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Executive Summary 
The Bureau of Indian Affairs (BIA) Navajo Region, Western Navajo Agency (WNA), Branch of 
Natural Resources has developed a draft 10-year Rangeland Management Plan (RMP). This plan 
aims to enhance agricultural resource management practices and facilitate monitoring within Land 
Management District 1 (LMD-1). Land Management Districts (LMDs) are designated areas across 
the Navajo Nation managing various land resources, including grazing, croplands, and other 
agricultural activities. LMD-1 specifically covers the northwestern Arizona section of the Navajo 
Nation, including the community areas of Tonalea, Kaibeto, Coppermine, and LeChee Chapters. 
A Programmatic Environmental Assessment (PEA) has been prepared to assess the potential 
impacts of adopting and implementing the RMP (Proposed Action/Preferred Alternative) as well 
as the implications of not taking action (No Action Alternative). This PEA adheres to the 
National Environmental Policy Act (NEPA) and follows the guidance for programmatic 
NEPA documents, as specified in 40 Code of Federal Regulations (CFR) § 1501.11. It 
evaluates the broad environmental issues associated with the RMP’s implementation, 
establishing policies, plans, and programs, while framing the scope for subsequent site- and 
project-specific federal actions that require NEPA compliance. 

Land Management District 1 Overview 

LMD-1 encompasses approximately 833,625 acres of the Navajo Nation in northern Arizona, 
featuring a variety of landscapes from arid plains to upland woodlands and riparian corridors. It 
stretches from Page, Arizona, at the northwest boundary and extends 50 miles to the south to within 
10 miles north of Tuba City. This high desert region is part of the Kaibito Plateau, with average 
elevations around 6,000 feet (ft), ranging from 5,000 ft at LeChee in the northwest to 5,800 ft at 
Kaibeto in the southeast, reaching 7,200 ft elevation on White Mesa at the eastern boundary. Of 
the total area, 818,223 acres are rangelands and 349 acres are dryland croplands, excluding 60% 
of the Tonalea Chapter area, which is part of the Navajo Partitioned Lands (NPL). The BIA records 
indicate 535 grazing permits for rangelands and 51 Agriculture Land Use Permits (ALUPs) for the 
dry farmlands. LMD-1 represents 16% of the 5.21 million-acres WNA and 10.4% of the 1.5 
million-acre FBFA land area, particularly in the Coppermine (Subunit 3), Kaibeto (Subunit 2), and 
Tonalea (Subunit 1) LMD-1 subunits, which require water and fencing improvement to meet the 
land management and livestock production goals outlined in the FBFA IRMP (BIA, 2021a). 

Purpose and Need 

This RMP is a comprehensive 10-year plan developed under the American Indian Agriculture 
Resource Management Act (AIARMA) to fulfill BIA’s trust responsibility to conserve land 
resources while enhancing economic returns and social well-being. The RMP addresses specific 
challenges faced by LMD-1, particularly those related to the Former Bennett Freeze Area (FBFA). 
Key challenges include balancing ecological restoration with sustainable agricultural production. 
The RMP proposes integrated and proactive solutions to focusing on the following areas: 

1. Regulation and enforcement:  

• Existing grazing permits are often unenforced or lack clear boundaries, leading to 
unauthorized grazing and overuse. Approximately 80% of rangelands underutilized, 
while 20% are overgrazed, resulting in resource degradation. Effective monitoring and 
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enforcement are crucial for improving rangeland health and meeting AIARMA 
requirements. 

2. Education, Training, and Assistance:  

• Land users currently lack adequate access to education and training, hindering their 
ability to implement best management practices (BMPs). Enhanced engagement and 
capacity-building programs are essential for equipping stakeholders with the necessary 
tools to achieve conservation goals while preserving traditional Navajo agricultural 
practices. 

3. Economic and Agricultural Productivity:  

• Agricultural production in LMD-1 is low, with limited diversity and economic 
opportunities. There is a need to focus on increasing livestock and food production 
through targeted improvements and innovative grazing practices. 

4. Integrated Infrastructure Development:  

• Insufficient water systems and fencing infrastructure hinder optimal agricultural 
production. Comprehensive mapping, inventory assessments, and strategic investments 
in infrastructure are vital to achieving conservation and productivity goals. 

The RMP’s purpose is to restore degraded lands, protect critical habitats and cultural resources, 
and ensure the viability of grazing and other traditional practices for future generations. It aligns 
with the Diné principles of hozho, or harmony and balance, by integrating conservation and 
productivity goals to support ecological health, agricultural success, and cultural vitality. By 
addressing the root causes of resource degradation and fostering collaboration among agencies and 
stakeholders, this plan lays the groundwork for sustainable land use and improved livelihoods for 
the Navajo Nation. 
Need for Enhanced Interagency Collaboration 

A major challenge to achieving AIARMA objectives is the lack of interagency coordination. 
Agencies with distinct roles often operate independently, hindering collaborative solutions: 

1. The BIA oversees permitting and monitoring but faces challenges in reissuing grazing 
permits due to unresolved boundary issues within Customary Use Areas (CUAs). 

2. The Navajo Nation Department of Agriculture (NNDA) manages livestock enforcement 
but lacks sufficient fencing to regulate permitted and feral livestock effectively. 

3. The Navajo Nation Department of Water Resources (NNDWR) is responsible for water 
development and maintenance but does not consistently coordinate with BIA or permittees 
to align efforts with conservation and production goals. 

Key Components of the Rangeland Management Plan 

The proposed RMP provides a comprehensive strategy to manage and improve agricultural 
productivity across LMD-1. Key components include: 

• Establishing an Agricultural Technical Center (ATC): The ATC will function as a 
central hub for collaboration, education, and technical support. The ATC will foster 
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interagency partnerships and engage stakeholders in planning, ensuring a holistic approach 
to addressing LMD-1’s challenges.  

• Establishing Range Management Units (RMUs): Establishing RMUs and adaptive 
schedules will manage grazing pressure and allow for vegetation recovery. 

• Developing RMU Plans: RMU Plans provide a pathway to achieving the conservation 
and production goals outlined in this RMP, fostering sustainable grazing practices that 
benefit both the land and its users. 

• Carrying Capacity and Stocking Rates Determination: Information is critical to fairly 
issuing grazing permits and making informed decisions regarding annual livestock 
management. 

• Grazing Permit Issuance and Maintenance: Future grazing permits should be tied to 
RMUs with defined boundaries to ensure compliance with conservation goals and 
sustainable rangeland use. 

• Grazing and Farm Association Formation: Forming this association, which is promoted 
by range management professionals, involves fostering voluntary grazing associations on 
fenced RMUs through a collaborative democratic process. 

• Farming Permit ALUP Issuance: Permits are required for farm plots of one acre or more 
located outside of 1-acre homesite leases. 

• Explanation of Education and Assistance Provision; Ranchers Roundtable: Education 
is essential for building trust, ensuring engagement, and achieving RMP goals. A Ranchers 
Roundtable should be established to serve as a recurring forum for education, 
collaboration, and discussion while fostering peer-to-peer learning, providing a platform 
for addressing concerns and building a sense of community among stakeholders. 

• Monitoring Feedback Loop and Reporting: By integrating a monitoring feedback loop 
into the RMP, LMD-1 can adapt to changing conditions, improve resource stewardship, 
and achieve sustainable production goals. 

• Infrastructure and Restoration: Addressing critical infrastructure and restoration needs, 
including water development, fencing for grazing control, livestock handling facilities, 
road access and controls, and rangeland restoration projects, is fundamental to achieving 
sustainable land management and production goals. 

Proposed Alternatives 

• No Action Alternative: Continuation current practices is expected to worsen existing 
issues like overgrazing, soil erosion, wildlife habitat degradation, and threats to cultural 
resources. Water infrastructure would remain insufficient, and the LMD-1’s ecosystems 
would experience heightened stress from ongoing drought conditions and the 
encroachment of invasive species. 

• Proposed Action: Implementation of the RMP would yield substantial benefits, including 
stabilized soils, improved vegetation cover, better water distribution, and enhanced 
protection for cultural sites. The adoption of adaptive management strategies would bolster 
the LMD-1’s resilience to climate variability, promoting the sustainable use of resources 
in the long term. 
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RMP Anticipated Benefits 

The RMP for LMD-1 represents a vital step toward achieving a sustainable balance between 
resource use, cultural preservation, and ecological restoration. By addressing the district’s most 
pressing challenges, the RMP ensures that the land, water, and the cultural heritage of LMD-1 will 
continue to sustain the Navajo people and their traditions for generations to come. This PEA 
provides a comprehensive evaluation of the RMP’s potential impacts, laying the groundwork for 
informed decision-making and effective implementation. The RMP is expected to deliver 
measurable improvements across ecological, cultural, and economic dimensions: 

• Environmental Restoration: Reduced soil erosion, improved vegetation health, and 
enhanced biodiversity. 

• Water Resource Sustainability: Expanded infrastructure to alleviate pressure on riparian 
areas and support livestock, wildlife, and human use. 

• Cultural Preservation: Safeguards for sacred sites and traditional use areas, ensuring their 
protection for future generations. 

• Economic Resilience: Improved forage availability and reduced operational costs for 
grazing permit holders. 

• Climate Resilience: Strengthened adaptive capacity to address the impacts of prolonged 
droughts and extreme weather events.
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1 Introduction 
The Bureau of Indian Affairs (BIA) Navajo Region, specifically the Western Navajo Agency 
(WNA) Branch of Natural Resources (BNR), has prepared a draft 10-year Rangeland 
Management Plan (proposed RMP) (see Appendix A) for Land Management District 1 
(LMD-1) within the Navajo Nation. This Programmatic Environmental Assessment (PEA) 
has been prepared to evaluate the potential impacts of adopting the proposed RMP (Proposed 
Action/Preferred Alternative), and the consequences of taking no action (No Action Alternative), 
in compliance with the requirements of the National Environmental Policy Act (NEPA). 
In light of the proposed federal action, the BIA has prepared this PEA following the guidelines set 
forth by the Council on Environmental Quality (CEQ) (CEQ, 2014). Programmatic NEPA reviews 
focus general environmental issues related to broad decisions, such as establishing policies, plans, 
or programs, and serve as a foundation for analyzing direct, indirect, and cumulative impacts of 
these decisions. By outlining the scope for future site and project-specific federal actions, the 
Proposed Action establishes a clear process for approving subsequent federal initiatives related to 
rangeland management in LMD-1. This PEA evaluates the environmental consequences of 
implementing actions that promote sustainable land management practices benefiting local 
communities. The proposed federal actions are tailored to address the specific needs of these areas, 
incorporating public input and scoping conducted with participation of LMD-1 residents, who have 
expressed a strong interest to enhancing rangeland conditions and increasing agricultural 
productivity. 

