) DoD Instruction 4150.07 
 (b) DoD Instruction 4150.07 Volume 2  
  (c) OPNAVINST 6250.4C, Navy Pest Management Programs 
 (d) BUMEDINST 6250.12D, Pesticide Applicator Training and Certification for Medical 


Personnel 
 
Encl: (1) Points of Contact for Emergency Vector Control 


(2) Pesticides and Equipment Available for Vector Control 
(3) Disease Vector Ecology Profile, California 
(4) Vectors Mosquitoes found on or near the Installation 
(5) Mosquito-borne Arboviral Disease Risk / Response Matrix 
(6) Suggested Disease Indicator or Case Responses for Mosquito-borne Encephalitis 
(7) Suggested Disease Indicator or Case Responses for Flea-borne Typhus 
(8) Suggested Disease Indicator or Case Responses for Plague 
(9) Suggested Disease Indicator or Case Responses for Rabies 
(10) Suggested Disease Indicator or Case Responses for Hantavirus 
(11) Suggested Vector Management Responses in the Event of a Disaster 


Purpose 


To develop a plan of action to control vectors and disease hosts to prevent vector-borne or 
zoonotic disease in the event of a natural or man-made disaster, disease outbreak or other 
emergency. 


Scope 


This Plan covers Navy and Marine Corps installations that Naval Hospital Camp Pendleton 
provides medical support.  This includes the following installations and subordinate activities: 
 Marine Corps Base Camp Pendleton 


o 1st Marine Expeditionary Force 
o 1st Marine Division 
o 1st Marine Logistics Group 
o 3rd Marine Air Wing 
o School Of Infantry-West 
o Weapons Field Training Battalion-Marine Corps Recruit Depot 
o Assault Unit Craft-5 
o Naval Hospital Camp Pendleton 


 Naval Weapons Station Seal Beach 
o Naval Weapons Station Fallbrook 
o Naval Weapons Station Norco 


 Naval Base Ventura County  
 Marine Corps Air Station Yuma 
 Marine Corps Logistics Base Barstow 


o 1st Force Storage Battalion 
o Defense Logistics Agency 
o Production Plant Barstow-Yermo 
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Responsibility 


Per reference (a), the Naval Hospital Camp Pendleton (NHCP) Preventive Medicine Department 
(PMD), with assistance from Navy Environmental and Preventive Medicine Unit FIVE (NEPMU-
5), is responsible for developing the Emergency Vector Control Plan (EVCP). NHCP is 
responsible for implementing the plan upon the order of the Installation Commanding Officer 
(ICO).  


Background 


Areas in San Diego, Orange, San Bernardino, Ventura, and Yuma County provide suitable habitat 
for many of the vectors and zoonotic hosts of endemic and introduced diseases in California and 
Arizona. However, based on historical disease occurrence data, the risk of these diseases is 
generally low in metro areas.  Manmade or natural changes in the environment can create 
habitats that are ideally suited for these disease-carrying organisms.  Irrigation of lawns and 
landscaping can create “micro-habitats” capable of sustaining vector populations.  Increased 
vector populations may also be a consequence of ecological and local public works infrastructure 
changes due to natural or manmade disasters or emergencies. An increase in vector and host 
populations may increase the risk of disease transmission. 


Emergency Vector Control Planning  


In order to implement an EVCP, an emergency must be declared. For the purposes of this plan, 
an emergency occurs when the risk of human disease transmission increases rapidly and is 
indicated by one or a combination of the following: 
 
Outbreak of human disease 
A single suspected human case of vector-borne or zoonotic disease may be sufficient to be 
designated as an outbreak due to the rare occurrence of these diseases in San Diego, Orange, 
San Bernardino, Ventura, and Yuma County.  Patient travel history is the primary means for 
determining where the disease was acquired.  If the disease appears to be locally acquired, then, 
depending on the disease, a vector risk investigation and assessment at the patient’s residence, 
place of employment, or other frequented area should be conducted to determine if disease 
transmission to others in the area may occur.  On military installations this should be done by 
PMD.  If off-base, then the assessment should be conducted by the County Department of Health 
Services with cooperation of PMD.  An emergency situation may exist when it appears that the 
human case was infected by vectors or exposure to hosts breeding or occurring in or around a 
residence or facility located on the installation. 
 
Infected animal hosts 
Animal hosts infected with zoonotic diseases transmissible to humans are usually detected post-
mortem after the sudden death of a domestic, captive or wild animal. Other cases are found by 
lab diagnosis of a severely ill captive or domestic animal.  San Diego and Orange County has an 
Animal Health Surveillance Group which provides an electronic means of disseminating 
information on suspicious animal deaths and surveillance information for animal diseases of 
medical and veterinary importance.  This information is disseminated through the California 
Health Alert Network (CAHAN).  The County Vector Control Program also maintains and tests 
sentinel flocks of chickens regularly from spring through fall for the detection of mosquito-borne 
encephalitis.  They also actively collect wild and commensal rodents and test for rodent-borne 
human diseases and collect and test dead birds for West Nile Virus (WNV).  An emergency 
situation may occur when investigations indicate that the host is in high density and close 
proximity to susceptible human hosts to increase the risk of transmission.  A situation may also 
occur when the host is exposed to a large number of vectors that may increase the risk of biting 
for susceptible humans. 
 
Arthropod vectors of infectious diseases 
Infectious vectors are detected though the collection, identification and testing of potential 
arthropod vectors.  County Vector Control Programs collects, identifies, and, depending on the 
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disease, tests arthropods for pathogens.  An emergency is dependent on the vector of concern.  
Ticks and mites generally do not pose a threat that would initiate an emergency response due to 
their limited distribution.  Mosquitoes, on the other hand, would initiate an emergency response 
due to their mobility and wide distribution.  An emergency may exist when infectious vectors are 
found in high densities and in close proximity to susceptible humans. 
 
Increased abundance of flying insects 
A rapid increase in the number of houseflies after a natural or manmade disaster may pose an 
increased risk of disease transmission.  Houseflies usually accompany a breakdown of sanitation 
infrastructure and services following a disaster.  Enteric diseases can be transmitted and 
distributed through flies because of exposure  to contaminated food and water from damage to 
the infrastructure, and the accompanying lack of hygiene.   . 


Disease Vector Ecology Profile, California 


Enclosure (3) is the Disease Vector Ecology Profile (DVEP) for California.  The document lists 
vector-borne and zoonotic diseases that have occurred or may occur in California and 
surrounding States.  It provides general information on epidemiology, ecology of the vectors and 
hosts, and surveillance and control methods.  It also provides information and local public health 
resources with which to determine disease risk and appropriate preventive measures for the 
installation. 


Potential Vectors and Diseases: 


San Diego and Orange County Vector Control Program conducts vector surveillance throughout 
the county.  Their program includes vector surveys and disease risk assessments for ticks (Lyme 
Disease), rodents (plague, hantavirus, and arenavirus), mosquitoes (encephalitis) and other 
vectors and diseases as required.  Current disease risk assessments and surveillance 
information can be seen at http://www.calsurv.org/.   
 
San Bernadino (http://wp.sbcounty.gov/dph/?s=vector) and Ventura County 
(https://vcrma.org/vector-control-program) release an Annual Mosquito and Vector Control 
Program that lists all vector surveillance throughout the county.  Yuma County Health Department 
has information on their Vector Control Program online. 
(https://www.yumacountyaz.gov/government/health-district/divisions/environmental-health-
services/vector-control-mosquito-control-and-prevention)  


 
Based on vector surveillance data the following vectors and/or hosts and the diseases they carry 
may occur on installations in San Diego, Orange, San Bernardino, Ventura, and Yuma County .  
Detailed descriptions of the listed diseases are found in enclosure (3). 


1. Culex Mosquitoes / West Nile Virus.  West Nile Virus is the primary mosquito-borne 
encephalitide in California and can cause serious illness and death in humans.  The virus 
can be vectored by Culex tarsalis and Cx. pipiens quinquefasciatus mosquitoes that can 
breed in natural and man-made water sources.  Birds that carry the virus can live 
throughout the installation and the surrounding community.  The common raven and crow 
are found in the County and are a common host of WNV.  WNV infections have resulted 
in thousands of human and equine cases and many fatalities since its introduction to 
North America in the late 1990s.  Potential emergency response actions include 
increased surveillance for mosquitoes and human cases, area wide pesticide application 
for adult mosquitoes, implementing personal protective measures including distribution of 
repellents, and education of the public on mosquito bite avoidance.   


2. Invasive Aedes Mosquitoes / Zika, Dengue, and Chikungunya viruses.  The recent 
introduction of Aedes aegypti, Ae. albopictus, and Ae. notoscriptus into California has 
resulted in the potential introduction of and local transmission of diseases normally found 
in tropical areas of the world.  These include Zika, dengue, and chikungunya viruses.  
Unlike the vectors of West Nile virus, these mosquitoes breed in containers, have very 
short flight ranges, and bite during the daytime.  This makes surveillance and control of 
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these mosquitoes much different than for Culex mosquitoes.  Because its close proximity 
to and frequent travel to and from Mexico there is an increased risk of introduction of 
these viruses and the climate and abundance of habitats will sustain the spread and 
establishment of invasive Aedes mosquitoes.  Potential emergency response actions 
include increased surveillance for mosquitoes and human cases, targeted pesticide 
application for adult mosquitoes in and around buildings, implementing personal 
protective measures including distribution of repellents, and education of the public on 
preventing mosquito breeding in containers and mosquito bite avoidance. 


3. Mice / Hantavirus Cardiopulmonary Syndrome (HCS).  HCS is a serious respiratory 
disease that is fatal in about 40% of persons infected with the virus.  Deer mice, 
Peromyscus maniculatus, which can be found on in rural areas of the County and on the 
installation, carry the virus.  The virus is transmitted through the inhalation of dried mouse 
feces, urine and other excreta.  Deer mice can occur in very large numbers when an 
abundance of food and water are available and, when allowed access, will readily enter 
buildings.  Emergency response actions include may include increased hantavirus host 
and human case surveillance, indoor and outdoor mouse control if population density is 
high, implementation of sanitation and exclusionary measures to prevent entry of mice 
into buildings, extensive clean-up of rodent droppings, and education of the public on 
personal protective measures and recognition of disease symptoms. 


4. Fleas, ground squirrels and commensal rats / Plague.  The risk of plague in urban and 
suburban areas of southern California is low due to lack of historical plague transmission 
in the area and minimal exposure of personnel to rodent hosts and vectors.  In the 
western U.S. plague most frequently occurs in rural or campestral settings.  The primary 
hosts are ground squirrels.  Transmission occurs through squirrel flea (Oropsylla 
montana) bite, contact with infected rodents, or pneumonic transmission from infected 
felines.  The Oriental Rat Flea, Xenopsylla cheopis, is found on commensal rodents and 
has been the primary vector of urban plague in the 1800s and early 1900s in California.  
Emergency response may include increased surveillance for vectors, hosts and human 
cases; flea control on animal hosts and in burrows; restricting personnel from entering 
areas of increased plague risk; education of the public on personal protection; and 
avoidance and recognition of disease symptoms. 


5. Mammals / Rabies.  Rabies is a fatal human viral disease that is carried by wild animals, 
particularly canids (dogs), felids (cats), raccoons and bats, all of which may be found in 
and around the installation. 


6. Fleas / Typhus:  Flea-borne typhus has been detected in southern California.  Fleas 
found on cats, dogs, raccoons, and opossums can carry the bacterium that causes 
typhus in humans.  Outbreaks of typhus have occurred in suburban areas of Los 
Angeles, Orange, and San Diego County. The cat flea (Ctenocephalides felis) is the 
primary vector. 


7. Filth Flies / Foodborne Gastrointestinal Diseases.  Filth flies are ubiquitous after most 
natural disasters and are potential carriers of bacteria and other microorganisms that can 
contaminate food and cause gastrointestinal illness. 


Potential Disasters / Emergencies 


1. Flooding. Flooding due to heavy rains may occur. Mosquito breeding may begin several 
days to a week after floodwaters have receded. 
 


2. Storm Surges. Storm Surges may cause flooding and the production of mosquito 
breeding sites. Flooding may also prevent access by pest controllers to breeding areas 
for treatment. Winds may cause structural damage resulting in the disruption of sanitation 
services. Consequently, filth fly, rodent, and cockroach populations may expand. Organic 
debris, generated from a storm, may provide excellent breeding sites for flies and other 
nuisance pests. 


 
3. Wildfires. The main public health concern is the breakdown of infrastructure. Evacuation 


of homes may require establishment of temporary shelters under primitive conditions 
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increasing exposure to vectors. Fires may also drive wildlife into urban and suburban 
areas. 


 
4. Disease Outbreak. A disease outbreak will first be identified in a local medical treatment 


facility and be reported to the local public health agencies. A disease alert will be sent out 
to the community and appropriate control measures will be initiated. 


Emergency Vector Control Measures 


When a disease of concern is reported in patients residing on the installation, immediate control 
and reduction of the animals that carry the disease are necessary. The following control 
measures are necessary depending on the disease: 
 


1. Adult mosquito and fly control involving area-wide spraying of an insecticide using a 
vehicle-mounted mist generator (fogger, ULV) or hand-held mist generator for 
applications immediately around buildings. 


 
2. Adult mosquito and fly control involving application of residual insecticides (i.e. 


emulsifiable concentrates and wettable powders) to resting sites. 
 


3. Mosquito control in aquatic breeding sites using larvicides. 
 


4. Rodent reduction using traps and/or rodenticides. Personal respiratory protection of 
persons entering buildings that are infested with rodents and exclusion of rodents from 
buildings. 


 
5. Killing of and removal of carcasses of animals that may carry rabies. 


 
6. Control of disease-carrying ectoparasites such as fleas, especially before rodent control 


and removal. 


Resources 


Human Disease Surveillance and Investigation 
NEPMU FIVE maintains in-house disease surveillance capabilities including epidemiologists, 
infectious disease specialists, and environmental health specialists.  NHCP and its satellite clinics 
provide the first line of detection for infectious diseases in the military, dependent and military 
retiree population throughout San Diego, Orange, San Bernardino, Ventura, and Yuma County.  
NHCP is also linked to civilian MTFs through the San Diego and Orange County emergency 
management network via California Health Alert Network (CAHAN) and the National Disaster 
Medical System (NDMS).  Routine laboratory diagnostics are available at the Medical Center and 
advanced diagnostics are available through the County’s Public Health Laboratory.  Outbreak 
investigations are conducted by PMD with support from NEPMU FIVE. 
 
Vector-borne and Zoonotic Disease Surveillance 
The PMD is staffed with preventive medicine technicians (PMT) trained in vector and vector-
borne disease surveillance.  However, currently the resources to conduct extensive surveillance, 
such as vector trapping, are limited.  San Diego, Orange, San Bernardino, Ventura, and Yuma 
County Departments of Public Health Vector Control Program conduct extensive surveillance and 
can provide surveillance data to the PMD.  NEPMU FIVE has extensive surveillance capabilities 
and can be requested to conduct vector-borne and zoonotic disease risk assessments. 
 
Vector Control 
Public Works Facility management Department is the primary vector control provider for all 
installations.  They are serviced by the Base Operating Support pest control contractor.  The 
providers have the equipment, pesticides and personnel to conduct emergency vector control 
operations.  NHCP’s PMD PMTs are certified in public health pest control and can provide 
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additional support if necessary.  Preventive Medicine Officers (PMO) and Environmental Health 
Officers (EHO) are available to coordinate public health efforts in emergencies.  Additional vector 
control support, including personnel and technical expertise, is available from NEPMU FIVE,   
Local government agencies San Diego, Orange, San Bernardino, Ventura, and Yuma County and 
the State of California and Arizona, will also be available to respond to health threats that affect 
the entire community.  
 
Emergency Coordination 
The ICO is responsible for installation emergency response and coordination and will implement 
through the installation emergency manager.  The NHCP Public Health Emergency Officer 
(PHEO) will coordinate public health efforts in emergencies.  


Action 


 
Pre-Emergency Preparations 
 


1. PMD and pest control personnel should be familiar with vector-borne and zoonotic 
disease risk in the local area. To receive the necessary training and receive the most up-
to-date information and training NEPMU-5 is the main resource to obtain this. 
 


2. The PMD shall establish liaison with the local public health and vector control agencies 
with regard to preventing, reporting, and control of vector-borne and zoonotic diseases.  
This will include vector surveillance and disease occurrence information.  If available, 
PMD should obtain training from these agencies on surveillance and control methods 
applicable to the local area. 


 
3. PMD shall maintain communications with Emergency Medicine, the laboratory, and other 


appropriate clinical and ancillary support staff in order to obtain human surveillance 
information. 


 
4. The installation pest management service provider (PMSP) shall determine whether 


sufficient equipment and pesticide quantities are available for vector control operations or 
whether additional support will be needed.  Procure any necessary equipment.  To avoid 
purchasing and storing large quantities of contingency pesticides, they should identify a 
source for the purchase of pesticides that can be delivered within 24 hours. 


   
5. All DoD pesticide applicators, including DoD pest controllers and PMTs, will maintain 


DoD pesticide applicator certification in Category 8, Public Health and contractor 
applicators State license / certification in the appropriate categories (generally Category 
K for public health pests). 


 
6. The PMD shall identify installation points of contact that will be needed to execute 


disease prevention and control operations in the event of an emergency and include in 
Enclosure (1). 
 


Emergency Response Procedures 
 


1. After the occurrence of the disaster or emergency that threatens public health, the ICO 
will initiate emergency response along with the emergency manager and PHEO.  PMD 
may be tasked to initiate preventive measures in accordance with this Plan to prevent or 
control human disease outbreaks. 
 


2. PMD shall coordinate prevention and control efforts with other installation departments 
including the security, public affairs, safety, public works and environmental as 
necessary. 
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3. PMD staff will provide disease specific information to the clinical staff to enable 


identification of human disease cases.  The staff may contact NEPMU-5 for support if 
necessary. 


 
4. If the disease involves domestic animals as well, then PMD should consult the U.S. Army 


Veterinary Services, Southwest. 
 


5. NHCP shall submit a Medical Event Report (MER) via the Disease Reporting System 
Internet (DRSi) if a civilian, dependent, or military member is diagnosed with a vector-
borne disease. For DRSi procedures, go to 
http://www.med.navy.mil/sites/nmcphc/program-and-policy-
support/drsi/Pages/default.aspx. NHCP shall also coordinate reporting with the local 
health department. 


 
6. The PMSP shall conduct appropriate vector control operations, as needed, to prevent 


disease transmission.  If the emergency extends outside the installation, then operations 
should be coordinated with the County Vector Control Program.  If additional vector 
control personnel are required, the PMSP should request PMTs certified in DOD 
Category 8 Pest from the MTF. Suggested disease indicators or case responses for 
potential zoonotic or vector-borne diseases are included in enclosures (5) and (6). 
Responses for disasters are found in enclosure (7). 


 
7. The Medical Department will request support from the Navy and Marine Corps Public 


Health Center (NMPHC) if a contingency vector surveillance and control team is needed. 
 


Post-Emergency Procedures 
 
PMD shall prepare an after-action report to be sent to the NMCPHC containing the following 
information: 
 


1. Diagnosis and summary of human disease cases 
 


2. Implicated vector and contributing environmental factors 
 


3. Survey and surveillance methods used and data identifying breeding sites and target 
locations for control operations 


 
4. Preventive and control methods used including effectiveness of those methods 


 
5. Names and agencies of personnel involved 


 
6. Lessons learned and recommendations.
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Points of Contact for Emergency Vector Control 
 


NHCP Officer of the Day  (760) 725-1288 
NHCP Public Affairs Officer  (760) 725-1271 
NHCP Public Health 
Emergency Officer 


 (760) 719-3149 


NHCP Preventive Medicine 
Department Head 


 (760) 725-1270 


Public Works FMD Pest 
Control Shop Supervisor  


 (760) 846-3291 


MCB Camp Pendleton IPM 
Coordinator 


Mr. Gabriel Goodman (760)725-9757 


NBVC IPM Coordinator Ms.Valerie Vartanian (805) 989-4740 
MCAS Yuma IPM Coordinator Mr.Gilberto Guzman (928)-269-2497 


MCB Barstow IPM Coordinator 
Mr. Jacob Taney 
Mr. Peter Barela 


(760)-577-6230 
(760)-577-6544 


NEPMU-5 Fleet Support Officer (619) 556-7070 
Navy Marine Corps 
Public Health Center 


Fleet Support Officer (757)-953-0756 


U.S. Army Regional Veterinary 
Services 


 (760) 725-4200 


Naval Facilities Engineering 
Command Southwest Regional 
Pest Management Consultant 


Mr. Michael Medina (619) 532-1157 


San Diego County Department 
of Public Health Vector Control 


Mr. Chris Conlon (858) 694-2603 
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Pesticides and Equipment Available for Vector Control 
(Provided by pest management service provider) 


 
PUBLIC HEALTH PESTICIDES 


Pesticide Common 
Name Active Ingredient Use / Location 


Demand products Lambda-cyhalothrin 
Outdoor crawling 
arthropod and residual 
flying insect control 


Demon WP Cypermethrin 
Residual flying insect 
control 


Eaton’s Bait Block 
Rodenticide 


Diphacinone Rodent control 


Fastrac All Weather 
Blocs 


Bromethalin Rodent control 


Fastrac Place Pacs Bromethalin Rodent control 


Tempo 20 WP Cyfluthrin 
Crawling arthropod 
and residual flying 
insect control 


ULD GP-300 Pyrethrin 
Space spray for flying 
insects 


Wilco Ground 
Squirrel Bait 


Diphacinone 
Rodent (Ground 
squirrels) 


Talon-G-Pellets Broifacoum 
Rodent (Ground 
squirrels/rats) 


Fumitoxin Tablets Aluminum Phosphide 
Rodent (Ground 
squirrels) 


CB-80 Extra Pyrethrin/piperonyl butoxide Rodents (Mice) 


Archer IGR Pyriproxyfen Rodents (mice) 


Onslaught 
(S)-cyano (3-phenoxyphenyl) methyl-(S)-
4-chloro-alpha-(1-methylethyl) 
benzenacetate 


Rodents (mice) 


CONTRAC All 
Weather Blox 


Bromadiolone Rodents (mice/rats) 


TALSTAR 
GRANULAR 
Insecticide 


Bifenthrin Rodents (mice) 


Vectomax FG 
Bacillus sphaericus / Bacillus 
thuringiensis subsp. israelensi 


Mosquitoes –
laval/pupal 


Vectorbac G 
Biological Larvicide 
Granules 


Bacillus Thringiensis 
Mosquitoes –
laval/pupal 


Martin’s Gopher Bait 
50 


Strychnine Alkaloid Rodents (rats)  
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PUBLIC HEALTH PESTICIDES 


Pesticide Common 
Name Active Ingredient Use / Location 


Kaput Doom Bromadiolone Rodents (rats) 


Speed Zone 
2,4-D / Dicamba / Mecoprop-p acid / 
Carfentrazone-ethyl 


Rodents (Squirrels) 


 
 


VECTOR CONTROL EQUIPMENT 


Equipment Use Location 


2 back sprayers Treat uniforms NBVC  


55 gal sprayers Treat uniforms NBVC 
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Disease Vector Ecology Profile, California 
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Vector Mosquitoes found on or near the Installation 
 


SPECIES 
LARVAL 
HABITAT 


BITING 
TIME 


FLIGHT 
RANGE DISEASE CARRIED 


Aedes aegypti AC D, C 500 ft CF, DF, YF, ZV 
Culex quinquefasciatus AC, SCB, GRP C, N 1/4−1/2 mi WNV 
Culex tarsalis WP, GRP, DD C, N 1−2 mi SLE, WNV 
Anopheles hermsi LM, P, FS N 1/4−5 mi M 


 
KEY TO HABITATS KEY TO HABITATS  KEY TO DISEASES 
AC−Artificial Containers LM−Lake Margins  CF- Chikungunya Fever 
DD−Drainage Ditches RE−Rooted Emerged Vegetation DF- Dengue Fever 
FS−Freshwater Swamps SCB−Sewage Catch Basins EEE−Eastern Equine Encephalitis 
FW−Floodwaters SM−Salt Marshes  M- Malaria 
WP−Woodland Pools TH−Tree Holes  SLE- St Louis Encephalitis 
GP−Grassland Pools TRP−Temporary Rain Pools WNV−West Nile Virus 
GRP−Ground Pools P−Ponds  YF−Yellow Fever 


   ZV- Zika Virus  
KEY TO BITING TIMES     
C−Crepuscular (dawn and dusk)    
D−Day     
N−Night     


The data is derived from the Center of Disease Control.
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Mosquito-borne Arboviral Disease Risk/Response Matrix 
 


Definitions and stepwise response for risk categories for mosquito-borne arboviral disease outbreaks in the United States. Risk categories are 
tentative and approximate. Local and regional characteristics may alter the risk level at which specific actions must be taken. 
 


Category Probability of outbreak Definition Recommended response 
    
0 Negligible or none Off-season; adult vectors inactive; 


climate unsuitable 
 


None required; may pursue source reduction and public 
education activities 


1 Remote Spring, summer, or fall; adult vectors 
active but not abundant; ambient 
temperature not satisfactory for viral 
development in vectors 
 


Source reduction; use larvicides at specific sources 
identified by entomologic survey; maintain vector and virus 
surveillance 


2 Possible Focal abundance of adult vectors; 
temperature adequate for extrinsic 
incubation; seroconversion in sentinel 
hosts 
 


Response from category 1 plus: Increase larvicide use 
in/near urban areas; initiate selective adulticide use; 
increase vector and virus surveillance 


3 Probable Abundant adult vectors in most areas; 
multiple virus isolations from enzootic 
hosts or a confirmed human or equine 
case; optimal conditions for extrinsic 
incubation and vector survival; these 
phenomena occur early in the “normal” 
season for viral activity 
 


Implement emergency vector control plan: Response 
in category 2 plus: Adulticiding in high risk areas; expand 
public information program (use of repellents, personal 
protection, avoidance of high vector contact areas); initiate 
hospital surveillance for human cases 


4 Outbreak in progress Multiple confirmed cases in humans Continue with emergency vector control plan: 
Concentrate available resources on strong adulticiding 
effort over areas at risk; hold daily public information 
briefings on status of epidemic; continue emphasis on 
personal protective measures; maintain surveillance of 
vector/virus activity, human cases 


 
Adapted from CDC Guidelines for Arbovirus Surveillance Programs in the United States, April 1993 
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Suggested Disease Indicator or Case Responses for Mosquito-borne Encephalitis 
 
Finding Action to Take Who to Contact 
Bird positive for arboviral 
encephalitis (or mosquito pool, 
or sentinel flock) 


 Expand dead bird surveillance. 
 Review mosquito vector information and provide 


information to IPMCs, pest control providers, and natural 
resources managers. 


 Initiate larval and adult surveillance in key areas. 
 Initiate larval and adult control in key areas if necessary. 
 Release bite prevention message to public. 
 Provide arboviral encephalitis clinical information to 


health care providers. 
 Conduct active case surveillance. 


 NEPMU-5, local health agency, health 
care providers, installation pest 
management personnel, PAO 


Horse case of arboviral 
encephalitis 


 Notify U.S. Army Veterinary Service 
 Conduct active human case surveillance. 
 Release prevention message to public. 
 Initiate larval and adult control. 


 NEPMU-5, USA Veterinary Service, local 
health agency, health care providers, 
installation pest management personnel, 
PAO 


Human case of arboviral 
encephalitis 


 Contact public affairs officer regarding release of 
information. 


 Conduct active case surveillance. 
 Initiate epidemiological and entomological investigation. 
 Initiate adult mosquito control and then larval control. 


 NEPMU-5, local health agency, health 
care providers, installation pest 
management personnel, installation or 
regional commander, PAO 


New mosquito vector species 
identified 


 Expand mosquito surveillance to determine distribution. 
 Provide public information/education on habitat reduction 


and bite prevention. 


 NEPMU-5, local health agency, 
installation pest management personnel 


Adapted from Washington State Mosquito borne Disease Response Plan, November 2002; Washington State Department of Health 
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Suggested Disease Indicator or Case Responses for Flea-borne Typhus 
 
Finding Action to Take Who to Contact 
Human case of typhus  Contact public affairs officer regarding release of 


information. 
 Conduct active case surveillance. 
 Initiate epidemiological and entomological investigation. 
 Distribute information on flea and rodent prevention and 


exclusion of feral animals such as opposums. 
 Initiate rodent and feral animal control. 


 NEPMU-5, DOH, local health agency, 
health care providers, installation DoD 
pest management personnel, installation 
or regional commander, PAO 


Adapted from Washington State Mosquito borne Disease Response Plan, November 2002; Washington State Department of Health 
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Suggested Disease Indicator or Case Responses for Plague 
 
Finding Action to Take Who to Contact 
Rodent die-off  Collect and submit dead rodent(s) for plague testing. 


 Assess risk of possible plague transmission to humans 
and pets. 


 Restrict access to area if human risk is high and test 
results are unknown. 


 Notify U.S. Army Veterinary Service regarding potential 
plague transmission to pets in area. 


 Conduct flea control if necessary. 


 NEPMU-5, USA Veterinary Service, local 
health agency, installation DoD pest 
management personnel 


Positive plague serology for 
rodent or carnivore (through 
active surveillance program) 


 Notify U.S. Army Veterinary Service regarding potential 
plague transmission to pets in area. 


 Test fleas collected from rodents for plague. 
 Initiate rodent and flea surveillance in home range of 


seropositive carnivore. 
 Conduct disease risk assessment in areas where 


seropositive animals are found. 
 Restrict entry into high-risk areas. 
 Begin flea control in high-risk areas. 
 Post warning signs and distribute plague prevention 


information. 
 Contact public affairs officer regarding release of 


information. 


 NEPMU-5, USA Veterinary Service, local 
health agency, health care providers, 
installation DoD pest management 
personnel, PAO 


Pet diagnosed with plague  Notify U.S. Army Veterinary Service. 
 Contact public affairs officer regarding release of 


information. 
 Conduct active human case surveillance and follow-up on 


potential human and other animal contacts. 
 Coordinate prophylactic measures with local health 


department. 
 Conduct epidemiological and entomological investigation 


at residence of pet. 
 Conduct flea and rodent control in area if necessary. 


 NEPMU-5, USA Veterinary Service, local 
health agency, health care providers, 
installation DoD pest management 
personnel, PAO 


Human case of plague  Contact public affairs officer regarding release of 
information. 


 Conduct active case surveillance and follow-up on 
potential human contacts. 


 NEPMU-5, USA Veterinary Service, DOH, 
local health agency, health care 
providers, installation DoD pest 
management personnel, installation or 
regional commander, PAO 







September 2019 


 


Emergency Vector Control Plan  Marine Corps Base Camp Pendleton and Area Installations  
H-18 Enclosure (8) 


Finding Action to Take Who to Contact 
 Conduct epidemiological and entomological investigation 


at potential area(s) of suspected transmission. 
 Conduct flea and rodent control in area if necessary 


Adapted from Washington State Mosquito borne Disease Response Plan, November 2002; Washington State Department of Health 
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Suggested Disease Indicator or Case Responses for Rabies 
 
Finding Action to Take Who to Contact 
Rabid animal identified  Notify U.S. Army Veterinary Service 


 Investigate human and animal contacts and coordinate 
with health care providers regarding prophylactic 
measures. 


 Release prevention message to public. 
 Assess risk to humans and animals. 
 Increase animal control measures. 
 Contact public affairs officer regarding release of 


information. 


 NEPMU-5, USA Veterinary Service, local 
health agency, health care providers, 
installation pest management personnel, 
animal control personnel, installation or 
regional commander, PAO 


Human case of rabies  Contact public affairs officer regarding release of 
information. 


 Conduct active case surveillance. 
 Initiate epidemiological investigation. 
 Identify animal(s) that may have resulted in infection. 
 Increase animal control measures. 


 NEPMU-5, local health agency, health 
care providers, installation pest 
management personnel, installation or 
regional commander, PAO 


Adapted from Washington State Mosquito borne Disease Response Plan, November 2002; Washington State Department of Health 







 


 


Emergency Vector Control Plan  Marine Corps Base Camp Pendleton and Area Installations  
H-20 Enclosure (10) 


Suggested Disease Indicator or Case Responses for Hantavirus 
 
Finding Action to Take Who to Contact 
Positive rodent hantavirus 
serology (through routine 
surveillance) 


 Conduct disease risk assessment in areas where 
seropositive animals are found. 


 Restrict entry into high-risk areas. 
 Initiate or increase rodent control and exclusion 


operations. 
 Initiate clean-up of rodent waste in buildings where risk 


for transmission may be high. 
 Distribute hantavirus clinical information to health care 


providers and prevention information to the public. 
 Contact public affairs officer regarding release of 


information. 


 NEPMU-5, local health agency, health 
care providers, installation DoD pest 
management personnel, PAO 


Human case of Hantavirus 
Pulmonary Syndrome 


 Contact public affairs officer regarding release of 
information. 


 Conduct active case surveillance. 
 Conduct epidemiological investigation at potential area(s) 


of suspected transmission. 
 Conduct rodent control and exclusion in area if necessary 


 NEPMU-5, USA Veterinary Service, DOH, 
local health agency, health care 
providers, installation DoD pest 
management personnel, installation or 
regional commander, PAO 


Adapted from Washington State Mosquito borne Disease Response Plan, November 2002; Washington State Department of Health 
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Suggested Vector Management Responses in the Event of a Disaster 
 
Disaster Event Action to Take Who to Contact 
Storms/Hurricanes  Identify potential areas of increased vector abundance. 


 Assess disease risks to humans. 
 For displaced persons that are berthed in tents, conduct 


vector assessments around those areas. 
 Initiate vector surveillance and control if necessary. 
 Implement personal protective measures (i.e. mosquito 


nets, insect repellent) if necessary. 


 NEPMU-5, local health agency, 
installation pest management personnel 


Flood  Identify potential areas of increased vector abundance. 
 Assess disease risks to humans. 
 For displaced persons that are berthed in tents, conduct 


vector assessments around those areas. 
 Initiate vector surveillance and control, especially for 


mosquitoes, if necessary. 
 Implement personal protective measures (i.e. mosquito 


nets, insect repellent) if necessary. 


 NEPMU-5, local health agency, 
installation pest management personnel 


Adapted from Washington State Mosquito borne Disease Response Plan, November 2002; Washington State Department of Health 
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Suggested Disease Indicator or Case Responses for Zika Virus  
 
Finding Action to Take Who to Contact 
Human case of Zika Virus  Contact public affairs officer regarding release of 


information. 
 Increase active surveillance in high population areas 


Larval surveillance to identify presence of breeding 
population and identify areas for source reduction. 


 Collected samples will be submitted at least weekly for 
testing. 


 Initiate epidemiological and entomological investigation. 
 Distribute information on mosquito prevention. 
 IPM will initiate source reduction, physical control, adult & 


larval control, and other appropriate control measures to 
reduce breeding habitat and feeding opportunities  


 NEPMU-5, DOH, local health agency, 
health care providers, installation DoD 
pest management personnel, installation 
or regional commander, PAO 


Adapted from Armed Forces Pest Management Board, Strategy for control of Zika Virus Transmitting Mosquitos on Military Installations and Housing Areas 
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Appendix I. Glossary 


Acaricide. An agent used to kill mites and ticks. 


Applied Biology Program. A network of NAVFAC Pest Management Consultants (PMCs) in 
the Environmental Business Line that assist Navy and Marine Corps installations with FIFRA 
and Final Governing Standards-based compliance and provide Integrated Pest Management 
solutions that protect operations, war-fighters, quality of life, property, materiel and the 
environment from the adverse effects of living organisms. 