1.1 Land Management District 1 

Land Management Districts (LMDs) are designated areas within the Navajo Nation for 
managing various land resources, including grazing, croplands, and other agricultural activities. 
These districts were established to ensure sustainable use of natural resources while promoting 
agricultural productivity and land conservation. LMD-1 spans of approximately 833,625 acres 
located in northern Arizona, situated within the Navajo Nation, and bordering the southern edge 
of Utah (Figure 1-1). It encompasses four communities, each with Subunit land management 
needs:  

Community Size (acres) Residents Households 

Tonalea (Red Lake) 74,313 2,750 486 

Kaibeto 226,018 1,955 750 

Coppermine 291,096 583 201 

LeChee 242,298 1,647 454 

(U.S. Census Bureau, 2009-2023) 
These communities overlap with a portion of the Former Bennett Freeze Area (FBFA), a region 
where development was restricted for 40 years due to a land dispute between the Navajo Nation 
and the Hopi Tribe. Although the restriction was lifted in 2006, development has progressed slowly, 
leading to ongoing challenges related to agricultural productivity and infrastructure. 
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Environmental Setting 

Key transportation routes through LMD-1 include U.S. Highways 89, and 160, and Arizona State 
Highway 98, along with 210 miles of mostly unpaved secondary roads. The primary communities 
within LMD-1 are LeChee, Kaibito, Coppermine, and Tonalea. 
LMD-1 is part of the Colorado Plateau Major Land Resource Area, a region shaped by geological 
uplift, volcanism, and erosion. The landscape features sandstone uplifts, rolling ridge lines, and 
swales shaped by wind and water erosion. Elevation and topography vary, contributing to diverse 
environmental conditions across the district (Figure 1-3). 
LMD-1 experiences long-term average rainfall of about 6.3 inches annually, but precipitation 
varies widely from 5 to 17 inches per year (Figure 1-4). Summer thunderstorms account for about 
40% of the annual rainfall, while winter precipitation primarily occurs as snowfall. Years fluctuate 
from 25% below normal rainfall in dry years to 25% above in wet years. The region has been in 
prolonged drought for over two decades. Drought conditions are exacerbated by climate change, 
which is expected to alter precipitation patterns and increase heat in the region. Temperatures in 
the city of Kaibito range from 93 degrees Fahrenheit (°F) (34 degrees Celsius [°C]) in the summer 
to 28°F (-2°C) in the winter. 

Area Included in the Analysis 

LMD-1 encompasses approximately 0.83 million acres along the western edge of the Navajo 
Reservation in Coconino County, Arizona, on the northern border with Utah (Figure 1-1). The 
Navajo Nation is divided into administrative boundaries called LMDs. Within LMD-1, there are 
four chapters (communities): Tonalea (LMD-1-1) with 74,313 acres, Kaibeto (LMD-1-2) with 
226,018 acres, Coppermine (LMD-1-3) with 291,096 acres, and LeChee (LMD-1-4) with 242,298 
acres. Of the total 833,625 acres, 818,223 acres are designated as rangelands, while 349 acres are 
classified as croplands, all of which are dryland farms. It is important to note that these figures 
exclude the 60% of the Tonalea Chapter area that falls within the Navajo Partitioned Lands (NPL). 
The BIA records indicate 535 grazing permits for the rangelands and 51 Agriculture Land Use 
Permits (ALUPs) for the dry farms. Figure 1-2 is a preliminary map that shows the 20 
compartments that have been proposed by BIA (two-digit numbers), six Range Management Units 
(RMUs) (three-digit numbers) in LMD-1, the location of grazing permit based on annual Tally 
Count, highways, and communities. 
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Figure 1-1. Site Location/Map of Roads, LMD-1 Boundaries 
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Figure 1-2. Preliminary Map with Compartments and RMUs in LMD-1 

1.2 Historical Agricultural Practices  

Before the 1930s, the LMD-1 area had very few Navajo residents due to the scarcity of reliable 
water sources. At that time, grazing was limited to brief seasonal transhumance, primarily 
involving sheep. A few wells were developed in the early 20th century, but it was not until the late 
1930s that the BIA established fenced LMDs across the reservation. The boundary of LMD-1was 
fenced, and baseline land inventories were conducted, leading to the adjudication of grazing 
permits in 1941. These Customary Use Areas (CUAs) were assigned based on identified family 
heads residing at homes or camps in each area, without specific description of the land area 
locations, sizes, or boundaries (Bingham and Bingham, 1982; Bailey and Bailey, 1986). Historical 
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agricultural practices included dryland farming and seasonal livestock rotational grazing of 
traditional herds of sheep and goats. 

1.3 Current Agricultural Practices 

Over time, traditional herds of sheep and goats have largely transitioned to cattle herds, as cattle 
require less constant herding and command higher market prices. This shift has led to a decrease 
in grass production, as cattle primarily graze on grass and tend to stay near reliable water source 
year-round. Consequently, there has been an increase in broom snakeweed (Gutierrezia sarothrae), 
Russian thistle (Salsola tragus), and rabbitbrush (Chrysothamnus spp.) across much of the 
reservation (Ecosphere, 2012). Extended drought periods and reduction in seasonal livestock 
rotation have further contributed to declines in rangeland health. Areas of blow sand and sand 
dunes have emerged where they previously did not exist and deep arroyos have rendered some 
pastures inaccessible to grazing animals. 
According to data published by the BIA WNA on their website (Western Navajo Agency/Indian 
Affairs), LMD-1 has a capacity of 26,716 Sheep Units Year Long (SUYL), equivalent to5,343 
Animal Unit Year Long (AUYL), which translates to a stocking rate of 4.18 AUYL per section for 
the 1,278-section area of LMD-1. This rate aligns with the 4.0 AUYL per-section used by the 
Arizona State Land Department uses for annual precipitation areas in Northern Arizona that are 
similar to LMD-1. The average size of the 535 grazing permits in LMD-1 is 50 SUYL or 10 AUYL 
per permittee. The availability of water and type of grazing system determine the amount of forage 
permitted for grazing. Details regarding the carrying capacity and stocking rates for grazing permit 
issuance on LMD-1 rangelands are covered in Section 4.5 of Appendix A. Water for LMD-1 is 
sourced exclusively from wells or transported by hauling, as there are no naturally flowing streams 
or springs in the area. 

1.4 Consistency with Plans, Permits, Authorizations, Directives and Approvals.  

The LMD-1 RMP was developed in alignment with various federal and Tribal plans, regulations, 
and permits to ensure that land-use decisions and agricultural practices are consistent with broader 
resource management goals. This document works in tandem with the Integrated Resource 
Management Plan (IRMP), the BIA policies, and the guidance of the Natural Resources 
Conservation Service (NRCS) to ensure that land management strategies within LMD-1 are 
sustainable, legally compliant, and supportive of long-term environmental and agricultural goals.  
The missions of the BIA and the WNA BNR include the following:  

• Navajo Region Mission: Enhance the quality of life, facilitate economic opportunities,
and protect and improve the trust assets of the Navajo Nation and individual Navajo people.

• WNA-BNR Mission: Maintain overall productivity and achieve the highest return from
grazing, farming, water, and wildlife resources through sustainable yield management.

By achieving these goals, agricultural resource management would provide a path toward 
improving agricultural land use and ensuring that LMD-1 remains a vital area for both production 
and resource sustainability. 

1.4.1 Navajo Nation Cultural Resource Protections 

The LMD-1 RMP is also consistent with the policies and procedures set forth by the Navajo Nation 
and federal regulations regarding the identification and protection of cultural resources. In 
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alignment with the FBFA IRMP, the RMP adheres to the National Historic Preservation Act 
(NHPA), the Navajo Nation Cultural Resources Protection Act, and the Biological Resource Land 
Use Clearance Policies and Procedures (RCP).  
These regulations ensure that any agricultural management activities within LMD-1 are thoroughly 
reviewed for potential impacts on traditional cultural properties (TCPs), archaeological sites, and 
other culturally significant locations. The RMP incorporates a consultation process with the Navajo 
Nation Heritage and Historic Preservation Department (NNHHPD) to ensure that cultural sites are 
identified, respected, and preserved. This ensures that agricultural land management decisions 
support sustainable agricultural development while safeguarding the cultural heritage and 
traditional values of the Navajo Nation.  
1.4.1.1 Navajo Nation Division of Natural Resources Biological Resource Land Clearance Policies 
The Resources Committee of the Navajo Nation Council holds legislative oversight over the 
NNDNR, which includes both the Navajo Nation Department of Fish & Wildlife (NNDFW) and 
the Navajo Nation Department of Agriculture (NNDA). Together, these departments are 
responsible for adopting and enforcing policies, procedures, and regulations to protect the 
biological and agricultural resources of the Navajo Nation. On March 13, 2003, the Resources 
Committee approved the RCP by Resolution No. RCMA-34-03. The RCP, formerly referred to as 
the Biological Resource Land Clearance Policies (BRLC), assists the Navajo Nation government 
and its chapters in ensuring compliance with both federal and Navajo laws that protect wildlife 
resources, agricultural lands, plants, and their habitats through an expedited land-use clearance 
process.  
The Navajo Nation has been divided into six types of wildlife areas, which also integrate 
agricultural land considerations, serving as a framework for planning and approving development 
projects (Figure 1-3). In most cases, site-specific planning is still necessary to address potential 
impacts on wildlife and agricultural resources. The RCP outlines the restrictions and planning 
processes that apply to each area, as summarized below:  

• Highly Sensitive Area: Development is generally discouraged, with few exceptions.  
• Moderately Sensitive Area: Development is allowed but with moderate restrictions to avoid 

impacting sensitive species, habitats, or agricultural lands.  
• Less Sensitive Area: These areas have the fewest restrictions on development.  
• Community Development Area: Located in and around towns, with few to no restrictions on 

development.  
• Biological Preserve: No development is allowed unless it aligns with the specific 

conservation purpose of the area.  
• Recreation Area: Development is permitted only if compatible with the recreational use and 

purpose of the area.  
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Figure 1-3. Habitat and Species Sensitivity within LMD-1 



Programmatic Environmental Assessment for the LMD-1 Rangeland Management Plan 
Navajo Nation 

 

8 
June 2025 

 
1.4.1.2 Integrated Resource Management Plan Programmatic Environmental Assessment  
The RMP is consistent with the goals outlined in the FBFA IRMP PEA (BIA NRO, 2022), which 
serves as a comprehensive framework for resource management across the region. The IRMP PEA 
emphasizes the need for sustainable agriculture, the protection of natural resources, and the 
revitalization of formerly restricted lands. The LMD-1 RMP specifically addresses the rangeland 
and cropland components of the IRMP, ensuring that management practices align with the IRMP’s 
objectives of restoring harmony among human, environmental, and cultural resources.  
1.4.1.3 National Environmental Policy Act  
The BIA is the lead federal agency for this NEPA process. Based on the context of the proposed 
federal action, which involves the adoption and implementation of the RMP, preparation of a PEA 
was undertaken. Programmatic NEPA reviews address general environmental issues related to 
broad decisions, such as establishing policies, plans, programs, or a suite of projects, and can 
effectively frame the scope of subsequent site- and project-specific federal actions (CEQ, 2014 
Memorandum: Effective Use of Programmatic NEPA Reviews). The CEQ Memorandum 
emphasizes that programmatic reviews provide a framework for agencies to identify 
geographically bound areas where future activities will take place, and to develop broad mitigation 
measures that apply to those activities. By establishing this foundation, programmatic reviews 
allow agencies to avoid repetitive, broad-level analyses in subsequent tiered reviews, which 
instead can focus on narrower, site-specific issues. This method not only reduces redundancy but 
also offers a more comprehensive understanding of the cumulative and indirect effects of multiple 
proposed actions.  
The CEQ 2014 Memorandum also highlights the strategic use of programmatic reviews to 
establish anticipated timing and sequencing of decisions, as well as identifying which decisions 
are supported by the PEA and which may be deferred for future site-specific analyses. This tiered 
approach provides a starting point for analyzing direct, indirect, and cumulative impacts, offering 
a more integrated and efficient process.  
The preparation of this PEA is consistent with the purpose and goals of NEPA, 42 U.S. Code (USC) 
§ 4321 et seq.; the requirements of the CEQ implementing NEPA regulations at 40 CFR Parts 
1500-1508 (promulgated September 14, 2020); longstanding federal judicial and regulatory 
interpretations; the Department of the Interior’s NEPA regulations (43 CFR Part 46); the Indian 
Affairs NEPA Guidebook, 59 Indian Affairs Manual [IAM] 3-H (BIA, 2012); and administration 
priorities and policies, including Secretary’s Order No. 3399, which requires bureaus and offices 
to use “the same application or level of NEPA that would have been applied to a proposed action 
before the 2020 Rule went into effect.”  

1.4.2 Endangered Species Act  

The Endangered Species Act (ESA) (16 USC § 1531 et seq.) establishes protections for species 
that are federally listed as threatened or endangered and safeguards the habitats critical to their 
survival. Endangered species are those at risk of extinction throughout all or a significant portion 
of their range, while threatened species are likely to become endangered in the near future.  
Under Section 7 of the ESA, federal agencies are required to use their authority to conserve these 
species and their habitats, in consultation with the U.S. Fish and Wildlife Service (USFWS). 
Section 7(a)(1) mandates proactive conservation efforts, while Section 7(a)(2) ensures that 
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agencies do not authorize, fund, or carry out actions that jeopardize the existence of listed species 
or adversely modify critical habitats. To comply with Section 7(a)(2), agencies must assess 
whether their proposed actions affect endangered or threatened species or their critical habitat. If 
any listed species or habitats are present, agencies must evaluate the potential effects of their 
actions through a Biological Evaluation (BE) or Biological Assessment, which may require formal 
consultation with the USFWS. Formal consultation concludes when USFWS provides a Biological 
Opinion on the action’s potential impacts.  
Additionally, agencies must confer with the USFWS under Section 7(a)(4) if a proposed action is 
likely to jeopardize species being considered for listing or adversely affect proposed critical 
habitats, following a similar evaluation process.  

1.4.3 Other Federal Laws and Directives  

In addition to the BIA, various other federal agencies have requirements and directives that must 
be adhered to when implementing the RMP. The U.S. Environmental Protection Agency (US EPA) 
enforces regulations under the Clean Water Act (CWA) and Clean Air Act (CAA), ensuring that 
water quality and air quality standards are maintained throughout land development activities. 
Similarly, the U.S. Department of Agriculture (USDA) provides guidance and funding for 
conservation practices to ensure sustainable land use, soil conservation, and water management. 
Any projects involving wetlands or waterways must also comply with the Rivers and Harbors Act 
and the NHPA, which require assessments to avoid adverse impacts on navigable waters and 
historical properties. These federal agency requirements, combined with NEPA directives, ensure 
that all agricultural land management actions within LMD-1 are conducted in compliance with 
federal environmental protection laws and policies:  

• Agricultural Risk Protection Act of 2000 (Public Law [PL] 106-224)  
• AIARMA (PL 103-177; 25 USC Chapter 39)  
• American Indian Religious Freedom Act (PL 95-341; Stat. 469 42 USC § 1996)  
• Archaeological Resources Protection Act (PL 96-95; 16 USC § 470aa et seq.)  
• Carlson-Foley Act (PL 90-583)  
• CAA (PL 88-206; 42 USC § 7401)  
• CWA (Federal Water Pollution Control Act) (PL 92-500; 33 USC §§ 1251-1151)  
• Comprehensive Environmental Response, Compensation, and Liability Act (PL 96-510; 

42 USC § 9601)  
• Emergency Planning and Community Right-to-Know Act (PL 99-499; 42 USC § 11001 

et seq.)  
• Federal Insecticide, Fungicide, and Rodenticide Act (PL 61-152; 7 USC § 136 et seq.)  
• Federal Land Policy and Management Act (PL 94-579; 43 USC Chapter 35)  
• Federal Noxious Weed Act (PL 93-629; 7 USC Chapter 61)  
• Food, Conservation, and Energy Act (PL 110-234; 7 USC § 1926)  
• Golden and Bald Eagle Nest Protection Regulations (RCS-42-08)  
• Indian Affairs Manuals  
• Navajo Nation Codes Title 3 Agriculture 
• 25 CFR Part 166, 167BIA NEPA 
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1.5 Public Involvement  
Active public participation in the NEPA process is critical to making sure that a community’s voice 
is heard. Scoping meetings were held to provide public disclosure of the proposed action and to 
discuss the critical elements of the NEPA PEA process. Public involvement ensured that the voices 
of the Navajo Nation’s communities and stakeholders were an integral part of the process. 
Throughout the public involvement process, residents of LMD‑1 have stated a desire to improve 
agricultural land conditions and productivity. The RMP contains information and 
recommendations to fulfill that desire. These efforts reflect the importance of transparency, 
inclusivity, and collaboration in addressing the district’s environmental, cultural, and 
socioeconomic challenges. 
Scoping is an early and open process to obtain input from affected residents and interested 
members of the public concerning Proposed and Alternative Actions and environmental issues that 
might occur because of these actions. BIA-WNA conducted both internal scoping with staff and 
external scoping with the public and interested and affected groups and agencies. Potential issues, 
alternatives, resource impacts, and cumulative effects were identified (Appendix B).  
Public scoping for this project consisted of community meetings held on  

November 15 and 16, 2024, at the Tonalea and Coppermine Chapter houses. February 21 
and 22, 2025, at the Kaibeto and LeChee Chapter houses.  

Over 237 members of the entire LMD-1 area attended. Meetings provided public disclosure of the 
proposed action and discussed the critical elements of the NEPA Environmental Assessment (EA) 
process. The scoping meeting included a presentation of the RMP planning process; the goal of 
the scoping process; background information on historical ranching on the Navajo Nation; existing 
conditions; and RMP goals, needs, and BMPs. RMP scoping meetings described the main ranching 
areas (by BIA-designated compartments), need for grazing permit reissuance, and needed 
improvement projects. Details of the meeting comments are included in Appendix B. 
Residents and stakeholders provided key feedback, emphasizing the need for: 

• Lack of stakeholder involvement, 
• Lack of enforcement, 
• Desertification, 
• Overutilization, 
• Limited water, and 
• Housing development on rangeland. 

On DATE, 2025, the PEA was posted for review by the general public for 30 days (DATE to DATE, 
2025). In addition, public meetings were held at the Tonalea Chapter House (9:00 am – 12:00 pm 
and 1:00 pm – 4:00 pm on November 15, 2024), the Coppermine Chapter House (9:00 am – 12:00 
pm and 1:00 pm – 4:00 pm on November 16, 2024), the Kaibeto Chapter House (12:00 pm – 4:00 
pm on February 21, 2025), and the LeChee Chapter House (8:00 am – 12:00 pm on February 22, 
2025). Comments were invited on the web page to a general email address, as well as in-person. 
Announcements were published in the Navajo Times and the Hopi-Navajo Observer. Comments 
on the PEA were collected by BIA and Sundance Consultants, LLC (Sundance), and all comments 
received were compiled by Sundance. Questions received and responses to them will be included 
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in the Final PEA. A total of 28 written comments and 64 verbal comments (during public meeting) 
were received during the PEA review period (Appendix B).  
Relevant issues raised include the following: 

• Development (DV) — economic developments such as road improvements, range 
improvements, infrastructure maintenance, etc. 

• Education (ED) — educating farmers, providing education materials, etc.  

• Enforcement (EN) — permit compliance, oversight, management, etc. 

• Feral Horses (FH) — concerns related to feral horse populations 

• Homesite Lease (HS) — comments about Homesite Lease, developing subdivisions, etc.  

• Other (OT) — comment not tied to a specific category 

• Trespassing (TR) — comments about unauthorized access, unauthorized grazing or 
livestock, vehicle use, etc.  

• Water (WA) — to include water development, lack of water, earthen dams, windmills, 
etc. 

• Youth (YO) — involvement of youth 

1.6 Resources Excluded from Further Analysis  

Twelve resources were eliminated from further analysis because of the low potential for impacts 
(Table 1).  
 

Table 1. Resources Eliminated from Impacts Analysis 

Resource  Rationale for Not Discussing in Detail for this Programmatic 
Environmental Assessment 

Topography  Implementing the Proposed Action does not propose major earth moving 
activities. Effects on topography or unique topographical features would be 
evaluated when a project-action is proposed, and design features or other 
mitigation measures would be implemented to limit or avoid potential 
impacts.  

Geology  Implementing the Proposed Action does not propose major earth moving 
activities. Effects on geology would be evaluated when a project action is 
proposed, and design features or other mitigation measures would be 
implemented to limit or avoid potential impacts.  

Minerals  Implementing the Proposed Action does not propose major earth moving 
activities, nor would it prevent any access to mineral resources. Impacts on 
mineral features would be evaluated when a project action is proposed, such 
as fence building or creation of a water source, and design features or other 
mitigation measures would be implemented to limit or avoid potential 
impacts.  
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Resource  Rationale for Not Discussing in Detail for this Programmatic 
Environmental Assessment 

Mineral Extraction  Implementing the Proposed Action does not propose major earth moving 
activities, nor would it recommend any activities in or nearby abandoned 
uranium mine (AUM) sites. Effects on mineral resources would be evaluated 
when a project action is proposed, and design features or other mitigation 
measures would be implemented to limit or avoid potential impacts to, or 
from, mineral resources.  

Recreation  Navajo Tribal Parks would continue to be managed by the Navajo Nation 
Parks and Recreation Department. There are plans to develop these parks 
further; however, the Proposed Action does not include any actions  

Transportation Use 
Network  

While the RMP would recommend more fencing as part of the management 
actions to control livestock, which could include animal crossing guards and 
gates at some intersections, these are not anticipated to impact the use or 
access of transportation networks in LMD-1.  

Wilderness  There are no wilderness areas in LMD-1. Implementing the Proposed Action 
would have no effect on wilderness areas.  

Noise  The addition of structures such as fences and water sources to manage 
agricultural lands at the scale proposed in the RMP will contribute very little 
to noise in LMD-1. No effects are expected.  

Visual Resources  The addition of structures such as fences and water sources to manage 
grazing at the scale proposed in the RMP will do little to change visual 
resources. No effects are expected.  

Public Health and 
Safety  

Implementing the Proposed Action would not impact public health and 
safety. While recommendations within the RMP are supportive of the BIA 
goals and objectives for noxious weed management, which include 
potentially using chemical treatment, no specific actions are authorized in 
this RMP. These actions would be addressed in the NNIWMP, which is 
currently in process. No other actions are recommended in the RMP that 
would impact public health and safety.  

Indian Trust Assets  Indian Trust Assets, or resources, are defined as legal interests in assets held 
in trust by the U.S. Government for Native American Indian Tribes or 
individual Tribal members. Examples of Indian Trust Assets are lands, 
minerals, water rights, other natural resources, money, or claims. Indian 
Trust Asset Reform Act (PL 114-78). Under the Act, the federal government 
has a unique responsibility to Indian Tribes, including a duty to promote 
Tribal self-determination regarding governmental authority and economic 
development.  
Implementing the Proposed Action would have no impacts on Indian Trust 
assets.  