Arachnid. An arthropod that has eight legs and two body segments in the adult stage. 


Arthropod. Invertebrate animals (insects, arachnids and crustaceans) that have jointed 
appendages and a segmented body. 


Avicide. An agent used to kill or repel birds. 


Broad spectrum. A classification of pesticide that will kill a wide range of pests. 


Broadcast application. The application of a pesticide to a wide area. 


Crack and crevice treatment. Application of a pesticide to cracks and crevices where pests 
are known to live, feed, and/or breed. 


DoD-certified pesticide applicator. Military or civilian personnel certified per the “DoD Plan for 
Certification of Pesticide Applicators” in the pest management categories that are appropriate 
for their type of work. 


Drift. The movement of a pesticide through air, ground, or water out of the control target area. 


Exclusion. A pest control method that prevents the entry of a pest into an area to be protected 
from the pest. 


Functional area. Installation personnel, agencies, departments, contractors and facilities that 
use or store pesticides, conduct pest management operations, provide for safety or security of 
pest control operations, or have the responsibility of preventing pests. 


Fungicide. An agent used to destroy or inhibit growth of fungi. 


Herbicide. An agent used to destroy or inhibit plant growth.  


Insecticide. An agent used to destroy insects. 


Integrated pest management (IPM). A planned program incorporating education, continuous 
monitoring, record keeping, and communication to prevent pests and disease vectors from 
causing unacceptable damage to operations, people, property, materiel, or the environment. 
IPM uses targeted, sustainable (effective, economical, environmentally sound) methods 
including habitat modification; biological, genetic, cultural, mechanical, physical, and regulatory 
controls; and, when necessary, the judicious use of least-hazardous pesticides. 
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Integrated pest management coordinator. The individual officially designated by the 
installation commander to coordinate and oversee the installation pest management program 
and installation IPM plan. IPM coordinators must be certified as pesticide applicators if their job 
responsibilities require them to apply or supervise the use of pesticides. 


Integrated Pest Management Plan. A detailed document for the design, implementation, and 
maintenance of all pest management and pesticide storage and use on an installation or group 
of installations. 


Invasive species. A species of animal, plant or organism that is not native to a geographic area 
and can potentially cause harm to native organisms and their habitats. 


Leach. The movement of a pesticide through soil. 


Molluscicide. An agent used to kill snails. 


Noxious or invasive weed. A weed that, if introduced, into a habitat can cause damage or 
injury to other organisms in that habitat. They may cause deprivation of water to other plants, 
physical injury to animals, or increased risk for wild fire. 


Personal relief. Pest management control efforts made by DoD personnel or their family 
members at their own expense for control of pests consistent with DoD and Navy policy. 


Pest. Any organism (except for microorganisms that cause human or animal diseases) that 
adversely affects operations, preparedness, the well-being of humans or animals, real property, 
materiel, equipment or vegetation, or is otherwise undesirable. 


Pest management performance assessment representatives (PMPARs). Installation 
personnel trained in contract performance assessment and pest management, whose duties 
include surveillance of commercial pest management services to ensure that the performance 
complies with contract specifications and legal requirements. [Formerly known as Pest Control 
Quality Assurance Evaluators (PCQAE).] 


Pest management. The prevention and control of disease vectors and pest that may adversely 
affect the DoD mission or military operations; the health and well-being of people; or structures, 
materiel, or property. 


Pesticide. Any substance or mixture of substances registered by EPA under FIFRA, intended to 
destroy, repel, or mitigate pests. Includes, insecticides, rodenticides, herbicides, fungicides, 
plant regulators, defoliants, desiccants, disinfectants, antifouling paints and biocides (such as 
water treatment chemicals). NAVFAC PPMCs do not approve disinfectants or biocides. 


Pesticide applicator. Any individual who applies pesticides. 


Pesticide cancelation. An action by EPA that may limit the use of a pesticide. EPA often 
issues instructions with the pesticide cancelations providing information on the disposition of 
canceled pesticides. 


Pesticide facility. The building and areas designated for handling and storing pesticides. 


Pre-treatment. A termiticide applied to the soil during the construction of a new building or 
addition. 
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Professional pest management consultant. Degreed technical specialists, such as NAVFAC 
civilian entomologists (Applied Biologist) and BUMED commissioned medical entomologists, 
who have command program oversight responsibilities and provides guidance and information 
on the management of pest management programs for commands and installations. 


Registered pesticide. A pesticide registered by the EPA for sale and use within the United 
States. 


Residual pesticide. The application of a pesticide that will remain effective on to the surface to 
which it is applied for a long period of time. 


Rodenticide. An agent used to destroy rodents. 


Safety Data Sheet. A document (OSHA form 174, or equivalent) that accompanies a pesticide 
product, providing the handler with chemical information on ingredients, handling instructions, 
potential hazards, and manufacturer address and emergency contact information.  


Space spray. The application of a pesticide as a fine airborne mist to kill flying insects. This 
includes ultra-low volume application and fogging. 


Stakeholder. A person, agency, organization, or department that has an interest in the 
installation’s pest management program. 


State-certified commercial pesticide applicators. Personnel certified in accordance with 
FIFRA by a State (in which the work will be performed) with an EPA-approved certification plan 
and certified in the category in which a pesticide will be applied. 


Subsistence. Stored food items. 


Surveillance. The use of surveys over a period of time to monitor the increase and decrease of 
pest populations over time. Often used as a means of “early warning” of increase in pests or risk 
of disease and as a means of determining efficacy of pest management operations. 


Survey. Observing, collecting, quantifying, identifying and analyzing a pest population. 


Ultra-low volume (ULV). A method of applying a pesticide as a space spray. This method 
involves applying fine droplets of concentrated pesticide. 


Uncertified pesticide applicators. Individuals who have not successfully completed 
certification training. Uncertified military and DoD civilian personnel who are in training to 
become certified pesticide applicators may apply pesticides when under the direct line-of-sight 
supervision of a DoD-certified pesticide applicator. Uncertified personnel may apply self-help or 
personal relief pesticides when the operation has been approved by a command pest 
management consultant. 


Vector/Disease Vector. Any animal capable of transmitting the causative agent of human 
disease; serving as an intermediate or reservoir host of a pathogenic organism; or producing 
human discomfort or injury, including (but not limited to) mosquitoes, flies, other insects, ticks, 
mites, snails, and rodents. It is recognized that certain disease vectors are predominantly 
economic pests that as conditions change may require management or control as a disease 
vector. 


Vector-borne disease. A disease transmitted by a vector. 
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Zoonosis. A disease that normally occurs in animals that can be transmitted to humans. 
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Appendix J. List of Acronyms & 
Abbreviations 


 


AFPMB Armed Forces Pest Management Board 
AHB Africanized Honey Bee 
APHIS Animal and Plant Health Inspection Service 
AUL authorized use list 
BASH Bird/Wildlife Aircraft Strike Hazard 
Bti Bacillus thuringiensis israelensis 


BMGR Barry M. Goldwater Range 
BUMED Navy Bureau of Medicine and Surgery 
CADC Cannon Air Defense Complex 
CAMA calcium acid methanearsonate 
CFR Code of Federal Regulations 
CMAGR Chocolate Mountain Aerial Gunnery Range 
CO commanding officer 
COR contracting officer representative 
CNIC Commander, Navy Installations Command 
CRM cultural resources manager 
CWP Contractor Work Plan 
DeCA Defense Commissary Agency 
DoD Department of Defense 
DoDI Department of Defense instruction 
DoN Department of the Navy 
DSMA disodium methanearsonate 
E endangered 
EA environmental assessment 
EEE Eastern Equine Encephalitis 
EHS extremely hazardous substance 
EMS Environmental Management System 
EO executive order 
EPA Environmental Protection Agency 
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ESA Endangered Species Act 
EVDCP Emergency Vector-borne Disease Control Plan 
FAP Functional Assessment Plan 
FIFRA Federal Insecticide, Fungicide, and Rodenticide Act 
FSC/BOS Facilities Support Contract/Base Operation Support 
GRX GeoReadiness Explorer 
IAP Internal Assessment Plan 
ICRMP Integrated Cultural Resources Management Plan 
IH industrial hygiene 
INRMP Integrated Natural Resources Management Plan 
IPM integrated pest management 
IPMC integrated pest management coordinator 
IPMP Integrated Pest Management Plan 
KO contracting officer 
MCCS Marine Corps Community Services 
MCX Marine Corps Exchange 
MoM measure of merit 
MRE meal, ready to eat 
MSMA monosodium methanearsonate 
MWR morale, welfare, & recreation 
NAVMED Navy Medical (Command) 
NAFI Non-Appropriated Fund Instrumentality 
NAVSUBASE naval submarine base 
NECE Navy Entomology Center of Excellence 
NEPMU Navy Environmental and Preventive Medicine Unit 
NEX Navy Exchange 
NISH National Institute of Severely Handicapped 
NMCI Navy and Marine Corps Intranet 
NMCPHC Navy and Marine Corps Public Health Center 
NPDES National Pollutant Discharge Elimination System 
NOPRS NAVFAC Online Pesticide Reporting System 
NOSC naval operational support center 
OPNAVINST Chief of Naval Operations instruction 
OPNAV M Chief of Naval Operations manual 
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ORM operational risk management 
OSHA Occupational Safety and Health Administration 
PAI pounds of active ingredient 
PAR performance assessment representative 
PMPAR Pest Management Performance Assessment Representative 
PMRS Pest Management Record Spreadsheet 
PMSP Pest Management Service Provider 
PMT preventive medicine technician 
POC point of contact 
PPE personal protective equipment 
PPMC professional pest management consultant 
PPV public-private venture 
RTU ready-to-use 
RUP Restricted Use Pesticide 
SDS safety data sheet 
SPAR supervisory performance assessment representative 
SPCCP Spill Prevention, Control, and Countermeasures Plan 
sq ft square feet 
T threatened 
TG technical guide 
T&ES threatened and endangered species 
UFGS Unified Facilities Guide Specifications 
ULV ultra-low volume 
U.S. United States 
U.S.C. United States Code 
USDA United States Department of Agriculture 
USDA-APHIS United States Department of Agriculture-Animal and Plant Health Inspection 


Service 
USFWS U.S. Fish and Wildlife Service 
USN United States Navy 
WNV West Nile Virus 
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Appendix K. Integrated Pest Management 
Sheets 


The following sheets provide general guidance for control of common pests and are not 
installation specific. They should be used as a basis for pest management action, but should not 
be considered “regulations” for the job. Management sheets should be used as guidelines to 
help implement reasonable, cost effective, safe, environmentally responsible control of pests. 
The integrated pest management coordinator (IPMC) or other pest control personnel may 
choose to establish different thresholds and use IPM methods that are more appropriate to their 
local circumstances. Write in any new ideas or programs to maintain a document that will 
remain applicable over time. Any suggested pesticides from these sheets are required to be 
approved before use.  


NUISANCE PESTS STRUCTURAL PESTS 
American Cockroaches Drywood Termites 
Cockroaches in Food Preparation Areas Subterranean Termites 
Drain Flies  
Fruit Flies TURF AND ORNAMENTAL PESTS 
Nuisance Ants Ornamental Plant Pests 
Stored Product Pests in Food Storage Areas Snails and Slugs 


  
HEALTH-RELATED PESTS  


Bed Bugs VERTEBRATE PESTS 
Filth Flies Bats 
Fire Ants Nuisance Birds 
Fleas In and Around Buildings Feral Cats 
Mites Raccoons 
Mosquitoes, Adult Control Rodents 
Mosquitoes, Larval  
Spiders  
Stinging Insects VEGETATION MANAGEMENT 
Ticks Invasive Plants in Natural Areas 
 Terrestrial Weeds 
 Weeds in Rights-of-Way 
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K.1. Nuisance Pests 


K.1.1. American Cockroaches 
TARGET PEST(S)  American cockroaches (Periplaneta americana) 


 
TARGET SITE(S) Office buildings, warehouses, residences, storm sewers 


PURPOSE Control cockroaches that may cause damage through food contamination, 
affect human health through allergic reactions or “entomophobia”, or be an 
aesthetic or morale nuisance. 


RESPONSIBILITY • All Personnel: Ensure proper sanitation in all living and working 
spaces. 


• Preventive Medicine Technicians: Conduct facility sanitation 
inspections, enforce food-handling regulations, and provide pest 
management recommendations.  


• Pest Management Service Provider: Conduct integrated pest 
management to control pest infestations. 


• Integrated Pest Management Coordinator: Oversee all pest 
management operations and ensure the use of IPM.  


• Pest Management Performance Assessment Representative: Ensure 
contracted PMSPs perform work in accordance with contract 
specifications. 


• Facilities Maintenance Provider: Perform facility repairs and 
improvements that prevent and minimize pest infestations as 
requested. 


SURVEILLANCE 
METHODS • Visual inspections (visual surveys of low to moderate infestations may 


require visiting the facility at night) 
o Observation of pests in harborages 
o Inspect floor drains 
o Inspect areas with heat and moisture 


• Application of a flushing agent to suspected harborages 
• Sticky trap surveys 
• Vacuum surveys of harborages 
• Personnel complaints: including information on when, where, and how 


many pests were observed 
• Conduct pre- and post-treatment surveys to determine whether control 


operation was effective 
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FREQUENCY • Daily observation by building occupants 
• Monthly observation and/or sticky trap monitoring by cognizant pest 


management or preventive medicine personnel 
RECOMMENDED 


ACTION 
THRESHOLD 


• Visual sighting of one or more cockroaches (all life stages) per room 
per survey—flushing agents or sticky traps may be used 


• Sighting of one egg capsule per survey 


NON-CHEMICAL CONTROL 
SANITATION 


 
• Thoroughly clean potential food sources in buildings, especially coffee 


messes and food preparation areas. 
• Clean spills up as soon as possible. 
• Clean out floor drains by rinsing with hot water or using cleaners 


specifically designed to remove sludge from pipes. 
• Store food in pest-proof containers. 
• Empty trash cans daily or avoid putting food items in trash. 
• Do not eat at desk; eat in a designated coffee mess or dining area. 


ELIMINATE 
HARBORAGE 


• Seal cracks and crevices with caulk. 
• Remove corrugated cardboard and other materials that can serve as 


harborage. 
ELIMINATE 


STANDING WATER 
• Fix leaking plumbing especially around sinks, faucets, and 


dishwashers. 
• Remove standing water from floors after daily cleaning. 


PREVENTION Inspect food boxes before bringing them into a building. 


MECHANICAL 
REMOVAL 


Vacuum cockroaches from their harborages. Use a wet/dry vacuum cleaner 
filled with water or empty and dispose of vacuum bag immediately. 


PEST PROOFING • Seal holes in walls and ceilings and other areas that may serve as 
cockroach harborage as required. Request support from facilities 
maintenance provider if necessary.  


• Screen floor drains if possible. 
EDUCATION Proper storage of food and sanitation to prevent infestations. 


CHEMICAL CONTROL 
COMMON ACTIVE 


INGREDIENTS 
Pyrethroids, fipronil, hydramethylnon, indoxacarb, imidacloprid, abamectin, 
boric acid, insect growth regulators. 
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METHODS  • Flushing Agents: The pest management service provider may use 
aerosol contact pesticides directed into potential harborage areas to 
flush out and kill pests as needed. 


• Crack and Crevice/Spot Treatment Residuals: The pest management 
service provider may apply a residual pesticide spray to all known or 
suspected harborages, feeding sites, or passageways (such as under 
dishwashers and refrigerators or behind stoves). 


• Baits: Cockroach baits (station containing solid bait or injectable style 
gel baits) will be used as much as possible. Gel bait can be applied to 
a sheet of hardware cloth and hung in manholes. Proper bait 
placement is critical to the success of treatment. Do not apply other 
insecticides around bait treatment areas. 


• Dusts: Boric acid dust is an effective low-toxicity insecticide that can be 
applied to wall voids and into manholes of storm sewers. The treatment 
area should remain dry after the application to avoid washing the dust 
away. 


• Growth Regulators: Affect the growth of the insect and prevents them 
from developing into egg-laying adults. Insect growth regulators will 
always be mixed with knock-down pesticides. 


CONSIDERATIONS 
SENSITIVE AREAS • Exposed food products, food containers, counter tops, any surface 


where food may be stored or prepared, or any food storage area.  
• Minimize application of pesticides directly into drains. 
• Use care in selecting pesticides for use in storm sewers as this can 


lead to storm water pollution problems. Applications should be made 
when dry and storm water is not anticipated within a week. 


PROHIBITED 
PRACTICES 


• Do not do preventive baseboard spraying in the absence of a pest. 
• Do not apply liquid or dust formulations to occupied spaces or in the 


presence of exposed food. 
• In food service areas, use only insecticides specifically labeled for 


those areas. 
SAFETY AND 


ENVIRONMENTAL 
PRECAUTIONS 


• Most insecticides used for indoor pest control are low in toxicity (signal 
word “Caution”), but care should be taken to prevent exposure to 
humans and domestic animals. 


• Outdoor treatments with pyrethroids are susceptible to runoff and 
contamination of storm water. 


• Disposing of pesticides in a drain or storm drain is strictly prohibited. 
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K.1.2. Cockroaches in Food Preparation Areas 
TARGET PEST(S)  Cockroaches (primarily German cockroach, Blatella germanica) 


 
TARGET SITE(S) • Food service facilities  


• All government dining facilities including galleys, sculleries, bakeries, 
storage, and mess decks. 


• All MWR facilities including clubs, restaurants, and storage. 
• All commercial lessees. 
• Coffee messes and snack bars in administrative areas. 


PURPOSE Control cockroaches that may cause food contamination, allergic reactions, 
or a nuisance. 


RESPONSIBILITY • Food Service Personnel: Ensure compliance with food handling 
regulations that prevent pest infestations. 


• Installation Preventive Medicine Technicians: Conduct food service 
inspections, enforce food handling regulations, provide quality 
assurance for pest control, and provide pest management 
recommendations.  


• Pest Management Service Provider: Conduct integrated pest 
management to control infestations. 


• Pest Management Performance Assessment Representative: Ensure 
contractor pest management service provider performs work in 
accordance with contract specifications. 


• Facilities Maintenance Provider: Perform facilities repairs and 
improvements that exclude and minimize pest infestations as 
requested. 


SURVEILLANCE 
METHODS • Visual inspections 


o Observation of pests in harborages 
o Application of a flushing agent 


• Sticky trap surveys 
• Vacuum surveys of harborages 
• Personnel complaints: including information on when, where, and how 


many pests were observed. 
• Conduct pre- and post-treatment surveys to determine whether control 


operation was effective. 
• Surveys should identify environmental conditions conducive to 


infestation. 
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FREQUENCY • Daily observation by food service personnel. 
• Monthly observation and/or sticky trap monitoring by cognizant 


preventive medicine personnel. 
ACTION 


THRESHOLD 
• Visual sighting of 3 or more cockroaches (all life stages) per room per 


survey. Flushing agents or sticky traps may be used. 
• Sighting of 1 egg capsule per survey. 


NON-CHEMICAL CONTROL 
SANITATION • Cleaning of floors and all surfaces to include debris and grease 


removal. 
• Clean up spills. 
• Store food in sealed containers. 
• Remove cardboard boxes from storage areas. 
• Keep garbage in containers with tight-fitting lids and use liners. 


ELIMINATE 
STANDING WATER 


• Fix leaking plumbing especially around sinks, faucets, and 
dishwashers.  


• Remove standing water from floors after daily cleaning. 
MECHANICAL 


REMOVAL 
Vacuum cockroaches from their harborages. Use a wet/dry vacuum cleaner 
filled with water or empty and dispose of vacuum bag immediately. 


PEST PROOFING Seal holes in walls, ceilings, and other areas that may serve as cockroach 
harborage as required. Request support from facilities maintenance 
provider if necessary. 


EDUCATION • Proper storage of food and sanitation to prevent infestations and 
increase effectiveness of pesticide applications 


• Understanding of how baits work 
CHEMICAL CONTROL 


COMMON ACTIVE 
INGREDIENTS 


• Fipronil, hydramethylnon, boric acid, indoxacarb, imidacloprid and 
abamectin baits; boric acid dust; pyrethroids 


METHOD OF 
DISPERSAL 


• Flushing Agents: The pest management service provider may use 
aerosol contact pesticides directed into potential harborage areas to 
flush out and kill pests as needed.  


• Crack and Crevice Residuals: The pest management service provider 
may apply (by crack and crevice technique) a residual pesticide spray 
to all known or suspected harborages, feeding sites, or passageways. 


• Spot Treatment Residuals: A residual pesticide may be applied as a 
spot treatment to indicated areas (such as under dishwashers and 
refrigerators or behind stoves). 


• Baits: Cockroach baits (station or injectable style gel baits) will be used 
as much as possible. Gel baits can be more effective than dry baits 
due to the moisture in the bait and because it can be applied to more 
areas. 


• Growth Regulators: Insect growth regulators will always be mixed with 
knock-down pesticides. 


RESTRICTIONS/ 
REGULATIONS/ 


PERMITS 


• Do not do spot treatments indoors.  
• Do not apply to baseboards as a preventive residual spray. 
• Do not apply liquid or dust formulations of insecticides in occupied 


spaces. 
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CONSIDERATIONS 
SENSITIVE AREAS • Exposed food products, food containers, counter tops, any surface 


where food may be stored or prepared, or any food storage area. 
• Ensure that insecticides do not enter drains, streams, lakes, or other 


surface water. 
PROHIBITED 
PRACTICES 


• Do not use ultrasonic pest repelling devices. 
• Do not use aerosols, dusts, and other insecticide formulations that can 


become airborne in occupied spaces or when food is exposed; baits 
may be applied when spaces are occupied 


• Do not do preventive baseboard spraying in the absence of a pest. 
SAFETY AND 


ENVIRONMENTAL 
PRECAUTIONS 


• Allow for ventilation of spaces after liquid insecticides have been 
applied. 


• Clean food preparation surfaces after treatment. 
• Applicators must wear personal protective equipment as required by 


the product label. 
• Environmental impact is minimal since applications are performed 


indoors 
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K.1.3. Drain Flies 
TARGET PEST(S) Drain flies (Psychoda sp.); sometimes called moth flies, sewage flies, or filter 


flies. 


 
TARGET SITE(S) Buildings where adult flies may become a nuisance. These flies may be very 


common around sewage treatment facilities, where they are considered 
beneficial decomposers of organic matter.  


PURPOSE Control flies that may be both a nuisance and a health hazard due to 
respiratory problems that can be associated with the inhalation of fly hairs 
and body parts. Drain flies are also able to mechanically transfer bacteria 
and other microorganisms from their breeding sites to places where humans 
live and work.  


RESPONSIBILIES • All personnel: Ensure proper sanitation in all living and working areas to 
avoid conditions that are attractive to flies. 


• Facilities Maintenance Service Provider: Periodically clean drain pipes 
to prevent buildup of organic matter where drain flies breed. 


• Pest Management Service Provider: Conduct integrated pest 
management to control infestations. 


• Pest Management Performance Assessment Representative: Ensure 
contracted pest management service provider performs work in 
accordance with contract specifications. 


SURVEILLANCE 
METHODS • Visual sighting: Adult drain flies will congregate on walls and windows of 


rooms containing drains where drain flies are breeding. Adults are weak 
fliers, and usually make a series of short, erratic flights to move from 
one area to another. The body and wings are hairy, and the wings are 
held roof-like over the body when at rest, giving the fly a moth-like 
appearance. Adult coloration is yellow, gray, or black. 


• Source drain: An attempt should be made to locate the drain(s) from 
which flies are emerging so that the breeding sites can be targeted. 
Sealing the suspected drain opening with a glue board, masking tape, 
or inverted plastic cup overnight should trap adult flies if they are 
present. 


FREQUENCY Scheduled surveys are not typically required. The presence of flies resting 
on walls in restrooms and other areas with drains will typically prompt a 
request for pest control. 
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ACTION 
THRESHOLD 


Sufficient numbers of flies to constitute a nuisance indicate the need for 
treatment. 


NON-CHEMICAL CONTROL 
HABITAT 


REMOVAL 
• Drain cleaning: Drain flies breed in accumulated organic matter inside 


drainpipes. This material may be removed with over-the-counter drain 
cleaners. A stiff brush may be necessary to remove heavy buildup. 


• Bacterial drain cleaners: Products containing a specialized complex of 
bacteria can be used to digest the organic matter in which drain fly 
larvae breed and should then be followed by rinsing with very hot water. 
These products cannot be used in conjunction with other cleaning 
products, and are only available to pest control operators. 


EDUCATION • Educate building occupants on sanitation, and proper food disposal. 


CHEMICAL CONTROL 


COMMON ACTIVE 
INGREDIENTS 


Pyrethrum-based 


METHOD OF 
DISPERSAL 


Pyrethrum-based aerosols may be used to kill adult flies. However, the 
breeding site must be eliminated to prevent additional flies from emerging. 


RESTRICTIONS/ 
REGULATIONS/ 


PERMITS 


• Do not apply liquid or dust formulations in occupied spaces. 


CONSIDERATIONS 


SENSITIVE AREAS • Chemical pesticide use inside hospitals should be minimized as much 
as possible to avoid exposing patients. Control should focus on drain 
cleaning, which will provide better control and reduce the health risks 
associated with pesticides. 


• Ensure that insecticides do not enter drains, streams, lakes and other 
surface water. 


PROHIBITED 
PRACTICES 


• Do not use ultrasonic pest repelling devices. 
• Do not apply aerosols, dust, and other insecticide formulations that can 


become airborne to occupied spaces or when food is exposed. 
SAFETY AND 


ENVIRONMENTAL 
PRECAUTIONS 


• Allow for ventilation of spaces after liquid insecticides have been 
applied. 


• Clean food preparation surfaces after treatment. 
• Applicators must wear personal protective equipment as required by the 


product label. 
• Minimal 
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K.1.4. Fruit Flies 
TARGET PEST(S) Small flies in the family Drosophilidae, commonly called fruit flies or vinegar 


flies.  


 
TARGET SITE(S) Refuse containers, offices with windows facing the loading docks, galleys, 


and other areas that may have ripening fruit. 


PURPOSE Control flies that reduce the quality of life. 


RESPONSIBILITY • All Personnel: Ensure proper sanitation in all living and working areas to 
avoid conditions that are attractive to flies. 


• Janitorial Personnel: Ensure that refuse containers are emptied daily. 
Also, periodically clean refuse containers to prevent the buildup of 
organic matter where flies breed. 


• Facilities Maintenance Provider: Provide necessary building repairs and 
modifications needed for pest exclusion. 


• Pest Management Service Provider: Conduct integrated pest 
management to control infestations. 


• Pest Management Performance Assessment Representative: Ensure 
contractor pest management service provider performs work in 
accordance with contract specifications. 


SURVEILLANCE 
METHODS • Flies are attracted to ripening and rotting fruit, as well as other decaying 


organic matter. 
• Flies can be seen hovering around refuse containers and resting on 


walls and cabinets near refuse containers. Fruit flies can be 
distinguished from other small flies by their tan or yellow colored bodies 
and red eyes. 


FREQUENCY • Scheduled fly surveying is generally not necessary.  
• Scheduled sanitation should prevent infestations. 


ACTION 
THRESHOLD 


The presence of flies in numbers constituting a nuisance for personnel 
indicates a need for control. 


NON-CHEMICAL CONTROL 
SANITATION • Refuse removal: Waste baskets and other refuse containers should be 


emptied daily to prevent the buildup of decaying matter that will attract 
flies. 


• Refuse container sanitation: Fruit flies are attracted to moist fermenting 
foods. All they need for breeding is a moist film of decaying organic 
matter. They will lay their eggs in garbage disposals, empty bottles and 
cans, trash containers, mops and cleaning rags. Keep all these items 
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clean. Over time organic debris builds up on the bottom and sides of 
waste containers, particularly large dumpster and other trash bins. 
Refuse containers should be periodically steam-cleaned or washed to 
remove organic matter. 


ELIMINATE FOOD 
SOURCES 


Fruit bowls: Fruit flies are attracted to volatiles produced by ripening fruit. 
Store fruit in the refrigerator in order to avoid attracting fruit flies and other 
pests. 


PEST PROOFING Exclusion: Flies may migrate indoors from breeding sites located outdoors. 
Tight fitting screens and weather proofing around doors and windows 
(caulking, weather stripping, etc.) may delay entrance.  


CHEMICAL CONTROL 


METHOD OF 
DISPERSAL 


• For chemical controls to work, all breeding sites must be found and 
cleaned first. Potential breeding sites which are inaccessible (e.g., 
garbage disposals and drains) can be inspected by taping a clear 
plastic food storage bag over the opening overnight. If flies are breeding 
in these areas, the adults will emerge and be caught in the bag. 


• Adults may be killed with pyrethrum-based aerosol insecticides applied 
as a space spray or surface residual. 


CONSIDERATIONS 
SENSITIVE AREAS • Fruit fly infestations often occur in food-preparation areas. Ensure that 


the insecticide is labeled for use in food preparation areas, and that 
foods are not contaminated during application. 


• Ensure that insecticides do not enter drains, streams, lakes, and other 
surface water. 


PROHIBITED 
PRACTICES 


• Do not use ultrasonic pest repelling devices. 
• Do not use aerosols, dusts, and other insecticide formulations that can 


become airborne in occupied spaces. 
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K.1.5. Nuisance Ants 
TARGET PEST(S) Pharaoh ants, Argentine ants, black ants, crazy ants, and other nuisance 


species that invade structures 


 
TARGET SITE(S) Offices, food preparation and storage areas, living spaces, playgrounds, 


patios, barracks, medical treatment facilities, and other spaces invaded by 
ants 


PURPOSE Control ants that are a nuisance in offices, eat and contaminate food, and 
can make spaces uninhabitable or unusable. 


RESPONSIBILITY • All Personnel: Ensure proper sanitation in all living and working 
spaces. 


• Preventive Medicine Technicians: Conduct facilities sanitation 
inspections, enforce food-handling regulations, and provide pest 
management recommendations.  


• Pest Management Service Provider: Conduct integrated pest 
management to control pest infestations. 


• Integrated Pest Management Coordinator: Oversee all pest 
management operations and ensure the use of IPM. 


• Pest Management Performance Assessment Representative: Ensure 
contractor PMSP performs work in accordance with contract 
specifications. 


• Grounds Maintenance Provider: Control aphids and similar insects on 
ornamental plants that attract and feed ants. 


• Facilities Maintenance Provider: Perform facility repairs and 
improvements that prevent and minimize pest infestations as 
requested. 


SURVEILLANCE 
METHODS • Visual inspections  


o Observation of foraging scout ants or ant trails 
o Follow ant trails to building entryways and to food source 
o Follow ant trails to nests 


• Personnel complaints: including information on when, where, and how 
many pests were observed. 


• Conduct pre- and post-treatment surveys to determine whether control 
operation was effective 


FREQUENCY • Daily observation by building occupants 
• Monthly inspections outdoors around buildings to identify ant nests 
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RECOMMENDED 
ACTION 


THRESHOLD 


• Visual sighting of ants indoors 
• Food service areas: 3/room 
• Living areas: 5/room 
• Medical treatment facilities: 1/room 
• Grounds: 2 mounds/yard 


NON-CHEMICAL CONTROL 
SANITATION • Thoroughly clean potential food sources in buildings, especially coffee 


messes and food preparation areas. 
• Thoroughly clean food preparation surfaces, countertops, and stoves. 
• Remove and discard food that is attractive to ants. 
• Clean up food and drink spills as soon as possible. 
• Do not leave dirty dishes on countertops or in sinks. 
• Some ants are attracted to moisture. Fix leaky plumbing and remove 


other sources of water. 
MECHANICAL 


REMOVAL 
• Use a wet sponge or cloth to wipe up ants. 
• Spray ant trail with household cleaner or soap water then wipe up. 


PEST PROOFING • Put food in tightly sealed containers. 
• Seal holes in walls with caulk or, temporarily, with petroleum jelly. 


CONTROL OF 
PLANT INSECTS 


• Ants live in cooperation with some plant-infesting insects such as 
aphids. 


• These insects produce sugars that are food for the ants, while the ants 
provide protection for the plant-sucking insects. 


• Control aphids and other plant-sucking insects on plants 
EDUCATION • Proper storage of food and sanitation to prevent infestations. 


• Use of soapy water to control ants indoors. 
CHEMICAL CONTROL 


COMMON ACTIVE 
INGREDIENTS 


• Arsenic trioxide, abamectin, borate-based products, fipronil, 
hydramethylnon, sulfuramid; pyrethroids (e.g., bifenthrin, lambda 
cyhalothrin) 


METHOD OF 
DISPERSAL 


• Baits: Bait stations can be used indoors or outdoors. Granular baits 
can be applied outdoors near nests. Baits are very specific to the 
species of ant, and effective in killing the egg-producing queen of the 
colony, but may require 2–3 days for complete control. 


• Barrier Spraying: Application of a residual outdoors around a building 
may be necessary if there are many nests and entryways into the 
building. May also be necessary if nests are difficult to find. Usually 
requires periodic reapplication if ant nests are not destroyed. 


• Dusts: Boric acid dust is an effective low-toxicity insecticide that can 
be applied to wall voids where ants may be nesting. The treatment 
area should remain dry after the application to avoid washing the dust 
away. 


• Granular insecticide: Acute toxicant in granular form. Only effective if 
applied directly to the nest. 
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CONSIDERATIONS 
SENSITIVE AREAS • Exposed food products, food containers, counter tops, on any surface 


where food may be stored or prepared, or any food storage area.  
• Outdoors where children or pets may be exposed to pesticides. 
• Medical treatment facilities.  
• Streams, lakes, and other water sources. Avoid stormwater runoff of 


insecticides and do not apply directly to water. Many insecticides are 
highly toxic to aquatic organisms. 


PROHIBITED 
PRACTICES 


• Do not do spot treatments indoors. 
• Do not do preventive baseboard spraying in the absence of a pest. 
• Do not apply liquid or dust formulations of insecticides in occupied 


spaces. 
SAFETY AND 


ENVIRONMENTAL 
PRECAUTIONS 


• Liquid and dust insecticides should not be applied to occupied spaces 
or when food is exposed; baits may be applied when spaces are 
occupied. 


• Allow for ventilation of spaces after liquid insecticides have been 
applied. 


• Clean food preparation surfaces after treatment. 
• Applicators must wear personal protective equipment as required by 


the product label. 
• Pyrethroid insecticides can be highly toxic to aquatic organisms. 


COMMENTS 
For most people, ants become a problem and require action when they enter a building. Sometimes 
ants may nest in walls, especially if there is moisture in those areas; particularly bathrooms and 
kitchens. Surveys need to determine if the source of the infestation is indoors or outdoors. Control of 
ant nests outdoors during the spring and early summer may reduce ant problems later in the season. 
The most effective ant baits are slow acting to give worker ants enough time to carry small amounts of 
bait back to the nest where they will feed other ants and eventually kill the entire colony. For this 
reason, it may take several days to see results. 
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K.1.6. Stored Products Pests in Food Storage Areas 
TARGET PEST(S)  Beetles and moths that infest food products 


 
PURPOSE Control stored product pests (SSPs) that may cause food contamination, 


medical problems, or be unsightly. 


RESPONSIBLE 
PARTY 


• Food Service Personnel: Ensure compliance with food handling 
regulations that prevent pest infestations; report infested food items to 
appropriate authority. 


• Installation Preventive Medicine Technicians: Conduct food service 
inspections, enforce food handling regulations, and provide pest 
management recommendations. 


• Pest Management Service Provider: Conduct integrated pest 
management to control infestations. 


• Pest Management Performance Assessment Representative: Ensure 
contractor pest management service provider performs work in 
accordance with contract specifications. 