Hazardous Materials  Implementing the Proposed Action would not involve the use of hazardous 
chemicals (see Public Health and Safety above). Hazardous materials would 
continue to be managed pursuant to federal and Tribal regulations  

 

1.7 Decision Framework 

The federal action addressed by this PEA is adoption and implementation of the proposed RMP. 
The BIA Navajo Region’s Regional Director is responsible for final approval of the proposed RMP 
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and, based on the PEA, if a Finding of No Significant Impact (FONSI) is appropriate (BIA, 2012). 
After considering the findings of the PEA and comments raised during the public scoping process 
and on site-specific analysis conducted in consultation with resource specialists, the BIA will 
follow guidance contained in the Indian Affairs NEPA Guidebook (59 IAM 3-H) to make decisions 
regarding the Proposed Action. BIA decision making is addressed in Section 2 of 59 IAM 3-H.  
This PEA complies with BIA’s requirements under the NEPA, including guidance specific to 
programmatic NEPA documents contained in section 40 of the CFR, subsection § 1501.11 (CEQ 
2024). Programmatic NEPA reviews address the general environmental issues relating to broad 
decisions, such as those establishing policies, plans, programs, or suite of projects, and effectively 
frame the scope of subsequent site- and project-specific federal actions. To this end, the Proposed 
Action, as well as subsequent sections herein, outline a process for approving future repetitive 
federal actions. One advantage of preparing a programmatic NEPA review for repetitive agency 
activities is that the programmatic NEPA review can provide a starting point for analyzing direct, 
indirect, and cumulative impacts. This document provides an analysis as well as a basis for the 
federal decision associated with adopting and implementing agricultural management actions that 
provide a foundation for future federal decisions.   
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2 Description of Proposed Action and Alternatives 
This section outlines the details associated with the proposed federal action as well as alternatives. 
It describes those actions associated with adopting and implementing the RMP. 

2.1 No Action Alternative 

The No Action Alternative represents the continuation of existing land management practices 
within LMD-1 without the implementation of new strategies, policies, or infrastructure 
improvements. This scenario assumes that current conditions persist, with no additional measures 
taken to address the pressing challenges of overgrazing, water scarcity, habitat degradation, or 
cultural resource protection. As such, this alternative serves as a baseline for comparing the 
potential impacts of the Proposed Action. 

2.1.1 Grazing 

Under the No Action Alternative, grazing activities would remain unregulated, following existing 
patterns that have led to significant strain on the district’s rangelands. Overgrazing, particularly in 
areas close to water sources, would continue to degrade vegetation and reduce forage availability. 
The lack of rotational grazing or designated RMUs would exacerbate these issues, leading to 
uneven land use where some areas are overused while others are underutilized. This unchecked 
grazing pressure would accelerate soil erosion, diminishing the fertility of the land, and continue 
to contribute to sedimentation in nearby water bodies. 

2.1.2 Water Resources 

The LMD-1’s water infrastructure, which is already insufficient and outdated, would remain 
unaddressed under the No Action Alternative. Groundwater wells, pipelines, and water storage 
facilities in their current state are inadequate to meet the needs of livestock, wildlife, and human 
communities across the district. Without improvements, reliance on riparian zones and springs 
would continue to intensify, further degrading these critical habitats. Water scarcity would persist 
as a central challenge, with concentrated use of limited resources leading to conflicts among 
stakeholders and increasing stress on riparian ecosystems. 

2.1.3 Vegetation 

Vegetation across LMD-1 would remain vulnerable under the No Action Alternative. Native 
grasses and shrubs, already in decline due to overgrazing and invasive species, would continue to 
lose ground. Cheatgrass (Bromus tectorum) and tamarisk (Tamarix spp.) would expand their 
dominance, outcompeting native species and altering the ecological balance of the district. This 
loss of native vegetation would not only reduce forage availability for livestock but also diminish 
habitat quality for wildlife, including federally listed species such as the southwestern willow 
flycatcher (Empidonax traillii extimus) and the Mexican spotted owl (Strix occidentalis lucida). 

2.1.4 Biological Resources 

Under the No Action Alternative, impacts on wildlife would extend beyond habitat loss. As riparian 
zones degrade and water availability declines, species dependent on these areas for nesting, 
foraging, or migration would face increased challenges. Aquatic species like the razorback sucker 
(Xyrauchen texanus) and humpback chub (Gila cypha) would be particularly affected by 
sedimentation and reduced water quality in the district’s ephemeral streams and springs. 
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2.1.5 Cultural Resources 

Cultural and historical resources within LMD-1 would remain unprotected under the No Action 
Alternative. Sacred sites, archaeological landmarks, and traditional use areas would continue to 
face risks from erosion, unauthorized access, and adjacent land use activities. The absence of 
protective measures such as fencing or signage would leave these resources vulnerable to further 
degradation, threatening their cultural and spiritual significance for the Navajo Nation. 

2.1.6 Economic Factors 

Economically, the No Action Alternative would perpetuate instability for grazing permit holders 
and local communities. Reduced forage availability and water scarcity would increase the costs of 
livestock production, undermining the economic viability of grazing operations. These challenges 
would ripple through the community, affecting families who rely on grazing as a primary source 
of income and a vital connection to their cultural heritage. 

2.1.7 Summary 

In summary, the No Action Alternative would maintain the status quo, with no proactive steps 
taken to address LMD-1’s mounting challenges. While this approach avoids the immediate costs 
and potential short-term disruptions associated with implementing new measures, it also forfeits 
the opportunity to reverse current trends of degradation and decline. Without intervention, the 
district’s resources will continue to deteriorate, threatening its ecological health, cultural legacy, 
and economic stability. 
Furthermore, without changes to the management framework, the Navajo Nation's vision of 
creating a sustainable agricultural community as outlined in the FBFA IRMP would not be 
advanced. The current agricultural management system, which lacks a comprehensive strategy for 
addressing modern challenges, would not be able to fully meet the nutritional, economic, and 
cultural needs of the LMD-1 community. 

2.2 Proposed Action 

The Proposed Action is to adopt and implement the proposed RMP for LMD-1. It outlines an 
administrative process that directs the use of optimal agricultural practices based on capacity of 
the land and water supply; implements BMPs to improve and maintain rangeland productivity; and 
brings rangeland management into compliance with the current federal and Navajo Nation laws, 
regulations, policies, and agreements. It emphasizes sustainable grazing practices, water 
infrastructure improvements, vegetation restoration, and cultural resource protection. The RMP 
integrates adaptive management strategies and community engagement to address the district’s 
ecological, cultural, and socioeconomic challenges, ensuring long-term sustainability and 
resilience. It includes: 

• BMPs that reflect a holistic approach, addressing immediate challenges and long-term 
goals through adaptive management and targeted interventions. 

• Monitoring programs that track key indicators such as soil health, vegetation recovery, 
forage availability, water availability, and cultural resource conditions. 

• Feedback loops that enable timely adjustments to grazing schedules, reseeding efforts, and 
invasive species management based on monitoring data. 
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• Community involvement in monitoring efforts that enhance transparency, build local 
capacity, and ensure alignment with Navajo Nation priorities. 

2.2.1 Need for Action 

Significant challenges remain in meeting the comprehensive objectives of AIARMA in LMD-1, 
particularly in balancing ecological restoration with sustainable agricultural production. 
Challenges persist in the following key areas: 

• Regulation and Enforcement: While grazing permits exist, the permits are often 
unenforced or lack clear boundaries, leading to unauthorized grazing and overuse of some 
areas. Approximately 20% of rangelands are overgrazed, while 80% remain underutilized, 
contributing to resource degradation, including water, soils, vegetation, and wildlife. 
Additionally, unregulated housing construction within the rangeland undermines grazing 
and conservation effects, contravening established government policies. Effective 
monitoring systems and enforcement mechanisms are essential for improving range health 
and aligning with AIARMA requirements. 

• Education, Training, and Assistance: Land users currently lack access to sufficient 
education and training, limiting their ability to implement BMPs. Enhanced engagement 
opportunities and capacity-building programs are critical to equipping stakeholders with 
the tools needed to achieve conservation goals while preserving traditional Navajo 
agricultural practices. 

• Economic and Agricultural Productivity: Agricultural production in LMD-1 remains 
low, with limited diversity, income, and employment opportunities. Emphasis on 
increasing livestock and food production through targeted improvements and innovative 
grazing practices is necessary. 

• Integrated Infrastructure Development: Water systems and fencing infrastructure are 
insufficient to support optimal agricultural production. Comprehensive mapping, inventory 
assessments, and strategic investments in infrastructure are essential to meeting 
conservation and productivity goals. 

2.2.2 Purpose of Action  

The purpose of the Proposed Action (i.e., proposed RMP) is to provide strategic guidance to correct 
the factors that contributed to decline in rangeland productivity and sustainability and resulted in 
resource degradation in the Navajo Nation’s LMD-1. The RMP establishes guidelines for 
managing rangeland resources through sustainable practices, balancing ecological health with 
cultural preservation and economic development. This purpose is consistent with PL 103-177; 
AIARMA. Ultimately, adopting and implementing the proposed RMP establishes a foundation for 
sustainable land use, balancing ecological health with cultural preservation and economic 
development, while improving livelihoods for the Navajo Nation. 

2.3 Description of the Proposed Action 

The Proposed Action is to adopt and implement the RMP for LMD-1. This plan establishes a 
comprehensive administrative framework that guides the sustainable use of agricultural resources 
within the district. The RMP aims to optimize agricultural management practices by aligning them 
with the capacity of the land and available water resources. It also introduces BMPs to enhance 
and maintain agricultural productivity while ensuring the responsible use of natural resources. 
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Furthermore, the proposed action will bring agricultural management in LMD-1 into compliance 
with all applicable federal and Navajo Nation laws, regulations, policies, and agreements. By 
implementing these changes, the RMP supports long-term agricultural sustainability, promotes 
community-based initiatives, and helps restore the productivity and economic value of the 
rangelands in the region. 

2.3.1 Establishing an Agricultural Technical Center (ATC) 

The RMP calls for establishing an Agricultural Technical Center (ATC) to address the complex 
and persistent management challenges in LMD-1. The ATC would serve as a centralized hub for 
collaborative planning, education, and implementation of range management practices, effectively 
bridging gaps between stakeholders and agencies (Figure 2-1). The ATC would foster interagency 
partnerships and engage stakeholders in planning, ensuring a holistic approach to addressing 
LMD-1’s challenges. 

 

Figure 2-1. Navajo Nation ATC Collaborative Governance Model 

To promote self-sufficiency, education, and economic diversification within LMD-1, 
establishment of ATC would include: 

• Community-Based Training Programs: ATCs will offer workshops and hands-on training 
in sustainable grazing, water conservation, soil management, and invasive species control. 
Training will integrate traditional Navajo agricultural knowledge with modern techniques, 
empowering participants to implement best practices. 

• Demonstration Plots: ATCs will host demonstration plots showcasing techniques such as 
rotational grazing, drought-resistant crop cultivation, and advanced irrigation systems. 
These plots will serve as living laboratories for community learning and experimentation. 

• Support for Home-Scale Agriculture: The ATCs will provide resources, such as seed banks 
and tools, to encourage the development of home gardens and small-scale agricultural 
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enterprises. These initiatives will diversify income streams, improve food security, and 
strengthen community resilience. 

• Economic Development Opportunities: By connecting participants with local markets and 
value-added processing facilities, ATCs will create pathways for economic growth while 
fostering greater engagement in sustainable land use practices. 

2.3.2 Establishing Range Management Units (RMUs) 

The RMP establishes RMUs to implement rotational grazing schedules that reduce overuse of 
rangelands. Establishing RMUs allows for better control and monitoring of livestock, ensuring that 
only authorized animals are present while fostering sustainable land use. By transitioning from the 
fragmented and overlapping CUA system to well-defined RMUs, LMD-1 can achieve the dual 
goals of sustainable land conservation and increased agricultural productivity, aligning with 
AIARMA’s objectives, and supporting the long-term well-being of the community. Rotational 
grazing schedules would distribute grazing pressure, which would allow for vegetation recovery, 
soil stabilization, improved forage availability, and enhancement of the overall health of 
rangelands. 

• Grazing schedules will be adapted based on seasonal variations, forage availability, and 
rangeland health assessments. 

• Areas with severe degradation will be designated as no-grazing zones to facilitate natural 
recovery and targeted restoration efforts. 

• Promotes efficiency in resource use and facilitates the development of shared 
infrastructure, such as fencing and water systems. 

Developing RMU Plans offers multiple benefits, including: 

• Enhanced collaboration among permit holders and agencies, 
• Improved management of carrying capacity and livestock rotation, 
• Sustainable use of rangeland resources through BMP implementation, and 
• A structured framework for adaptive management and continuous improvement. 

By integrating these planning processes and tools, RMU Plans provide a pathway to achieving the 
conservation and production goals outlined in the RMP, fostering sustainable grazing practices that 
benefit both the land and its users. 

2.3.3 Carrying Capacity and Stocking Rates Determination 

Information is critical to fairly issuing grazing permits and making informed decisions regarding 
annual livestock management. 25 CFR 167 grazing regulations need to be followed, which specify 
reliance on traditional stocking then monitoring localized forage utilization, localized 
precipitation, and site-specific (or at least grazing compartment-specific) condition and trend 
studies. 

2.3.4 Grazing Permit Issuance and Maintenance 

Effective grazing management requires permits to be issued based on accurately defined RMUs 
rather than undefined CUAs, which lack the specificity needed to calculate carrying capacity. 
Future grazing permits should be tied to RMUs with defined boundaries to ensure compliance with 
conservation goals and sustainable rangeland use. 



Programmatic Environmental Assessment for the LMD-1 Rangeland Management Plan 
Navajo Nation 

 

19 
June 2025 

To align with BMPs and conservation objectives, grazing permits must adhere to the following 
guidelines: 

1. Defined RMU Areas: Permits will be issued based on RMU acreage, ensuring accurate 
carrying capacity calculations. This approach provides a foundation for monitoring and 
maintaining sustainable forage utilization. 

2. Minimum Stocking Base: A baseline SUYL number will be established for each permit, 
with a minimum of 30 SUYL. This equates to approximately seven cattle, representing an 
academically determined forage equivalent to maintain rangeland health under average 
conditions. 

3. Rotational Grazing Integration: Permittees will receive a percentage of the total RMU 
stocking rate, adjusted based on the type of rotational grazing system in place. This ensures 
equitable distribution of forage resources while optimizing land use efficiency. 

4. Collaborative Management: Permittees will be required to participate in RMU Plans that 
involve cooperative herding and shared responsibilities for implementing BMPs. Group-
based rotational grazing allows for efficient forage use and extended periods of pasture 
rest. 

The BIA Standard Operating Procedures (SOP) manual details specific requirements for 
maintaining and transferring permits, including the following: 

• Compliance with Conservation Plans: Permittees must adhere to conservation guidelines 
outlined in RMU management plans, including stocking rates, rotational grazing schedules, 
and infrastructure maintenance. 

• Monitoring and Adjustments: Stocking rates and grazing practices will be periodically 
reviewed based on forage availability, precipitation patterns, and utilization data to ensure 
compliance with conservation goals. 

• Transfer Protocols: Permit transfers will be contingent on adherence to established 
conservation practices, ensuring that new permit holders continue to uphold RMU 
management objectives. 

By transitioning to a system of permit issuance based on RMUs with defined boundaries and robust 
management plans, this approach ensures sustainable rangeland use, enhances forage availability, 
and promotes collaborative stewardship among permit holders. 

2.3.5 Grazing and Farm Association Formation 

The FBFA IRMP states in Goal #2 the importance of “encouraging grazing permit holders within 
Land Management Districts/Units to establish livestock associations or cooperatives to manage 
livestock.” Similarly, Goal #4 emphasizes the need to “ensure that all range unit (RU) fencing 
complies with Navajo grazing regulations.” These goals, alongside the objective of forming a 
FBFA District Grazing Committee (BIA, 2021a), underscore the necessity of establishing 
collaborative structures to enhance grazing and farming practices within LMD-1. 
This way forward involves fostering voluntary grazing associations on fenced RMUs through a 
collaborative democratic process. This model, promoted by range management professionals, is 
designed to align LMD-1 operations with the objectives of this RMP. The process is detailed in the 
BIA 54 IAM 1-H, Agricultural and Rangeland Handbook (BIA, 2021b) and includes the following: 

• Consolidation of resources, 
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• Enhanced enforcement and regulation, 
• Fair distribution of responsibilities, 
• Improved livestock and land management, and 
• Harmonized leadership and community benefits. 

2.3.6 Farming Permit Agricultural Land Use Permits (ALUP) Issuance 

Permits are required for farm plots of 1 acre or more located outside of 1-acre homesite leases. 
ALUPs authorize either dry farming plots or irrigated farm plots. Refer to Chapter 9 of the BIA 
SOP for procedures in obtaining ALUPs (BIA SOP, 2024). 

2.3.7 Explanation of Education and Assistance Provision; Ranchers Roundtable 

Education is essential for building trust, ensuring engagement, and achieving RMP goals. A 
structured approach to education will empower grazing permit holders and residents to implement 
BMPs effectively and education initiatives should align with the RMP objectives and include 
training.  
A Ranchers Roundtable should be established to serve as a recurring forum for education, 
collaboration, and discussion. The roundtable would foster peer-to-peer learning, provide a 
platform for addressing concerns, and build a sense of community among stakeholders. 

2.3.8 Monitoring Feedback Loop and Reporting 

Effective production and conservation planning require an integrated monitoring feedback loop to 
ensure the success of land management efforts. By integrating this monitoring feedback loop into 
the RMP, LMD-1 can adapt to changing conditions, improve resource stewardship, and achieve 
sustainable production goals. This process ensures that stakeholders remain informed, engaged, 
and empowered to collaborate in the management of shared resources. 

2.3.9 Infrastructure and Restoration 

The successful implementation of the RMP depends on addressing critical infrastructure and 
restoration needs, including water development, fencing for grazing control, livestock handling 
facilities, road access and controls, and rangeland restoration projects. These efforts are 
fundamental to achieving sustainable land management and production goals. 

2.4 Best Management Practices and Conservation Measures 

In the RMP for LMD-1, BMPs would be implemented throughout the life of the RMP to ensure 
sustainable and productive agricultural practices. BMPs will be introduced during the initial stages 
of the RMP, beginning with the assessment of existing conditions on rangelands and water systems. 
BMPs will be applied to address key challenges such as soil erosion, vegetation, water 
management, and grazing rotation. The use of BMPs will also be ongoing, with regular monitoring 
and adjustments to land management and agricultural techniques to adapt to changing 
environmental conditions, resource availability, and technological advances. Overall, BMPs will 
be a core component of the RMP, guiding land use decisions and ensuring that agricultural 
practices in LMD-1 align with both short-term productivity goals and long-term sustainability. 
During development of the RMP, rangeland experts coordinated with BIA and staff from multiple 
agencies to develop BMPs for inclusion in the 10-year plan. BMPs result from an approach to 
agriculture that honors the three-part holistic goal of enhancing Quality of Life of food producers 
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and consumers through sustainable production methods, which build a productive and stable 
landscape resource base. BMPs for LMD-1, detailed in Chapter 6 of Appendix A, include detailed 
actions for the following areas: 

• Land management, 
• Monitoring, 
• Range improvement, 
• Education, and 
• Farming. 

Integrating BMPs and mitigation measures would benefit LMD-1’s ecosystems, cultural resources, 
and socioeconomic systems. The RMP enhances resilience while supporting livelihoods and 
preserving heritage by promoting sustainably practices, ecological restoration, and infrastructure 
improvements. The RMP seeks to create a balanced approach where traditional and modern 
practices coexist, providing opportunities for future generations. 

2.5 RMP Programmatic Environmental Compliance  

The RMP has been developed in full compliance with NEPA and other applicable environmental 
regulations. This PEA evaluates the potential effects of the Proposed Action, adopting the RMP, 
and ensures that all activities and initiatives under the RMP align with federal and Tribal 
environmental standards. Since the grazing permit and ALUP issuance is a repetitive process, 
actions that meet NEPA and RCP species clearance policies will fall under existing compliance, 
with no further environmental review needed (Appendix C and D). For actions with environmental 
impacts, additional compliance will be required (Appendix D). 

2.6 Endangered Species Act  

An analysis was conducted to assess any potential impacts of the Proposed Action on threatened 
or endangered species and their habitats within LMD-1. Based on this analysis, it was determined 
that there would be no effect on any species considered under the ESA. All species and habitats 
were thoroughly reviewed, and no adverse impacts were identified.  

2.7 Potential NRCS Assistance and Projects  

The NRCS plays a key role in supporting agricultural sustainability through technical assistance 
and project funding for water resource development. While these projects would have interrelated, 
interdependent features associated with providing water to ranchers and farmers, they are outside 
of the scope of this analysis. As such, environmental compliance for these projects would adhere 
to NRCS requirements for NEPA compliance.  
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2.8 Comparison of Alternatives 

Table 2. Comparison of Alternatives 

Alternative No Action Proposed Action 
Description Continues current practices 

without implementing the RMP. 
No new initiatives or 
improvements are undertaken.  

Implements the RMP, 
introducing BMPs, compliance 
measures, and sustainable 
resource management strategies.  

Key Benefits Avoids implementation costs. Supports long-term 
sustainability, economic growth, 
and resource conservation. 
Ensures compliance with laws 
and regulations.  

Key Drawbacks Risks continued resource 
degradation, reduced 
productivity, and non-
compliance with regulations.  

Requires moderate investment 
and changes to current practices.  

Overall Feasibility Low   High   
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3 Affected Environment and Environmental Impacts 
This section describes the environment that would be affected by implementing the alternatives 
described in Section 2, as well as the potential impacts expected to result from implementing those 
alternatives. The affected environment addressed in this PEA focuses on resources that have the 
potential to be affected by actions recommended in the RMP. The purpose of the RMP is to utilize, 
maintain, preserve, and protect the highest productive potential of the land; increase production 
and expand diversity of agricultural products for subsistence, income, and employment through 
developing agricultural resources; manage agricultural resources consistent with IRMP to protect 
soil, water, wildlife, recreation and cultural resources; enable Navajo farmers and gardeners to 
maximize potential benefits by providing technical assistance, training and education in 
conservation practices, management, and economics of agribusiness, credit, and marketing of 
agricultural products; and develop agricultural lands associated value-added industries to promote 
self-sustaining communities. The actions recommended in the RMP are intended to have beneficial 
effects for natural resources with no significant impacts anticipated from the project. 
Methodology for Analyzing Affected Environment and Environmental Impacts 

The analysis conducted for this PEA follows a structured methodology aligned with the goals and 
framework of the IRMP for the FBFA. The IRMP is designed to guide sustainable agricultural 
development while balancing the protection of natural resources such as water, soil, and wildlife. 
The methodology for assessing the affected environment included: 

1. Data Collection and Baseline Assessment: Baseline environmental conditions were 
determined by consulting existing natural resource inventories and previous studies 
conducted for the FBFA IRMP. These assessments included land and soil quality surveys, 
water availability studies, and wildlife habitat mapping, as specified in the IRMP 
framework. 

2. Field Surveys and Stakeholder Consultation: Stakeholders, including local farmers, 
community leaders, and technical experts, were consulted to assess current land 
management practices. BMPs, as outlined in the IRMP and tailored to local conditions, 
were evaluated for effectiveness and adaptability to the current cropland situation. Specific 
attention was given to water use efficiency, erosion control, and wildlife habitat 
preservation. 