• U.S. Army Veterinary Services: Perform food quality inspections of 
storage facilities including surveys for SPPs. 


SURVEILLANCE 
METHODS • Visual inspections of food items before and during storage. Conduct in 


accordance with MILSTD 904B. 
• Attractant traps may be used to monitor movement and spread of SPPs 


in storage areas. They are inefficient as a means of control. Guidelines 
for the use of traps are found in AFPMB TG 27, Stored Product Pest 
Monitoring Methods 


• Personnel complaints 
FREQUENCY 


 
• Particular attention should be given to animal feed which are a common 


source of infestation. 
• Daily observation by food service personnel 
• Monthly observation by cognizant preventive medicine personnel. 
• Routine food inspections by US Army veterinary technicians. 


ACTION 
THRESHOLD 


• Observation of any number of SPP (whole insect, webbing, droppings, 
skins) inside or immediately outside of package. This should initiate a 
more thorough survey and control if necessary. 


• Observation of one SPP on a monitoring trap. 
NON-CHEMICAL CONTROL 


SANITATION • Maintain thorough sanitation of food storage area 
• Clean up all spills immediately 
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PACKAGING AND 
STORAGE 


• Ensure all packages are intact. Place in sealed insect proof containers 
if available 


• Repair any torn packages 
• Rotate food items: “first-in-first-out”; do not allow food to remain stored 


for long periods of time 
• Store on pallets off the floor. 
• Maintain adequate ventilation and lighting in storerooms. 


ISOLATION Remove infested items from the storeroom if they can’t be disposed of 
immediately. 


MECHANICAL 
REMOVAL 


Vacuuming, sweeping, mopping of floors on which SPPs are found may be 
used. Ensure that a wet/dry vacuum filled with water is used or remove, 
empty, and dispose of vacuum bag immediately. 


FREEZING/ 
HEATING 


SPPs may be killed by freezing or cooking. Insects can be removed from 
food item by sifting 


SURVEY 
(DISPOSAL) 


Dispose of infested food items (see MIL-STD-904C, Detection, 
Identification, and Prevention of Pest Infestation of Subsistence for 
guidance) 


CHEMICAL CONTROL 
METHOD OF 
DISPERSAL 


• Since many infestations are confined to the food packages, non-
chemical methods are the preferred control method. 


• Crack and Crevice Applications: The pest management service provider 
may apply (by crack and crevice technique) a contact or residual 
pesticide spray to areas in storerooms where insects may be found 
after leaving infested packages. 


• Insect Growth Regulators: Insect growth regulators (IGR) prevent 
immature insect larvae from developing into mature adults. IGRs may 
be useful for chronic SPP problems, but cannot be applied to food or 
cause immediate kill of the pest. It must be used in conjunction with 
other forms of control. 


• Fumigation: Consult a NAVFAC pest management consultant before 
considering fumigation. Fumigation can be performed on pallets of food 
items. It will penetrate most materials to kill insects inside the food 
without harming or making inedible the food item. 


CONSIDERATIONS 
PROHIBITED 
PRACTICES 


• Do not use aerosols, dusts, and other insecticide formulations that can 
become airborne in occupied spaces. 


• Do not do preventive baseboard spraying in the absence of a pest. 
SENSITIVE AREAS • Exposed food products, food containers, counter tops, on any surface 


where food may be stored or prepared, or any food storage area. 
• Ensure that insecticides do not enter drains, streams, lakes and other 


surface water. 
COMMENTS 


Review TG 29, Integrated Pest Management In and Around Buildings. 
Review TG 27, Stored Product Pest Monitoring Methods. 
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K.2. Health-Related Pests 


K.2.1. Bed Bugs 
TARGET PEST(S) Bed Bugs (Cimex spp.) 


 
PURPOSE Control bed bugs that can cause bites or allergic reactions, be a nuisance, 


and affect morale and quality of life. Can be carried on board ship from 
infested barracks. 


RESPONSIBLE 
PARTY 


• Berthing Quarters Managers:  
o Establish rules and regulations to prevent establishment and 


propagation of pests. 
o Prevent movement of furniture between rooms if bedbugs are 


identified 
• Berthing Quarters Residents:  


o Comply with quarter’s rules and regulations. 
o Maintain sanitation and cleanliness of personal items such as 


bedding. 
• Cognizant Military Unit Leadership: The command leadership, from the 


commanding officers to the non-commissioned officers, is responsible 
for their personnel and must enforce public health measures to protect 
their health and well-being. Sanitation and other pest prevention 
measures should be enforced through room inspections if necessary. 


• Installation Preventive Medicine Technicians:  
o Conduct berthing inspections 
o Enforce berthing regulation per NAVMED P-5010 
o Provide informal quality assurance for pest control 
o Provide pest management recommendations  


• Pest Management Service Provider: Conduct integrated pest 
management to control infestations. 


• Pest Management Performance Assessment Representative: Ensure 
contractor pest management service provider performs work in 
accordance with contract specifications. 


• Facilities Maintenance Provider: Perform facilities repairs and 
improvements that exclude and minimize pest infestations as 
requested. 
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SURVEILLANCE 
METHODS • Personnel complaints: Complaints are commonly received when a 


patient goes to medical complaining of itching or dermatitis due to 
bites. 


• Visual inspections 
o Look for pests in mattresses, box springs, bed frames, and 


headboards. Less commonly found on baseboards and on walls 
behind furniture. 


o Application of a flushing agent to cracks and crevices 
• Sticky trap surveys 
• Vacuum surveys of harborages 
• Conduct pre- and post-treatment surveys to determine whether control 


operation was effective 
• Dry ice/CO2 attractant traps 
• Bed-bug sniffing dogs are available. 


FREQUENCY • Daily observation by residents. 
• Observation during zone inspections by unit command leadership 


personnel. 
• Monthly observation and/or sticky trap monitoring by PMT of spaces 


post-treatment. 
• In visitor’s quarters, lodges and other hotel rooms, housekeeping 


should perform inspections during cleaning. 
ACTION 


THRESHOLD 
Detection of 1 bed bug, cast skins, or fecal stains should initiate survey and 
control. 


NON-CHEMICAL CONTROL 
SANITATION 


 
• Thorough cleaning (field day) shall be performed in each room. 
• Remove all clutter particularly from under and around beds to reduce 


harborage. Removal of clutter also enables easier inspection of 
furniture and mattresses. 


•  
• Note: When removing materials from an infested room, either treat the 


material or place in bags then seal before taking out of room to 
prevent spread of the bugs. 


WASHING/ 
CLEANSING 


• Thoroughly wash bedding 
• Clean mattresses, box springs, frames, headboards with soap and 


water. 
MECHANICAL 


REMOVAL 
Vacuum bedbugs from their harborages on mattresses, headboards and 
other surfaces where they are found. Use a wet/dry vacuum cleaner filled 
with water or empty and dispose of vacuum bag immediately. 


ISOLATION AND 
EXCLUSION 


• Prevent removal of furniture from rooms found to be infested until they 
are cleaned. 


• Remove debris from around outside of buildings 
• Repair cracks in walls 
• Caulk windows and doors 
• Caulk cracks and crevices in bed frames and furniture 
• Specially designed mattress encasements without seams will prevent 


bed bugs from getting on mattresses and leaving mattresses to infest 
other areas.  
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HEAT • Heat infested articles and/or areas through to at least 113 °F (45 °C) 
for at least one hour. The higher the temperature, the shorter the time 
needed to kill bed bugs at all life stages. 


• A pesticide barrier around doorways may be necessary to prevent 
spread of fleeing bed bugs to adjacent spaces. 


• Infested bedding and clothing can be placed in a clothes dryer on high 
heat. 


•  
• Note: Heat may damage sprinkler systems and will require protective 


measures before treatment of rooms. 
CHEMICAL CONTROL 


COMMON ACTIVE 
INGREDIENTS 


• Pyrethrin, pyrethroids (cyhalothrin, bifenthrin, deltamethrin), 
hydroprene (IGR), chlorfenapyr, dichlorvos strips, silica gel, boric acid 


• Chemicals that leave a residual are preferred. 
METHOD OF 
DISPERSAL 


• Chemical control using insecticides alone will not control/prevent a 
bed-bug infestation. 


• Flushing Agents: The pest management service provider may use 
aerosol contact pesticides directed into potential harborage areas to 
flush out and kill pests as needed. 


• Crack and Crevice Residuals: The pest management service provider 
may apply (by crack and crevice technique) a residual pesticide spray 
to all known or suspected harborages. 


• Spot Treatment Residuals: A residual pesticide may be applied as a 
spot treatment to indicated areas. 


• Mattress Treatment: Infested mattresses can be treated. Using a 
residual insecticide will prevent future infestations. 


• Slow-release vapor strips: A plastic strip impregnated with Dichlorvos 
slowly releases an insecticide vapor that will control flying and crawling 
pests. Treatment times are 48–72 hours for adults and nymphs and 7–
10 days for eggs. Any room/area where strip is placed must be 
vacated by people and pets during the treatment. This can also be 
placed in containers or bags to treat infested materials. 


• Insect Growth Regulators (IGRs): Affect the development and 
reproduction of predators. When properly applied, IGRs have 
essentially no effect on vertebrate metabolism because of their mode 
of action and low application rates, but they have a significant impact 
on bed-bug molting, fertility, and egg hatching success. 


RESTRICTIONS • Insecticide resistance may cause treatment failure 
• Use of aerosols, dusts, and other insecticide formulations that can 


become airborne shall not be applied in occupied spaces. Spaces 
must be vacated before treatment and then ventilated and the 
insecticide allowed to dry before personnel are allowed to occupy the 
space. 


CONSIDERATIONS 
SENSITIVE AREAS • Some persons may be sensitive to some pesticides. Pesticide 


applications should be avoided if possible and be made only to areas 
where pests have been observed.  


• The insecticide on treated mattresses should be allowed to dry and 
then should be covered with a mattress cover before use. 


• Ensure that insecticides do not enter drains, streams, lakes, or other 
surface water. 
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PROHIBITED 
PRACTICES 


• Do not use ultrasonic pest repelling devices. Do not apply aerosol, 
dust, or other insecticide formulations that may become airborne in 
occupied spaces. 


• Do not do preventive baseboard spraying in the absence of a pest. 
SAFETY AND 


ENVIRONMENTAL 
PRECAUTIONS 


• Minimal 


ADDITIONAL INFORMATION 
Treatment failure may be due to incomplete surveys for the pest, improper application, and insecticide 
resistance. Follow-up inspections and control are crucial to eliminating the bugs. 
 
Review AFPMB TG-44, Bed Bugs: Importance, Biology, and Control Strategies. 
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K.2.2. Filth Flies 
TARGET PEST(S) House flies (Musca domestica), face flies (Musca autumnalis), stable flies 


(Stomoxys calcitrans), little house flies (Fannia spp.), and other fly species 
that breed in garbage, compost, manure, or other organic debris.  


 
TARGET SITE(S) • Animal kennels or stables 


• Refuse storage areas 
• Any places where organic debris may accumulate 
• Dumpsters 
• Garbage dumps and recycle centers 


PURPOSE Reduce populations of flies that are a nuisance and may mechanically 
transmit pathogens. 


RESPONSIBILITY • Food Service Personnel: Ensure compliance with food handling 
regulations that prevent pest infestations 


• Installation Preventive Medicine Technicians: Conduct food service 
inspections, enforce food handling regulations, provide quality 
assurance for pest control, and provide pest management 
recommendations  


• Pest Management Service Provider: Conduct integrated pest 
management to control infestations. 


• Janitorial Personnel: Ensure that refuse containers are frequently 
emptied and sanitized. 


• Pest Management Performance Assessment Representative: Ensure 
contractor pest management service provider performs work in 
accordance with contract specifications. 


• Facilities Maintenance Provide: Perform facilities repairs and 
improvements that exclude and minimize pest infestations as 
requested. 
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SURVEILLANCE 
METHODS • Visual sighting 


o Flies that enter buildings will congregate around windows. 
o Flies may be seen crawling on or flying around organic debris. 
o Flies are active during the daytime in warm weather. 
o Flies may be seen flying and landing on dumpsters and trash cans. 
o Visual surveys of adult flies should also identify where flies are 


entering a building and where they are breeding. 
• Bites  


o Adult stable flies will painfully bite humans, dogs, and livestock. 
o Stable flies may be surveyed by counting the flies on all four legs of 


livestock animals. 
o Most filth flies do not bite. 


• Trapping 
o Light traps: traps can be used to control adult flies as well as monitor 


populations. Flies are attracted to ultraviolet light and trapped on a 
sticky pest strip. 


o Sticky traps: Traps can be placed around areas where filth flies are 
known to be a problem. Many types contain visual lures. 


o Pheromone traps: Use a fly pheromone (muscamone) to attract flies 
to a container. Directions for constructing a baited jug trap can be 
found at http://ohioline.osu.edu/b853/b853_4.html. 


• Spec counts 
o Index cards (3×5) may be placed around areas to be monitored. Flies 


that land on the cards will leave vomit or fecal specs that can be 
counted. Though inexpensive and simple, this technique gives no 
indication of fly species and may overestimate fly numbers since a 
single fly may leave multiple specs. 


o Note: Identification of adult flies is important in determining where 
flies are breeding in order to target control at the source of the 
infestation. If breeding locations of the flies cannot be found, then 
collect some flies and identify or send to an entomologist for 
identification. 


FREQUENCY • Visual observations should be made around likely breeding sites (e.g., 
dumpsters). 


• Traps should be inspected weekly. More frequent inspection may be 
necessary if sticky traps are placed in areas where they will quickly 
become covered with dust, insects, or other debris.  


• Counts of flies on animals should be conducted weekly. 
ACTION 


THRESHOLD 
• The presence of biting flies in numbers constituting a nuisance for 


people or animals indicates a need for control within 24 hours if the 
presence is interfering with the mission or activities. 


• For counts on livestock, an average of 10 stable flies per animal 
indicates a need for control. 


• For counts on sticky traps, 100 flies per week indicates a need for 
control. 


  



http://ohioline.osu.edu/b853/b853_4.html
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NON-CHEMICAL CONTROL 
BIOLOGICAL 


CONTROL 
• Several species of parasitic wasps can be purchased for use against 


filth flies.  
• Biological control agents do not kill adult flies. Wasps lay their eggs in 


fly pupae, where the wasp larvae consume the developing fly, 
preventing it from emerging.  


• Biological control agents will not sting or otherwise harm humans or 
animals. 


• Biological control agents are not compatible with chemical insecticides.  
• Release timing, climatic conditions, release frequency, and number of 


agents released are all critical for biological control success. 
• Contact pest management consultants for additional information before 


instituting a biological control program. 
TRAPPING • Ultraviolet light traps may be used to reduce adult fly populations in 


buildings invaded by flies. 
• Exercise caution when placing traps; if the trap is visible from outside 


the structure, it may attract flies into the building. 
• Traps by themselves are unlikely to control heavy fly infestations.  
• Do not use bug zappers that electrocute flies in food-preparation areas 


or eating facilities. Use attractant light traps that collect flies on sticky 
traps.  


SANITATION TO 
ELIMINATE 


BREEDING SITES 
AND FLY 


ATTRACTANTS 


• Eliminating breeding sites is critical for effective filth fly control. 
• Filth flies often breed in neglected refuse containers. 
• Cover outdoor trash containers with tight-fitting lids. 
• Empty trash containers frequently. 
• Sanitize trash containers that have accumulated organic material. 
• Steam clean dumpsters regularly. 
• Do not allow animal manure to build up. 
• Maintain compost piles to promote rapid decay of organic material. 
• Do not place compost piles near areas where flies are likely to become 


a nuisance. 
• Hydrated lime may be applied to stable floors to speed manure 


decomposition and render stables less suitable for fly breeding. 
PEST PROOFING • Seal cracks and other openings around doors and windows. 


• Use tight-fitting screens. 
• Air-screens/air-curtains may be installed in commercial facilities. 


EDUCATION • Educate building occupants on sanitation, excluding flies by 
closing doors and maintaining screens, and proper food 
storage. 


CHEMICAL CONTROL 
COMMON ACTIVE 


INGREDIENTS 
• Pyrethroids, dichlorvos (in insecticide strips), methomyl, and others 
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METHOD OF 
DISPERSAL 


• Non-residual space spray or aerosol: may temporarily control adult fly 
populations in buildings; will not provide long-term control unless 
breeding sites are eliminated. 


• Residual insecticides: may be applied to areas outside where adult 
flies rest; will not provide long-term control unless breeding sites are 
eliminated. 


• Baits: may be used around refuse containers and other places to which 
flies are attracted. Do not use baits indoors or in other areas where 
flies are not already present. Baits may attract flies to an otherwise fly-
free area.  


• Impregnated strips: Plastic/paper strips impregnated with insecticides 
will kill adult flies that contact the strips. Useful when placed inside 
trash cans or other unoccupied spaces. 


• Insect repellents: may be used on humans or animals for temporary 
prevention of stable fly bites. Will not provide long-term control of fly 
populations, and must be frequently re-applied. 


• Oral larvicides: may be administered to livestock; will render manure 
unsuitable for fly breeding. 


RESTRICTIONS/ 
REGULATIONS/ 


PERMITS 


• Do not apply liquid or dust formulations in occupied spaces. 
• Dichlorvos is a carcinogen and cannot be placed in occupied spaces. 


CONSIDERATIONS 
SENSITIVE AREAS • Filth fly infestations often occur in food-preparation areas. Ensure that 


the insecticide is labeled for use in food preparation areas, and that 
foods are not contaminated during application. 


• Emphasize non-chemical control in areas frequented by children (e.g., 
child development centers). 


• Ensure that insecticides do not enter drains, streams, lakes, and other 
surface water. 


PROHIBITED 
PRACTICES 


• Do not use ultrasonic pest repelling devices. 
• Do not use aerosols, dusts, and other insecticide formulations that can 


become airborne in occupied spaces. 
SAFETY AND 


ENVIRONMENTAL 
PRECAUTIONS 


• Take precautions when using pesticides around food service areas 
and the child development center. 


• Applicator should use personal protective equipment as required by 
the product label. 


• Avoid contaminating water with pesticides. 
• Space spraying outdoors can result in drift and have impact on non-


target organisms. 
COMMENTS 


The numbers of products available for filth fly monitoring and control is overwhelmingly large. The 
efficacy of a given product often depends on local climatic characteristics, the severity of the 
infestation, the species comprising the infestation, and other localized conditions. Also, many products 
are available that do not work or whose efficacy is unproven. Pest management consultants or county 
or state extension personnel can assist with choosing fly control methods that are most appropriate for 
a given area. 
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K.2.3. Fire Ants 
TARGET PEST(S) Fire ants 


 
TARGET SITE(S) Outdoors and inside buildings 


PURPOSE Control fire ants that can cause painful stings or allergic reactions, be a 
nuisance, and short circuit electrical circuits. 


RESPONSIBILITY • Pest Management Service Provider: Respond to trouble calls and 
conduct routine inspections during seasonal outbreaks. Thorough 
inspections will be made prior to any control operation. 


• Pest Management Performance Assessment Representative: Ensure 
contractor pest management service provider performs work in 
accordance with contract specifications. 


• Grounds Maintenance Provider: Control aphids and similar insects on 
ornamental plants that attract and feed ants. 


• Facilities Maintenance Provider: Perform facilities repairs and 
improvements that exclude and minimize pest infestations as 
requested. 


SURVEILLANCE 
METHODS • Visual inspections 


o Observation of foraging scout ants; ants aggressive when mound is 
disturbed 


o Aboveground mounds 
• Personnel complaints: including information on when, where, and how 


many pests were observed. 
FREQUENCY • As needed 


• Areas designated by customer complaints, or with a history of 
infestation. 


ACTION 
THRESHOLD 


• Visual sighting of fire ants. 


NON-CHEMICAL CONTROL 


SANITATION • Remove indoor plants which are attractive to ants and/or aphids 
• Trim trees and shrubs touching buildings 


OUTSIDE BARRIER • Keep a vegetation-free, clear area approx. 24” wide (often filled with 
gravel or coarse sand) around foundations to inhibit pest movement to 
structures and facilitate barrier treatments. 
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PEST PROOFING • Reduce moisture 
• Replace outside hollow core doors with solid doors. 


CONTROL OF 
PLANT INSECTS 


• Ants live in cooperation with some plant-infesting insects such as 
aphids. These insects produce sugars that are food for the ants, while 
the ants provide protection for the plant-sucking insects. 


• Control aphids and other plant-sucking insects on plants 
CHEMICAL CONTROL 


METHOD OF 
DISPERSAL 


• Baits: Improved areas should be treated with a granular bait annually 
in the late summer or early fall. Bails are slow-acting and require 
weeks to months to achieve 80 to 90% control.  


• Drench, Dust, or Granular Insecticide: Three to five days after initial 
broadcast application, specific nuisance mounds should be treated 
with a drench, dust, or granular application labeled for fire ant mounds. 
Nuisance mounds are those located in sensitive or high traffic areas. 


CONSIDERATIONS 
SENSITIVE AREAS • Exposed food products, food containers, counter tops, any surface 


where food may be stored or prepared, or any food storage area.  
• Outdoors where children or pets may be exposed to pesticides.  


PROHIBITED 
PRACTICES 


• Do not apply liquid or dust formulations of insecticides in occupied 
spaces. 


• Do not do preventive baseboard spraying in the absence of a pest. 
SAFETY 


PRECAUTIONS 
• Treatment of child development centers and schools will be scheduled 


at night of the last day during the work week if practical. Pesticides will 
be allowed to dry and air out for at least 36 hours before children are 
allowed to enter treated spaces.  


• Additional re-entry interval time requirements specified by the product 
label must be strictly adhered to. 


• If a liquid, dust, or aerosol is used, treatments will be made after hours 
or at other times when the spaces are vacant. 


COMMENTS 
Baits should not be applied if heavy rains are expected within 24 hours. Baits work best when they are 
fresh and are applied when ants are foraging, usually in the late afternoon and evening. 


NOTES REGARDING FIRE ANTS 
The red imported fire ant (RIFA) is a very destructive pest that is well established along the southern 
tier of the United States. These ants are reddish brown and 1/8" to 1/4" long. RIFA nests are generally 
constructed in open, sunny areas such as lawns and around yard plants and trees. These ants can 
invade utility vaults and structures. The sting from the RIFA is very painful and, in certain cases, may 
require medical attention. Never use gasoline to burn out any ant nest. Gasoline is a soil and 
groundwater contaminant, and is very hazardous. For more information on red imported fire ants, 
contact the pest control service provider or go to http://fireant.tamu.edu/.  


  



http://fireant.tamu.edu/
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K.2.4. Fleas In and Around Buildings 
TARGET PEST(S)  Dog, cat, and rodent fleas 


 
TARGET SITE(S) Military family housing, administrative and industrial buildings that harbor 


feral cats and other animals, and dog kennels 


PURPOSE Control fleas that are a biting nuisance and pose the potential for 
transmission of diseases such as murine typhus. 


RESPONSIBILITY • Veterinary Services: Prescribe pet treatments for flea control 
• Pet owner/Dog handlers: Treat animals for flea infestations. 
• Installation Preventive Medicine Technicians: Conduct surveys and 


inspections of pests of public health importance to assess health risk.  
• Pest management service provider: Conduct integrated pest 


management to control infestations. 
• Pest Control Performance Assessment Representative: Ensure 


contractor pest management service provider performs work in 
accordance with contract specifications. 


• Facilities Maintenance Provider: Perform facilities repairs and 
improvements that exclude and minimize pest infestations as 
requested. 


SURVEILLANCE 
METHODS • Observe for fleas on pets or while grooming and washing pets 


• Walk around a room with light colored pants 
• Pull a white cloth across the floor 
• Concentrate on areas where pets animals frequent or rest 
• Survey for feral cats and buildings under which they may be harboring; 


survey in crawl spaces 
FREQUENCY 


 
• Flea infestations are usually reported by housing residents or building 


occupants. Survey should be conducted by the PMSP to determine 
where to treat. 


ACTION 
THRESHOLD(S) 


• One flea per room 
• One flea-infested animal in or under a building 


NON-CHEMICAL CONTROL 
VACUUMING  Using a vacuum cleaner with a rotating brush on an infested carpet will 


remove a majority of the adults, larvae, and eggs. Should be done even if 
an insecticide will be applied. Hard surfaces should also be vacuumed if 
they contain cracks and crevices. 
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CARPET CLEANING  Steam cleaning or cleaning with a carpet cleaner, especially after 
vacuuming, may be sufficient to remove remaining fleas from carpet. 


CLEAN PET 
BEDDING 


Launder in soap and water all pet bedding and any other materials upon 
which dogs or cats sleep 


CONTROL AND 
EXCLUDE FERAL 


CATS 


• Feral cats are a common source of fleas in industrial and office 
buildings and are often encouraged by uninformed cat lovers to harbor 
under buildings.  


• DoD policy requires removal of feral animals from installations; 
neutered cats still carry fleas.  


• Cat harborages under buildings should be cleaned and treated with an 
insecticide.  


• Openings to crawl spaces should be sealed to exclude animals. 
GROOM AND WASH 


PETS 
• Flea combs can be used on pets to extract fleas.  
• Washing pet with soap and water is very effective at killing fleas. 


EDUCATION • Teach pet owners about ways to prevent fleas and treat pets for fleas 
• Provide awareness to installation personnel about the risk of flea 


infestations caused by feral cats. 
• Pre-treatment awareness of the need to clean/treat pets and pet 


bedding concurrently with the PMSP’s insecticide treatment of the 
premises. 


CHEMICAL CONTROL 
COMMON ACTIVE 


INGREDIENTS 
Pyrethroids, methoprene and pyriproxyfen (insect growth regulators), 
fipronil, imidacloprid, lufenuron, spinosad, and others 


METHODS OF 
DISPERSAL 


• On-pet Treatments: 
o Spot-on treatments, such as Frontline (fipronil) and Advantage 


(imidacloprid) are convenient and easy to use and very effective at 
preventing fleas when monthly treatments are maintained 
throughout the season (late spring to early fall). 


o Oral treatments, such as Program (lufenuron) are effective and 
useful on pets that frequently swim or are bathed frequently. 


• Indoor Treatment: These treatments target areas where pets rest or on 
carpets and other surfaces that might hold adult and immature fleas. 
The most effective treatments contain IGRs which are often mixed with 
a contact insecticide (such as a pyrethroid). The contact insecticide will 
kill any existing adult fleas while the residual IGR will prevent larvae 
from becoming biting adults. 


• Outdoor Treatment: This is rarely necessary in residential situations if 
indoor and on-pet treatment is done correctly. Outdoor dog kennels 
and crawl spaces where feral cats were harboring should be treated if 
infested. Again, an IGR / contact insecticide treatment is most 
effective. 


CONSIDERATIONS 
SENSITIVE AREAS Medical treatment facilities, child development centers 


PROHIBITED ITEMS Do not use ultrasonic pest repelling devices. 


SAFETY AND 
ENVIRONMENTAL 


PRECAUTIONS 


Applicators should use personal protective equipment as required by the 
product label. 







  


Integrated Pest Management Plan  MCAS Yuma 
K-33 


 


ADDITIONAL INFORMATION 
Successful control of fleas in a building requires room cleaning (vacuuming and carpet cleaning, 
cleaning pet bedding), pet treatment or washing, and insecticide treatment be done within 12 hours of 
each other. Some of the products and devices that aren’t effective for flea control are indoor aerosol 
foggers, (otherwise known as bug bombs), ultrasonic devices, herbal collars, vitamin B1, brewer’s 
yeast, and flea repellents. 


 


  







  


Integrated Pest Management Plan  MCAS Yuma 
K-34 


 


 


THIS PAGE IS INTENTIONALLY BLANK 


 







  


Integrated Pest Management Plan  MCAS Yuma 
K-35 


 


K.2.5. Mites 
TARGET PEST(S) Mite parasites of animals (especially birds and rodents) 


 
TARGET SITE(S) Office buildings, industrial buildings, outbuildings, and residences 


PURPOSE Control mite infestations that may cause a biting nuisance. 


RESPONSIBLE 
PARTY 


• Pest Management Service Provider: Conduct integrated pest 
management to control infestations 


• Pest Management Performance Assessment Representative: Ensure 
contractor pest management service provider performs work in 
accordance with contract specifications 


• Installation Preventive Medicine Technicians: 
o Conduct surveys when pests pose a health threat 
o Provide pest management recommendations. 


SURVEILLANCE 
METHODS • Personnel complaints: 


o Most often mite infestations are recognized when personnel 
complain of bites associated with specific work spaces or areas of 
a building; the mite may or may not be observed. 


o Have the personnel who are being bitten keep transparent tape 
nearby. When they feel like they are being bitten, tap the area of the 
biting with the sticky side of the tape. Personnel should take the 
tape to preventive medicine to have it identified. 


• Workspace investigations: 
o Have personnel being bitten identify the specific areas in which they 


are being bitten. 
o Ask if any bird or rodent problems have occurred in the building and, 


if it has, ask if control has been performed recently. 
o Look for evidence of rodent or bird infestation in false ceilings, under 


floor boards, in rafters, inside walls, and outside of the building. 
o Observe light colored surfaces for mites. 
o Identify other sources of nonliving material that may cause a biting 


sensation such as visible particles especially those coming from 
ventilation ducts. 


• Sticky traps: place sticky traps around the area of infestation. 
• Identification of the mite will indicate whether the source is from a bird 


or rodent. Precise identification may require an entomologist. Contact 
NECE or NAVFAC Applied Biology. 


FREQUENCY When notified of a potential problem. 
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ACTION 
THRESHOLD 


Identification of mites collected from a person(s) or from a sticky trap. 


NON-CHEMICAL CONTROL 
RODENT AND BIRD 


MANAGEMENT 
• Preventing birds and rodents from entering a building will prevent mite 


problems. 
• See commensal rodent and nuisance bird pest management fact 


sheet for more information. 
NEST REMOVAL • Nests are the usual source of most mites. 


• Apply a pesticide to the nest to kill any mites (see below). 
• Remove nesting material and place in a double plastic bag. Clean 


area around nest with soap and water. 
MITE REMOVAL • Use soap and water to wipe up mites observed on surfaces. 


• Use a wet/dry vacuum filled with water to vacuum area where mites 
are found. 


CHEMICAL CONTROL 
METHOD OF 
DISPERSAL 


• Aerosols: Apply to cracks and crevices and other areas where mites 
are seen. 


• Dusts: Use in enclosed spaces where mites have been found. 
CONSIDERATIONS 


SENSITIVE AREAS Childcare facilities 


PROHIBITED 
PRACTICES 


• Do not do preventive baseboard spraying in the absence of a pest. 
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K.2.6. Adult Mosquitoes 
TARGET PEST(S) Flying adult pest mosquito species. 


 
TARGET SITE(S) Industrial and residential areas 


PURPOSE • Control adult mosquitoes that are a nuisance or may transmit disease. 


RESPONSIBILITY • Housing Residents: 
o Use personal protective measures to prevent mosquito bites. 
o Ensure maintenance of window and door screens. 
o If screens are not available, keep doors and windows closed when 


mosquitoes are present. 
• Installation Preventive Medicine Technicians: 


o Conduct adult mosquito trapping to identify problem areas and 
mosquito species. 


o Map locations of trapping sites. 
o Conduct disease risk assessments including pathogen testing if 


available. 
o Provide information to housing residents on how to prevent 


mosquito biting. 
• Mosquito Control Provider:  


o Conduct surveys to verify presence of adult mosquitoes at site to be 
treated. Treat only when and where adult mosquitoes are present. 


o Use pesticides in accordance with the label. 
• Pest Management Performance Assessment Representative:  


o Ensure contractor pest management service provider performs work 
in accordance with contract specifications. 


o Conduct pre- and post-treatment surveys to monitor efficacy of 
control measures 


• Natural Resources Manager: Review and approve mosquito control 
operations conducted adjacent to sensitive areas to ensure minimal 
impact on the environment. 


• Housing Director: 
o Ensure that residents keep premises clear of clutter that can hold 


water and become breeding sites. 
o Ensure distribution of mosquito prevention and control information 


to residents. 
• Integrated Pest Management Coordinator: 
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o Coordinate with PMTs, control provider, PMPAR, and natural 
resource manager to identify mosquito-breeding sites that can be 
permanently eliminated by non-chemical methods. 


o Maintain mosquito control operation records. 
SURVEILLANCE 


METHODS • Conduct surveys using visual assessments (i.e., landing counts) and/or 
traps at sites where personnel complain about mosquito bites to verify 
presence of mosquitoes. 


• Record sites of verified complaints on a map. Use GPS receiver if 
available. 


• Use traps weekly at same locations to reveal seasonal trends in 
mosquito abundance. Surveys can be used in subsequent years to 
plan mosquito control program. 


• Trap mosquitoes for virus testing. 
• PMTs will continue to conduct adult mosquito surveys. 


FREQUENCY • Ongoing surveys by residents. 
• Survey prior to application of adulticide. For visual surveys, post-


treatment surveys may be conducted immediately after the treatment. 
For traps, survey within 24 hours after application.  


ACTION 
THRESHOLD 


• Light traps or BG-Sentinel traps: 5 Aedes mosquitoes or 25 biting 
females (non-Aedes sp.) or 1 vector species in an un-baited light trap 


• Disease emergencies declared: light traps: 1 female of a species which 
has been identified as carrying disease within 5 miles of base caught in 
a trap 


 
NOTE: Action thresholds can be changed on advice of a BUMED 
entomologist 


Vector species of concern Primary diseases of concern 


Aedes aegypti, Ae. albopictus Dengue, Chikungunya, Zika 


Culiseta melanura Eastern equine encephalitis (EEE),West 
Nile Virus (WNV) 


Culex spp. EEE, St. Louis encephalitis, WNV 


Culex nigripalpus EEE, St. Louis encephalitis, WNV 


NON-CHEMICAL CONTROL 
PERSONAL 


PROTECTION 
• Encourage use of repellents when outdoors in mosquito-infested 


areas. The CDC recommends us of EPA-registered insect repellents 
with one of the following active ingredients: DEET, picaridin, IR3535, 
oil of lemon eucalyptus, or para-menthane-diol.  


• Avoid outdoor activities at dusk and during the evening hours to lessen 
chances of being bitten. 


• Wear long-sleeved shirts and pants when outdoors in mosquito 
infested areas.  


EXCLUSION/PEST 
PROOFING 


• Window and door screens 
• Remove tall weeds and overgrowth to remove possible resting areas 


for mosquitoes. 
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TRAPS Propane-powered trapping devices that use heat and a chemical attractant 
have been shown to be effective for small to moderate area control of 
certain species of mosquitoes. 


CHEMICAL CONTROL 
COMMON ACTIVE 


INGREDIENTS 
• Organophosphates (i.e., malathion, naled): Some chemicals may be 


corrosive. Resistance to organophosphates is widespread. 
• Pyrethrum and Pyrethroids: Safer for humans and mammals. May be 


toxic to non-target insects and fish. 
•  


METHOD OF 
DISPERSAL 


• Organophosphates (i.e., malathion, naled): Apply with ULV or fog-
generating equipment.  


• Pyrethrum and Pyrethroids: Apply with ULV equipment.  
SENSITIVE AREAS All ULV-applied pesticides may affect aquatic organisms especially fish. 


Care should be taken to ensure proper insecticide droplet size, timing of 
application, environmental conditions, and calibration of equipment. The 
installation environmental department should be consulted regarding 
sensitive areas. 


COMMENTS 
Emergency control operations as the result of a disease outbreak may require large area application of 
an adulticide. Aerial spraying using an appropriately labeled pesticide and application equipment may 
be used. However, all aerial spraying operations must be reviewed and approved by a pest 
management consultant from NAVFAC Applied Biology. Aerial spray operations must also be reviewed 
and approved by the installation’s operations officer. 
 