3. Impact Assessment Criteria: The environmental impacts were assessed by determining 
the potential direct, indirect, and cumulative effects of the proposed action (i.e., adopting 
the RMP). Key criteria included effects on soil quality, water resources, endangered 
species, and habitats. For wildlife and sensitive ecosystems, the methodology followed the 
IRMP guidelines, which require buffer zones and species-specific management practices 
to minimize impacts. 

4. Categorical Exclusions for Certain Activities: Consistent with the IRMP, activities 
falling under established categorical exclusions—those that do not individually or 
cumulatively have a significant environmental impact—were identified.  

5. Compliance with Regulatory Frameworks: The PEA ensured that proposed actions were 
consistent with all relevant Navajo Nation and federal environmental laws, including the 
NEPA, the ESA, and the CWA. 
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3.1 Soils 

3.1.1 Affected Environment 

Soil management in LMD-1 utilizes the USDA/NRCS Soil Surveys and Ecological Site 
Descriptions as resources to guide decision making. Soils in LMD-1 have formed from several 
different types of parent material (including sandstone and limestone) and from alluvial, residual, 
and eolian sources. Thirty-nine types of soil (known as soil map units [SMUs]) occur in LMD-1, 
but four encompass half of the district (USDA, 2025; Figure 3-1).  
Soils are predominantly sandy, with high infiltration and low runoff potential. Soils contain low 
amounts of organic matter and do not support abundant vegetation which makes them highly 
susceptible to erosion (Appendix F). 
Rangeland overuse by both authorized and unauthorized livestock, wildlife, and Navajo free-
ranging horses can diminish vegetation cover, exposing soils to erosive forces. Drought and 
climate change may also contribute to soil erosion and loss as vegetation cover and water 
availability are diminished.  
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Figure 3-1. NRCS Soil Map Units Comprising the LMD-1 Area 
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3.1.2 Environmental Impacts on Soils 
3.1.2.1 No Action Alternative 
Under the No Action Alternative, impacts would be adverse, direct, cumulative, local, long-term, 
and minor. Establishment of the RMP management actions, including BMPs that would 
beneficially affect soil stability and reduce runoff and erosion, would not be implemented. 
Therefore, soils and the entire cropland ecosystem would continue to degrade. Desired future 
conditions, including those described in the FBFA IRMP, would not be achieved. Some degree of 
soil degradation would likely continue from drought, wind, and water soil erosion; however, the 
magnitude of degradation is difficult to assess as it depends on a variety of unknown factors such 
as droughts, the implementation or lack of implementation of an RMP, and whether the transition 
from native to invasive plant species continues or has reached some homeostatic balance (see plant 
resources for further review) (Mullin et al., 2000).  

3.1.2.2 Proposed Action 
The Proposed Action would implement RMUs across selected areas within LMD-1 to address the 
pressing issue of soil erosion. RMUs are designed to facilitate the removal of unauthorized 
livestock, support large-scale water and rangeland improvement projects, enable accurate carrying 
capacity assessment and conservation planning, and enhance share labor and infrastructure, 
improving livestock management and quality of life. The Proposed Action would be beneficial 
with direct, cumulative, and long-term positive effects on soil stability within LMD-1. Through 
the implementation of RMUs, livestock grazing rotation systems, fencing installation, new 
infrastructure, noxious weed control, and reseeding would enhance land conservation by resting 
pastures to allow for vegetation recovery, reducing soil erosion, and increasing ecological 
resilience. Any adverse impacts to soils would be short-term in nature and limited to fencing and 
infrastructure improvements. No significant adverse effects on soils are anticipated as a result of 
implementing the Proposed Action.  

3.2 Water Resources 

3.2.1 Affected Environment 

All water resources on the Navajo Nation are managed by the Navajo Nation Department of Water 
Resources (NNDWR) and are subject to the NNWC. The Navajo Nation has enacted the Navajo 
Nation Clean Water Act (NNCWA) and Water Quality Standards and the NNSDWA.  
Watersheds within LMD-1 include the Lower Colorado-Marble Canyon, Moenkopi Wash, and 
Lower Lake Powell. Surface water resources consist of perennial streams, intermittent streams and 
drainages, vernal pools, ephemeral streams, springs, and wetlands. The major surface water 
features within LMD-1 are the Colorado River and Lake Powell. 
Water availability in streams like Kaibito Creek and smaller surface water sources is crucial for 
the surrounding communities, agriculture, and wildlife, but these intermittent water sources are 
becoming even more unreliable due to the effects of climate change. The LeChee Chapter obtains 
their domestic water supply from nearby Lake Powell through facilities built in 1957. The water 
is allocated from the Colorado River Upper Basin and is shared with the neighboring, off 
reservation, City of Page. The current raw water supply facilities barely meet peak summer 
demands for both communities (Arizona Department of Water Resources [AZDWR], 2009). 
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However, phase 1 of the LeChee Water project is currently underway to provide a more reliable 
supply of domestic water to LeChee and the entire Antelope Canyon area.  
Groundwater is more plentiful in LMD-1 than surface water and has served as the primary source 
of drinking water supply for many years. Two aquifers underlay LMD-1. The Navajo (N) aquifer 
is an important groundwater source in LMD-1, and water quality is considered relatively good 
except in areas where past uranium mining and milling occurred (AZDWR, 2009). The aquifer 
consists of three rock formations-the Navajo Sandstone, Kayenta Formation, and Wingate 
Sandstone, which are hydraulically connected and function as a single aquifer (USGS, 2017).  
The Coconino (C) aquifer underlies the N aquifer and is an important groundwater source for 
communities south of the Little Colorado River. North of the river, the C aquifer is too deep to 
access and the high level of salinity (total dissolved solids) makes it undesirable to use for a 
drinking water source (Ingram et al., 2020). 
LMD-1 contains 75 groundwater wells that vary in depth from 180 feet (ft) to 1,577 ft deep. The 
average well depth is 973 ft deep. Water quality (lead and copper, microbial contaminants, nitrates, 
and radiological contaminants) of regulated residential sources is evaluated periodically by the 
Navajo Tribal Utility Authority (NTUA, 2022). Sources for Coppermine, Kaibeto, Tonalea, and 
LeChee communities currently meet quality standards for all tests (NTUA, 2022).  
Currently, water systems are insufficient to support optimal agricultural production. Raising 
livestock often requires living in areas where public water supplies are not available. On the Navajo 
Nation, 30% of homes lack access to municipal water supplies (Ingram et al., 2020). Further, there 
are very few permanent watering sources for livestock. As a result, people rely heavily on hauling 
water from many miles away, or from unregulated, shallow, windmill-powered wells originally 
installed for livestock use. Private wells, which are not regulated by a government agency, typically 
have more contamination issues due to poorer construction, placement, and depth compared to 
municipal wells. This creates serious concerns for public health, especially across the Navajo 
Nation where over 500 AUMs exist. There are 22 unregulated wells known to occur in LMD-1 
(Ingram et al., 2020). Additionally, the lack of permanent water sources for livestock results in 
grazing pressures that are not distributed evenly across the landscape with some areas being 
overutilized while other areas remain unutilized. Overall, there is a critical need for improvements 
in water infrastructure including the development of water distribution systems to homes and 
livestock.  
Riparian areas make up a very small proportion of the landscape in LMD-1. Based on data from 
the Landfire vegetation GAP analysis project, there are 156 acres (0.02%) of riparian vegetation 
communities mapped in LMD-1 (USGS, 2019). Riparian areas that do exist in LMD-1 are 
primarily intermittent, containing water only part of the year.  

3.2.2 Environmental Impacts on Water Resources 
3.2.2.1 No Action Alternative 
Impacts of the No Action Alternative would be adverse, direct, widespread, long-term, and 
moderate-to-minor. Riparian areas are sparse in LMD-1, and very little surface water exists for 
livestock use. These areas are already overburdened and would continue to degrade as livestock 
and wildlife concentrate around these limited water sources. Soil compaction and sedimentation 
would increase, reducing water quality and the ecological functions of these habitats. Permanent 
source of livestock is also limited in LMD-1, concentrating the effects of overuse to localized areas 
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and leaving other areas underutilized. These areas that are overused would continue to degrade. 
Under the No Action Alternative, the current conditions would remain. People would be forced to 
continue hauling water for domestic and livestock use. Reliance on unregulated wells would persist 
and potentially increase, posing increased health risks. The lack of water infrastructure would 
continue to limit agricultural production, adversely impacting the livelihoods of the communities 
in LMD-1. 

3.2.2.2 Proposed Action Alternative 
Under the Proposed Action, the LMD-1 RMP would be implemented, providing the framework 
for long-term, positive impacts to water resources. The Proposed Action would increase 
collaboration, education, and technical support while fostering interagency partnerships and 
stakeholder engagement through the formation of RMUs. This would lead to more informed 
decision-making and strategizing when planning and implementing water infrastructure as it 
relates to livestock grazing and wildlife. The Proposed Action discourages unauthorized and 
unprofitable grazing use within LMD-1, and RMUs further prevent unauthorized use as pasture 
lands would be fenced and controlled for rest-rotation grazing by authorized stakeholders.  
The implementation of RMUs supports large-scale water and rangeland improvement projects 
through rest-rotation grazing and infrastructure development, including wells and pipelines, to 
provide evenly distributed, permanent water sources for livestock and wildlife. Natural surface 
waters are scarce in LMD-1, and those that exist would improve from reduced utilization and 
degradation from livestock through RMUs. Riparian vegetation would recover, providing 
increased stabilization, reducing soil erosion and sediment delivery to streams. In addition to 
riparian areas, RMUs and rotational grazing would lead to improved terrestrial ecosystems. This 
would have positive effects on groundwater recharge because improved vegetation cover and soil 
health allows for better water penetration. Any adverse impacts to water resources would be short-
term in nature and limited to fencing and infrastructure improvements. No adverse effects on water 
resources are anticipated as a result of implementing the Proposed Action. 
Project-level planning will require site-specific NEPA analysis, including the evaluation of effects 
from potential water depletion or withdrawals. This RMP is broad and programmatic in nature and 
thus does not identify specific projects that would require water depletion or withdrawals. The 
Proposed Action is not expected to result in significant effects on water quantity. 

3.3 Air Quality 

3.3.1 Affected Environment 

The Navajo Nation Environmental Protection Agency (NNEPA) has the authority to regulate 
sources of air pollution in the Navajo Nation through its Navajo Air Quality Control Program. The 
NNEPA regulates criteria pollutants using the National Ambient Air Quality Standards (NAAQS), 
which establish ambient levels for each criteria pollutant using health and welfare-based criteria. 
The NAAQS are regulated to protect human health and the environment. Air quality is managed 
under the regulations of the Navajo Nation Air Pollution Prevention and Control Act of 2004 
(Navajo Nation Council, 2004).  
The Navajo Nation monitors four criteria air pollutants: particulate matter (PM2.5), ozone (O3), 
sulfur dioxide (SO2), and nitrogen dioxide (NO2). Two monitoring sites are operational on the 
Navajo Nation (Shiprock, New Mexico, and Nazlini, Arizona). While neither of these monitoring 
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sites are in LMD-1, they still represent air quality on the Navajo Nation. Air quality monitoring 
sites are classified as Class I status, which allows significantly less air quality deterioration, and 
Class II status, which allows some deterioration of air quality. The Navajo Nation is designated as 
Class II status and as “unclassifiable/attainment” for NAAQS for criteria air pollutants in Arizona, 
New Mexico, and Utah (Navajo Nation EPA, 2025).  
Sources of dust and particulate matter that contribute to poor air quality in LMD-1 include 
construction activities, emissions from vehicles and equipment, fugitive dust (particulate matter) 
from unpaved roads, open burning, wildfires, and wind-blown sand. Air quality has been impacted 
in the district by more frequent sand and dust storms, which carry particulate matter over long 
distances. The impacts of these sand and dust storms are exacerbated by increased erosion due to 
a reduction of vegetation cover caused by drought and land management practices.  

3.3.2 Environmental Impacts on Air Quality  
3.3.2.1 No Action Alternative 
Impacts of the No Action Alternative would be adverse, indirect, local, long term, and minor. In 
addition, under the No Action Alternative, the RMP would not be implemented. Rangeland 
ecological health would continue to decline with degradation of soils and decrease vegetative cover 
within the LMD-1. The decline in vegetative cover and soil health would continue to exacerbate 
sand and dust storms. 
3.3.2.2 Proposed Action Alternative 
Under the Proposed Action alternative, the LMD-1 RMP would be implemented, providing 
beneficial, indirect, local, long term, and minor impacts on air quality. RMUs such as grazing 
rotation systems, fencing installation, new infrastructure, and improved livestock management, 
would allow for vegetation recovery and reduce soil erosion. These benefits contribute to the 
reduction of particulate matter and fugitive dust from bare soil and decreases the negative health 
effects associated with increasing dust storms. No significant adverse impacts to air quality are 
expected from the Proposed Action. 
3.4 Vegetation 

3.4.1 Affected Environment 

Vegetation in LMD-1 is a cornerstone of the district’s ecological health and economic productivity, 
serving as the primary source of forage for livestock and providing critical habitat for wildlife. The 
district’s vegetation is shaped by its semi-arid climate, diverse topography, and centuries of 
traditional land use. However, overgrazing, invasive species, and climate variability have 
significantly altered plant communities in LMD-1, threatening the balance between land use and 
ecological sustainability. The GAP/LANDFIRE National Terrestrial Ecosystems data set includes 
detailed vegetation and land cover patterns for the continental United States. The data set 
incorporates the Ecological System classification system developed by NatureServe.  
3.4.1.1 Native Vegetation Communities 
Land cover types for LMD-1 are comprised of 18 landcover types, which are mapped across the 
district (Utah State University, 2025) (Figure 3-2). Shrub and woodland type covers over 70% of 
the district; sand sagebrush, blackbrush, and pinyon-juniper cover 22, 27, and 21%, respectively. 
Additional dune, juniper savanna, and semi-desert shrub, including non-native species, vegetative 
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communities occur within LMD-1. Vegetation mapped for LMD-1 are divided into the following 
categories:  

• Shrublands have greater than 50% vegetative cover of shrubs and are comprised of 
common shrub species such as sagebrush (Artemisia spp.), rabbitbrush (Chrysothamnus 
spp.), fourwing saltbrush (Atriplex canescens), Mormon tea (Ephedra spp.), sand 
sagebrush (Artemisia fillifolia), blackbrush (Coleogyne ramosissima), and winterfat 
(Kraschennikovia lanata). Shrublands are interspersed with perennial bunchgrasses such 
as Indian ricegrass (Achnatherum hymenoides), needle and thread (Hesperostipa comata), 
squirreltail (Elymus elymoides), grama (Bouteloua spp.), and alkali sacaton (Sporobolus 
airoides). 

• Woodlands have greater than 20% coverage of scattered juniper, including juniper 
(Juniperus sp.) and pinyon pine (Pinus edulis). Pinyon-juniper woodlands occur in dry 
mountains and foothills, such as the Kaibito Plateau, offering important ecological 
functions, including wildlife habitat and soil stabilization. In addition to ecological 
functions, these woodlands hold cultural significance for the Navajo people, providing 
materials for traditional practices and serving as sacred spaces.  

• Dunes are composed of unvegetated and moderately vegetated (generally <10% plant 
cover, but up to 30%), active and stabilized dunes, and sandsheets. Species occupying these 
environments are often adapted to the shifting, coarse-textured substrate (usually quartz 
sand) and form patchy or open grasslands, shrublands or steppe composed of Achnatherum 
hymenoides, Artemisia filifolia, Artemisia tridentata ssp. tridentata, Atriplex canescens, 
Ephedra spp., Coleogyne ramosissima, Ericameria nauseosa, Leymus flavescens, Prunus 
virginiana, Psoralidium lanceolatum, Purshia tridentata, Sporobolus airoides, Tetradymia 
tetrameres, or Tiquilia spp. This system is distinguished by its generally low vegetative 
cover and distinct eolian geomorphic features. 

• Savannas include sagebrush communities occurring at montane and subalpine elevations. 
It is composed primarily of mountain sagebrush (Artemisia tridentata ssp. vaseyana) and 
related taxa such as Artemisia tridentata ssp. spiciformis (Artemisia spiciformis), non-
riparian Artemisia cana ssp. viscidula, and Artemisia arbuscula ssp. arbuscula. 

• Semi-Desert Shrub Aquatic and Riparian zones in LMD-1 are typically located along 
intermittent streams. These areas support dense vegetation that is crucial for both livestock 
and wildlife. Species such as willows (Salix spp.), cottonwoods (Populus spp.), and sedges 
(Carex spp.) thrive in these areas, providing shade, stabilizing streambanks, and enhancing 
water retention. However, these zones are particularly vulnerable to overuse, with 
concentrated grazing often leading to vegetation loss and increased erosion.  

Table 3. Dominant Vegetation Classifications mapped across the LMD-1 Area 

Percent of area Vegetation Classification 
1.25% Inter-Mountain Basins Active and Stabilized Dune 
3.44% Inter-Mountain Basins Juniper Savanna 
9.76% Inter-Mountain Basins Semi-Desert Shrub Steppe 

11.87% Colorado Plateau Mixed Bedrock Canyon and Tableland 
21.15% Colorado Plateau Pinyon-Juniper Woodland 
22.73% Colorado Plateau Blackbrush-Mormon-tea Shrubland 
27.24% Southern Colorado Plateau Sand Shrubland 
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Figure 3-2. Landcover Types within LMD-1 
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3.4.1.2 Non-Native Vegetation and Noxious Weeds  

Noxious weeds pose a serious threat to biological diversity, livestock production, wildlife habitat, 
and the overall ecological health of the region, which, in turn, impacts the environmental, 
economic, historical, and cultural resources of the Navajo people. Native communities of 
rangelands that have been highly disturbed because of overuse have been impacted by noxious 
weeds, especially invasive annuals such as cheatgrass (Bromus tectorum). Riparian areas have 
been impacted by introduced tree species, including Russian olive (Elaeagnus angustifolia) and 
tamarisk (Tamarix spp.) (BIA, 2022). Areas in LMD-1 that are hotspots for weeds include 
development areas, roads and rights-of-way (ROWs), and designated livestock grazing areas. The 
Navajo Nation is currently addressing the issue of noxious weed. The BIA aims to treat 50,000 
acres a year using an integrated weed management strategy (BIA, 2022). This strategy includes 
coordination between agencies and stakeholders, mapping and inventory, developing site and 
species-specific treatment plans, native plant revegetation, and project maintenance and 
monitoring (BIA, 2022).  

3.4.2 Environmental Impacts on Vegetation Resources 
3.4.2.1 No Action Alternative 
Impacts of the No Action Alternative would be adverse, direct, and cumulative, local, long term, 
and minor. In addition, under the No Action Alternative, the RMP would not be implemented, and 
cattle overgrazing, native vegetation degradation, and invasive species establishment would 
continue. However, integrated weed management would continue on the Navajo Nation. 
3.4.2.2 Proposed Action Alternative 
The Proposed Action would be beneficial with direct, cumulative, and long-term positives effects 
on vegetation resources within LMD-1. The implementation of RMUs across selected areas within 
LMD-1 to address the overuse of the land due to cattle grazing and impacts of non-native 
vegetation and noxious weeds. Through the implementation of RMUs, authorized livestock 
grazing rotation systems, fencing installation, new infrastructure, noxious weed control, and 
reseeding would enhance land conservation by resting pastures to allow for vegetation recovery 
and reducing soil erosion. Improved vegetation and soil conditions would reduce the spread and 
establishment of exotic species, increasing ecological resilience. Any adverse impacts to 
vegetation resources would be short-term in nature and limited to fencing and infrastructure 
improvements. No significant adverse effects on vegetation resources are anticipated as a result of 
implementing the Proposed Action. 

3.5 Biological Resources  

3.5.1 Affected Environment 

LMD-1 is a vital ecological region within the Navajo Nation, encompassing diverse ecosystems 
from arid plains to riparian corridors and upland woodlands, which provide critical habitats for 
numerous wildlife species, including federally listed species, migratory birds, and native plants.  
3.5.1.1 Navajo Nation Special Status 
The Navajo Natural Heritage Program (NNHP), a division of the NNDFW, has implemented 
management plans to protect nesting ferruginous hawk, bald and golden eagles, and Mexican 
spotted owl populations on the Navajo Nation (NNHP, 2021; NNHP, 2008; NNHP, 2000). These 
species have cultural significance for the Navajo Nation. The guidelines limit the level of human 
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activity and development near occupied and unoccupied nests, as well as survey and management 
guidelines for occupied habitat (NNHP, 2021; NNHP, 2008; NNHP, 2000). 
The NNDFW has also prepared a development planning tool to avoid biologically sensitive areas 
throughout the Navajo Nation. The RCPs were created by the NNDFW and approved in 2003 by 
the Resources Committee of the Navajo Nation Council. RCP provides guidance for complying 
with federal and Navajo Nation laws that protect plants, animals, and their habitats. Areas in the 
Navajo Nation are categorized according to the potential impact of development on wildlife and 
their habitats in those areas. NNDFW has identified and mapped wildlife habitat and sensitive 
areas that cover the entire Navajo Nation (Figure 3-3). Six types of wildlife areas are described 
below as part of the Biological Resource Land Use Clearance Policies and Procedures, however, 
only two (less and highly sensitive types) occur in LMD-1 (NNDFW, 2008). 

1. Highly Sensitive: This area contains the best habitat for endangered and rare plants, animal 
and game species, and the highest concentration of these species on the Navajo Nation. 
The purpose of this area is to protect these valuable and sensitive biological resources to 
the maximum extent practical. No activity or development that is going to result in 
significant impact on wildlife resources. 

2. Moderately Sensitive: This area has a high concentration of rare, endangered, sensitive, 
and game species occurrences or has a high potential for these species to occur throughout 
the landscape. The purpose of this area is to minimize impacts on these species and their 
habitats, and to ensure the habitats do not become fragmented. All activity or development 
should avoid species and their habitat, with adequate buffers. 

3. Less Sensitive: This area has a low, fragmented concentration of species of concern. 
Species in this area may be locally abundant on ‘islands’ of habitat, but islands are 
relatively small, limited in number and well-spaced across the landscape. These may not 
be completely surveyed for the potential occurrence of sensitive species or habitats. 
Generally, the need to avoid sensitive habitats should be less frequent in this area; therefore, 
development in these areas is more likely to proceed as planned with proper and timely 
planning. 

4. Community Development: Areas around certain communities that do not support the 
habitat for species of concern and therefore development can proceed without further 
biological evaluation. 

5. Biological Preserve: These areas contain excellent, or potentially excellent, wildlife 
habitat and are recommended by the NDDFW for protection from most human-related 
activities, and in some cases are recommended for enhancement. No development unless 
compatible with the purpose of the area. 

6. Recreation Area: These areas are used for recreation that involves wildlife or have 
potential for development for this purpose. Recreation can involve consumptive and/or 
non-consumptive uses of wildlife resources and is often a part of a broader outdoor 
experience. No new development is allowed within Recreation Areas unless it is 
compatible with management goals for the area. 