See AFPMB Technical Guide 13 for more information on ULV application of pesticides. 
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K.2.7. Larval Mosquitoes 
TARGET PEST(S) Mosquito larvae  


 
TARGET SITE(S) • Permanent: 


Catch basins, culverts, ponds, planters, gutters, drainage ditches, and 
freshwater marshes 
• Temporary: 
Any containers that collect water, trash piles, tires, flower pots, boats, rain 
gutters, bird/backyard pond. 


PURPOSE Control larval mosquitoes that are a nuisance or that may transmit diseases.  


RESPONSIBILITY • Housing Residents: 
o Eliminate backyard mosquito breeding sites. 
o Keep gutters and backyard ponds clean. 


• Preventive Medicine Technicians: 
o Survey and identify larval breeding sites  
o Map locations of breeding sites 
o Conduct disease risk assessments 
o Provide information to housing residents and installation personnel 


on how to prevent mosquito breeding and biting. 
• Mosquito Control Provider: 


o Conduct surveys to verify presence of larvae at site to be treated 
o Use integrated pest management methods to control mosquito larvae 
o Use pesticides in accordance with the label. 


• Pest Management Performance Assessment Representative:  
o Ensure contractor pest management service provider performs work 


in accordance with contract specifications 
o Conduct pre- and post-treatment surveys to monitor efficacy of 


control measures. 
• Natural Resources Manager: Review and approve mosquito control 


operations conducted adjacent to sensitive areas to ensure minimal 
impact on the environment. 


• Housing Director: 
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o Ensure residents keep premises clear of clutter that can hold water 
and become breeding sites 


o Ensure distribution of mosquito prevention and control information to 
residents. 


• Integrated Pest Management Coordinator: 
o Coordinate with preventive medicine technicians, mosquito control 


provider, performance assessment representative, and natural 
resources manager to identify mosquito-breeding sites that can be 
permanently eliminated by non-chemical methods 


o Maintain mosquito control operation records. 
SURVEILLANCE 


METHODS • Maps should be used to identify non-residential water-holding sites; 
verify presence of sites. 


• Record all water-holding sites on a map or on a GPS receiver 
regardless of the presence or absence of mosquito larvae. 


• Survey water-holding sites for larvae. Use a dipper to take water 
samples. Dip as follows: 
o 1 dip/10 ft in linear sources 
o 1 dip/100 ft2 in wide sources 
o 2 dips/source when small source (i.e., catch basin) 
o For the first two sources, dip until larvae are found, then record 


number of dips after that; do not count negative dips prior to this. 
• Record quantity as number of larvae/dip. Record negative sources. 
• Mark locations for treatment or treat immediately. 
• All positive sites will be identified on the map as larval sampling 


stations. These stations will be used in the ongoing surveillance 
program to detect the presence of mosquitoes after a high tide and 
when the action threshold for that site is exceeded, then control will be 
initiated. 


• PMTs will continue to look for and identify additional non-residential 
water-holding and breeding sites. 


FREQUENCY • Ongoing surveys by residents. 
• Weekly survey of permanent or semi-permanent sites. 
• Survey prior to application of larvicide and within 24 hours after 


application. (Method cannot be used after application of methoprene.)  
ACTION 


THRESHOLD 
• One or more larvae per dip 


NON-CHEMICAL CONTROL 
SOURCE 


REDUCTION 
• Ponds may be drained to eliminate breeding sites. 
• On base residential housing, water-holding containers (ex. pet food 


dishes, garbage cans, garden pots, boats, flower pots, and wheel 
barrels) should be emptied of water and prevented from collecting 
water. 


• Trash or tire piles identified within the installation should be cleared 
immediately.  


VEGETATION 
REMOVAL 


• Aquatic vegetation encourages mosquito breeding by slowing down 
water movement in ditches and streams and by providing larvae with 
protection from predators. Emergent and floating vegetation can be 
removed mechanically. 
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PROPER 
IRRIGATION 


• Lawn and landscape should be irrigated properly to prevent over 
watering and run-off that can collect and produce mosquitoes. 


MOSQUITO FISH • Mosquito fish, or Gambusia affinis, feed on mosquito larvae and other 
small aquatic animals and can eliminate and prevent mosquito 
breeding. 


• Mosquito fish can be placed into large ornamental ponds. 
• Mosquito fish are often introduced into a water source after treatment 


with a larvicide. 
CHEMICAL CONTROL 


COMMON ACTIVE 
INGREDIENTS 


• Bacillus thuringiensis israelensis (Bti), Bacillus sphaericus, methoprene, 
temephos, insect growth regulations (e.g., s-hydroprene, s-kinoprene), 
mineral oils, monomolecular films 


METHODS OF 
DISPERSAL 


• Bti.: Apply by hand (granules), hand-compressed or hydraulic sprayer 
(liquid), as briquettes, or by manual or powered granule spreader. 
Liquid cost-effective when applied to open water; granules effective 
when water is covered by heavy vegetation.  


• Methoprene: Apply by hand or manual or powered granule spreader 
(granules and pellets), as briquettes, or by hand-compressed or 
hydraulic sprayer (liquid). Methoprene slow-release briquettes can be 
applied as a pre-flood application to dry water-holding areas that have 
been surveyed and are known to produce mosquitoes.  


• Surface Films: Apply by hand compressed sprayer. 
SITE 


PREPARATION 
• Survey treatment site prior to application of Bti and methoprene to 


ensure that majority of mosquitoes are in larval stage. Both are not 
effective on pupae. 


CONSIDERATIONS 
SENSITIVE AREAS • Some catch basins and culverts drain into environmentally-sensitive 


habitats and pesticide use may have adverse effects. 
• Some permanent and semi-permanent water sources may be habitats 


for birds, fish, and other animals. Alterations, such as vegetation 
removal or drainage, introduction of fish, or herbicide application may 
have significant impact on these habitats.  


• Some drainage channels drain into environmentally-sensitive habitats 
and pesticide use may have adverse effects. 
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K.2.8. Spiders 
TARGET PEST(S)  Various spiders. Medically important spiders such as the black widow 


(Latrodectus hesperus), the brown widow (Latrodectus geometricus), the 
desert recluse (Loxoceles deserta), the brown recluse (Loxoceles reclusa), 
and the hobo spider (Tegenaria agrestis). 


 
TARGET SITE(S) Housing and child development centers where young children may be at 


risk for spider envenomation, especially under playground equipment. 
Other areas where spiders are unwanted. 


PURPOSE • Control spiders that may cause envenomation or painful, serious bites. 
• Reduce discomfort or fear associated with the presence of spiders. 
• Webs are a nuisance. 


RESPONSIBILITY • All Personnel: Ensure proper sanitation of all living and working 
spaces as spiders harbor in areas that are rarely disturbed. 


• Installation Preventive Medicine Technicians: Conduct sanitation 
inspections. Investigate reported spider bites. Provide control 
recommendations.  


• Pest Management Service Provider: Conduct integrated pest 
management to control infestations. 


• Pest Management Performance Assessment Representative: Ensure 
contractor pest management service provider performs work in 
accordance with contract specifications. 


SURVEILLANCE 
METHODS • Visual inspections: look for spiders and webbing in areas where 


people may be at risk for spider bites. 
• Personnel complaints: including information on when pests were 


observed, where, and how many. 
• Conduct pre- and post-treatment surveys to determine whether control 


operation was effective 
FREQUENCY • Daily observation by building occupants 


• Monthly inspections outdoors around buildings by PMSP to identify 
spiders. 


ACTION 
THRESHOLD 


Visual sighting of one medically-important spiders indoors/room. 
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NON-CHEMICAL CONTROL 
VIGILANCE TO 


PREVENT BITES 
Be cautious when entering areas that are infrequently visited and disturbed 
such as storage sheds, wood piles, attics, utility sheds, etc.  


SANITATION • Routinely clean out storage areas. 
• Vacuum carpets and furniture routinely. 
• Remove webbing from ceilings. 


MECHANICAL 
REMOVAL 


• Smash the spider. 
• Place a jar over the spider and slip a piece of paper under the 


opening. Relocate the spider outdoors. 
• Vacuum spiders and webs while cleaning. Use a wet/dry vacuum filled 


with water or carefully empty bag when done. 
PEST PROOFING • Avoid attracting flying insects to buildings with exterior lighting. 


Reducing flying insects near buildings will deny spiders of their food. 
Save energy and turn off lights, or use motion detectors or colored 
lamps that do not attract insects readily. 


• Seal cracks in the foundation and other parts of the structure and gaps 
around windows and doors. 


EDUCATION • Emphasize the importance of sanitation in preventing spiders. 
• Education and awareness to reduce the fear of spiders and to highlight 


the benefits of spiders 
CURRENT NON-


CHEMICAL 
CONTROL 


PRACTICES 


• Sanitation: in indoor storage areas, place boxes off the floor and away 
from walls to reduce harborages. Seal boxes with tape. 


• Vigilance 


CHEMICAL CONTROL 
COMMON ACTIVE 


INGREDIENTS 
• Pyrethroids, silica gel, and other insecticides 


METHOD OF 
DISPERSAL 


• Pesticides are a last resort for recurring problems, since non-chemical 
control methods, particularly mechanical, are very effective. 


• Residual application: Pesticide applications should be done only as a 
last resort for recurring spider problems. 


• Liquid Aerosol: Most indoor-use insecticides do not leave a residual 
and require direct application to the spider. 


• Dust: Sorptive dusts, such as silica gel, that are formulated with 
pyrethrin can provide residual control. 


Preventive baseboard spraying in the absence of a pest is prohibited. 


SENSITIVE AREAS • Outdoors where children or pets may be exposed to pesticides.  
• Ensure that insecticides do not enter drains, streams, lakes and other 


surface water. 
CONSIDERATIONS 


PROHIBITED 
PRACTICES 


• Do not use ultrasonic pest repelling devices. 
• Do not use aerosols, dusts, and other insecticide formulations that can 


become airborne in occupied spaces. 
SAFETY AND 


ENVIRONMENTAL 
PRECAUTIONS 


• Applicators must use personal protective equipment as required by the 
product label. Insecticide liquid and dusts shall not be applied to 
occupied spaces. 


• Minimal. Avoid contamination of water with pesticides. 
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COMMENTS 
The greatest problem posed by spiders is arachnophobia, the fear of spiders. Most spiders are 
harmless and are very beneficial in controlling insects around buildings. Education of the public is an 
important part of control. 
 
Brown recluses—Many of the purported bites attributed to brown recluses are probably other arthropod 
bites, skin infections, or allergic reactions misdiagnosed as brown recluse bites. For general 
information on brown recluse identification, go to https://spiders.ucr.edu/recluseid.html.  
 
Brown widow—venom is more potent than black widow venom. However, they do not inject as much 
venom as a black widow, are very timid, and do not defend their web so their bites are rare. 


ADDITIONAL INFORMATION 
Eliminating spiders around homes and buildings, 
http://www2.ca.uky.edu/entomology/entfacts/ef623.asp 
 
Common spiders in and around homes, 
http://labs.russell.wisc.edu/insectid/files/2014/03/ControllingSpidersinandAroundHomes.pdf  


 


  



https://spiders.ucr.edu/recluseid.html

http://www2.ca.uky.edu/entomology/entfacts/ef623.asp

http://labs.russell.wisc.edu/insectid/files/2014/03/ControllingSpidersinandAroundHomes.pdf
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K.2.9. Stinging Insects 
TARGET PEST(S)  Bees, wasps, and yellow jackets 


 
TARGET SITE(S) Outdoors 


PURPOSE • Control stinging insects that can cause painful stings, massive 
envenomization, or serious allergic reactions. 


• Remove bee hives that can cause property damage and attract other 
unwanted pests. 


RESPONSIBILITY • Installation Preventive Medicine Technicians: Evaluate medical threat 
of stinging insects if necessary 


• Pest Management Service Provider: Conduct inspections and 
integrated pest management to control infestations through killing or 
removal. Arrange for removal of beehives in buildings. 


• Pest Management Performance Assessment Representative: Ensure 
contractor pest management service provider performs work in 
accordance with contract specifications. 


• Facilities Maintenance Provider and Grounds Maintenance Provider: 
Report any stinging insect nest sightings. 


SURVEILLANCE 
METHODS • Observation of insect nesting or swarming. 


• Routinely examine buildings for openings where bees or other stinging 
insects appear to be entering and exiting. 


• Personnel complaints: including information on when pests were 
observed, where, and how many. 


• Identify whether bees are swarming or nesting. (see remarks below) 
FREQUENCY As observed by personnel. 


ACTION 
THRESHOLD 


• Nesting bees, wasps, or yellow jackets near populated areas require 
immediate response. 


• Swarming bees, especially near areas where few people are found, 
should be left alone. 


• Swarming bees in areas that cannot be avoided by people and appear 
to be a threat should be controlled. 


• Individual bees are foraging and are docile, but may be nesting 
nearby. 
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NON-CHEMICAL CONTROL 
DISCOURAGE AND 
ELIMINATE NESTS 


Nests should be removed by trained personnel 


AVOIDANCE Stay away from stinging insects if possible. 


ELIMINATE FOOD 
SOURCES 


• Keep pet foods indoors. 
• Cover trash cans. 


ELIMINATE 
STANDING WATER 


• Some stinging insects are attracted to water. 
• Repair leaking outdoor faucets and other mechanical water sources. 
• Eliminate standing water. 


TRAPS  • Wasps and yellow jackets: 
o Trapping should start in the spring and be continued through the 


summer. Early elimination of queen will reduce the size of 
populations later in the year. 


o Lure traps—baited with a chemical attractant or with meat. 
o Water traps—Meat hung on a string hung 1-2 inches over a bucket 


of soapy water. Cover bucket with mesh to exclude other animals. 
• Bees: Swarming bees can be lured into a trap that mimics a nesting 


site. 
MECHANICAL 


REMOVAL 
Wet/dry vacuums may be used to remove bees, but should only be done by 
trained personnel. 


PEST PROOFING • Seal holes in exterior walls of buildings. Request support from facilities 
maintenance provider if necessary. 


• Remove debris that can serve as nesting areas. 
• Cover tree holes. 


CHEMICAL CONTROL 
METHOD OF 
DISPERSAL 


• Aerosol knockdown agents: High pressure aerosols that can be 
applied from a long distance can be used. Application of these 
insecticides results in a rapid knockdown of the insects. 


• Dusts: Dusts can be applied to nesting areas. 
• Baits: Baits mixed with a toxicant can be used for wasps and yellow 


jackets 
CONSIDERATIONS 


SENSITIVE AREAS • Personnel that may be harmed by bees or pesticide application. 
• Buildings that may be damaged by hives. 
• Ensure that insecticides do not enter drains, streams, lakes and other 


surface water. 
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NOTES REGARDING AFRICANIZED HONEY BEES (AHB) 
Africanized Honey Bees (AHBs), or killer bees have colonized most of the southwestern United States. 
Most feral colonies of bees are considered to be AHB colonies. 
 
AHB are often mistaken to be more venomous than their European counterparts that are raised for 
honey production and pollination. The venom that AHB produce is not more toxic. In fact, AHBs inject 
less venom than EHBs because they are smaller. AHB are more dangerous than EHB because they 
exhibit a more aggressive response to a disturbance of their nest or colony. An “attack” usually 
involves a large number of bees resulting in a large number of stings; often ranging into the hundreds. 
Injuries in these types of attacks are the result of massive envenomation. Massive envenomation for 
small children, elderly and disabled persons and pets can be very serious and sometimes fatal. 
 
Precautions that should be taken when dealing with any feral bee colony include: 
 


1. Hiring a professional pest controller to kill or remove the bees. 


2. Be aware of hives in the area. AHB are easily disturbed by loud noises or vibrations caused by 
lawn mowers and other machinery. 


3. Warn people not to disturb hives or swarming bees. 


4. Do not leave pets tied up in areas where they may be attacked by bees. 


5. If attacked by bees, run and/or cover yourself up with a coat or heavy blanket or seek shelter in 
a building or a car immediately. Do not stop to swat at the bees or jump into water. 


6. Call 911 or other emergency phone number in the event of an aggressive bee attack on a 
human. 


Refer to Technical Guide 34 "Bee Resource Manual with Emphasis on the Africanized Honey Bee." 
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K.2.10. Ticks 
TARGET PEST(S)  Ticks 


 
TARGET SITE(S) Outdoors, especially near or in wooded areas 


PURPOSE Prevent the spread of tick-borne diseases.  


RESPONSIBLE 
PARTY 


• Pest Management Service Provider: Pesticide applications. 
• Pest Management Performance Assessment Representative: Ensure 


contractor pest management service provider performs work in 
accordance with contract specifications. 


• Installation Preventive Medicine Technicians (PMT):  
o Conduct surveys when pests pose a health threat. 
o Identify any collected ticks 
o Contact point for disease emergencies 
o Respond to complaints of tick bites. 


• Environmental Division: Recommendations and approval for land 
modifications near improved areas to eliminate tick harborage 


• Grounds Maintenance Provider: Vegetation removal. 
SURVEILLANCE 


METHODS • Cloth drag surveys (conducted by PMTs) 
• CO2 ground traps (conducted by PMTs) 
• Customer complaints 


FREQUENCY When notified of a potential problem. 


ACTION 
THRESHOLD 


• 5 or more adult vector species captured in a 5 minute drag near 
training or encampment areas 


• During disease emergencies declared, one or more adults or nymphs 
that have been identified as carrying the disease within 5 miles of base 


NOTE: Action thresholds can be changed on advice of a BUMED 
entomologist 


Vector species of concern 
Dermacentor variabilis  
Ixodes scapularis 
Amblyomma americanum 


Primary diseases of concern  
Rocky mountain spotted fever 
(RMSF) 
Lyme Disease 
Ehrlichiosis 
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NON-CHEMICAL CONTROL 
HABITAT 


MODIFICATION 
Eliminate brush and high grass from improved and high traffic area 


CHEMICAL CONTROL 
METHOD OF 
DISPERSAL 


Barrier spray: Vegetation surrounding training areas and encampments 
may be sprayed with a pesticide that leaves a residual barrier to ticks. 
Dispersal is accomplished via a truck mounted power sprayer. 
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K.3. Structural Pests 


K.3.1. Drywood Termites 
TARGET PEST(S) Several species of termites in the family Kalotermitidae, particularly 


Incisitermes minor. 


 
TARGET SITE(S) Structures containing wood 


PURPOSE Control termites that reduce the aesthetics and integrity of real property 


RESPONSIBILITY • All Personnel: Report termite damage and signs to the Pest 
Management Coordinator. 


• Pest Management Service Provider: Conduct integrated pest 
management to control infestations. 


• Pest Management Performance Assessment Representative: Ensure 
contractor pest management service provider performs work in 
accordance with contract specifications. 


SURVEILLANCE 
METHODS Visual inspections 


• Inspect wood in crawl spaces that is touching or near the soil surface. 
• Pay particular attention to wood that is damp. 
• Termite galleries will be filled with excrement and other debris. 
• Infested wood may be discolored (darkened) and can often be easily 


punctured by a knife or screwdriver. 
• The surface of a severely damaged piece of wood may appear 


blistered or peeled. 
FREQUENCY Annually  


ACTION THRESHOLD Presence of termites indicates a need for treatment. 


NON-CHEMICAL CONTROL 
SANITATION Remove scrap and decaying wood from yards. 


HEATING • Items that may be damaged by high temperatures are removed from 
the building. 


• Building is then tented using nylon tarpaulins, and propane heater is 
used to pump hot air into and around the building, bringing the 
temperature of all parts of the structure to 120°F or 35 minutes.  


• Temperatures as high as 130°F for 50 minutes may be used.  
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FREEZING • Liquid nitrogen is pumped into infested areas.  
• Termites are killed by the extreme cold. 


MICROWAVES • Microwave generators are placed against walls and structures to be 
treated.  


• The resulting heat kills termites. 
ELECTRICITY • Electro-gun is used to apply low-amperage, high voltage current to 


infested wood.  
• Termites are killed by the electrical shock. 


EDUCATION • Water-damaged wood is attractive to termites and residents and 
GMPs should be educated on avoiding landscape irrigations that 
cause water to contact wood.  


• Recognition of termite infestations 
• Flying termites near buildings do not necessarily indicate an 


infestation; they are attracted to light. 
CHEMICAL CONTROL 


COMMON ACTIVE 
INGREDIENTS 


Sulfuryl fluoride (Vikane) fumigant, borates 


METHOD OF 
DISPERSAL 


Borate dust or liquid application for spot treatment or wood protection 
Chemical fumigation 


RESTRICTIONS/ 
REGULATIONS/ 


PERMITS 


Sulfuryl fluoride is a restricted-use pesticide. 


CONSIDERATIONS 
SENSITIVE AREAS Gases used for fumigation are potentially lethal to humans. A 24-hour 


guard should be posted outside to ensure that no people enter the building 
before it has been cleared for re-entry by the pest management service 
provider. 


PROHIBITED 
PRACTICES 


Do not use of ultrasonic pest repelling devices. 


SAFETY AND 
ENVIRONMENTAL 


PRECAUTIONS 


• Whole structure fumigation is a dangerous operation. DoD-specific 
safety requirements are required including securing doors, warning 
signs on building and on tarp, a barrier with warning signs, and 
contractor personnel on-site during the duration of the fumigations. 


• Impact minimal. Sulfuryl fluoride dissipates into the air rapidly and 
does not leave a residual. Borates are low toxicity for non-target 
animals, but contamination of water should be avoided. 


Comments 
Navy policy is to spot-treat unless infestations are spread throughout the structure. Fumigation is 
expensive and not cost-effective to use on limited infestations. Though several treatment options exist 
for drywood termites (see NON-CHEMICAL CONTROL), chemical fumigation is by far the most 
common and currently the most effective method of control. Non-chemical control methods may be 
indicated in certain situations, such as highly-localized infestations or infestations in very large 
buildings where the logistics and cost of fumigation are prohibitive. Some of these methods may cause 
structural damage. Any termite treatment should include a warranty that includes follow-up inspections. 
 
Note that pre- or post-construction soil treatments are not effective in preventing drywood termite 
infestations. Inspections are critical to the success of drywood termite control to identify where 
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infestations exist and the extent of the infestations. Post-treatment inspections are critical to ensuring 
effectiveness of the treatment. Consult with the NAVFAC pest management consultant about specific 
situations where non-chemical control methods may be indicated. 


 


Fumiscope for monitoring fumigant 
gas in structure. 


 


Drywood termite damage. 
 


 


  







  


Integrated Pest Management Plan  MCAS Yuma 
K-58 


 


 


THIS PAGE IS INTENTIONALLY BLANK 


 







  


Integrated Pest Management Plan  MCAS Yuma 
K-59 


 


K.3.2. Subterranean Termites 
TARGET PEST(S) Several species of termites in the family Rhinotermitidae, particularly the 


western subterranean termite, Reticulitermes hesperus 


 
TARGET SITE(S) Structures containing wood 


PURPOSE Control termites that reduce the aesthetics and integrity of real property. 


RESPONSIBILITY • All Personnel: Report termite damage and signs to the Pest 
Management Coordinator. 


• Pest Management Service Provider (PMSP): Conduct integrated pest 
management to control infestations. 


• Facilities Maintenance Provider (FMP): Provide facility repairs and 
modifications needed for termite exclusion. 


• Pest Management Performance Assessment Representative (PMPAR): 
Ensure contractor pest management service provider performs work in 
accordance with contract specifications. 


SURVEILLANCE 
METHODS • Inspect wood that is touching or near the soil surface. 


• Pay particular attention to wood that is damp 
• Look for shelter tubes in crawl spaces and in walls.  
• Termite galleries will be filled with excrement and other debris 
• Infested wood may be discolored (darkened) and can often be easily 


punctured by a knife or screwdriver. 
• The surface of a severely damaged piece of wood may appear blistered 


or peeled. 
FREQUENCY • Annually in most regions 


• Biannually in arid regions  
ACTION 


THRESHOLD 
Presence of termites indicates a need for treatment 
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NON-CHEMICAL CONTROL 


BUILDING DESIGN 
AND MAINTENANCE 


• Several design and construction techniques can help prevent 
subterranean termite infestations 
o Use wood species that are resistant to termite attack 
o Keep all wooden components at least 12-inches above the surface of 


the soil 
o Replace soil around the foundation of the building with sand (particle 


size ranging from 10 to 16 mesh) 
o Provide adequate ventilation in crawl spaces to keep wood dry. 
o Before pouring slab, install termite-resistant mesh and eliminate 


openings around plumbing and other utilities protruding from slab. 
• Reduce excess moisture in the building by correcting leaky plumbing and 


moisture associated with air conditioning condensate 
PEST PROOFING • Use screening over vents and other openings to discourage entry by 


winged reproductives. 
• Remove scrap wood from around structures. 


SAND BARRIER Replace soil around foundation and in crawl spaces with sand. Sand particles 
should be 10 to 16 mesh. Termites are unable to tunnel through sand. 


EDUCATION Difference between a winged ant and a termite swarmer. 


CHEMICAL CONTROL 


COMMON ACTIVE 
INGREDIENTS 


• Fipronil, sulfuramid., diflubenzuron, hydramethylnon, chlorantraniliprole, 
and others. 


METHOD OF 
DISPERSAL 


• Chemically Treated Lumber: Lumber to be used near the soil surface is 
impregnated (pressure treated) with a variety of 
repellent/fungicidal/insecticidal chemicals prior to construction. Some of 
these products are also available to topical application to wood after 
construction. These products are not effective for controlling pre-existing 
termite infestations. 


• Pre-Construction Soil Treatment: The soil under and around the 
perimeter of a slab is treated with an insecticide prior to construction. 
The insecticide acts as a barrier, either by killing termites that contact the 
treated soil or repelling foraging termites. Only non-repellent termiticides 
should be used. 


• Soil Insecticide Injection: This is the most common method for controlling 
termites if a pre-construction chemical barrier fails or was never applied. 
Holes are drilled through the foundation of the building, and insecticides 
are injected into the soil. Insecticides will kill termites already infesting 
the building and prevent future infestations for several years. A licensed 
professional is recommended; applying pesticide to the wrong place can 
cause contamination in the pluming or heating ducts. 


• Baits: Bait stations containing a slow acting insecticide are placed 
around the building. Termites feed on the bait, and then return to the 
colony where they share the bait with other members of the colony. 
Some baits are available to the general public whereas others are 
available only to licensed pest management personnel. Proper bait 
placement is critical to the success of the procedure, and is therefore 
best performed by pest management personnel with experience in 
termite baiting. 


•  
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CONSIDERATIONS 


SENSITIVE AREAS • If properly applied, insecticide pre-treatments and injections should pose 
little risk of unwanted insecticide exposure. 


• Bait stations should be placed to minimize the chances that children or 
facilities maintenance personnel will disturb them. 


• Ensure that insecticides do not enter drains, streams, lakes and other 
surface water. 


PROHIBITED 
PRACTICES 


Do not use ultrasonic pest repelling devices. 


SAFETY AND 
ENVIRONMENTAL 


PRECAUTIONS 


• Applicators must use personal protective equipment as required by the 
product label. 


• Termiticides leave a long residual in soil. Care must be taken when applying 
to prevent contamination of non-target areas. 


ADDITIONAL INFORMATION 
Formosan Subterranean Termites: 
 
Formosan subterranean termites (FST) are a more destructive species of termite due to its colony size and 
foraging range. A single FST colony can contain several million termites compared to several hundred 
thousand for the native subterranean termite species. FST species share interconnected forage galleries in 
the soil and can forage up to 300 ft, posing a threat to nearby structures. Their distribution includes the 
southeastern United States and Hawaii. Other differences between an FST colony and a native 
subterranean colony include: 
 


1. FST colonies contain more termite soldiers (have a hardened head capsule) in the colony 
(10–15% compared to 1–2%) and swarmers are larger 


2. They form a material called “carton” in structure voids which allows them to obtain moisture without 
returning to ground (photo on right).  


3. They can readily form aerial colonies by going the top of the structure to obtain moisture which 
makes controlling them difficult or impossible. 


 
A more aggressive treatment program for FST colonies is required, using the same treatment options as 
above. Any cartons in voids should be located and removed. 
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Formosan Subterranean 
Termites 


 


Subterranean termite shelter 
tubes. 
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K.4. Turf and Ornamental Pests 


K.4.1. Ornamental Plant Pests 
TARGET PEST(S) Insects and mites attacking ornamental plants 


 
TARGET SITE(S) All interior and exterior areas with ornamental plants 


PURPOSE • Prevent damage to real property (valuable ornamental plants) 
• Prevent unsightly honeydew and mold accumulation on vehicles and 


structures 
RESPONSIBILITY • All Personnel: properly care for houseplants in working areas 


• Pest Management Service Provider: conduct integrated pest 
management to control infestations. 


• Pest Management Performance Assessment Representative: ensure 
contractor pest management service provider performs work in 
accordance with contract specifications 


• Grounds Maintenance Provider: maintain the health of ornamental plants 
• Landscape Designer: ensure use of plants well adapted for the given 


areas in landscaping; ensure placement of plants in areas where their 
health can be maintained 


• Integrated Pest Management Consultant: identify unknown pests and 
recommend control measures. 


SURVEILLANCE 
METHODS • Visual sighting of pests:  


o Caterpillars: immature forms of moths and butterflies. These insects 
chew on leaves and are often found on the undersides of leaves. 


o Aphids: small (usually about 1/16-inch or smaller) globular, pear-
shaped insects. Color is usually green, but may be pink, yellow, blue-
green, or black. Almost always with two dorsal tubular structures on 
the posterior end of the body (cornicles). Wingless and winged forms 
may be present. Typically found on the undersides of leaves, but may 
also be present on stems. 


o Scales: flattened sessile insects that suck plant juices from leaves or, 
more often, stems. Usually appear as oval, waxy shells; no legs or 
body divisions are visible. Size and color vary depending on age and 
species.  


o Mealybugs: oval insects that superficially resemble small sowbugs. 
Exude loose cottony wax that may obscure the body of the insect. May 
be found on almost any part of the host plant, including the roots. 







  


Integrated Pest Management Plan  MCAS Yuma 
K-64 


 


o Whiteflies: adults usually appear as minute white flies that hold their 
wings roof-like over their bodies at rest (though these insects are not 
true flies). Dark spots or patterns are visible on the wings of some 
species. Adults typically rest on the undersides of leaves, but fly 
readily if disturbed. Immature whiteflies are sessile, flattened, oval 
insects that are almost always found on the undersides of leaves. 
They suck plant juices and can severely reduce plant vigor. 


o Mites: minute, globular arachnids very diverse in habit and form. Some 
are pests of plants. Adult mites will have eight legs, distinguishing 
them from insects which have six legs. Spider mites are the most 
common mite pests of ornamentals. Immature spider mites are usually 
yellowish or straw-colored and the adults are yellowish or green. In 
severe infestations, a fine web, similar to spider web will coat the 
plant’s foliage. Bright red, fast moving, velvety mites are often present 
on plant foliage. These mites are predaceous and, therefore, 
considered beneficial.  


o Nematodes: microscopic, eel-like roundworms. Many species are 
root-feeding. They are difficult to control and can be easily spread from 
garden to garden on tools, in soil, or on boots. 


o Other pests: other insects, including cicadas, psyllids, leaf-feeding 
beetles, and gall-forming insects may be pests of ornamentals. 
Contact a pest management consultant if unsure of the identity of a 
pest.  


• Signs of pest infestation: 
o Leaves: chewed, spotted, curled, or otherwise disfigured leaves can 


indicate an insect or mite infestation. Plant pathogens, nutrient 
imbalances, and uptake of toxic substances can cause similar 
disfigurements of leaves. Consult with the pest management 
consultant when in doubt of the origin of plant damage. 


o Branches: girdled twigs are an indication of infestation by certain types 
of beetles. 


o Trunks: holes in the trunk or globules of plant resin can indicate 
infestation by certain types of boring beetles. 


o Ants: ants scurrying about the foliage of a plant may be a sign of 
infestation by certain plant feeding insects, especially scales, aphids, 
and mealybugs. These insects exude sugary waste products that ants 
feed upon. In return, the ants protect the plant feeding insects from 
predators and parasites. 


FREQUENCY Ornamental plants should be inspected weekly for pests or signs of pests. 


ACTION 
THRESHOLD 


Variable, depending on pest. A low-level of infestation is to be expected on 
outdoor plants. Natural controls (predators, parasites, and plant defenses) 
typically prevent these low-level infestations from significantly harming the 
plant. Infestations that significantly reduce plant health or seriously affect 
plant aesthetics are candidates for chemical control. Unnecessary or 
excessive pesticide application can compromise natural control by killing 
beneficial organisms and may lead to pesticide resistance. 


NON-CHEMICAL CONTROL 
BIOLOGICAL 


CONTROL 
• Bt: Several formulations of the bacterial agent, Bacillus thuringiensis are 


available for use against certain pests, particularly caterpillars.  
• Fungi: some fungal pathogens of insects have been isolated and 


formulated for use against insect pests. 
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• Natural control: Many pests of ornamentals are maintained at low, 
undamaging levels by the actions of natural enemies. Applying chemical 
pesticides only when necessary can help conserve these natural 
enemies. In some cases, universities and government agencies may be 
actively importing, rearing, and releasing natural enemies for control of 
particular pests. 


SANITATION • Removing, burning, or chipping dead wood and other plant debris can 
reduce certain pest populations, particularly beetles. 


• Keep gardening tools clean so as not to carry pests from one plant to the 
next. 


• Only buy plants from reputable sources. Ensure that plants don’t harbor 
ants, nematodes, invasive plants, or other problems. 


MECHANICAL 
REMOVAL 


• Minor infestations: simply picking pests off of plants can sometimes 
control small infestations. This technique is typically not practical for 
large infestations or infestations on outdoor landscaping. 


• Severe infestations: in some cases, a plant may be so severely infested 
that there is little chance of control, or the cost of control is not justified 
by the value of the plant. These plants should be removed, and their 
tissues destroyed (chipping or burning) so that they do not serve as a 
source of pests for other plants. 


IMPROVE AND 
MAINTAIN PLANT 


HEALTH 


• The best defense against pest infestations is maintenance of healthy, 
vigorous plants. Healthy plants will be able to tolerate low levels of 
infestation and prevent pest outbreaks. 


• Ensure proper watering, fertilizing, and pruning schedules. Do not over 
water or over fertilize. 


• Place plants in areas where they receive the appropriate quality and 
quantity of light. 


USE OF NATIVE 
VEGETATION 


LANDSCAPING 


• Native plants are usually less susceptible to pests because they are well 
adapted to survival in the area. Consider using native vegetation rather 
than exotic vegetation in landscape design. 


• Grow a diversity of plants. Plant a variety of sequentially flowering 
species to provide natural enemies with nectar, pollen, and shelter 
throughout the growing season. 


EDUCATION • Education on natural enemies 


CURRENT NON-
CHEMICAL 
CONTROL 


PRACTICES 


Maintain health of ornamental plants through proper watering and pruning. 


CHEMICAL CONTROL 
COMMON ACTIVE 


INGREDIENTS 
• A number of soap and oil insecticides are available. Many of these are 


“25(b)” or EPA minimum-risk pesticides and are exempt from registration 
due to the low toxicity of the active and inactive ingredients in the 
product. For a list of these active ingredients, go to 
http://www.epa.gov/oppbppd1/biopesticides/regtools/25b_list.htm. 


METHOD OF 
DISPERSAL 


• Contact pesticides: may be sprayed directly onto infested plants. The 
pesticide must directly contact the pest for control. The applicator should 
concentrate on the undersides of leaves for most types of pests. 
Insecticidal soaps are a particular class of contact pesticide with very low 
toxicity to non-target organisms. These can be particularly effective 
against some scale, mealybug, and mite infestations. 
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• Systemic pesticides: these chemicals are absorbed by the plant and 
ingested by the pest when it feeds on the plant. Some systemics are 
applied to the foliage; others are applied to the soil and absorbed by the 
plant’s roots.  


SENSITIVE AREAS • Use non-chemical controls whenever possible around playgrounds and 
childcare centers. 


• Avoid exposing natural areas containing endangered or threatened 
species. 


• Ensure insecticides do not enter drains, streams, lakes and other surface 
water. 


RESTRICTIONS/ 
REGULATIONS/ 


PERMITS 


• None. 


CONSIDERATIONS 
PROHIBITED 
PRACTICES 


Do not use ultrasonic pest-repelling devices. 


SAFETY AND 
ENVIRONMENTAL 


PRECAUTIONS 


• Applicators must use personal protective equipment as required by the 
product label. 


• Take precautions to prevent pesticide exposure to personnel when 
spraying near buildings or other populated areas. 


• Avoid contaminating water. Do not apply before rain or irrigation to 
prevent runoff. 
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K.4.2. Snails and Slugs 
TARGET PEST(S) Snails and slugs, particularly the brown garden snail (Helix aspersa) and 


the gray garden slug (Peroceras reticulatum), the banded slug (Limax 
poirieri), and the greenhouse slug (Milax gagates)  


 
TARGET SITE(S) Landscaped areas around buildings 


PURPOSE • Prevent damage to real property (landscaping plants) 
• Reduce the presence of unsightly snails and slugs on and around 


buildings 
RESPONSIBILITY • Pest Management Service Provider: conduct integrated pest 


management to control infestations. 
• Pest Management Performance Assessment Representative 


(PMPAR): ensure contractor pest management service provider 
performs work in accordance with contract specifications. 


• Landscape Maintenance Provider: maintain the health of ornamental 
plants. 


SURVEILLANCE 
METHODS • Visual sighting of pests:  


o Snails: conspicuous, shelled slow moving animals found in moist 
habitats. Most active at night and on cloudy or foggy days. During 
hot dry periods, dormant snails may be seen attached to walls, 
fences, or tree trunks. 


o Slugs: similar to snails, but without shell  
• Signs of pest infestation: 


o Trails: snails and slugs leave silvery mucus trails wherever they 
crawl. Trails may be present on the ground, on the foliage of plants, 
or on buildings. 


o Plant damage: chew irregular holes with smooth edges in leaves of 
succulent and herbaceous plants. Prefer plants that are close to the 
ground, but will climb to feed on fruits and leaves of fruit trees. 


FREQUENCY Survey during normal landscape maintenance 


ACTION 
THRESHOLD 


Populations densities sufficient to cause a nuisance or significant damage 
to plants warrants control 
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NON-CHEMICAL CONTROL 


BIOLOGICAL 
CONTROL 


• Decollate snail: a predaceous snail that feeds on young plant feeding 
snails and slugs. These snails pose a risk to endangered native snail 
populations, so their release is restricted to particular counties. They 
are not commercially available. 


DRIP IRRIGATION • Replacing sprinklers with drip irrigation will reduce unnecessary 
moisture and therefore reduce the habitat for snails and slugs to hide 


HABITAT REMOVAL Remove debris, such as boards, flat stones, dead vegetation, and low 
hanging limbs that provide moist cover for snails and slugs during dry 
periods. 


MECHANICAL 
REMOVAL 


• Picking: snails and slugs can be picked out of landscaped areas, 
placed in plastic bags, and disposed of in refuse containers. This 
method is not likely to be practical in large landscaped areas 


• Trapping: a board with two rails on opposite edges will serve as an 
attractive site for snails and slugs to hide during dry periods. The board 
can be periodically lifted and the snails and slugs removed. 


PEST PROOFING Barriers: consist of copper foil or screens. Copper foil can be wrapped 
around the bases of potted plants. Copper screen can be used to create 
barriers around gardens and landscaped areas.  


IMPROVE PLANT 
VIGOR 


Healthy plants will be less likely to succumb to damage by pests. 


CHEMICAL CONTROL 
METHOD OF 
DISPERSAL 


• Baits: products containing metaldehyde or iron phosphate are effective 
for slug and snail control. Apply baits in the evening. Baits applied 
during hot dry conditions are less likely to be effective because snails 
and slugs will be inactive and therefore less likely to come in contact 
with the bait. 


Note: Do not use salt to kill snails and slugs. This will damage the soil and 
render it unusable for landscaping or gardening. 


CONSIDERATIONS 
SENSITIVE AREAS Products containing metaldehyde can be hazardous to children or pets. 


Emphasize non-chemical control and iron phosphate baits in areas 
frequented by children or pets. 


PROHIBITED 
PRACTICES 


Do not use ultrasonic pest repelling devices. 
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K.5. Vertebrate Pests 


K.5.1. Bats 
TARGET PEST(S) Bats 


 
TARGET SITE(S) Buildings where bats may roost 


PURPOSE • Prevent damage to real property and unsanitary conditions resulting 
from the buildup of bat guano (feces) 


• Prevent fear 
• Reduce the risk of disease transmission from infected bats 
• May be a source of bat bugs, which are in the same genus as bed 


bugs 
RESPONSIBILITY • Installation Preventive Medicine Technicians: Conduct surveys if bats 


pose a health hazard and provide pest management 
recommendations. 


• Pest Management Service Provider: Conduct integrated pest 
management to control bats in structures when necessary. 


• Pest Management Performance Assessment Representative: Ensure 
contractor pest management service provider performs work in 
accordance with contract specifications. 
• Natural Resources: Implement a bat management plan developed 


by the contracted biological consultant and conduct bat removal from 
workspaces. 


• Facilities Maintenance Provider: Perform facilities repairs and 
improvements that exclude and minimize pest infestations as 
requested. 


• All Personnel: Report bat problems, especially when they pose a 
health hazard. 


SURVEILLANCE 
METHODS • Visual inspections 


o Observation of bats roosting or entering a building. 
o Observation of signs of bat roosting such as guano 


• Personnel complaints: including information on when, where, and how 
many pests were observed. 


FREQUENCY Daily observation by all personnel and pest management service providers. 
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ACTION 
THRESHOLD 


• When bats pose a health hazard, become a nuisance, or deface 
property. 


• Bats in human living quarters or food preparation areas should always 
be removed. 


NON-CHEMICAL CONTROL 
EXCLUSION Seal openings to attics and other areas where bats may enter and roost 


BAT REMOVAL • One-way valves: Devices that allow bats to leave a building, but not 
return, can be installed on buildings already infested. Leave such 
devices in place for 7 to 10 days before permanently sealing the 
opening. 


• Do not install devices on roosts where mothers are nursing immature 
bats. 


MECHANICAL 
REMOVAL 


Bats that accidentally enter a room can be captured and released outside. 
To reduce stress on the animal, use the following procedure: 
1. Close doors to confine the bat to a single room. 
2. Allow the bat to become exhausted and land. Do not attempt to catch a 


bat in flight. 
3. Once the bat has landed (usually on curtains or a piece of furniture), 


allow it to rest for 20 to 30 minutes. 
4. Place a bowl, can, or other suitable container over the bat. 
5. Trap the bat in the container by sliding a piece of cardboard or other 


rigid material between the bat and the surface on which it is resting. 
Wear thick leather gloves for this procedure, and avoid touching the 
bat. 


6. Release the bat outside. The bat may not fly immediately, so release it 
in an area where it can remain undisturbed for several hours. If the bat 
is still present the next day, report it to a preventive medicine 
technician or pest control service provider. 


PROVIDE 
ALTERNATIVE 


ROOSTS 


Bat houses can provide an alternative to buildings as roosting sites. Houses 
must be correctly built and placed for acceptance by bats. 


EDUCATION Public education on both the benefits and the risks associated with bats. 


CONSIDERATIONS 
PROHIBITED 
PRACTICES 


Do not use ultrasonic pest repelling devices. 


SAFETY AND 
ENVIRONMENTAL 


PRECAUTIONS 


• Use care when handling bats and wear proper PPE when necessary.  
• Contact the natural resources manager for restrictions and guidance 


on bat management. 


CHEMICAL CONTROL 
There are no chemical pesticides registered for use against bats. Deliberately poisoning bats or other 
wildlife is a violation of federal law. 


COMMENTS 
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Bats are generally considered beneficial organisms that reduce insect populations. Although they 
provide vital environmental and economic services, bat populations are declining around the globe, 
largely as a result of human activity. Several species are listed as threatened or endangered (e.g. 
Indiana Bat and Northern Long-eared Bat). Control is only necessary if the bats are causing a nuisance 
or public health concern. 


ADDITIONAL INFORMATION 
How to build and place bat houses and bat eviction devices can be found at http://www.batcon.org/.  


 


  



http://www.batcon.org/
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K.5.2. Nuisance Birds 
TARGET PEST(S) Nuisance birds (including pigeons, English sparrows, European starlings, 


gulls, etc.) 


 
TARGET SITE(S) • Office buildings, warehouses, aircraft hangars, and parking lots 


• Light posts and signs 
• Ledges, window ledges, and rooftops 


PURPOSE Manage birds that cause safety hazards (Bird/Wildlife Aircraft Strike 
Hazard), deface buildings, vehicles, and equipment, and provide a potential 
source of disease and mites. Bird droppings which accumulate over several 
years may harbor spores of fungus that cause histoplasmosis, ornithosis, 
and cryptococcosis. 


RESPONSIBILITY • Installation Preventive Medicine Technicians: Conduct surveys if birds 
pose a health hazard and provide pest management 
recommendations. 


• Pest Management Service Provider: Conduct integrated pest 
management to control birds. 


• Pest Management Performance Assessment Representative: Ensure 
contractor pest management service provider performs work in 
accordance with contract specifications. 


• Facilities Maintenance Provider: Perform facilities repairs and 
improvements that exclude and minimize pest infestations as 
requested. 


• BASH Manager: Manage birds in and around airfields and aircraft 
facilities to prevent bird aircraft strike hazards (BASH). 


• Natural Resource Manager: Coordinate management of birds and 
other wildlife with USDA Wildlife Services and be the POC for 
depredation permits. 


• All Personnel: 
o Report bird problems especially when they pose a health hazard. 
o Do not feed pest birds (except for residential bird feeders) 
o Keep lids closed on dumpsters and other receptacles 
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SURVEILLANCE 
METHODS • Visual inspections 


o Observation of birds roosting or nesting or entering into a building 
o Observation of signs of bird roosting and nesting such as feces 
o Observation of bird mites in buildings infested with birds. 


• Personnel complaints: including information on when, where, and how 
many pests were observed. 


FREQUENCY Daily observation by all personnel and pest management service providers. 


ACTION 
THRESHOLD 


When birds pose a health hazard, become a nuisance, or deface property. 


NON-CHEMICAL CONTROL 
REMOVAL OF FOOD 


SOURCES 
• Cover trashcans and dumpsters which attract birds such as crows and 


gulls 
• Avoid feeding birds, especially pigeons 
• Sanitation 


EXCLUDE ENTRY 
INTO BUILDINGS 


• Close windows and doors to buildings 
• Place netting over windows and doors that must remain open; netting 


needs to be checked on a regular basis, as birds/animals will get 
caught in it and need to be removed. 


• Place wood, metal, glass, masonry, rust-proofed wire mesh (1/4” 
thick), or plastic/nylon screen/netting or other barriers over openings or 
areas of buildings that might be used for nesting 


ELIMINATE 
ROOSTING 


• Design structures that prevent bird roosting. For example, place a 
board over ledges at a 45° angle. Make sure the ends are closed to 
prevent entry. 


• Remove structures that allow roosting. 
• Attach anti-roosting devices such as Nixalite bird strips 
• Apply a chemical repellent such as Hot Foot. 
• Thinning or pruning trees to remove protective cover can discourage 


roosting. 
SHOOTING • If allowed, a low-caliber rifle can be used indoors to eliminate birds. 


• Outdoors, pyrotechnics and propane canons can also scare birds. 
• This method should only be used by personnel trained in the use of 


firearms and approved by the natural resources manager. There are 
tight restrictions on bringing firearms onto an installation. 


HABITAT 
MODIFICATION 


• Modify habitats to make them less attractive to birds (especially 
around airfields) 


• Vegetation maintenance 
• Fill in areas that hold water 


TRAPPING • Pigeon traps have proven to be effective in some situations. 
• “Australian crow traps” collect a wide variety of birds, but may require 


a permit to use. 
• Pigeons should not be relocated as they will likely return to their 


roosting and feeding areas. They may need to be euthanized. 
• Traps should be checked regularly to ensure that non-target bird 


species are not harmed or killed by accidental trapping. 
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NEST REMOVAL • Remove bird nests. Nuisance bird nests can be removed with eggs or 
chicks. Other bird nests cannot be removed unless abandoned or 
empty. 


• Cliff swallows: remove mud nests while they are still under 
construction and do not contain eggs or hatchlings. Once the nest has 
been established, it is illegal to destroy the nest until it is abandoned. 


• Contact the natural resources manager to confirm species 
identification before taking action that could be in violation of federal 
law. 


SCARE DEVICES • Acoustical devices, such as propane-fired cannons, are known as bird 
bangers. The cannons that work most effectively are those that 
randomly fire at different times and are multidirectional. It is the 
unpredictable nature of the noise that frightens the birds. 


• Visual repellent devices such as scare-eye balloons, bird effigies, laser 
lights, and streamers and flashtape. 


• Timing is important. It is easier to scare birds if the site has been 
occupied for a short period of time rather than used for many nights. 
Scare tactics require at least three to five evenings to be effective. 


• Raptor Models—strategic placement of owl decoys or raptor 
silhouettes may be used to discourage roosting. Models must be 
relocated frequently and have only a short-term effectiveness. 


• Contact the natural resources manager to confirm species 
identification before taking action that could be in violation of federal 
law. 


• Both visual and auditory frightening devices are only effective for short 
periods of time. 


EDUCATION Understanding of how baits and repellents work. 
Importance of not feeding birds and keeping trash receptacles closed. 


CHEMICAL CONTROL 
COMMON ACTIVE 


INGREDIENTS 
• 4-aminopyridine, polybutene, methyl anthranilate 


METHOD OF 
DISPERSAL 


• Bait: One type of chemically-treated bait causes birds that ingest the 
toxicant to emit distress and alarm cries and visual displays that 
frighten the rest of the flock causing them to leave the site. (e.g., 
Avitrol) 


• Chemical repellent: Chemical repellents are non-toxic to the birds and 
are available for direct application to turf and other surfaces where 
birds feed or roost. (e.g., 4 The Birds, Hot foot, Tanglefoot, Roost No 
More, Bird-Proof). Another application method available is a ULV 
formulation that is allowed to drift directly onto the birds (e.g., Fog 
Force). 


• Contact the natural resources manager to confirm species 
identification before taking action that could be in violation of federal 
law. 


RESTRICTIONS/ 
REGULATIONS/ 


PERMITS 


• Nuisance birds are not protected under the Migratory Bird Treaty Act, 
but control of the birds may require a depredation permit. 


• The NRM should always be consulted when managing non-nuisance 
birds. 
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CONSIDERATIONS 
SENSITIVE AREAS • Areas where endangered or threatened species occur. 


• The use of toxicant bait can elicit a negative public response. Public 
education, timing, and placement of the bait are important in 
preventing negative publicity. 


PROHIBITED 
PRACTICES 


Do not use ultrasonic pest repelling devices. 


SAFETY AND 
ENVIRONMENTAL 


PRECAUTIONS 


• Firearms safety if shooting 
• Noise hazards with auditory scare devices. 
• Fall hazard when working on roofs or ledges  
• Adverse impact on non-target bird especially when using chemicals. 


COMMENTS 
All birds except rock doves (pigeons), English sparrows, and European starlings are protected under 
the Migratory Bird Treaty Act (MBTA) and require a depredation permit to control. This also includes 
nests occupied by birds protected by the MBTA. Contact the installation environmental division 
regarding a permit before beginning new bird control operations. 
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K.5.3. Feral Cats 
TARGET PEST(S) Feral Cats 


 
TARGET SITE(S) Buildings where cats frequent 


PURPOSE • Control feral cats that may contribute to flea infestations, increase the 
risk of rabies and other diseases, and prey on local wildlife. 


RESPONSIBILITY • Army Veterinary Detachment: Conduct surveys if cats pose a health 
hazard and trap cats when necessary. 


• Pest Management Service Provider: Conduct integrated pest 
management to control cats near buildings when necessary. 


• Pest Management Performance Assessment Representative: Ensure 
contractor pest management service provider performs work in 
accordance with contract specifications. 


• Facilities Maintenance Provider: Perform facilities repairs and 
improvements that exclude and minimize pest infestations as 
requested. 


SURVEILLANCE 
METHODS • Visual inspections 


• Customer complaints 
FREQUENCY Daily observation by all personnel. 


ACTION 
THRESHOLD 


• Any wild/feral animals capable of transmitting rabies and acting sick or 
aggressive, or damaging property shall be managed. 


• Any animal (capable of carrying rabies) that has bitten or scratched 
someone shall be managed and analyzed for rabies. 


NON-CHEMICAL CONTROL 
LIVE TRAPS Cats that require extensive care will be taken to the local humane society or 


Society for the Prevention of Cruelty to Animals (SPCA), cats that are 
rejected by the SPCA will be euthanized. 


SANITATION • Remove food source 
• Cover trash cans/dumpsters 


EDUCATION Keep personnel from feeding the feral cat population. 


HABITAT 
MANAGEMENT 


Remove available harborage sites 


COMMENTS 
Toxic baits shall not be used for feral cat management 


.  
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K.5.4. Raccoons 
TARGET PEST(S) Raccoons. 


 
TARGET SITE(S) Areas near buildings or populated areas where raccoons become a pest. 


PURPOSE • Control raccoons due to danger when they are cornered and become 
aggressive, pathogens they carry (such as rabies and raccoon 
roundworm, which can be fatal to humans), and severe damage they 
cause to buildings and other structures. 


RESPONSIBILTY • Installation Preventive Medicine Technicians: Conduct surveys where 
raccoons pose an adverse health or safety risk, such as inside 
buildings 


• Pest Management Service Provider: Conduct integrated pest 
management to control raccoons. 


• Pest Management Performance Assessment Representative: Ensure 
contractor PMSP performs work in accordance with contract 
specifications. 


• Facilities Maintenance Provider: Perform facilities repairs and 
improvements that exclude raccoons from buildings. 


• Base Operation Support: Ensure that dumpsters and trashcans are 
emptied on schedule and that they are securely covered to prevent 
raccoon entry. 


• All Installation Personnel: Practice good sanitation and do not feed wild 
animals to prevent attracting raccoons from becoming a pest. 


SURVEILLANCE 
METHODS • Visual sighting of raccoons or signs of raccoons. 


• Raccoons are nocturnal, so visual surveys are usually conducted at 
night. 


• Verify personnel reports of raccoon activity. 
FREQUENCY As needed. 


ACTION 
THRESHOLD 


Any verified sighting of a raccoon where it enters a building or poses a 
safety or health hazard. 


NON-CHEMICAL CONTROL 
EXCLUSION Use lids/covers that can be secured on dumpsters and trashcans. 
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SHOOTING • Shooting with a .22 caliber rifle may be used to control small 
populations in areas where: 
o shooting is legal  
o shooting can be safely conducted 
o approved by the installation natural resources manager 


• Qualified marksmen should do shooting.  
• Not generally practical for large populations 


TRAPPING • Live cage-type traps should be used 
• Use cat food containing fish or canned tuna for bait. To avoid catching 


cats use marshmallows, grapes, prunes, peanut butter, or sweet rolls.  
• Ensure that the raccoon cannot reach through the back or side of the 


trap to steal the bait. 
• Secure trap to the ground to prevent the raccoon from tipping it over.  


FOOD REMOVAL • Deny access to trash and other sources of food. 
• Prevent personnel from feeding raccoons. 


CHEMICAL CONTROL 
Chemicals are not available for the control of raccoons. 
Toxic baits shall not be used for raccoon management. 


CONSIDERATIONS 
PROHIBITED 
PRACTICES 


• Use of ultrasonic pest repelling devices is prohibited. 
• Relocation of trapped animals greater than one mile from point of 


capture is prohibited by State law. 
ADDITIONAL INFORMATION 


Raccoon biology and management 
http://www.ipm.ucdavis.edu/PMG/PESTNOTES/pn74116.html  
 
Information on raccoon roundworm infection 
http://www.cdc.gov/parasites/baylisascaris/index.html  
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K.5.5. Rodents 
TARGET PEST(S)  • Commensal: Norway rats, roof rats, house mice 


• Peridomestic: Field mice (e.g., deer mice) 
• Landscape: groundhogs, squirrels 


 
TARGET SITE(S) Buildings, utility vaults, other structures, and landscaped areas 


PURPOSE Control rodents that may cause food contamination, disease transmission, 
property damage or be a nuisance. 


RESPONSIBILITY • Building Occupants: Ensure sanitation and other measures to prevent 
introduction and propagation of pests. 


• Installation Preventive Medicine Technicians: 
o Conduct surveys where rodents pose an adverse health or safety 


risk 
o Provide informal quality assurance for pest control 
o Provide pest management and disease prevention 


recommendations. 
• Pest Management Service Provider: Conduct integrated pest 


management to control infestations. 
• Pest Management Performance Assessment Representative: Ensure 


contractor pest management service provider performs work in 
accordance with contract specifications. 


• Facilities Maintenance Provider: Perform facilities repairs and 
improvements that exclude and minimize pest infestations as 
requested. 


• Grounds Maintenance Provider: Perform removal of potential food 
sources (e.g., fruit on trees) and creation of barriers (e.g., vegetation 
removal) around buildings that promote rodent invasion. 


• Natural Resource Manager: Provide guidance when rodent control 
operations may impact endangered or threatened species or species 
of concern. 


SURVEILLANCE 
METHODS • Visual inspections: observations of rodents or signs of rodents, such 


as nests, rub marks, gnawing, earth mounds, holes, etc. 
• Use of tracking powder 
• Personnel complaints: including information on when pests were 


observed, where, and how many. 
• Conduct pre- and post-treatment surveys to determine whether control 


operation was effective 
• Use of ultraviolet inspection lights (rodent urine and hair will fluoresce 







  


Integrated Pest Management Plan  MCAS Yuma 
K-82 


 


under UV light) 
FREQUENCY • Daily observation by building occupants. 


• Routine facilities inspections by cognizant PMT or pest control service 
provider. 


ACTION 
THRESHOLD 


Sighting of any rodent or sign of rodent in or immediately surrounding the 
building. 


NON-CHEMICAL CONTROL 
SANITATION Remove or prevent access to all potential food and harborage sources 


inside and outside of buildings. 


ELIMINATE 
STANDING WATER 


Fix leaking plumbing around buildings 


PEST PROOFING • Trim ornamental plants and trees to prevent harborage. 
• Seal holes in exterior walls that may serve as entryways. 
• Trim tree limbs so that they are at least 6 feet from the building. 
• Trim vegetation around buildings. 
• Clean up debris from inside and around buildings. 
• Request support from facilities maintenance and/or grounds 


maintenance provider if necessary. 
HABITAT 


DESTRUCTION 
• For field mice: vegetation removal and disking of soil in a barrier 50 ft 


around buildings will prevent rodent invasion. This is usually done after 
area-wide rodenticide application. 


• Use of native landscaping will tend to reduce peridomestic and 
landscape rodent infestations. Avoid heavy ground covers that provide 
harborage and cover for rodents to move into buildings from 
unimproved grounds. 


TRAPPING Glue boards, snap traps, or other mechanical trapping devices. (see health 
precautions below) 


EDUCATION • Awareness of the importance of sanitation on preventing rodents. 
• Understanding and preventing diseases associated with rodents. 


CHEMICAL CONTROL 
COMMON ACTIVE 


INGREDIENTS 
• Second generation anti-coagulants: brodifacoum, bromadiolone, 


difenacoum, difethialone 
• First generation anti-coagulants: diphacinone, chlorophacinone, 


warfarin 
• Others: zinc phosphide, cholecalciferol, bromethalin 
• Fumigant: aluminum phosphide 


METHOD OF 
DISPOSAL 


• Anticoagulant bait: Multi or single dose blocks or pellets; toxicant effect 
is delayed. 


• Single dose acute toxicant bait: Acute toxicant effect; often broadcast 
outdoors on ground.  


• Liquid bait: Used in areas where water sources are scarce. 
• When used in occupied spaces or outdoors where there is a risk of 


exposure to humans and non-target animals, the bait should be 
contained in a tamper-resistant bait station. 


• Baits can be applied directly into burrows. 
• Fumigation: Used for control of rodents in burrows. Consult a NAVFAC 


pest management consultant if necessary. 
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RESTRICTIONS/ 
REGULATIONS/ 


PERMITS 


• All rodenticide baits are required to be applied in tamper-resistant bait 
stations. 


CONSIDERATIONS 
SENSITIVE AREAS • Areas where humans and non-target animals may come into contact 


with the rodenticide, particularly childcare centers. 
• Areas where endangered or threatened rodent species occur and may 


consume bait or animal that has consumed bait. 
• Areas where rodents may be primary food source for an endangered 


or threatened animal. 
• Habitat destruction to reduce food sources or harborage may also be 


destructive to critical habitats of endangered or threatened species. 
• The pest management coordinator shall consult the natural resources 


manager before any pest management operations are conducted 
outdoors. 


PROHIBITED ITEMS • Do not use ultrasonic pest repelling devices. 
• Myth: Allowing cats to live around buildings controls rodent population. 


Reality: Cats are inefficient at rodent control especially when they are 
already being fed. In many situations, cats pose greater hazards than 
rodents. 


SAFETY AND 
ENVIRONMENTAL 


PRECAUTIONS 


• Active ingredients in rodenticides are highly toxic to humans and 
precautions must be taken to prevent human exposure. 


• Applicators must wear proper protective equipment as required by the 
product label. 


• Rodenticides can adversely impact non-target animals through direct 
poisoning or secondary poisoning. 


• Traps, such as stick traps, may catch non-target animals such as 
reptiles and birds. These shall only be used indoors. 


COMMENTS 
1. Precautions on indoor rodent control: 


a. Most rodents are infested with ectoparasites (fleas, mites, lice) that may also infest or 
transmit disease to humans. Ectoparasite control should be conducted prior to eliminating 
(trapping or rodenticides) rodents. 


b. Rat control indoors using rodenticides should be avoided. The most commonly used 
rodenticide baits have a delayed toxic effect that do not kill the rodent until hours (or days 
for multidose) after they have consumed the bait. Rodents may die in walls and other voids 
where the carcass is difficult to retrieve leading to odor problems due to the decaying 
carcass. 


2. Disease Prevention: 


 Rodents can harbor a number of human disease agents; among them are hantavirus and 
plague. Precautions must be taken when working in rodent infested areas. Rodent feces and 
dried urine may contain hantavirus that is transmitted when these waste materials are inhaled. 
Precautions should also be taken when handling dead rodents in traps and when found after 
rodenticide use. The following precautions should be taken: 


a. Avoid disturbing feces and other rodent waste when entering enclosed spaces. Use a fitted 
respirator with high efficiency particulate air (HEPA) filter if necessary. 
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b. Soak rodent waste and dead rodents with a household disinfectant or bleach solution 
before removing. 


c. Wear gloves when cleaning or picking up rodent carcasses. Put material in a double 
plastic bag and dispose of in regular trash. 
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K.6. Vegetation Management 


K.6.1. Invasive Plants in Natural Areas 
TARGET PEST(S) Non-native plants that are widespread and adversely affect the habitats they 


invade economically, environmentally, or ecologically. 


 
TARGET SITE(S) Natural areas, ranges, riparian areas, training areas, and encroachment 


buffers threatened by invasive plants 


PURPOSE • Control invasive plants in natural areas since it is required by law and 
for the following reasons: 


• Impacts access to and use of training areas and ranges 
• Interferes with mission operations 
• Degrades natural habitats; impacts endangered and threatened 


species habitats 
• Preserve natural heritage 
• Reduce health and safety risks; may increase wildfire hazard 
• Reduce training costs  


RESPONSIBILITY • Pest Management Service Provider: Conduct integrated pest 
management to control weeds. 


• Pest Management Performance Assessment Representative: Ensure 
contractor invasive plant management provider performs work in 
accordance with contract specifications. The PAR may be the natural 
resources manager. 


• Grounds Maintenance Provider: Remove weeds during regular 
landscape maintenance to prevent establishment; maintain the health 
of desirable plants. 


• Natural Resources Manager: Oversee weed program coordinating 
detection and control. 


• Invasive Plant Management Provider: Manage weeds as required by 
the installation 


• Integrated Pest Management Coordinator: Ensure environmental 
compliance of the program. 


SURVEILLANCE 
METHODS Visual inspection and mapping 
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FREQUENCY Yearly inspection, especially in the spring and summer when plants are 
easy to identify by their blooms. 


ACTION 
THRESHOLD 


Areas of installations where ordinance or other flammable/explosive 
materials are stored have zero tolerance for weeds due to fire hazard. 
Consequently, visual sighting of any weed warrants control. 


STRATEGY Develop a plan. Determine what resources need protection against invasive 
species and which plants pose an actual threat. For planning and 
measuring success, use a map to determine problem areas. Place highest 
priority on the most destructive weeds. Use the state’s Noxious Weed List to 
help prioritize. The plan should include solid knowledge on the target plant, 
such as growing habit, how often it sets seed, months of seed production, 
etc. and a solid knowledge of the native species whose populations need to 
be maintained.  
Strategy options are generally to eradicate or to control and maintain 
invasive species at an acceptably low threshold. One strategy is to map the 
infestation then break the map into sections depending on the density of the 
invasive plant. Some areas will be dense and completely over-run, while 
other patches are relatively free of it. Removal efforts should begin in outlier 
areas that are only lightly infested. Efforts should move gradually from the 
easiest areas to the more densely infested areas. The densest patches 
should be eliminated last. Refer to the Bradley Method referenced below. At 
each step of the way, the areas targeted for clean-up must be of a size and 
quality that goals are achievable within one growing season. Because of the 
bank of seeds stored in the soil, weeds will re-sprout for years after the 
plants have been removed. In the case of some weeds, the seeds can 
survive for decades. It is important to return and maintain cleared areas until 
the seed bank has been exhausted. Maps and records can assist in 
targeting which areas to concentrate on. After weeds have been removed it 
is important to recover the area in native plants to crowd out and help stop 
the reinvasion of invasive species. 


REPORTING • Report all pest management operations to the IPMC. 
• Report invasive plant control operations to the natural resources 


personnel in cases where weeds are being removed to protect or 
restore natural habitats. 


• Reporting of herbicide use and application monitoring to the local water 
regulatory agency is required when the operation is covered under a 
NPDES Aquatic Pesticide Permit. 


ACTION 
THRESHOLDS 


• Priority of control of weeds is based upon the Federal and State 
Noxious Weeds list and the impact on the mission. 


• Areas of installations where ordinance, or other flammable/explosive 
materials, is stored have zero tolerance for weeds due to the fire 
hazard. Consequently, visual sighting of any weed warrants control. 
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PREVENTION Preventing just one new invasive plant is of greater conservation benefit in 
the long run and is far less costly than controlling a widespread rampant 
pest. 
Block the transport of seeds from invasive plants onto relatively clean sites 
or sites that are actively being cleaned. Common means of importing seeds 
are: 
• Tire tread from bicycles and vehicles 
• Vehicle undercarriages 
• Boot treads 
• Dung from horses or other ruminants 
• Top soil; seeds are often brought in with imported soils 
• Seed mixes; invasive species are often included in planting mixes 
• Potted plants; seeds are sometimes transported in the potting soil 
• Hay and other animal feed 
Check plants that are intentionally brought in to ensure none of them are 
invasive. Keep vehicles, tire treads, and boots clean of dirt and seeds 
before entering a sensitive area. If horses or other plant-eating animals are 
brought on the property, make sure they are moving from an infested area 
to an un-infested area. Import soils only from areas that do not have 
invasive plant problems. 


GENERAL 
CONTROL 


• Minimize soil disturbances. Soil disturbances include creating patches 
of bare soil or mixing and loosening soil. Many invasive plants rapidly 
move into disturbed areas; particularly in those areas that haven’t 
experienced much disturbance. Choose control techniques that make 
the minimum amount of disturbance possible. 


• Anticipate unavoidable disturbances and minimize them. For example, 
removing a large area of plants can result in erosion issues. Landscape 
fabrics or mulch can reduce erosion. Some activities may disturb 
wildlife. Also, do not mow grasslands or remove trees during bird 
nesting season unless action has been cleared by natural resources 
manager. 


NON-CHEMICAL CONTROL 
TOOLS Hand pulling invasive plants can be a daunting task. However, steady and 


persistent hand weeding over time can lead to dramatic success. There is a 
large variety of hand tools designed specifically for weed removal. Many of 
these tools can be found in online stores or ordered through the mail. 


PULLING Tools are available that help pull weeds. When pulling plants, bring as much 
of the root as possible out of the ground since many plants can re-sprout 
from even a small amount of root. 


DIGGING Digging can be used along with pulling to lift the entire plant from the soil. 


CUTTING Cutting works well with woody plants that do not re-sprout. Especially if 
those plants are cut as close to the ground as possible. If the plant is likely 
to re-sprout, chemical herbicides can be painted on top of the cut stump. 
For invasive trees the herbicide needs to come in contact with the cambial 
ring between the wood and bark of the trunk. The cambial tissues will 
transport the herbicide to the roots. 
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FLAMING Flaming does not involve incinerating the plant, rather to heat it just long 
enough to produce visible wilting. Heat causes cell walls to burst, which 
interrupts the flow of water and nutrients. Flaming is most effective when 
plants are in very early stages of growth. Older plants with significant stored 
reserves will require repeat applications and/or concentrating enough heat 
on the root crown to produce mortality. Flaming is generally used as a way 
of coping with the huge flush of seedlings which is often triggered by the 
removal of parent plants. This technique is most effective and best done 
when the ground and vegetation are too wet to carry fire. Avoid conditions 
that may lead to injury or wildfire. 


SOLARIZATION Weeds and insect pests can be killed by covering the ground with layers of 
clear plastic allowing the sun to create enough heat to destroy all living 
things. 


LARGE MACHINES Large machines can remove weeds as well. Machines can clear large areas 
of weeds, but also tend to cause soil disturbances which encourage the 
invasion of weeds and sometimes pathogens. 


PRESCRIBED FIRE Prescribed fire can be effective in removing fire-sensitive invasive species 
from communities that evolved with fire. Blowtorches and flamethrowers can 
also be used to burn individual plants or small areas. 


COMPETITION AND 
RESTORATION 


Use native plants to outcompete invasive plants. To do so, natives must be 
planted and cared for until they are well established. When choosing seed 
mixes choose seeds that are from adjacent sites and well adapted to the 
climate. Choosing plants from far away sources is a common cause of 
failure. Be careful of seed mixes that include other invasive plants. 


GRAZING Grazing animals can selectively control or suppress weeds. Cattle, sheep, 
goats, geese, and chickens have been used to graze undesirable species. 
Grazing must be continued until the weed’s seed bank is exhausted. It is 
important never to move the animals from an infested to an un-infested site 
since seeds can be spread in the animals’ droppings. 


BIOLOGICAL 
CONTROL 


Beneficial organisms can reduce a few certain plants. For example, two 
species of leaf beetle have been very effective in wiping out populations of 
purple loosestrife. To be effective, the insect or pathogen must be host-
specific and not pose a threat to other plants. 


PLANT DISPOSAL • Avoid leaving plant remains onsite. Many plants can re-root themselves 
if left in piles and grow anew.  


• If the invasive plants have seed heads, remove them from the site in 
sealed bags to ensure that the seeds aren’t spread to new areas on the 
way out. 
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CLEANING OF 
VEHICLES AND 


EQUIPMENT 


• In order to prevent the introduction and spread of invasive plants, all 
vehicles and equipment used on a base (especially those used for 
weed control) must be cleaned of dirt, mud, and visible plant material 
prior to being brought on base (if coming from off-base) or prior to 
coming on site (if coming from another location on base). 


• Vehicles and equipment must also be cleaned after construction, prior 
to being used elsewhere on base. 


• When moving vehicles/equipment from site to site when doing weed 
control, they should also be inspected and cleaned in order to prevent 
further spread. 


• Equipment may include things like weed whackers, shoes, shovels, 
etc. 


• Before leaving a site, workers should brush off shoes in order to 
prevent tracking seeds on the way to other sites. 


CHEMICAL CONTROL 
COMMON ACTIVE 


INGREDIENTS 
• Glyphosate, triclopyr, 2, 4D, imazapyr, and others 


METHOD OF 
DISPERSAL 


• Selective Broadcast Herbicides. These herbicides usually selectively 
kill one class of plants and are safe on other classes of plants. The 
herbicide is applied evenly over a large area of land usually through a 
boom sprayer. Boom sprayers can be mounted on a tractor, ATV, 
truck, airplane, or helicopter. Relatively small areas can be treated with 
a backpack sprayer or hand-compressed sprayer. 


• Non-selective Spot Treatment Herbicides. This method directly targets 
individual plants. Non-selective herbicides are used and are applied 
directly to the target and are less likely to affect non-target plants. Care 
must be taken to reduce drift that could harm non-target plants. Direct 
application is sometimes used in conjunction with non-chemical 
treatments especially when removing invasive trees and shrubs which 
require root kill to prevent re-sprouting. 


• Foliar Spray 
• Cut Stump Treatment 
Note: Correct timing of the herbicide application is often essential for 
effective weed control. Timing will depend on the species of weed, the 
mode of action, and persistence of the herbicide; non-chemical practices in 
use; soil conditions; and climate.  


RESTRICTIONS/ 
REGULATIONS/ 


PERMITS 


• When applying herbicide to riparian areas or other sites near water, 
use only formulations labeled for aquatic sites. 


• Herbicide applications to, over, or near waters of the United States may 
require coverage under a NPDES Aquatic Pesticide Permit. 


• Contact the natural resources manager before conducting invasive 
plant control in any natural area. 
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 CONSIDERATIONS 
SENSITIVE AREAS • Areas frequented by children—use mechanical controls instead of 


chemical controls whenever possible around playgrounds and 
childcare centers. 


• Sensitive habitats—Use non-chemical methods in natural areas 
containing endangered or threatened plant or animal species or use 
herbicides with care. 


• Use drift-reduction methods to prevent damage to non-target plants 
and organisms and sensitive sites. 


• Prevent pesticide drift into sensitive areas. 
SAFETY AND 


ENVIRONMENTAL 
PRECAUTIONS 


• Applicators must use personal protective equipment as required by the 
product label. 


• Since this operation is conducted in natural areas, care must be taken 
to prevent adverse impacts to the environment through control 
measures, vehicles, and workers. 


SPECIAL 
APPLICATOR 


QUALIFICATIONS 


• Contractors and personnel conducting invasive plant control must be 
knowledgeable about identifying and controlling the target plants. They 
must also be knowledgeable about preventing the spread of invasive 
plants.  


• They should also be able to produce maps (preferably using GPS and 
GIS) and write detailed reports.  


• All personnel applying herbicides must be licensed/certified pesticide 
applicators. 


ADDITIONAL INFORMATION 
Management of invasive species 
http://www.cal-ipc.org/ip/management/ipcw/mois.php  
 
The Bradley Method for Control of Invasive Plants 
http://courses.washington.edu/ehuf462/462_mats/bradley_method.pdf  
 
Federal and State Noxious Weed Lists 
http://plants.usda.gov/java/noxiousDriver  
 
Database of herbicide labels 
http://www.greenbook.net/  
 
Center for Invasive Plant Management 
http://www.weedcenter.org/  
 
DoD Strategic Management of Invasive Species in the Southwestern United States 
http://www.weedcenter.org/dodworkshop/2009/index.html  
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K.6.2. Terrestrial Weeds 
TARGET PEST(S) Grass-like, broadleaf, and woody weeds growing on land 


 
TARGET SITE(S) • Landscaped areas 


• Natural areas threatened by invasive plants 
PURPOSE • Reduce fire hazards 


• Remove vegetation coverage for rodents and other pests 
• Control the spread of invasive species  


RESPONSIBILITY • Pest Management Service Provider (PMSP): Conduct integrated pest 
management to control weeds. 


• Pest Management Performance Assessment Representative 
(PMPAR): Ensure contractor pest management service provider 
performs work in accordance with contract specifications. 


• Grounds Maintenance Provider (GMP): Remove weeds during regular 
landscape maintenance to prevent establishment; maintain the health 
of desirable plants. 


SURVEILLANCE 
METHODS Visual sighting 


FREQUENCY • Daily inspection of areas with extreme fire hazard 
• Weekly inspection of landscaped areas. Can be done in conjunction 


with regular landscape maintenance. 
• Yearly inspection of natural habitats targeted for ongoing weed-


abatement programs  
ACTION 


THRESHOLD 
Areas of installations where ordinance or other flammable/explosive 
materials are stored have zero tolerance for weeds due to fire hazard. 
Consequently, visual sighting of any weed warrants control. 
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NON-CHEMICAL CONTROL 


MECHANICAL 
REMOVAL 


• Pulling or hoeing: pulling can be done either by hand or with tools such 
as the weed wench which works well on large plants. Try to pull up as 
much root as possible as roots can sprout new shoots. Digging or 
hoeing is sometimes used in conjunction with pulling to remove the 
entire root. Follow up work will be necessary until desired plants 
become well established. 


• Mulching: mulch shades the soil surface and kills sprouting weeds. 
Mulching also keeps lawn mowers away from ornamentals. 


• Mowing: Mow unwanted plants before they have a chance to set 
seeds. 


• Chaining: chains are dragged across the top of target weeds, 
destroying the canopy and reducing weed density. 


• Root plowing: horizontal blades beneath the surface of the ground 
sever the root system of target weeds 


STEAM Steam applied to foliage will often kill plants. This technique is unlikely to be 
cost effective for most weed-control situations 


IMPROVE PLANT 
VIGOR 


• Landscaping plants that are healthy will be better able to compete with 
weeds, thereby slowing the rate of weed invasion. 


• Maintain proper watering, fertilizing, and pruning schedules for 
desirable landscaping plants. This is particularly important for 
managing crabgrass in turf. 


MULCH • Organic mulches include wood chips, sawdust, yard waste, and bark 
chips. Course textured mulches should be applied up to 4 inches deep. 
Fine textured mulches should be applied to a depth of about 2 inches. 


• Inorganic mulches include sand, gravel, and pebbles. Use a porous 
landscape fabric underneath to prevent mulch from sinking into soil. 


• Synthetic mulches include geotextiles and landscape fabric. Synthetic 
mulches can be used in conjunction with organic and inorganic 
mulches. 


CHEMICAL CONTROL 
COMMON ACTIVE 


INGREDIENTS 
• Glyphosate, 2,4-D, diuron, dicamba, sethoxydim, bromacil, diquat, 


surflan, and others 
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METHOD OF 
DISPERSAL 


• Pre-emergent: herbicide is applied to the soil before the weed 
emerges, preventing the weed from developing. The chemical should 
be applied to the soil just before seed germination. Selective pre-
emergents must be used so that desirable landscape plants are not 
harmed. 


• Foliar-sprayed Post-emergent: herbicide is sprayed directly onto the 
foliage of the weed. Post-emergents should be applied after the weed 
emerges, but before seed set. Foliar application is most effective when 
weeds are young. 


• Soil-applied Post-emergent: herbicide is applied to the soil around the 
weed. The herbicide is absorbed by the plant through its root system. 


• Stump Treatment: herbicide is applied to stumps immediately following 
cutting. For trees, the herbicide needs to cover the cambium which is 
located between the bark and wood. The herbicide prevents the tree or 
weed from growing stump-sprouts in the next growing season. 


• Weed and Feed Products: Some fertilizers are formulated with 
herbicides to prevent the growth of weeds.  


Note: Correct timing of the herbicide application is often essential for 
effective weed control. Timing will depend on the species of weed, the 
mode of action and persistence of the herbicide, non-chemical practices in 
use, soil conditions, and climate.  


CONSIDERATIONS 
SENSITIVE AREAS • Use mechanical controls instead of chemical controls whenever 


possible around playgrounds and childcare centers. 
• Avoid exposing natural areas containing endangered or threatened 


plant or animal species. Contact the natural resources manager before 
conducting invasive plant control in any natural areas. 


• Prevent pesticide drift into sensitive areas and onto desirable 
landscape plants. 


SAFETY AND 
ENVIRONMENTAL 


PRECAUTIONS 


• Applicators use personal protective equipment required by the product 
label. 


• Prevent drift of herbicides to non-target areas and prevent contact with 
desirable plants. Avoid contaminating water. 


ADDITIONAL INFORMATION 
Non-chemical methods are preferred. 
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K.6.3. Weeds in Rights-of-Way 
TARGET PEST(S)  Grasses and broadleaf and woody weeds 


 
TARGET SITE(S) Fence lines, road shoulders, parking lots, around fuel storage tanks, and 


sidewalks. 


PURPOSE • Decrease fire hazard 
• Prevent damage to paved surfaces 
• Decrease rodent and other pest infestations in dense weeds 
• Decrease the risk for vehicle and animal collisions due to weeds along 


roadways hiding wildlife  
• Increase sight lines along security fences 
• Improve aesthetics.  


RESPONSIBLE 
PARTY 


• Pest Management Service Provider: Conduct integrated pest 
management to control weeds 


• Pest Management Performance Assessment Representative: Ensure 
contractor pest management service provider performs work in 
accordance with contract specifications. 


• Grounds Maintenance Provider: Mowing to reduce height of weeds. 
May be the PMSP. 


SURVEILLANCE 
METHODS • Visual observation and identification during routine inspections. Annual 


surveys of roadways and fence lines. 
FREQUENCY • Daily inspection of area with extreme fire hazard. 


• Weekly inspection of landscaped areas. Can be done in conjunction 
with regular landscape maintenance. 


ACTION 
THRESHOLD 


• Areas of installations where ordnance or other flammable/explosive 
materials are stored have zero tolerance for weeds due to fire hazard. 
Consequently, visual sighting of any weed warrants control. 
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NON-CHEMICAL CONTROL 
MECHANICAL 


REMOVAL  
• Pulling or hoeing: pulling can be done either by hand or with tools such 


as the weed wench which works well on large plants. Try to pull up as 
much root as possible as roots can sprout new shoots. Digging or 
hoeing is sometimes used in conjunction with pulling to remove the 
entire root. Follow up work will be necessary until desired plants 
become well established. 


• Mowing: Mow unwanted plants before they have a chance to set seeds. 
• Chaining: Chains are dragged across the top of target weeds, 


destroying the canopy and reducing weed density. 
• Root plowing: Horizontal blades beneath the surface of the ground 


sever the root system of target weeds. 
STEAM Steam applied to foliage will often kill plants. This technique is unlikely to be 


cost effective for most weed-control situations 


PLANT 
COMPETITION 


Plant areas with desirable, low-height plants to outcompete weeds such as 
invasive grasses. 


WEED CONTROL 
MAT 


Comes in roll form and is composed of synthetic polyester fibers spun tightly 
together to prevent weed growth by blocking sunlight, yet still allowing water 
percolation for drainage, http://www.dot.ca.gov/hq/LandArch/roadside/detail-
fwc.htm 


MULCH • Organic mulches include wood chips, sawdust, yard waste, and bark 
chips. Course textured mulches should be applied up to 4 inches deep. 
Fine textured mulches should be applied to a depth of about 2 inches. 


• Inorganic mulches include sand, gravel, and pebbles. Use a porous 
landscape fabric underneath to prevent mulch from sinking into soil. 


• Synthetic mulches include geotextiles and landscape fabric. Can be 
used in conjunction with organic and inorganic mulches. 


CHEMICAL CONTROL 
COMMON ACTIVE 


INGREDIENTS 
Imazapyr, dichlobenil, bromacil, diuron, pendimethalin, prometon, 
tebuthiuron, hexazinone, dicamba, 2,4-D, diflufenzopyr, glyphosate, 
triclopyr, metsulfuron methyl, paraquat, sulfometuron, and others. 


METHOD OF 
DISPERSAL 


• Pre-emergent: Herbicide is applied to the soil before the weed 
emerges, preventing the weed from developing. The chemical should 
be applied to the soil just before seed germination. Selective pre-
emergents must be used so that desirable landscape plants are not 
harmed. 


• Foliar-sprayed post-emergent: Herbicide is sprayed directly onto the 
foliage of the weed. Post-emergents should be applied after the weed 
emerges, but before seed set. Foliar application is most effective when 
weeds are young. Use spot treatment of weeds on paved areas. 


• Soil-applied post-emergent: Herbicide is applied to the soil around the 
weed. The herbicide is absorbed by the plant through its root system. 


• Applications can be made to soil or paved surfaces. Herbicide 
treatments can also be made to graded surfaces prior to pouring 
asphalt or concrete during road or walkway construction. 


• Note: Correct timing of the herbicide application is often essential for 
effective weed control. Timing will depend on the species of weed, the 
mode of action and persistence of the herbicide, non-chemical 
practices in use, soil conditions, and climate. 



http://www.dot.ca.gov/hq/LandArch/roadside/detail-fwc.htm

http://www.dot.ca.gov/hq/LandArch/roadside/detail-fwc.htm
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CONSIDERATIONS 
SENSITIVE AREAS • Use mechanical controls instead of chemical controls whenever 


possible around playgrounds and childcare centers. 
• Avoid exposing natural areas containing endangered or threatened 


plant or animal species. 
• Prevent herbicide drift onto desirable landscape plants. 


SAFETY AND 
ENVIRONMENTAL 


PRECAUTIONS 


• Applicators use personal protective equipment required by product 
label. 


• Prevent drift of herbicides to non-target area and prevent contact with 
desirable plants. Avoid contaminating water. 
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EXECUTIVE SUMMARY 


This Integrated Wildland Fire Management Plan (IWFMP) provides the justification and foundation 


of a fire management program for the Barry M. Goldwater Range West (BMGRW) in southwestern 


Arizona. The plan’s focus is to provide recommendations for minimizing the threat of wildfire on 


the approximately 700,000 acres that comprise the BMGRW while following management 


objectives, and to outline a methodology for the implementation of these recommendations.  


 


This IWFMP analyzes the level of risk posed by wildland fire in order to provide recommendations 


regarding fire suppression. It also addresses wildfire occurrences in the range training areas, 


necessary pre-fire preparations, wildfire control methods, and coordination among multiple fire-


fighting entities. 


 


Wildland fires on military lands are a risk to human lives, natural resources, military assets, and the 


military mission. However, wildfires have not been and do not present a significant concern on this 


range. Approximately seventy-five percent of the range is classified as unburnable; no fires are 


expected to burn with flames longer than eight feet. There has been meager history of wildfire in the 


records for the range.  


 


The IWFMP describes the actions to be taken and defines the responsibilities of all offices, 


departments, and agencies involved. It includes information about land use and current biotic and 


abiotic conditions, fuels, weather, values at risk, relevant policies, organization, and specifics on pre-


suppression and maintenance actions.  


 


This IWFMP satisfies the requirement for a wildland fire management plan as established in the 


Federal Wildland Fire Management Policy. The plan complies with Department of Defense 


Instruction (DoDI) 6055.06, MCO 5090.2, and the Sikes Act (16 USC 670a-670o, 74 Stat. 1052, As 


Amended Through P.L. 113–291, Enacted December 19, 2014). 


 


The IWFMP recommends the establishment and strengthening of cooperative agreements for 


wildland fire response. It also recommends that wildland fuels be monitored after years where 


exceptional rainfall has occurred.  
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1.0 INTRODUCTION 


The Barry M. Goldwater Range (BMGR) is a military training range located in southwestern 


Arizona and is divided into two administrative units. BMGR East (BMGRE) is administered by 


Luke Air Force Base, Arizona (LAFB) while BMGR West (BMGRW) is administered by Marine 


Corps Air Station Yuma, Arizona (MCAS Yuma). BMGRW is configured principally to support 


the training needs of the aviation element of the Marine Air Ground Task Forces (MAGTF), but 


also provides weapons ranges and other sites that support the training of those ground elements that 


serve as the primary points of integration between its air and ground forces. 


 


The Integrated Natural Resource Management Plan (INRMP) for BMGR was completed in March 


2007 and revised in June 2013. One of the requirements of that document was to create and 


implement a Wildland Fire Management Plan (WFMP). This Integrated Wildland Fire Management 


Plan (IWFMP), which addresses BMGRW, complies with applicable laws and regulations, and 


fulfills the direction established by DoDI 6055.06, MCO 5090.2, and the Sikes Act. 


 


The goal of this IWFMP is to provide for firefighter and public safety and to maximize military 


training operations, prior to and during wildland fire events. It provides specific guidance, 


procedures, and protocols for the management of wildland fires on all BMGRW lands. This plan 


defines the responsibilities of the offices, departments, and agencies involved, and describes fire 


pre-suppression and suppression actions to be taken on a strategic as well as tactical basis.  


1.1 Planning Considerations and Authority 


The Federal Wildland Fire Management Policy sets forth the guiding principle that, “Fire 


Management Plans, programs, and activities support land and resource management plans and 


their implementation (National Wildfire Coordinating Group 2009).” The Barry M. Goldwater 


Range (BMGR) INRMP is the plan that this IWFMP supports. 


 


Recommendations will be implemented under the INRMP and the associated Environmental Impact 


Statement, and in accordance with the National Environmental Policy Act (NEPA). The INRMP 


prescribes natural resource conservation/management on the BMGR that is: 1) sustainable; 2) in 


accordance with laws and regulations; and 3) integrated with existing military installation plans and 


mission requirements. The INRMP will ensure that lands remain available and in good condition to 


support the BMGR’s military mission with “no net loss” of military training capability. This IWFMP is 


consistent with the direction of the INRMP. 


 


In addition, this plan is being conducted in accordance with NEPA of 1969, the Sikes Act 


Improvement Act as Amended through 2003 and the Military Lands Withdraw Act (MLWA) 1999. 


Also applicable is MCAS Yuma, Range and Training Areas Standard Operating Procedures (Station 


Order 3710.6J, Chapter 2 Environmental Procedures) and the Station Environmental Compliance 


and Protection Standard Operating Procedures (Station Order 5090.2A July 2018). 
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The ultimate drivers for this Wildfire Management Plan are: 


• The Sikes Act – legally mandates no net loss in the capability of military installation lands 


to support its mission; 


• Executive Order 13112 – which directs federal agencies to prevent the introduction of 


invasive species; and  


• The Endangered Species Act – directs federal agencies to conserve endangered and 


threatened species. 


 


Wildfires can remove land from training both during a fire and afterwards, due to allowances for 


habitat recovery. Wildfires also cause disturbances that allow invasive species to become established, 


threaten plant communities, and damage habitat causing wildlife to be negatively affected. The 


effects of wildfires demand a comprehensive plan to be used to minimize the impacts from a wildfire, 


and ensure BMGR operates within legal requirements. 


1.2 Compliance with Department of Defense Policy 


This Integrated Wildland Fire Management Plan is in compliance with: 


• DoDI 6055.06, dated 21 Dec 2006 DoD Fire and Emergency Service Program,  


• Marine Corps Order (MCO) 11000.11A Marine Corps Fire Protection and Emergency 


Services Program (16 Aug 2017), 


• MCO 5090.2, Environmental Compliance and Protection Program, 


• BMGR Integrated Natural Resources Management Plan (INRMP), February 2013, 


• Federal Wildland Fire Management Policy and Program Review, 2009, 


• Sikes Act, as amended. 
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2.0 AFFECTED AREA 


The western portion of the BMGR consists of approximately 700,000 acres located entirely in 


southwestern Yuma County, Arizona (Figure 1). The BMGRW is bounded by the international 


United States/Mexican border to the south, the Cabeza Prieta National Wildlife Refuge (NWR) to 


the south-east, and Bureau of Reclamation (BOR) and State Trust land to the west. To the north, a 


mix of private, State Trust Land, and Bureau of Land Management (BLM) parcels border the 


BMGRW. 


 


The range is used for a variety of military training activities (e.g. live fire, inert, laser, troop 


movements, etc.). However, the predominant use of BMGRW is to provide land and airspace for air 


combat training. 


2.1 Location 


The BMGRW lies on a west-east axis and falls entirely in Yuma County (Figure 2). The range 


includes a majority of the Gila Mountain Range, the Lechuguilla Desert, and the Mohawk Valley. 


To the southeast, the range is bordered by the Cabeza Prieta Mountains. To the north, the range is 


bounded by Interstate Highway 8. 


2.2 Topography 


The BMGRW is located in the Sonoran Desert, encompassing much of the Gila Mountains, the 


Tinajas Atlas Mountains, the Copper Mountains, and a portion of the Mohawk Mountains. It also 


includes vast stretches of the Yuma Desert, the Lechuguilla Desert and Mohawk Valley. Its terrain 


is characterized by large, broad sweeps of relatively flat land bisected or interrupted by small 


mountain ranges. The range lies between 180 and 3,143 feet above mean sea level. 


 


The Sonoran Desert of Arizona is situated in the southwestern portion of the Basin and Range 


physiographic province. This area is characterized by generally steep, subparallel, discontinuous 


mountain ranges that trend northwest to southeast separated by broad, gently sloping to nearly flat, 


deep alluvial basins. The BMGRW is characterized by the rugged Gila and Copper Mountains, lands 


that rise abruptly from broad alluvium-filled desert basins. Landforms are typically rounded hills and 


plains that form a flat to rolling topography. 


2.3 Geology/Soils 


Though range-wide soil mapping has been identified as an Action Item in BMGRW’s INRMP (page 


6-9), a geologic and/or soil survey has not been completed for the range. However, a soil survey has 


been completed for the region just north of the range (National Resource Conservation Service 


(NRCS) 2011). Presumably, the soils identified along the range’s boundary extend into the BMGRW. 


While we cannot describe anything within the interior of the range, based on the surrounding survey, 


we can assume the following soil characteristics for portions of the range. 
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The following soil types have been identified surrounding the range: 


• Antho fine sandy loam (deep, well drained, nearly level soil on flood plains and low terraces; 


permeability is moderately rapid; non-irrigated areas of this soil have poor potential for 


rangeland wildlife habitat; hazard of soil blowing is increased if plant cover is not preserved) 


• Antho sandy loam (deep, well drained, nearly level soil on flood plains and low terraces; 


permeability is moderately rapid; non-irrigated areas of this soil have poor potential for 


rangeland wildlife habitat) 


• Carrizo very gravelly sand (deep, nearly level of moderately sloping, excessively drained 


soil is on flood plains and recent alluvial fans; permeability is very rapid; the hazard of 


erosion is high during torrential showers; flooding hazard) 


• Dateland fine loamy sand (deep, well-drained soil on broad alluvial fans; permeability is 


moderately rapid; non-irrigated areas of this soil have poor potential for rangeland wildlife 


habitat) 


• Harqua-Tremant complex (deep, well drained, gently sloping soils on alluvia fans and low 


terraces; permeability is moderately slow; non-irrigated areas have poor potential for wildlife 


habitat and fair potential for wetland wildlife habitat) 


• Laposa-Rock outcrop complex, 15-75 percent slopes (scattered throughout mountains and 


hills; Laposa soil is moderately deep and well drained and permeability is moderate; 


Rockcrop consists of exposed areas of granite, gneiss, schist, andesite, and rhyolite with 


runoff rapid; very poor potential for rangeland wildlife habitat) 


• Ligurta-Cristobal complex, 2-6 percent slopes (deep, well drained, strongly saline soils on 


old alluvial fans and low terraces; permeability is moderately slow with surface runoff that 


is rapid, though the hazard for water erosion is slight; these soils have very poor potential 


for rangeland and wetland wildlife habitat) 


• Rositas sand (deep, excessively drained, nearly level to rolling soil on terraces, alluvial fans, 


and sand dunes; formed in mixed, sandy, windblown material; permeability is rapid; used 


mainly as range; nonirrigated areas are very poor for rangeland wildlife habitat) 


• Rositas-Ligurta complex (soils consist of deep, gently sloping soils on low terraces and sand 


dunes; somewhat excessively drained; wind-deposited dunes; permeability is rapid; mainly 


used as range; soils are highly susceptible to soil blowing) 


• Tremant-Rositas complex (deep, well drained and somewhat excessively drained, level to 


gently sloping soils on low terraces, old alluvial fans, and sand dunes; formed in mixed 


gravelly alluvium and mixed, sandy, windblown material; permeability is moderately slow; 


surface runoff is mediums and hazard of water erosion is slight) 


• Wellton loamy sand (deep, well drained, nearly level to gently sloping soil is on broad 


alluvial fans and terraces; permeability is moderately rapid; surface runoff is slow and hazard 


of water erosion is slight) 


• Wellton-Dateland-Rositas complex (deep, gently sloping to moderately sloping soils on old 


alluvial fans and sand dunes; permeability is moderately rapid with surface runoff is slow 


and the hazard is water erosion is slight; the hazard of soil blowing is high) 


 


Many of the soils described exhibit a slight to high wind and water erosion hazard. Coupled with the 


range’s identified challenges with off-road soil disturbances due to driving associated with cross-


border travel, there is a reasonable potential for post-fire erosion to occur if significant plant cover is 


removed by a fire or from fire suppression activities. 







Regional Map
BMGR - West
MCAS Yuma


Yuma, Arizona


F I G U R E


1
Path: Q:\NaturalResources\NAVFAC\MCAS_Yuma\MXD\ReportFigures\Fig1_Regional_BMGRW.mxd, aaron.johnson  10/5/2017


Mexico
S e a  o f
C o r t e zP a c i f i c


O c e a n


NV


CA
AZ


NM


1 inch = 10 miles


0 105
Miles o


Service Layer Credits: Sources: Esri, HERE, DeLorme, USGS, Intermap,
INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri
Korea, Esri (Thailand), MapmyIndia, NGCC, © OpenStreetMap contributors,
and the GIS User Community


Legend
BMGR - West







  


Integrated Wildland Fire Management Plan for BMGRW 


Marine Corps Air Station Yuma 


November 2018 


Page 6 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


This page intentionally left blank







F I G U R E


P a c i f i c
         O c e a n


Vicinity Map
BMGR - West
MCAS Yuma


Yuma, Arizona


G I L A  M O U N T A I N S


M O H A W
K  V A L L E Y


L E C H U G U I L L A
D E S E R T


Cabeza Prieta
National Wildlife Refuge


Range Road Little Pass


Range 
1Tr


ail


Camino del Diablo West


Canon Way


Military Drag


Tinajas


Altas Pass


Papago Road


DrippingSprings Road


Cipriano Pass


El Camino Del Diablo East


Fo
oth


ills
 B


lvd


El CaminoDel Diablo


Mohawk Papago Well Rd


Border Road


Target Road


AV
E 1


0E


Ra
da


r R
oa


d


Hobbs Drag


Tule Road


Mohawk Drag


Path: Q:\3554_NaturalResources\NAVFAC_MCAS_Yuma_Hercules_WildfirePlan\MXD\ReportFigures\WildfirePlan_BMGRW\Fig2_Vicinity_BMGRW.mxd,  aaron.johnson  7/25/2018


21 inch = 5 miles o0 52.5
Miles


Service Layer Credits: Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P,
NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, ©
OpenStreetMap contributors, and the GIS User Community


Legend
BMGR - West


Authorized Roads - BMGRW
Category


SECONDARY
TERTIARY
TRAIL
OTHER
UNKNOWN







  


Integrated Wildland Fire Management Plan for BMGRW 


Marine Corps Air Station Yuma 


Hercules Project Number 1455404047 


November 2018 


Page 8 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


This page intentionally left blank







  


Integrated Wildland Fire Management Plan for BMGRW 


Marine Corps Air Station Yuma 


November 2018 


Page 9 


 


2.4 Natural Resources 


2.4.1 Climate 


Average rainfall over the entire range, based on long-term weather patterns, is less than 5 inches per 


year. Rainfall in the western extremes of the range averages no more than 3 inches annually. Annual 


rainfall within the Sonoran Desert is highly variable in terms of its amount, seasonal timing, and 


geographic distribution. Most of the annual precipitation typically occurs during mid-winter from 


frontal types of storms or during a late summer monsoon-type of rainfall period. Because of the 


irregularity of rainfall patterns, some range locations may receive little or no rain during the same 


year in which other areas receive average or above-average precipitation. 


 


The overall effects of the prevailing low rainfall patterns are exacerbated by high temperatures and 


regional evaporation potentials that greatly exceed other rainfall regimes. Summer daytime 


temperatures on the range often are in excess of 110 degrees Fahrenheit and annual evaporation 


potentials can be greater than 86 inches in the western part of the range. 


 


Climatic conditions tend to be persistent, but as noted, rainfall patterns are highly irregular. The 


region has experienced persistent and reoccurring drought for more than a decade, and some climate 


models predict continued drought as a result of global climatic change (Seager et al. 2007 in 


Villarreal, Miguel L. et al. 2013). Increased temperatures and variable precipitation events related to 


drought and climate change could affect the BMGRW by decreasing soil moisture, increasing 


drought stress in vegetation and wildlife, and decreasing the availability of surface-water resources. 


2.4.2 Water Resources 


2.4.2.1 Surface Water 


Surface water at the BMGRW is very limited. There are no perennial or intermittent streams present 


on the range and ephemeral stream flow occurs only in immediate response to sizable rainfall events. 


Surface water drainage on the BMGRW is outward from the mountain ranges and, for most of the 


area, ultimately northward by numerous feeder washes into the larger washes that flow to the Gila 


River, which in turn flows west into the Colorado River. Some storms cause flash flooding in the 


smaller mountain drainages and short-term flooding in the larger valley washes and floodplains. 


 


Natural flooding events are highly variable in frequency and intensity and can have a large effect on 


natural community composition, structure, and function. Some rain water collects in natural rock 


catchments (also known as tanks or tinajas), human-modified natural catchments, or artificially 


constructed tanks where the water may persist for weeks or months without recharge until it 


eventually evaporates or is consumed by wildlife. 


 


Currently, many roads are intercepting the natural ephemeral washes, and serve as man-made 


drainage channels for the watershed. Because of steep slope and frequent motorized vehicles, many 


roads surfaces are severely incised. Those incised roads separate the lower and upper portions of the 


watershed, and disconnect the lower watershed from receiving water flow from the upper watershed. 
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At present, the lower and upper watersheds have distinct vegetation covers as woody riparian 


vegetation types are disappearing in the lower watershed. The incised roads have also caused 


headcuts extending to the upper watershed. Drag road operations create berms along the road sides 


that interrupt and divert overland flows. A number of drag roads in BMGRW exhibit the effects of 


this phenomenon. In places where roads have been repeatedly drug, the road beds have receded below 


grade and become small washes during storm events as runoff is captured from multiple natural 


drainages that are traversed by the road. Drag road berms also act to dam surface runoff in a number 


of BMGRW locations, which cause runoff from small and moderate storms to pond on the upstream 


side of the road. As a result, thick stands of vegetation develop in response to the increase soil 


moisture on the upstream side of the road and the natural vegetation community declines for some 


distance on the drier downstream side of the road. 


 


Similarly, the consequence of the numerous cross-country vehicle routes that have been created over 


the last five years as a result of illegal cross-border traffic and law enforcement reactions have not 


been assessed. In some heavily-used traffic corridors, which are affected by multiple vehicle trails, 


drainage impacts may be concentrated, but localized effects on surface drainage from cross-country 


vehicle use are scattered in many locations of BMGRW. 


2.4.2.2 Ground Water 


Due to high evaporation rates, low rainfall, and rapid runoff, the BMGRW’s groundwater resources 


are extremely limited. In the general region, groundwater reservoir consists of two major sub-


divisions: poor water-bearing rocks of Tertiary age and water-bearing deposits of Pliocene to 


Holocene age. These sub-divisions contain some water, but much of it is highly mineralized and the 


rocks are too poorly permeable or lie at too great a depth beneath most of the area to be significant 


sources of groundwater. 


2.4.3 Vegetation 


Vegetation in the BMGRW is defined by the physiography of the area and the availability of water, 


with broad desert bajadas1 and valleys separating largely bare, rocky mountain ranges, with extensive 


reticulating wash systems lacing the slopes of the washes and valley bottoms. The region is part of 


the Lower Colorado River Valley subdivision of the western Sonoran Desert (Phillips et al. 2015). 


The western side of the ranges on the BMGRW are catchments for sand, with extensive sand and 


dune systems.  


 


The BMGR INRMP (2007) broadly defines the vegetation communities of the BMGRW in thirteen 


categories, based upon an earlier work by The Nature Conservancy (TNC) (Hall et al. 2001). This 


report categorizes the vegetation into: 


1. Valley Bottom Floodplain Complex 


2. Dune Complex and Dune Endemics 


3. Creosotebush-Bursage Desertscrub 


                                                 


 
1 A broad slope of alluvial material at the foot of an escarpment or mountain.  
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4. Creosotebush-Big Galleta Scrub 


5. Paloverde-Mixed Cacti-Mixed Scrub on Bajadas 


6. Paloverde-Mixed Cacti-Mixed Scrub on Rocky Slopes 


7. Sand Tank Mountains Uplands 


8. Elephant Tree-Limberbush on Xeric Rocky Slopes 


9. Desert Playa 


10. Valley Xeroriparian Scrub 


11. Mountain Xeroriparian Scrub 


12. Salt Desertscrub 


13. Desert Tinajas/Springs 


 


Malusa and Sundt (2015) provide a much more detailed view of vegetation, characterizing seven 


vegetation alliances (creosote, bursage, saltbush, brittlebush, Mormon tea, watercourse, and blue 


paloverde, plus barren and disturbed lands), with 25 vegetation associations and 42 sub-associations 


that roughly correspond with the earlier classification scheme. The following commentary is based 


upon the latter work. 


 


Creosote alliance associations and sub-associations which occur mostly on bajadas and valleys 


comprise 77 percent of the vegetation on the BMGRW, thus creosote bush scrub in one form or 


another is the dominant vegetation of the range. These are typically wide-spaced shrub communities 


whose composition can range from relatively simple (only creosote is dominant, 14 percent of cover) 


to low diversity (i.e., creosote-bursage, which is the most extensive association on the BMGRW at 


40 percent coverage) to relatively high diversity (i.e., where creosote overlaps with a watercourse or 


other community such as creosote-bursage/palo verde-ironwood, 14 percent coverage). Diversity can 


also increase with elevation, where stem succulents such as agaves and cacti (including teddy bear 


cholla [Cylindropuntia bigelovii] and saguaro [Carnegiea gigantea]) are more common.  


 


Bursage alliance associations and sub-associations comprise 16 percent of the vegetation cover on 


the BMGRW. These fall generally within the creosote bush-bursage category of the earlier TNC 


classification, but also extend into the xeric mountains. White bursage is by far the most common 


and dominant species. Bursage associations are often intimately associated with related creosote 


associations, but are also common in the rocky mountain and sandy areas where creosote may be 


limited, and where associates include such species as big galleta grass (Pleuraphis rigida) on sand, 


and elephant tree and brittlebrush (Encelia farinosa) in the mountains. The most common bursage 


associations include white bursage-creosote (4 percent coverage), white bursage-elephant tree (7 


percent coverage) and white bursage-big galleta (4 percent). 


 


Brittlebrush alliance associations, which are often associated with creosote and/or white bursage, 


comprise about 2.5 percent of the vegetative cover on the BMGRW. These are generally associated 


with dark rock or dark substrates in the mountains (particularly in the Mohawks) and are also 


common along washes. Mormon tea (Ephedra spp.) associations are also found on mountain slopes 


and in washes, and account for 0.7 percent. Both of these alliances would fall geographically in the 


xeric mountain elephant tree-limber bush category of the TNC classification. 


 


The mountain and valley xeroriparian scrub categories (Hall et al. 2001) roughly correspond to the 


watercourse alliance associations and various floodplain associations of Malusa and Sundt (2015). 
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These basically linear features total over 2,725 miles in the BMGR as a whole (INRMP 2007). 


Watercourse alliance associations account for slightly more than 2 percent of the BMGRW, and fall 


from the mountains to dissect the broad bajadas and valleys. They include such tree species as 


ironwood (Olneya tesota), mesquite (Prosopis glandulosa), and blue palo verde (Parkinsonia 


florida), and shrubs such as wolfberry (Lycium spp.), desert lavender (Hyptis emoryii), catclaw acacia 


(Acacia greggii), cheesebush (Hymenoclea salsola) and brittlebrush. Physically, wash systems can 


range from a simple, shallow single channel (a stringer wash) to broad, well-developed relatively 


diverse arroyos with several to many braided channels. These are easily recognizable by the increased 


density of shrubs along their courses, particularly with the taller tree species in better developed 


washes. Wash species can extend into and overlap with those of intimately associated neighboring 


stands of “upland” vegetation. A great number of washes can sometimes present the illusion of a 


near continuous stand of riparian species (Shreve and Wiggins 1964). 


 


Barren lands without vegetation account for about 0.1 percent of the BMGRW, while human 


disturbance has drastically affected only about 0.5 percent despite public access and military use. 


The remaining vegetation alliances (blue palo verde and saltbush) on the BMGRW account for less 


than 0.05 percent of the vegetation, thus representing fairly rare associations for the region, and are 


more typical of southeastern California (Malusa and Sundt, 2015).  


 


Sahara mustard (Brassica tournefortii) was by far the most common non-native invasive species 


detected by Malusa and Sundt (2015) on the BMGRW, and can form extensive stands in several 


habitats, but especially in floodplains and sand or other areas that are subject to regular natural or 


human disturbance. Though the often low-growing but relatively low impact Arabian or 


Mediterranean grasses (Schismus spp.) are common, they do not provide extensive cover, and other 


non-native grasses appear to be fairly rare. 


2.5 Site-wide and Adjacent Values at Risk 


2.5.1 Values at Risk within the BMGRW  


There are several facilities on the BMGRW; however, only a few constitute a value at risk from 


wildfire, because of the non-combustible nature of the facilities. The non-ignitable values at risk are: 


 


Rescue Beacons. There are 17 beacons located throughout the range. If activated, the U.S. Border 


Patrol will respond with life-saving provisions. The beacons themselves are completely non-


combustible.  


 


KNOZ/ALF Auxiliary Landing Field. This improvement, which is located on the northwest 


portion of the range at the eastern end of E. County 19th Street, is non-combustible.  


 


“Yodaville Urban Target Complex”. This is an urban close air support (CAS) target complex built 


with shipping containers; some structures are four stories high (Darack, 2009). The complex includes 


178 mock buildings, 131 personnel targets, 31 vehicle targets, and is equipped with streetlights. 


There are four Tactical Air Control Party sites around the periphery (virtualglobetrotting.com/map/-


urban-target-complex/view/google. 
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Fortuna Mine. Foundations and an occasional large timber are the only remains of the 


settlement.  


2.5.2 Road Access 


Approximately 75 percent of BMGRW is available for general public access. All or portions of the 


public use area continues to be subject to occasional temporary closures to support military activities 


that present safety hazards and/or have security requirements. 


 


All visitors are required to obtain a BMGR Visitor’s Permit, which is valid from 1 July to 30 June of 


the following year. BMGRW visitors are not required to view the Air Force Visitor Safety Video 


that is compulsory for visitors prior to entering BMGR East. 


 


The active road system documented in the 2007 INRMP for BMGRW included a total of 636 miles 


of active roads, of which 427 miles are designated public access roads.  


 


There are infrequent illegal entries into the BMGRW across the southern border. Due to this activity 


there is an ongoing presence of the U.S. Border Patrol. Officers traverse the BMGRW in vehicles 


and ATVs usually on the dirt roads, and occasionally off-road. 


2.5.3 Off-site Values 


Existing land use on the perimeter of the BMGRW includes communities, industry, range land for 


livestock grazing, agricultural land, Native American reservation land, public land with multiple uses 


including recreation, and undeveloped desert. 


 


Three census designated places are located within a mile of the northern border. These are:  


1. Wellton (2016 estimated population of 2,968),  


2. Fortuna Hills (2010 estimated population 26,265)  


3. Tacna (2010 estimated population 602)  


 


The City of Yuma (2016 estimated population of 94,906), is located several miles northwest of the 


BMGRW.  


 


Land use within most of these communities includes a mix of commercial (service stations, hotels, 


restaurants, grocery and souvenir stores, and other related service businesses), industrial, recreational 


(e.g. golf courses) and residential uses. Fortuna Foothills primarily attracts winter visitors. 


 


Parcels are privately owned, while many vacant parcels are owned by the State of Arizona and the 


U.S. Department of Interior BLM. 


 


Agricultural uses near the BMGRW include irrigated cropland and orchards with the most common 


crops including citrus, cotton, vegetables, and small grains. Agricultural land uses are most common 


in the fringes of the Yuma metropolitan area, but are also located north of the western half of the 


BMGR along Interstate 8. 
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The closest values at risk are private parcels located near what are known as the “orphaned parcels”, 


which are situated in the northern and western extent of the range. These private parcels have several 


types of land use including pasture and agriculture, principally citrus groves, and vineyards. 


Residential structures are scattered throughout the adjacent parcels. Most of them are built with 


ignition-resistant construction and some have well-tended defensible space but other parcels contain 


flammable fuels (both vegetative and built). Churches and areas of large congregation are also 


located in the vicinity of the range’s border.  


 


The possibility of a fire moving off the range to adjacent values at risk in the “orphaned parcels” or 


other property is extremely small. Because the BMGRW abuts a relatively undeveloped portion of 


the BMGRE, the values at risk to the east are negligible. The southern property boundary is the 


International border with Mexico. The land use to the south is undeveloped desert.  


 


Further away, large industrial land uses near the range include the Copper Mountain Landfill (near 


Wellton) and the Gila and North Gila electrical substations (east of Yuma). There are several canals, 


transmission lines, and pipelines on the lands adjacent to the range. 


 


Lands adjacent to the BMGRW that offer the most recreational opportunity include the Sonoran 


Desert National Monument (NM), Cabeza Prieta NWR, and Reserva de la Biosfera de El Pinacate y 


El Gran Desierto de Altar. The Cabeza Prieta NWR (much of which is designated as Wilderness) is 


located along portions of the BMGRW’s southern border. While this land is available to the public 


for recreation, motorized access is very limited so recreation is largely limited to persons with wild 


land skills who are seeking a primitive landscape for the recreational experience. Primitive camping 


and hiking opportunities are available immediately south of the international border in the Reserva 


de la Biosfera de El Pinacate y El Gran Desierto de Altar.  


 


All of the areas in which recreation is most likely to occur are predominantly undeveloped desert. 


Most of the other non-agricultural areas also are undeveloped desert, including the land in Mexico 


that is south of the BMGRW boundary and much of the land north of the BMGRW along Interstate 


8. These land uses do not pose additional risk of ignition nor risk of fire spread into the Range; the 


land use and the land itself do not constitute a significant value at risk.  
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3.0 GOALS AND OBJECTIVES 


The BMGRW’s INRMP states that the overall goal of the BMGR training range is “reserved 


for use by the Secretaries of the Air Force and Navy for: 


 


• An armament and high-hazard testing area 


• Training for aerial gunnery, rocketry, electronic warfare, and tactical maneuvering and air 


support 


• Equipment and tactics development and testing; and other defense-related purposes 


consistent with those specified” in the MLWA act of 1999. 


 


This IWFMP seeks to balance several goals: maximizing land use for BMGR’s primary mission 


stated above, compliance with applicable laws and regulations, maximizing personnel safety, and 


maintaining native habitats. 


 


Pertinent goals and objectives specific to the prevention and suppression of wildfires include: 


Goal 1 Protect human life and property within and adjacent to BMGRW through the 


implementation of a comprehensive wildfire management program. 


Objective 1. Minimize natural resource damage from wildfires with a minimum cost 


consistent with values at risk, and minimize the impacts from suppression activities. 


Objective 2. Assess all wildfires with regards to unexploded ordnance risks to 


responding personnel, and risks to natural and cultural resources. 


Goal 2 Monitor hazardous fuel accumulations in areas that could be susceptible to 


wildfire damage in order to determine the suppression strategy in the future IWFMP. 


Objective 1. Monitor and evaluate the effects of fire management on the 


ecosystem in order to refine program objectives. 


Objective 2. Facilitate scientific investigation and research to refine vegetative fuel 


characteristics (volume, continuity, moisture) in order to better assess risk, determine 


natural fire regimes, and assist in implementing the fire management program’s goal. 
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4.0 ORGANIZATIONAL STRUCTURE 


The BMGRW falls under the jurisdiction and control of the Commanding Officer (CO) of MCAS 


Yuma, Arizona, who reports to the Commanding General of Marine Corps Installations West 


(MCIW) at Marine Corps Base Camp Pendleton, California, for administrative and facilities support. 


The CO administers all actions on the range while other departments provide support to users, 


including tenants and other transient personnel and activities. The Fire Department at the MCAS in 


Yuma does not have a wildland firefighting mission. Regardless, the MCAS Yuma Fire Department 


is ultimately responsible for all wildfire suppression activities in the BMGRW. The department 


depends heavily on local mutual aid agreements for any wildland fire suppression activity. DoDI 


6055.06, Enclosure 5, authorizes and permits routine assistance to and from local jurisdictions as 


defined by the mutual aid agreement. The MCAS Yuma Fire Department will be responsible for all 


current and future mutual aid agreements that support suppression activities in the BMGRW. This 


would include local fire departments such as the Yuma City Fire Department and federal firefighting 


agencies such as the BLM and/or the National Park Service.  


4.1 Staffing 


The following formal positions have direct responsibility for the implementation of the wildfire 


management program at BMGRW. 


Commanding Officer, MCAS Yuma: Authority for the approval of this plan and responsible 


for the implementation of this plan. He/she will define the roles and responsibilities for 


personnel who implement wildland fire management on the installation, and program 


resources needed to implement the plan.  


Range Management Department: Advises the Commanding Officer, MCAS Yuma, with 


regard to natural resource management, range safety, range operations, as well as the overall 


military mission of the BMGRW. 


Conservation Law Enforcement Officer (CLEO): With the assistance of the Natural 


Resources Specialist, the Conservation Law Enforcement Officer, or Conservation Manager 


(CM) is responsible for assuring that a risk assessment for natural and cultural resources is 


performed before actions are taken. 


Natural Resources Specialist: Will serve as Resource Advisor on all wildfires. Additionally, 


the Natural Resource Specialist will oversee the monitoring of fire effects of wildfires. He/she 


will develop rehabilitation and restoration plans following a wildland fire. 


 


The decision to use military personnel will be determined by the CO. The CO will also decide upon 


the use of military aircraft for suppression activities as necessary to prevent the spread of fire onto or 


off the installation. The MCAS Yuma Fire Department will be responsible for coordinating with current 


and future participants of mutual aid agreements to suppress wildfires.  
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5.0 WILDLAND FIRE PROGRAM COMPONENTS 


All fires that burn natural vegetation in the BMGRW are defined as wildland fires; however, these 


fires have not received immediate fire suppression actions to minimize the area burned because the 


vegetative fuels generally do not sustain fire spread. Wildfires are too infrequent and limited in extent 


to pose a significant threat to the sensitive ecosystems, cultural sites, and testing/training lands of 


BMGRW. The vast majority of BMGRW is unburnable except under extreme vegetation growth 


conditions. Even during unusual periods of excessive rainfall, very large and destructive wildfires 


are not possible due to the low vegetative fuel volume and discontinuous arrangement of fuels. As 


such, wildfires are usually not considered to be a hindrance to operations. 


 


Modified suppression is an appropriate strategy when also considering the safety of firefighters in 


light of the unexploded ordnances. Even without action, the specific suppression objectives for 


individual fires is met due to vegetation’s sparseness, discontinuous and of low volume 


condition of the fuels. 


 


Because the MCAS Yuma fire department does not have a wildland firefighting mission, a crucial 


wildland fire management strategy will be to emphasize pre-fire actions to include ignition 


prevention, detection, reporting fuels management, and attentive monitoring of fuel conditions that 


may warrant suppression. Existing mutual aid agreements with local fire departments and other 


federal agencies with wildland firefighting capacity and mission will be relied upon. 


5.1 Wildland Fire Suppression 


5.1.1 Initial Attack 


All wildfires on the BMGRW must be reported to Range Control (Leg Iron) (range radio or 


telephone). If a fire is reported to Range Control, Range Control will notify the MCAS Yuma 


Emergency Dispatch Center immediately. Fires may be reported by calling 911 as well, however, 


this option may result in a longer response time than calling Range Control directly. Reference DoDI 


6055.06 and the Wildland/WUI Operations Fire and Emergency Services SOP (2016) for current 


wildfire response protocols at the BMGRW. 


5.1.2 Extended Suppression 


Because of the patchy arrangement and low fuel volumes, wildfires will not require suppression 


assistance; extended suppression is not required nor addressed in this IWFMP. Facility protection 


will not require extended suppression because of the ignition-resistant nature of the facilities, and 


because of the non-combustible nature of the areas surrounding the facilities. 


 


All wildfires will be reported to the MCAS Yuma Natural Resources Specialist so that she/he can 


serve as Resource Advisor to the Incident Commander. After the incident, the MCASY Fire 


Department will report the incident to the National Fire Incident Reporting System (NFIRS) as per 


the current version of the NFIRS Complete Reference Guide, per DoDI 6055.06. All wildland fires 


will be investigated to determine point of origin and assignment of a fire cause classification 


(Incendiary, Accidental, Natural and/or Undetermined). 
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5.1.3 Minimum Impact Suppression Tactics (MIST) Requirements  


Minimum Impact Suppression Tactics (MIST) are a specific set of practices used during fire 


suppression that lessen impacts to sensitive resources while still meeting fire management objectives. 


Reducing impacts to natural resources may reduce or eliminate the need for rehabilitation efforts 


after a fire. 


 


In order to minimize the effects of fire suppression activities, it is recommended that the MCAS 


Yuma Fire Department request the responding agency to use MIST as its primary means to fight fire. 


Additionally, this plan and its intent to use MIST will be communicated to local fire departments that 


may respond to wildfires.  


5.1.4 Other Fire Suppression Considerations  


In addition to concerns regarding protection of special status species, fire suppression can cause an 


increase in road disturbance, and affect several types of values at risk, such as cultural resources, and 


the protected habitats themselves. The presence of special hazards, major utilities, and easements 


should be taken into account when suppression action is considered. 


 


Because wildfires are expected to be rare and non-damaging, natural and cultural resources would 


not be affected by the limited fire suppression activities and the resulting associated negative impacts. 


The few locations where wildfires are most likely to spread are near roads where accumulated runoff 


produces enough continuity of fuel. 


 


All ground-based wildland fire suppression activities will be delayed until the potential for 


unexploded ordnance hazards is assessed and mitigated. Air-based wildland fire suppression would 


be necessary until ground-based travel can be deemed safe. It is most likely fires would be self-


extinguished by that time.  


5.2 Wildland Fire Preparedness 


The mission of the MCAS Yuma fire department does not include wildland fire suppression. In the 


unprecedented event of a wildfire that would require response, the nearest firefighting staff from 


participants in existing mutual aid agreements would be called upon. It is expected that responders 


would travel from Yuma, Arizona, with a response time of less than one hour or less via aerial 


response. 


5.2.1 Fire Prevention, Community Education, Other Community Assistance 


Activities  


Fire prevention includes minimizing combustible fuels and ensuring fire safe human behavior. 


Combustible fuels are being and will continue to be minimized as part of targets at the Rifle, 


Pistol/Shotgun, Range 1, Range 2, Panel Stager, Cactus West, Yodaville, and the Tracker Qhut sites 


as well as the Convoy Security Operations Course (CSOC), and as part of structures such as Qhuts, 


or the TACTS Laser Facility, and Yodaville Urban Target Complex. The material of the structures 


will be non-combustible such that embers will not ignite them. All fuels will need to be removed for 
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a distance that would prevent ignition from radiant or convective heat. This distance is estimated to 


be 100-foot radius from the outside perimeter of the structure. In addition, no flammable material 


may be left outside the Qhut structures or vehicles. The condition of the fuels will be inspected yearly 


by Range Management. 


 


Some facilities have a potential for ignition that might spread into wildland vegetation. However, all 


these are situated in locations where external vegetative fuels are minimal; fire spread is expected to 


be insignificant: 


• Qhuts. These are no longer used and are scheduled for demolition.  


• TACTS Range, where surface-to-air threats are simulated. The propellant used to launch the 


targets is combustible. The locations where these are stored is a possible risk of ignition. 


Any ignition could be short-lived, but noticeable.  


• Campsites. Because public use and campfires are allowed, these are all possible sources of 


wildfire. 


 


Even though wildfires are not expected to spread in the vegetation at this time, several practices that 


limit ignitions are being followed: 


• Targets are made of non-combustible material; this practice should continue 


• Vehicles may not venture off road 


• Only dead and down material is allowed as firewood 


• Structures and targets are made of ignition-resistant construction. 


 


Significant fire spread potential is low at BMGRW, a direct result of natural fuel gaps and 


discontinuity. As a result, there are no constructed firebreaks, fuel breaks, or fuels management areas 


throughout its landholdings, nor is there an intent to create any.  


 


Because the public can recreate on the majority of BMGRW land base, public education is justified. 


The BMGRW has a public information program covering topics concerning the minimization of the 


chance of igniting or spreading and wildfires. This program should be continued.  


 


All those who enter the Range must obtain a Range Permit. The Range Permit is accompanied by a 


large map with rules and warnings. The BMGRW requires special Use Permits for extended 


camping, scientific studies, and large groups.  


 


The public is notified that they are responsible for their own safety and they must be aware of hazards 


and must take precautions to guard against them. Information on unexploded ordnance, the 


international border and habitat protection is also provided. A section of the permit and map is 


dedicated to camping. The permit states, “Make sure fires are completely out. Disperse fire rings and 


ashes, and rake out vehicle tracks at campsites before leaving.” Collecting dead and down wood for 


campfires is permitted in most locations; however, cutting or detaching dead standing trees is 


prohibited.  


 


All members of the public must have a range permit on them with a copy of the permit on the dash 


of the vehicle; those under 18 years of age must be escorted by a person with a Range permit. Every 


user is provided a phone number to call when they enter the range. They will provide location 
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information and receive warnings the day of the entry. Members of the public who do not comply 


with regulations will be cited and fined and escorted off the range.  


 


Public access to a portion of the range west of the Gila and Tinajas Altas mountains is strictly 


prohibited. This area consists of four Hazard Areas that directly support the military mission. This 


restricted access reduces fire prevention challenges due to lack of human-caused ignitions. 


 


All roads are considered closed unless designated open by an official lettered/numbered 4X4 wooden 


intersection marker. All permit holders are provided a map of the locations of the makers. Range 


Permit and map also informs the permit holder that signs may not be present to prevent the user from 


inadvertently entering restricted areas, and that they are responsible for knowing their 


location at all times. 


5.3 Annual Fire Training Activities  


The MCAS Yuma Fire Chief and the Fire Chief of departments for which mutual aid agreements 


exist, will ensure all firefighters participating in wildfire responses through mutual aid agreements 


meet minimum National Wildfire Coordinating Group and/or DoDI 6055.06 training requirements. 


As part of this requirement, firefighters participating in fireline duties will annually participate in the 


RT-130 Annual Fireline Safety Refresher Training. Currently maintenance personnel are trained to 


the Fire Warden level. Additionally, existing structures on the BMGRW that require a periodic 


general fire safety inspection and fire protection system inspection are inspected no less than semi-


annually. The MCAS Yuma fire department coordinates with the MAG or URS to conduct the 


inspections. 


5.4 Wildland Fire Season Readiness (testing, inspection and annual review) 


The MCAS Yuma Fire Chief, and Fire Chief of departments for which mutual aid agreements exist, 


shall ensure that these fire response protocols are up to date and in accordance with the latest wildland 


fire safety and firefighting techniques as defined by the National Wildfire Coordinating Group 


(NWCG) and/or National Fire Protection Association (NFPA), per DoDI 6055.06. This plan 


identifies proper communications procedures as well as general response procedures, which are to 


monitor the fire and deploy firefighters only when certain facilities are threatened. All firefighters 


participating in fireline duties will meet the physical fitness standards established in NFPA 1583, the 


NWCG Work Capacity Test per PMS 307, and/or the standards adopted by the organization with 


which mutual aid agreements exist.  


 


An annual inspection of fuel conditions is the only pre-season activity that would be needed in 


addition to normal activity. If rainfall is exceptionally plentiful, surveys to determine volume and 


continuity of fuels would be warranted so that the MCAS Fire Department can prepare for the 


exceptional event.  


5.5 Pre-Incident Plan 


Because a wildfire of consequence (i.e. extended attack) is not anticipated, this IWFMP does not 


require preparation of a Pre-Incident Plan.  
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5.6 Interagency and Cooperative Agreements 


Cooperative agreements are best made prior to a need for cooperation. There are several local, state 


and federal fire management agencies that could assist in response, monitoring, and rehabilitation 


should a wildfire ever spread on the BMGRW. These include Yuma County (rural Metro Fire) BLM, 


National Park Service (NPS) and USFWS. 


 


The closest fire department is the Yuma City Fire Department: Rural Metro Fire Department Station 


#8 (on South Avenue A) just west of the range. There is also Rural Metro Fire Department Station 


#10 (on 44th Street) just north of the range. 


 


Nearby federal lands include: Cabeza Prieta NWR (USFWS), BLM (located west and north of the 


BMGRW) and BOR (also west and north). These federal agencies can offer assistance and can 


engage in cooperative agreements if presented with the opportunity.  


5.6.1 Cooperative Agreements 


Per E2.5.21 of DoDI 6055.06, the DoD Components, under Chapter 15A of 42 U.S.C. – Reciprocal 


Fire Protection Agreements, as amended, the BMGRW is encouraged to enter into reciprocal 


agreements with local fire protection agencies for mutual fire response. Municipalities can be 


compensated for direct costs and losses sustained while fighting fire on Federal property, should the 


need arise. Section 1856a of Chapter 15A of 42 U.S.C. notes that “Any such agreement may provide 


for the reimbursement of any party for all or any part of the cost incurred by such party in furnishing 


fire protection for or on behalf of any other party”. 


 


These agreements should include cross-boundary agreements whereby the different agencies could 


enter property that would otherwise be closed. Agreements can address cost apportionment, whereby, 


for example, the local fire department can be compensated for providing fire suppression services 


for the time they spent on the BMGRW. Other tools for mutual benefit are Memorandum of 


Agreement and Emergency Response Contracts which are broadly written and offer a framework for 


more specific agreements. 
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5.6.2 Interagency Contacts 


Name Function Work Phone 


Arizona Interagency Dispatch 


Center (AIDC) 
Dispatch 


623-582-0911 


1-800-309-7081 


BLM 


Law Enforcement Dispatch 
Law Enforcement 


623-580-5635 / 5515 


602-417-9600 


U.S. Border Patrol 


Ajo Station 


Immigration Law 


Enforcement 
520-387-7002 


U.S. Border Patrol 


Tucson Sector 


Public Land Liaison 


Tucson Sector 
520-514-4754 


U.S. Border Patrol 


Yuma Sector 


Public Land Liaison 


Yuma Sector 
928-341-6509 


Yuma County 


Sheriff’s Office 
Law Enforcement 928-783-4427 


Arizona Department of Public 


Safety (Highway Patrol) 
Highway Safety 


Tucson 520-746-4500 


Phoenix 602-223-2000 


Arizona Department of 


Transportation 
Highway Safety 


Yuma District 928-317-


2100 


APS - Ajo Power Lines / Safety 1-800-253-9405/7 


Cabeza Prieta NWR Refuge 


Manager 
U.S. FWS Administered Land 520-387-6483 


U.S. FWS Ecological 


Services Office 
Consultation 520-670-6150 Ext 238 


Vacant 
Phoenix District Fire 


Management Officer (FMO) 
Vacant 


Dan Philbin 
Phoenix District Assistant Fire 


Management Officer (AFMO) 


623-580-5591 


602-316-5076 (cell) 


Jeff Brown 
AZ BLM Fire Business 


Lead/Agreements 


602-417-9310 


602-319-8132 (cell) 


Shawna Rogers AZ BLM Contracting Officer 602-417-9328 


Steve Shaw AZ BLM State Operations 
602-417-9307 


602-513-9276 (cell) 
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6.0 CERTIFICATION, TRAINING, AND FITNESS STANDARDS FOR 


WILDLAND FIRE MANAGEMENT PERSONNEL 


6.1 Certification Standards 


All civilian, contractor and emergency services personnel involved in wildland fire management 


must possess certifications appropriate for their expected level of involvement in the wildland fire 


organization.  


 


Fire & Emergency Services contractors will meet the certification standards specified in NFPA 1051 


(2016) - Standard for Wildland Fire Fighter Professional Qualifications and NFPA 1002 (2016) - 


Standard for Fire Apparatus Driver/Operator Professional Qualifications. Personnel in the natural 


resources job series (GS-0401 thru GS-0499), cultural resources (GS-0193), and natural/cultural 


resources contractors with jobs requiring wildland fire responsibilities, must meet either the NFPA 


1051 and NFPA 1002 certifications or the equivalent certifications in NWCG Wildland Fire 


Qualification System Guide (Publication Management System 310-l/National Fire Equipment 


Catalogue 1414), as appropriate. Additionally, primary and secondary wildland firefighters will be 


required to be trained in MIST, as explained in NFES 1256, Wildland Fire Suppression Tactics 


Reference Guide. 


 


GS-0081 job series and DoD contractor personnel that seek wildland fire certifications must comply 


with the appropriate NWCG criteria. 


 


Position descriptions for new employees who will participate in wildland fire activities will reflect 


the expected level of involvement and required certifications. Position descriptions for 


natural/cultural resources personnel with wildland fire management duties must state if the position 


qualifies the position holder as a primary or secondary wildland firefighter, as described in Chapter 


46 of the Office of Personnel Management Civil Service Retirement System and Federal Employees 


Retirement Services Handbook for Personnel and Payroll Offices. Natural resources personnel not 


classified as a primary or secondary wildland firefighter may perform collateral duty in wildland fire 


management activities as qualified. 


 


The Headquarters Air Force Civil Engineering Support Agency/Civil Engineering Fire Protection is 


the executive agent for the DoD Fire Fighter Certification Program (FFCP) and will be responsible 


for issuing, maintaining, and tracking of NFPA wildland firefighter certifications. The installation 


Wildland Fire Program Manager is responsible for issuing, signing and tracking of NWCG 


Qualification Card/Incident Command System (also known as "red cards") for installation personnel. 
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7.0 INTERAGENCY COOPERATION AND MUTUAL AID AGREEMENTS 


Cooperative agreements are best made prior to a need for cooperation. Per E2.5I of DoDI 6055.06, 


the DoD Components, under Chapter 15A, of 42 U.S.C. are encouraged to enter into reciprocal 


agreements with local fire protection agencies for mutual fire response. In addition, municipalities 


can be compensated for direct costs and losses sustained while fighting fire on Federal property, 


should the need arise (DoDI 6055.06 E5.1.4.3). These agreements include cross-boundary 


agreements whereby the different agencies could enter property that would otherwise be closed. 


Agreements can address cost apportionment, whereby, for example, the local fire department can be 


compensated for providing fire suppression services for the time they spent on the BMGRW. Another 


tool for mutual benefit are Memorandum of Agreement and Emergency Response Contracts which 


are broadly written and offer a framework for more specific agreements. 


 


Installations are encouraged to develop regional partnerships for wildland fire management support, 


by means of reciprocal agreements with other federal, state, local and private entities, to share human, 


logistical, and operational resources. Emergency assistance and mutual aid agreements will conform 


to the guidelines stated in DoDI 6055.06 - DoD Fire and Emergency Services Program, and MCO 


11000.11A - Marine Corps Fire Protection and Emergency Services Program. 


 


This is especially appropriate for BMGRW because wildland fire suppression is not in the mission 


of the MCAS Yuma Fire Department. There are several local, state and federal fire management 


agencies that could assist in response, monitoring, and rehabilitation should a wildfire ever spread 


on the BMGRW. Federal agencies with wildland fire management capabilities are more nearby. 


Nearby federal lands include Organ Pipe National Monument (located just southeast of the 


BMGRW), USFWS National Wildlife Refuges (located northwest and in the southeast portion of the 


BMGRW) and BLM (located north and east of the BMGRW). These federal agencies can offer 


assistance and can engage in cooperative agreements if presented with the opportunity.  


 


Following proper coordination with the Office of the Secretary of Defense through NORTHCOM 


and Joint Directorate of Military Support (JDOMS), military assistance (both military and civilian 


personnel) may be furnished to the National Interagency Fire Center (NIFC) in national fire 


emergencies, pursuant to the Interagency Agreement for the Provision of Temporary Support During 


Wildland Firefighting Operations among the Departments of Defense, Interior, and Agriculture 


(2005) and subsequent modifications. Support to NIFC is reimbursable under the Economy Act. 


Local area assistance included in existing agreements may be authorized by the installation/garrison 


commander. Immediate response requests will be handled per Department of Defense Directive 


(DODD) 3025.18 Defense of Civil Authorities (DSCA). 


 


Although there is no written mutual-aid agreement, there are opportunities for interagency 


cooperation. The National Park Service (NPS) could provide base personnel with Wildland 


Firefighter training. The BLM could give ‘Red Card’ certification to enable biological monitoring of 


fire site resources by office staff. The BMGRW is encouraged to take advantage of these 


opportunities as they arise. 
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8.0 SMOKE MANAGEMENT AND AIR QUALITY 


Given the small size of fires, their rarity, and the relatively remote location of BMGRW, smoke 


management is not a major priority for BMGRW resource managers. Smaller fires may affect 


Highway 8 (to the north) or Camino Del Diablo West (runs north-south through center of range), but 


are unlikely to affect any other sensitive resources due to the distance to them and dispersion in 


between. However, there are significant populations just north of the range: Yuma (population 


approximately 95,000), and Wellton (population approximately 3,000). The cities host hospitals, 


schools, nursing homes, and airports, all of which are primary concerns for smoke management. 


8.1 Clean Air Act Requirements  


Fire management activities which result in the discharge of air pollutants are subject to, and must 


comply with, all applicable federal, state, and local air pollution control requirements as specified by 


Section 118 of the Clean Air Act of 1997 as amended. All federal land managers must comply with 


Arizona Title 18, Chapter 2, Article 15 (consisting of R18-2-1501, adopted effective October 8, 1996 


Supp. 96-4), when managing wildland fires, which include both wildfires and prescribed fires. This 


rule establishes guidelines for reporting smoke created by wildland fires. 


 


In Arizona, the Arizona Department of Environmental Quality (ADEQ) administers the act, and is 


responsible for the preparation and submittal of an emissions inventory report to the United States 


Environmental Protection Agency (EPA). The Interagency Smoke Management Program was 


created in 1991 to support the ADEQ in the management of emissions from federal and state forest 


and range management burns. ADEQ has a mandate to protect the health and welfare of Arizona 


citizens from adverse air pollution impacts (CAA, Sec. 118; ARS 49:5011). 


 


Since fires are not point sources, but rather tend to be spatially distributed singular events, temporary 


impacts to visibility must be recognized, expected and managed. 


8.2 Smoke Monitoring During Wildfires 


While extremely unlikely, the MCAS Environmental Department staff of BMGRW may need to 


submit forms to the ADEQ if a wildfire becomes large enough to product significant levels of smoke. 


For all wildfire incidents within the state of Arizona that meet Incident Command System 209 (Form 


ICS-209) submission requirements (greater than 100 acres in timber or greater than 300 acres in 


brush/grass, or that require a type 1 or 2 Incident Management Team), ADEQ requires the reporting 


of vegetation fuels information in Block 31 of each ICS-209. This allows the State to track smoke 


emissions in accordance with state and federal laws. The information must include: 


a) A breakdown of the fire by fuel model, Fire Behavior Fuel Models 1-13. 


b) The total fuel load in tons per acre for each fuel model. One can approximate the ton per acre 


based on the Fire Behavior Fuel Model Table which can be found here: 


http://www.fs.fed.us/rm/pubs_int/int_gtr122.pdf  


c) The intensity at which the fire is burning in each fuel model (low=direct attack by firefighters 


with hand tools, flame lengths no higher than 4 ft., moderate=use of equipment to construct 


fire line, flame lengths 4-8 ft., high= spotting, crowning, major runs, flame lengths over 8 


ft.) 







  


Integrated Wildland Fire Management Plan for BMGRW 


Marine Corps Air Station Yuma 


November 2018 


Page 26 


 


ADEQ supports wildfire suppression activities in Arizona. They can monitor air quality in areas 


affected by the smoke plume and report air quality status to state, county, and local health officials 


for their use in issuing health advisories. 
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9.0 SAFETY AND EMERGENCY OPERATIONS 


Personnel safety is paramount on BMGRW. Firefighters will not be sent onto live fire ranges to fight 


wildfires in areas where there is a significant probability of unexploded ordnance. This poses a 


tremendous risk to firefighter safety. Protection of structures is the next priority. The buildings will 


be protected, to the best ability of the firefighting crew, with the available resources. Equipment will 


also be protected where possible. 


 


Wildland fires will be suppressed only if they threaten the few facilities listed in Section 5.0. Further, 


firefighters will take action only after the potential for unexploded ordnance has been assessed and 


mitigated.  


9.1 Personal Protective Equipment 


The IWFMP requires all personnel involved in wildland fire activities to be outfitted with protective 


clothing and equipment that meets NFPA 1977 - Standard on Protective Clothing and Equipment for 


Wildland Fire Fighting which establishes the requirements for protective clothing. Minimum gear 


includes: Nomex shirt, Nomex pants, helmet, leather gloves, eye protection, and work boots with 


Vibram© soles. 
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10.0 WILDLAND FIRE BEHAVIOR FACTORS 


10.1 Range of Potential Fire Behavior 


Within the BMGRW, land cover is predominantly unburnable, with bare ground accounting for over 


47 percent of the range. The remainder is largely classified as moderate to high grass and shrub. 


Table 10.1 shows acres for each mapped fuel model along with its percent cover within BMGRW. 


Fire behavior fuel models (Scott and Burgan 2006) are denoted by their fire carrying fuel type (i.e., 


grass – G, grass / shrub – GS, timber – litter, TL) and a numerical identifier (e.g. ‘GR2’). 


 


TABLE 10.1. FUEL MODEL ACRES TABLE (AS DEFINED BY LANDFIRE v1.4) 


ID Expected Fire Behavior Acres Percent 


NB1 – Urban (91) Un-burnable (within model) 253.75 ~0.00 


percent 


NB3 – Agricultural (93) Un-burnable (within model) 39.36 ~0.00 


percent 


NB9 – Bare Ground (99) Un-burnable 326,305.15 47 


percent 


GR1 – Short Grass (101) Short, sparse dry climate grass is short, 


naturally or heavy grazing, predicted rate 


of fire spread and flame length low 


4,240.61 ~0.00 


percent 


GR2 – Moderate Grass 


(102) 


Low load, dry climate grass primarily 


grass with some small amounts of fine, 


dead fuel, any shrubs do not affect fire 


behavior 


398.975 ~0.00 


percent 


GS1 – Low Grass/Shrub 


(121) 


Low load, dry climate grass-shrub shrub 


about 1 foot high, grass load low, spread 


rate moderate and flame length low 


376.51 ~0.00 


percent 


GS2 – Moderate 


Grass/Shrub (122) 


Moderate load, dry climate grass-shrub, 


shrubs are 1-3 feet high, grass load 


moderate, spread rate high, and flame 


length is moderate 


163,980.66 24 


percent 


SH1 – Heavy 


Grass/Shrub (141) 


High load, humid climate grass-shrub, 


heavy grass/shrub load, depth is greater 


than 2 feet, spread rate is high and flame 


length very high 


198,389.01 29 


percent 


SH5 – Low Shrub (145) Low load, humid climate timber shrub, 


woody shrubs and shrub litter, low to 


moderate load, possible pine overstory, 


fuelbed depth about 3 feet, spread rate 


high and flame moderate 


7.78 ~0.00 


percent 


 


These fuel models represent the potential range of fire behavior one can expect given the 


vegetation on the ground. 
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10.2 Expected Fire Behavior 


FlamMap (Finney 2006) was used to determine likely fire behavior under typical fall (September - 


November) weather conditions. This model was constructed to determine the worst-case scenario 


wildland fire behavior across the entire range. This model does not determine whether a fire will 


spread from a single (or multiple) ignition points. Rather, this model only predicts whether any given 


location will burn given specific inputs (i.e. slope, elevation, aspect, fuel moisture, fuel type, etc.). 


 


The area modeled was bounded by the following coordinates (GCS NAD83): 


• North:  33.6 degrees latitude 


• South:  33 degrees latitude 


• West:  -116 degrees longitude 


• East:  -114.6 degrees longitude 


 


On January 14, 2018, six data layers were downloaded from the LANDFIRE website. The following 


list details the version and attribute definitions for each layer: 


1. Existing Vegetation –or EVT is a data layer representing the current distribution of the 


terrestrial ecological systems classification developed by NatureServe for the western 


hemisphere. It is defined as a group of plant community types (associations) that tend to co-


occur within landscapes with similar ecological processes, substrates, and/or environmental 


gradients. EVTs are mapped in LANDFIRE using decision tree models, field reference data, 


Landsat imagery, digital elevation model data, and biophysical gradient data. 


2. Fuel Models – FBFM40 (LANDFIRE version 1.40). Initially, thirteen typical surface fuel 


arrangements or "collections of fuel properties" (Anderson 1982) were described to serve as 


input for Rothermel's mathematical surface fire behavior and spread model (Rothermel 


1972). Since 2005, these initial models were refined to 40 additional models. These represent 


a more refined version of the basic 13 fuel models. 


3. Canopy Cover – Described by percent cover of tree canopy in a stand. 


4. Canopy Height – Described as the average height of the top of the canopy for a stand. 


Reported in meters (m)* 10. 


5. Canopy Base Height – Described by the lowest point in a stand where there is sufficient 


available fuel (0.25 in diameter) to propagate fire vertically through the canopy. Reported in 


m * 10. 


6. Canopy Base Density – Defined as the mass of available canopy fuel per unit canopy volume 


that would burn in a crown fire. Reported in kilogram/m3*100. 


 


The following parameters were used in the fire behavior run in FlamMap: 


 


Though specific daily weather and wind data was used to condition the fuel moistures, 20-foot wind 


speed was set to 12 miles per hour. Direction was set to 270. Foliar Moisture Content was set to 100 


percent. In addition, fuel moistures were set for all fuel models to the corresponding amounts shown 


in Table 10.2. 


  







  


Integrated Wildland Fire Management Plan for BMGRW 


Marine Corps Air Station Yuma 


November 2018 


Page 30 


 


TABLE 10.2. FUEL MOISTURE PERCENTAGES USED 


Class size Percent 


1hr fuels 3 


10hr fuels 4 


100hr fuels 5 


Live herbaceous 70 


Live woody 70 


 


Outputs included Rate of Spread and Flame Length using the Scott and Reinhardt (2001) option 


under the Crown Fire Calculation Method. We used the default for the ‘Options’ parameter (Relative 


Spread Direction from Maximum). 


 


Results are presented in the sections below. 


10.2.1 Flame Length 


Flame length (measured in feet) is the length of the flame at the head of the fire measured from the 


middle of the combustion zone to the average position of the flame tip (Andrews and Rothermel 


1981). 


 


Flame length is important because it is a fire behavior characteristic we most often associate with a 


wildfire. The height (or length) of flames is what is seen first and it can determine how a fire will be 


suppressed. The lower the flame length, the more approachable it is by hand crews. 


 


The model predicted no fire for 76 percent of the BMGRW (Table 10.3). Where fire did occur, flame 


lengths were lower than 8 feet and occurred on all slopes in the higher elevations of the Gila, Copper, 


and Mohawk Mountains where sparse vegetation exists (Figure 3). 


 


TABLE 10.3. PREDICTED FLAME LENGTH ACRES 


Value Acres Percent 


No Fire 524,990 76 percent 


Less than 4 feet 9,124 1 percent 


4.1 - 8 159,315 23 percent 


Greater than 8 feet 563 ~0 percent 


 


Fires with flame lengths of 4 feet or lower can be suppressed by people on the ground using hand 


tools. A simple ‘handline’ of 1 to 2 feet wide should hold the fire. Once over 4 feet, the fire is too 


intense for confrontation with people and a handline is not reliable. Wider ‘firelines’ can be employed 


using heavy equipment.  
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Only 23 percent of the range may experience a fire with flame lengths between 4 and 8 feet. The 


vegetation and slopes that support this potential fire behavior is concentrated along the mountain 


sides. 


 


 
Figure 3. Map of flame length results for BMGRW 


10.2.2 Rate of Spread 


Rate of spread, which is measured in chains per hour (ch/hr), is the forward rate of spread at the head 


of a surface fire. Fire will not spread on 48 percent of the BMGRW (Table 10.4). 


 


TABLE 10.4. ACRES OF RATE OF SPREAD CLASSIFICATION 


Value Acres Percent 


No Fire  328,358 48 percent 


Less than 1.1 ch/hr 8,076 1 percent 


1.1 – 5 189,249 27 percent 


5.1 – 10 6,691 1 percent 


10.1 - 20 134,286 19 percent 


Greater than 20 ch/hr 27,332 4 percent 


 


Only 4 percent of what is predicted to burn, experiences rates of spread greater than 20 ch/hr (one 


chain equals 66 feet). This relatively fast fire spread is predominately through fuel model GS2 – a 
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grass-shrub fuel model that typically experiences a high spread rate (Figure 4). While a fast rate of 


spread does not necessarily mean a problematic fire, coupled with high flame lengths, a fast-moving 


fire cannot be suppressed with a hand-crew. However, the spatial discontinuity of the burnable 


vegetation would indicate the fire would burn itself out quickly. 


 


 
Figure 4. Predicted rate of spread for the existing conditions scenario 


10.3 Wildland Fuels 


The Sonoran Desert has had a very low fuel load. The distance between individual plants suffices to 


hinder fire proliferation. When fires do occur, they are limited to very small areas. Traditional fuel 


loads in the Sonoran Desert range from <50 pounds (lbs)/acre to <250 lbs/acre, depending on the 


habitat type, however, Brooks et al, 2001 reports that fuel loads have increased because of invasive 


species. On the western border of the BMGRW, invasive species have become established and have 


caused the fuel load to increase to ~750 to ~2500lbs/acre. These plants increase wildfire frequency 


and severity by adding to the amount of fast burning fuel and creating dense areas of vegetation. 


These areas become more prone to fire, exacerbating the problem. 


 


The remainder of the BMGRW is unaffected by invasive plants, and the fuel load continues to be 


minimal, and discontinuous. The higher fuel loads at lower elevations occur near roads, where water 


is diverted and is concentrated. Other areas of greater fuel volumes occur in the three mountain 


ranges, at higher elevations.  
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10.4 Structural Fuels 


The largest permanent structure is the Cannon Air Defense Complex located at the northwest corner 


of BMGRW. The complex is surrounded by fence and vegetation is cleared on an annual basis. Other 


permanent structures are associated with the TACTS laser hazard, and the CSOC, Firearms Range, 


CSOC, Rifle Range, and small Qhuts scattered throughout the Range. No combustible material was 


observed around any of the structures during a site visit in December 2017. 


10.5 Wildland Fire Weather and Fire Danger 


Currently there is no Fire Danger Rating System (FDRS) data specific to the BMGRW to manage 


wildfire ignitions. There are five weather stations on the BMGRW – the Yuma Auxiliary Air station 


located at longitude -114.45, latitude 32.50, 346 feet in elevation. Data from this weather station can 


be used to inform decisions regarding Special Orders and Closures. While not entirely representative 


of the entire range, the weather station does record continuous weather data. In the event of future 


changes that may increase wildland fire risk and potential, and for preparation purposes, data from 


this weather station can be used to determine expected fire danger. 


 


Because there is no FDRS specific to the BMGRW to manage wildfire ignitions, and because fire 


prevention and response will not be based on NFDRS indices, this section is omitted from the INRMP 


and this IWFMP. 
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11.0 RISK ASSESSMENT / DECISION ANALYSIS PROCESSES 


While the likelihood of a wildland fire burning through the range is limited, the listed facilities, power 


pole lines, generators, Qhuts, water storage facilities, and related equipment can be threatened by 


small wildland fires. 


 


These assets will be prioritized by the asset holder. This plan recommends that the Facilities 


Maintenance Division (FMD) assign buffer zones to areas with a high threat to equipment and 


infrastructure, which could include the assets listed above. The risk assessment would evaluate the 


vulnerability of the asset along with its value and the probability of a threatening event. Because of 


the low fuel volume, fire intensity is predicted to be quite low; therefore the vulnerability of the 


facilities is not high. 


11.1 Wildland Fire History 


Very few wildland fires occur on the BMGRW. However, there is a record of one significant (over 


100 acres) fire occurring within the range. The Triangle fire burned 410 acres in 2005 (Figure 5). It 


burned primarily in grass (FBFM13 Fuel Model 1). The cause is listed as ‘Human’ and it was 


extinguished the day it was reported (October 9, 2005). 


 


 
Figure 5. Wildland Fire History of the BMGRW 


Fire data compiled from: 


https://gacc.nifc.gov/swcc/predictive/intelligence/Historical/Fire_Data/Historical_Fires_Acres.htm 
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Historically, the Sonoran Desert has had a low incidence of wildfire. Human activities have increased 


fire frequencies in deserts elsewhere because of increasing invasion of exotic grass and shrub species, 


such as Mediterranean grass (Schismus barbatus), Saharan mustard (Brassica tournefortii), and 


Russian thistle (Salsola tragus), which increase fine-fuel loads and fuel continuity. However, these 


invasive species were not observed in quantity during a site visit December 2017. Portions of the 


Range closest to the western border are experiencing moderate levels of exotic plant establishment. 


The plants observed were Arabian schismus (Schismus arabicus) as well as Saharan mustard. 


11.2 Likely Scenario 


Recent fire history and the predictive model presented in this document show that if a wildland fire 


were to start on the BMGRW, it would likely burn a limited amount of vegetation before running out 


of fuel. The distance between burnable vegetation clusters is far enough that wildfires would not 


readily spread. 


 


Because the predicted fire behavior under hot, dry conditions is low to moderate, in the event of a 


wildland fire, there will be no direct response to suppress the fire, with few exceptions. In addition, 


a threat of injury to wildland firefighters and equipment damage exists due to unexploded ordnance 


in areas of restricted public access. While military training may be impeded, it is likely training 


operations would be affected for hours, not days, and would be limited to the immediate area of the 


fire. 


 


In the event of a structural fire, the Range Control will be notified, (Leg Iron) (range radio or 


telephone) which will notify the MCAS Yuma Emergency Dispatch Center immediately. Fires may 


be reported by calling 911 as well, however, this option may result in a longer response time than 


calling range control directly. The local Yuma City Fire Department will likely be notified to provide 


BMGRW personnel assistance. 


11.3  Worst Case Scenario 


The worst-case scenario was predicted in our model (see Section 10.2). Given the current vegetation 


type and distribution, the model shows that only 24 percent of the range is likely to burn in a wildland 


fire. During dry, hot conditions, though a fire can move relatively quickly through vegetation on the 


range, little, if any, of the expected fire would exceed what a hand crew or dozer crew can handle. In 


addition, because the burnable vegetation distribution is scattered, with unburnable ground between 


clumps, a fire is unlikely to spread very far. 


 


At worst, localized areas will experience a loss of vegetative cover that could take years to restore 


due to low annual precipitation, leading to a potential for some soil erosion and a possible vegetation 


type change (if invasive species get established). A vegetation restoration program would help 


quicken restoration and stabilize soils.  
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12.0 NATURAL AND CULTURAL RESOURCE CONSIDERATIONS 


CHECKLIST 


Before any major action on federal lands is implemented, NEPA requires federal agencies to consider 


environmental impacts of that action. NEPA applies to the approval of this plan.  


 


The following sections briefly addresses each potential impact that implementing this plan may have 


on the BMGRW’s environment. 


12.1 Soils 


Fire affects soils most when there is a high fuel buildup, leading to a longer residence time of the 


fire, leading to elevated heating of the soil. Also, if soil moisture is moderate to high, that heat can 


permeate into the soil profile. However, desert soils typically support low fuel mass and low soil 


moisture, which is the case throughout the BMGRW. Because of this, during normal dry conditions, 


it is expected that any wildfire will not contribute significantly to subsequent soil erosion potential. 


However, physical disturbance by fire suppression activity can potentially adversely affect fragile 


desert soils. 


 


Drag-road developments and the proliferation of cross-country vehicle routes impact natural surface 


drainage at localized scales in many locations. Modifications to El Camino del Diablo during the 


construction of the border barrier fence has likely had a more substantial effect that impacts a larger 


region of BMGRW than the local road corridor. Soil compaction, erosion, and damage to native 


vegetation resulting from off-road driving can modify the distribution and pattern of overland flow 


during rain events, reducing available soil moisture for vegetation and causing further erosion by 


reducing soil cohesion (Brooks and Lair 2009). In the past decade, roads and increasing vehicular 


traffic have disturbed the naturally formed desert pavement and has resulted in watershed erosions. 


 


A wildfire can impact roads in a number of ways. First and foremost, during a fire, activities to 


suppress it can exacerbate the ongoing soil erosion on the range in addition to limiting access to 


range facilities due to closures. After a fire, an increase in sediment production from unpaved roads 


in surface runoff can be expected. The lack of vegetation as well as the changes to soil’s physical 


properties could be the primary cause of this increase. 


12.2 Climate 


BMGRW is located in the drier part of the Sonoran Desert. The area is an arid, upland desert climate, 


characterized by hot days with cool nights and low humidity. July is the hottest month (average 


maximum temperature of 104.9 degrees Fahrenheit (°F) (40.5 °C)), and January is the coolest month 


(average maximum temperature of 64.4°F (18°C)) (DoN 2010) (WRCC 2011). Average precipitation 


measured less than 3 inches per year.  


 


The driest months are from April through June. August is the wettest month due to the influence of 


the summer monsoon rain pattern (DoN 2010). 


 







  


Integrated Wildland Fire Management Plan for BMGRW 


Marine Corps Air Station Yuma 


November 2018 


Page 37 


 


While the hot, dry conditions support fire behavior, the arid conditions limit vegetation growth. A 


wildfire can contribute to vegetation-type change, especially in the presence of invasive species. 


12.3 Hydrology 


The presence of surface water on the BMGRW is very limited. There are no perennial or intermittent 


streams present on the range and ephemeral stream flow in otherwise dry stream beds occurs only in 


immediate response to sizable rainfall events. Surface water drainage on the BMGRW is outward 


from the mountain ranges and, for most of the area, ultimately northward by numerous feeder washes 


into the larger washes that flow to the Gila River, which in turn flows west into the Colorado River. 


 


Some storms cause flash flooding in the smaller mountain drainages and short-term flooding in the 


larger valley washes and floodplains. Natural flooding events are highly variable in frequency and 


intensity and can have a large effect on natural community composition, structure, and function. With 


the exception of a few drainages that have been affected by backcountry earthen roads, most of the 


watersheds and drainage systems on the range are both unaltered and unregulated in any substantial 


way and lack impediments to natural surface water flows. A few drainages on the range are closed 


in that they empty into playas, or usually dry lakes, that hold water temporarily after substantial rains. 


 


Some rain water collects in natural rock catchments (also known as tanks or tinajas), human-modified 


natural catchments, or artificially constructed tanks where the water may persist for weeks or months 


without recharge until it eventually evaporates or is consumed by wildlife. 


 


The unlikely scenario of widespread wildfire can remove large swaths of vegetation that could lead 


to the long-term removal of vegetation. This, in turn, can increase soil erosion and therefore natural 


surface water flow. However, the fire model presented in this document does not support this 


scenario. 


 


Some wildfire suppression activities may also affect local hydrology if significant road disturbance 


occurs in areas that historically have not had any disturbance. 


12.4 Vegetation 


Vegetation is described in more detail in Section 2.4.3. There are four main types of vegetation, as 


categorized by alliance associations, on the BMGRW: creosote bush, bursage, brittle brush, and 


Sahara mustard. Despite sparse vegetative cover, the BRGRW is classified as bare in only 1 percent 


of the area. Vegetative communities that include creosote bush dominates the BMGRW, covering 


more than three quarters of the range. The creosote bush alliance associations range in diversity, from 


widely-spaced vegetative cover with low diversity to areas near water or at higher elevations that 


have a complex and rich variety of species. Bursage alliance associations cover roughly 16 percent 


of the range, existing in more rocky and sandy locations than the creosote bush alliance. The brittle 


bush alliance associations cover only 2.5 percent of vegetative cover on the BMGRW. These are 


generally associated with dark rock or dark substrates in the mountains and along washes. 


 


In the event of a widespread fire eliminating natural vegetation, invasive species can move in quicker 


than native species, taking advantage of the short, infrequent rain events. When this occurs, frequent 
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fires may become established in conjunction with the spread of continuous, fast-growing invasive 


species such as Sahara mustard. 


12.5 Wildlife 


The distributions of landforms, plant communities, and water catchments on the BMGRW provide 


diverse habitats that are used by many species of wildlife. The diversity and density of vegetation in 


upland areas and along washes provide habitat for a wide variety of birds. Examples include Harris’ 


hawk (Parabuteo unicinctus), American kestrel (Falco sparverius), elf owl (Micrathene whitneyi), 


Gila woodpecker (Melanerpes uropygialis), cactus wren (Campylorhynchus brunneicapillus), curve-


billed thrasher (Toxostoma curvirostre), Gambel’s quail (Callipepla gambelii), white-winged dove 


(Zenaida asiatica), and greater roadrunner (Geococcyx californianus). Birds typically present in 


lowland areas include LeConte’s thrasher (Toxostoma lecontei), black-throated sparrow (Amphispiza 


bilineata), and lesser nighthawk (Chordeiles acutipennis). 


 


The known mammalian residents of the range include Sonoran pronghorn (Antilocapra americana 


sonoriensis), desert bighorn sheep (Ovis canadensis mexicana), javelina (Tayassu tajacu), mountain 


lion (Felis concolor), kit fox (Vulpes macrotis), coyote (Canis latrans), bobcat (Felis rufus), 


jackrabbit (Lepus sp.), and many species of bats, rodents and other small mammals. 


 


Sonoran Desert toad (Bufo alvarius) and red-spotted toad (Bufo punctatus) are among the amphibians 


that are at least locally common on the range. Reptile species characteristic of the range include 


leopard lizard (Gambelia wislizenii), flat-tailed horned lizard (Phrynosoma mcalli), desert horned 


lizard (Phrynosoma platyrhinos), (Sonoran) desert tortoise (Gopherus morafkai [= G. agassizii]), 


collard lizard (Crotaphytus collaris), fringe-toed lizard (Uma notata), western diamondback 


rattlesnake (Crotalus atrox), sidewinder rattlesnake (Crotalus cerastes), Mojave rattlesnake 


(Crotalus scutulatus), and gopher snake (Pituophis melanoleucus). 


 


A strong indicator of the health of the BMGRW ecosystem is that all of the wildlife species and plant 


communities believed to be present in 1941 when military use began are still found within the range 


today. These communities and nearly all species are also believed to be present in secure populations. 


The health of some of the natural plant communities has probably been enhanced by the elimination 


of livestock grazing within the BMGR, and eventually within the Cabeza Prieta NWR and Organ 


Pipe Cactus NM. The continued success of indigenous wildlife species is most likely attributable, in 


large part, to the conservation of the natural vegetative habitats within the range over the last 60 plus 


years with little or no adverse modification. 


 


Although the current ecological health of the BMGRW is good and the foreseeable outlook for its 


continued health is generally positive, transportation, utility, and land use developments and other 


human activities within the local region have altered or otherwise affected the greater ecosystem in 


which the range is located. 
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According to the 2007 INRMP for the Barry M Goldwater Range, Arizona, U.S. Department of the 


Air Force, Luke Air Force Base, and U.S. Department of the Navy, Marine Corps Air Station Yuma, 


key developments and activities that have altered or otherwise affected the BMGRW ecosystem in 


some manner include: 


• Highways, railroads, irrigation canals, fence lines, and land uses external to the BMGR, the 


Cabeza Prieta NWR, Organ Pipe Cactus NM, or Sonoran Desert NM curtail the natural 


movement patterns of some wildlife species to and from the range and these associated 


protected areas. 


• Alteration or loss of plant communities, perennial rivers, other wildlife habitat components, 


and wildlife populations external to the BMGRW or the Cabeza Prieta NWR, Organ Pipe 


Cactus NM, or Sonoran Desert NM (e.g., agriculture, urban development, and the dewatering 


of rivers) that function or formerly functioned as a part of the greater ecosystem that these 


land units occupy. 


• Alteration or loss of plant communities and other wildlife habitat components internal to the 


BMGRW or the Cabeza Prieta NWR, Organ Pipe Cactus NM, or Sonoran Desert NM as a 


result of activities such as past livestock grazing, mining, recreation, and military land use 


as well as current military and nonmilitary land uses. 


• State Route 85, which is the only major continuous barrier within the BMGRW and Organ 


Pipe Cactus NM, that is curtailing movement of some wildlife species within the range, 


Cabeza Prieta NWR, and Organ Pipe Cactus NM. 


• The spread of exotic, invasive, or noxious animal and plant species (such as trespass 


livestock, feral burros, and Sahara mustard) within the BMGRW, Cabeza Prieta NWR, 


Organ Pipe Cactus NM, and Sonoran Desert NM. 


 


Predicted fire behavior on the range is none to relatively minor. While some direct mortality can be 


expected during any wildfire, it is anticipated that most wildlife species would only be temporarily 


affected by a wildfire. The main way a wildfire may affect wildlife species is in the destruction or 


alteration of its habitat. Because continuous, widespread wildfire has not been a problem on the range 


nor was it modeled to be so, wildland fire is not expected to impact any wildlife species on the range. 


12.6 Threatened and Endangered Species 


One federally listed endangered wildlife species, the Sonoran pronghorn, is known to occur on the 


BMGRW. In addition, the BMGRW supports appropriate habitat for Peirson's milkvetch (Astragalus 


magdalenae var. peirsonii), a federally listed threatened plant species. Of these, only the Sonoran 


pronghorn appears to be dependent upon habitats within the BMGRW and the adjacent Cabeza Prieta 


NWR for its continued survival.  


 


The Sonoran pronghorn are free roaming and not limited to specific areas of the range. Though roads 


and fences may be a hindrance, presumably they can avoid direct effects of a wildfire by moving.  


 


Although suitable habitat for Peirson’s milkvetch occurs within the Yuma dunes of the BMGRW, 


this species has not been documented within the range. Should milkvetch become established on 


sand dune habitat, impacts would be minimal since this habitat type supports a very low fuel load 


and fire spread is unlikely. 
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The USFWS withdrew the proposed rule to list flat-tailed horned lizard (FTHL) in 2011. This species 


is managed in accordance with an Interagency Conservation Agreement and FTHL Rangewide 


Management Strategy. The Yuma Desert Management Area includes about 114,800 acres of FTHL 


habitat in BMGRW. Even though the effects of fire on the FTHL have not been studied, the FTHL 


may be more adversely directly affected by wildfire (Flat-tailed Horned Lizard Interagency 


Coordinating Committee. 2003). However, since any fire is unlikely to be continuous, and therefore 


would be small, the effects would probably be minimal.  


 


The Sonoran population of desert tortoise is covered by a Candidate Conservation Agreement 


(2015).This species is known to occur in the BMGRE. A desert tortoise was observed on BMGRW 


between 2008 and 2009. The desert tortoise may be more adversely directly affected by wildfire. 


However, since any fire is unlikely to be continuous, the affects would probably be minimal. For 


example, the threat of fire to desert tortoise on the Chocolate Mountain Aerial Gunnery Range 


(CMAGR), which has a similar fire threat as BMGRW, is not expected to put the species in jeopardy. 


The USFWS 1996 Biological Opinion for the Desert tortoise states that CMAGR activities would 


not jeopardize the desert tortoise or result in significant destruction or adverse modification of its 


critical habitat through its activities, a possible small, low-intensity wildfire is not likely to impact 


its habitat, nor would the limited suppression activity associated with the wildfire (USFWS 1996). 


While no Biological Opinion was prepared for the desert tortoise in the BMGRW, the same 


conclusion can be made because of the similarity of fuels. 


12.7 Cultural Resources 


The same factors that have helped to preserve the natural resources of the BMGR—exclusion of 


surface disturbing, non-military land uses and correspondingly limited land surface disturbance by 


military activities—have also helped to protect cultural resources. As a result, well-preserved cultural 


resources within the BMGRW provide a remarkable record that tells of thousands of years of human 


habitation and use of this region. 


 


These resources include both prehistoric and historic sites and features. The most common type and 


greatest number of cultural resource sites on the BMGRW are from the prehistoric period. Most of 


these sites consist of small scatters of broken pottery and stone tools where Native American groups 


camped and gathered wild foods and other useful natural resources. Some larger sites may have been 


base camps or villages where people stayed for longer periods of time and where they may have 


farmed when the climate was favorable using dry land farming techniques that are still known to 


some contemporary Native Americans. Many prehistoric sites are widely scattered and isolated from 


other cultural sites. Some archaeological sites contain rock art including petroglyphs (designs pecked 


into a rock surface), pictographs (painted designs), or intaglios (ground drawings produced by either 


moving rocks into alignments or by clearing surface rocks to produce large designs on the ground 


surface). Additional artifacts or other evidence that may be found at prehistoric sites include roasting 


pits, cooking hearths, cleared circles, rock shelters, or rock cairns and shrines. Prehistoric foot trails, 


that provide evidence of travel routes followed by early Native Americans, can also still be found 


within the BMGRW. 
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The physical record of military training on the range (dating from World War II but also including 


evidence of the Korean, Vietnam, and Cold war eras) comes primarily in the forms of auxiliary 


airfields, targets, buildings, test facilities, and expended ordnance. 


 


Because many of these cultural resources are not combustible and no large fuel buildups are known 


within the range, any wildfire activity is not expected to impact these cultural resources. However, 


wildfire suppression activity may accidentally disturb or damage cultural resources. 


 


In order to minimize the effects of fire suppression activities, it is recommended that BMGRW adopt 


MIST as its primary means to fight fire. There are many actions that will help protect cultural 


resources from the effects of fires. However, fire suppression activities, including ground disturbance 


and the use of aerial retardants, can have adverse effects, including damage to or destruction of 


prehistoric and historical period cultural resources. The effects of fire suppression activities and 


protection must be weighed against the potential for loss of cultural resources due to fire. 


 


Ground disturbance includes construction of fire breaks (hand and mechanical construction), use and 


alteration of roads, establishment of the command post, fire camps, and helicopter landing pads. The 


use of fire trucks, bulldozers and heavy equipment on roads requires oversight to ensure that cultural 


resources are not adversely affected. Roads should be used as firebreaks if possible. Fire engines 


should be used on established roads only. 


 


Emergency fire suppression may occur in areas where cultural resource surveys have not been 


completed and there is the potential for undetected cultural resources. Bulldozers or heavy equipment 


use and construction of fire breaks in un-surveyed areas should be coordinated with cultural resource 


staff. In some cases, an archaeologist may need to survey some areas ahead of fire suppression 


activities. 


 


Application of fire retardants and other chemical agents, such as long-term retardants, foam, and 


water enhancers, have the potential to affect cultural resources. Aerial drops of any fire retardants on 


hot surfaces may cause effects to cultural resources due to rapid temperature change. These retardants 


may cause breakage or displacement of artifacts and features. Long term retardants are the most 


destructive, with additives that cause most materials to turn red and metal to turn blue or black. These 


desiccants damage rock images, rock shelters, and historical period buildings, structures, and 


materials. The BMGRW should specify “fugitive” retardant, which has no color. If the colored fire 


retardant is used, the retardant should be wiped off as soon as possible. 


12.8 Public Access and Safety 


The basic purpose of the BMGRW is to provide a secure location in which military training activities 


can be freely conducted without endangering the safety of military personnel or civilians and without 


interference or interruption. The simplest way of accomplishing these safety and non-interference 


goals would be to close the BMGRW to all public access. However, the MLWA of 1999 and the 


Sikes Act both provide that sustainable use of the BMGRW environment should be supported subject 


to the safety and security requirements necessary to support the military purposes of the range. 
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In accordance with these provisions, public access to the BMGRW is supported under two 


conditions. First, public access is permissible only in those areas of the range where it is compatible 


with the safety or security requirements of military operations. Second, public access to the range is 


by permit only. All BMGRW visitors must obtain a range entry permit from an approved Marine 


Corps, Air Force, USFWS, or BLM office prior to entering those areas of the range that are open to 


public access. Persons wishing to access the BMGRW for recreation need to be aware that there may 


be different procedures for checking in and out of the range for each visit because of differences in 


the types of military operations that occur. The application of these terms is explained when the 


required range access permit is obtained. 


 


In those areas that are open to general public access with a permit, there are safety hazards. Visitors 


are made aware of these hazards when they obtain their range entry permit. During past training 


activities dating from World War II, ordnance may have been inadvertently or purposefully dropped 


at locations that are now open to general public access. Microwave, radio, and radar energy is used 


at temporary and permanent instruments located throughout the range to support aircraft training 


missions. These energy sources may be a health risk to persons that come in close contact to the 


transmitting equipment; however, energy transmission is directed in a narrow beam and is not aimed 


at surface locations where it could be a hazard to recreationists. 


 


Because public access to BMGRW is relatively extensive, it is recommended that some basic public 


notification system be developed to announce a wildfire or wildfire suppression activity. However, 


since wildfire is so infrequent and unlikely in the range, this would simply be a courtesy, rather than 


a crucial communication. 
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13.0 OTHER CONSIDERATIONS 


13.1 Mission Impact Considerations 


There are both direct and indirect effects of wildland fire on the military mission. Direct effects are 


the loss of military training during a wildfire. Fire carries economic costs for firefighting and loss of 


property. There are also direct and indirect effects on natural resources. For example, NPS and U.S. 


Geological Survey (USGS) researchers determined that 12 percent of desert tortoises died as a direct 


result of a fire in 1994 in Utah (Erickson, Jim. 1998), albeit likely more intense than a wildfire that 


would burn on the BMGRW. The immediate loss of vegetation may appear to be a minor effect; 


however, changes in plant communities caused by alien plants and recurrent fire may alter habitat 


structure and composition of native animals’ food plants (Brooks and Esque, 2002). The repeated 


loss of vegetation will also alter the landscape and intensify the magnitude of flooding events and 


soil erosion. 


 


While these effects are real, on the BMGRW, the potential for wildfire is also unlikely. Historical 


records show only one significant fire has been reported on the range. This 410-acre fire burned in 


2005. In addition, predictive models confirm that much of the range is unburnable. 


13.2 Monitoring Requirements 


The main environmental concern that will be evaluated is the effect fires have on desert wildlife 


populations and their habitat. In addition, burned areas will be evaluated and monitored for invasive 


species establishment. Rehabilitation of these areas will happen on a site-specific basis. Seeding the 


area using native vegetation will assist with invasive species control. Site monitoring will help ensure 


the establishment of native species. 


 


In years where rainfall is exceedingly plentiful, the quantity and continuity of fuels should be 


evaluated via an aerial/remote sensed survey.  


13.2.1 Reporting of Wildland Fires 


All wildfires on the BMGRW must be reported to Range Control (Leg Iron), (range radio or 


telephone). If a fire is reported to Range Control, Range Control will notify the MCAS Yuma 


Emergency Dispatch Center immediately. Fires may be reported by calling 911 as well, however, 


this option may result in a longer response time than calling range control directly. Reference DoDI 


6055.06 and the Wildland/WUI Operations Fire and Emergency Services SOP (2016) for current 


wildfire response protocols at BMGRW. 


 


All wildfires will be reported to the MCAS Yuma Natural Resources Specialist. If the fire is located 


in an area with valuable habitat with environmental concerns, the MCAS Yuma Natural Resources 


Specialist will notify the U.S. Fish and Wildlife Service (USFWS) by the most expeditious means 


available. In addition, the MCAS Yuma Fire Department will report the incident to NFIRS. 


According to DoDI 6055.06, all fire losses caused by wildland fires shall be investigated to determine 


point of origin and fire cause before initiating other safety or legal investigations. Point of origin and 


fire cause determination shall be provided for subsequent safety or legal investigations. For fire losses 
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meeting the Class A accident threshold defined by reference (e), an independent fire investigation 


and report shall be provided. 


13.2.2 Emergency Stabilization, Rehabilitation and Restoration 


This plan does not foresee a need for emergency stabilization, rehabilitation and restoration in light 


of the rare frequency, and insignificant areal extent of wildland fires. 


13.3 Public Relations 


The BMGRW is used seasonally by the public, primarily for camping, hunting, and other recreational 


activities. In the event of a wildfire, it will be reported to local media as necessary. Interests include 


local papers, radio stations, and television stations. 
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14.0 FUNDING REQUIREMENTS 


The additional costs to contract wildland fire management activities is negligible, due to the lack of 


a need for major programs addressing fire prevention, public education and outreach, training, 


inspection and preparedness, and wildland fire suppression itself. The main additional cost would be 


staff time to develop cooperative agreements and to conduct surveys of fuels when rainfall is 


particularly plentiful. Should funds be required, they would be requested by the Installation through 


the normal fiscal processes.  
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15.0 NATIONAL ENVIRONMENTAL POLICY ACT PROCESS FOR WFMP 


IMPLEMENTATION 


Actions proposed in any IWFMP may constitute a major federal action as defined in 40 CFR Part 


1508.18 (b) (2). Major federal actions must be evaluated for potential environmental effects. The 


NEPA document conducted for the installation INRMP may also include and provide analysis of the 


IWFMP. This IWFMP does not anticipate significant effects of the implementation of this plan. 
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