BEs are required for three of six categories: Biological Preserve, High Sensitivity, and Moderate 
Sensitivity. 



Programmatic Environmental Assessment for the LMD-1 Rangeland Management Plan 
Navajo Nation 

 

35 
June 2025 

 

Figure 3-3. Habitat and species sensitivity ratings of LMD-1 
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3.5.1.2 Federally Listed Species 
Table 4. Federally listed species with the potential to occur in LMD-1 

Category Species Status 
Habitat 

Description 
Potential to 

Occur 
Potential to 

Impact 
Determination 

Mammals 
Mexican Wolf 
(Canis lupus 
baileyi) 

Endangered 

Uses LMD-1 as a 
migration 
corridor; relies on 
remote areas for 
connectivity. 

Moderate Low No Effect 

Birds 

California 
Condor 
(Gymnogyps 
californianus) 

Experimental 
Population, 
Nonessential 

Traverses LMD-1 
for foraging and 
migration. 

High Low No Effect 

Birds 

Mexican 
Spotted Owl 
(Strix 
occidentalis 
lucida) 

Threatened 

Found in forested 
canyons; critical 
habitat overlaps 
parts of LMD-1. 

High Low No Effect 

Birds 

Southwestern 
Willow 
Flycatcher 
(Empidonax 
traillii extimus) 

Endangered 
Relies on riparian 
zones for nesting. 

High Low No Effect 

Birds 

Yellow-billed 
Cuckoo 
(Coccyzus 
americanus) 

Threatened 
Prefers dense 
riparian forests 
present in LMD-1. 

Moderate Low No Effect 

Fish 
Humpback 
Chub (Gila 
cypha) 

Threatened 

Inhabits specific 
reaches of the 
Colorado River; 
critical habitat 
overlaps LMD-1. 

High Low No Effect 

Fish 

Razorback 
Sucker 
(Xyrauchen 
texanus) 

Endangered 
Requires large 
aquatic systems. 

Moderate Low No Effect 

Plants 

Brady 
Pincushion 
Cactus 
(Pediocactus 
bradyi) 

Endangered 
Thrives in sandy 
soils on slopes. 

Low Low No Effect 
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Category Species Status 
Habitat 

Description 
Potential to 

Occur 
Potential to 

Impact 
Determination 

Plants 

Fickeisen 
Plains Cactus 
(Pediocactus 
peeblesianus 
ssp. 
fickeiseniae) 

Endangered 

Found in 
limestone 
outcrops; critical 
habitat overlaps 
LMD-1. 

Moderate Low No Effect 

Plants 
Navajo Sedge 
(Carex 
specuicola) 

Threatened 
Occupies wet 
meadows along 
sandstone seeps. 

Moderate Low No Effect 

  

3.5.2 Environmental Impacts on Biological Resources  
3.5.2.1 No Action Alternative 
Impacts of the No Action Alternative would be negligible, indirect, widespread, long term, and 
minor. Under the No Action Alternative, no change in the Biological Resource Land Use Clearance 
Policies and Procedures or how it is implemented in LMD-1 would occur. Continued management 
under this policy would serve to avoid or mitigate impacts on biological resources. There would 
be no change to existing regulations to protect species of cultural significance. Additionally, under 
the No Action Alternative the RMP would not be implemented and there would be no changes in 
current management practices. The continuation of unmanaged grazing practices, increased 
coverage of invasive species, and soil erosion would continue to threaten special status species 
habitats. 
3.5.2.2 Proposed Action Alternative  
Impacts of the Proposed Action Alternative on biological resources could be negligible to 
beneficial. Under the Proposed Action, there would be no change in the Biological Resource Land 
Use Clearance Policies and Procedures and how it is implemented in LMD-1. Continued 
management under this policy would serve to avoid or mitigate impacts on wildlife. There would 
be no change to existing regulations to protect species of cultural significance. Additionally, under 
the Proposed Action, the RMP would be implemented, which provides a comprehensive 
framework to protect and restore biological resources. Rotational grazing within RMUs would 
distribute grazing pressure more evenly, allowing overused areas to recover. Any proposed projects 
tiered to the RMP would be reviewed as part of the planning process, and any potential effects to 
special status species would be analyzed, mitigated, and disclosed as required under all federal 
regulations and consistent with the FBFA IRMP (NNDNR/BIA, 2022) and BIA procedures for 
NEPA (BIA, 2012). No significant adverse effects to wildlife are expected as a result of the 
Proposed Action.  

3.6 Cultural Resources 

Cultural resources represent the collective heritage of a people and are defined as physical evidence 
or place of past human activity such as a site, object, landscape, structure, or natural feature 
significant to a group of people traditionally associated with it. Cultural resources are managed by 
the NNHHPD, whose responsibilities include protection, preservation, and management planning 
for historic, archaeological, and cultural resources on the lands of the Navajo Nation or on lands 
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in which the Navajo people have a traditional interest. The NNHHPD manages those resources in 
LMD-1.  
The TCP division of NNHHPD maintains a database of known TCPs on the Navajo Nation. A TCP 
is property that is eligible for inclusion in the National Register of Historic Properties (NRHP) 
based on its associations with the cultural practices, traditions, beliefs, lifeways, arts, crafts, or 
social institutions of a living community. TCPs are rooted in a traditional community’s history and 
are important in maintaining the continuing cultural identity of the community. The cultural 
practices or beliefs that give a TCP its significance are, in many cases, still observed at the time a 
TCP is considered for inclusion in the NRHP. As a result, it is sometimes perceived that the 
practices or beliefs themselves, not the property, make up the TCP. While the beliefs or practices 
associated with a TCP are of vital importance, the NRHP does not include intangible resources. 
The TCP must be a physical property or place-that is, a district, site, building, structure, or object 
(NPS, 2012). 

3.6.1 Affected Environment 
3.6.1.1 Archeological Resources, Historic, and Traditional Cultural Properties  
Archaeological and historical sites that may be within LMD-1 include the following: 

1. Agricultural Sites: sites comprised of agricultural fields and/or agriculture-related features 
such as canals, rock piles, and rock alignments. 

2. Artifact Scatters: sites composed entirely of artifacts and lacking associated features; some 
artifact scatters may be comprised of a single material, such as a flaked stone or ceramics, 
whereas others encompass multiple artifact types. 

3. Habitation Sites: habitation sites cover a range of site manifestations, from ephemeral 
Paleoindian campsites to large villages to historical Navajo homesites. 

4. Resource Procurement Sites: resource procurement sites cover a range of site sub-types, 
all of which focused on the procurement of some type of resource, such as raw tool stone 
or plants. 

5. Rock Art: pictographs or petroglyphs on rock faces and cave walls. 
6. Roads and Trails: historical and prehistoric transportation routes. 

TCP types that may be within LMD-1 include: 
1. plant gathering location, 
2. location for gathering contents of sacred bundles, 
3. previous ceremony location, 
4. former home site location, 
5. former sweathouse location, 
6. prayer offering place, 
7. place associated with general Navajo origin, 
8. place associated with origin or home of a clan, and 
9. place identified as home of a Holy Being. 

Cultural resources are only some of the features of the overall ethnographic landscape of the Diné 
people. While these discrete features are important, their overall value is only understood within 
the overarching cultural landscape of Navajo land, which includes not only cultural resources but 
geography, hydrological features, natural resources, wildlife, and livestock (NPS, 2012). In other 
words, the Diné sense of place is critical to the expression of Diné culture and interpretation of the 
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archaeological record. This bond to place is timeless, guiding the Foundation of Diné Law (Diné 
Bi Beehaz'áanii Bitse Siléí). Examples of the cultural and ethnographic landscape include: the San 
Francisco Peaks (Dook'o'oosłííd)—one of the six sacred mountains (dził naat'ááh) that define the 
ethnographic landscape; the Little Colorado River (Bits'íís Nineez); natural springs; rock piles; 
boulders; lightning-struck trees; traditional sites for gathering plants; and game traps. While these 
examples are distinct features within the ethnographic landscape, Navajo land is not discontinuous, 
but rather experienced through herding, hunting, farming, and travel amongst these definitive 
features throughout time immemorial. 
NNHHPD ensures Navajo traditional concerns are addressed in undertakings as they pertain to 
project management, land use planning, and cultural resource management. As such, NNHHPD 
maintains records of cultural resources investigations and cultural resources properties within 
lands of the Navajo Nation or on lands in which the Navajo people have a traditional interest. 
NHPA sets forth government policy and procedures regarding “historic properties;” this includes 
districts, sites, buildings, structures, and objects included in or eligible for listing in the NRHP. 
Existing federal, state, and Tribal laws and rules protect archaeological sites, historic properties, 
and graves. These laws and rules include the Federal Antiquities Act of 1906; the NHPA; NEPA; 
“Protection and Enhancement of the Cultural Environment,” May 13, 1971 (36 CFR 8921); the 
Archaeological Resources Protection Act of 1978; the American Indian Religious Freedom Act of 
1978; the Native American Graves Protection and Repatriation Act (NAGPRA); Arizona laws 
protecting human remains on private lands; the Navajo Nation Policies and Procedures Concerning 
Protection of Cemeteries, Gravesites, and Human Remains of 1986 (ACMA-39–86); and the 
Navajo Nation Cultural Resources Protection Act (CMY-19–88). 
3.6.1.2 Navajo Nation Policy for the Protection of Jishchaa': Gravesites, Human Remains, and 

Funerary Items  
The Jishchaa' policy was implemented pursuant to the Navajo Nation Cultural Resources 
Protection Act (CMY-19–88). It is intended to complement provisions set forth in NAGPRA, the 
Archaeological Resources Protection Act of 1979, the NHPA, and others. The Navajo Nation 
requires those proposing a management action to make a good faith effort to locate gravesites, 
human remains, and funerary items within the project area prior to initiation of an undertaking. 
Such efforts shall include: 

1. file searches of existing information, including files maintained at NNHHPD, mission 
records, and other pertinent materials as appropriate; 

2. archaeological inventory and ethnographic interviews with residents of the local 
community and with other knowledgeable individuals; Navajo Nation permitting 
procedures require that investigators contact local Chapters prior to initiating field 
activities; and 

3. other approaches, such as traditional diagnostic techniques, as necessary or appropriate. 
Guidance and management recommendations will be developed in consultation with NNHHPD if 
Jishchaa' are encountered during a cultural resource inventory. 

3.6.2 Impacts to Cultural Resources 
3.6.2.1 No Action Alternative 
Impacts of the No Action Alternative to cultural resources would be adverse, direct, local, long-
term, and minor to major depending on the location of the site. Wide-ranging searches for forage 
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that occur in the currently managed rangeland make archaeological sites more susceptible to 
trampling from livestock. These animals can have an adverse effect on cultural resources via 
breakage, flake displacement (both horizontal and vertical), and the mixing of artifacts 
(Coddington, 2008; Halford, 1999; Nielson, 1991; Osborn et al., 1987; Roney, 1977). Areas where 
livestock congregate (water sources and mineral licks) experience the most intensive impacts. Sites 
also are vulnerable to damage and exposure from soil erosion exacerbated by overgrazing, 
thunderstorms, and disturbance from range infrastructure such as corrals, water haul roads, 
pipelines, and fences. 
3.6.2.2 Proposed Action Alternative 
Impacts of the Proposed Action alternative should be beneficial, cumulative, long-term, 
widespread, and moderate to major. Under the Proposed Action, the implementation of the RMP 
would safeguard cultural resources and culturally significant sites through established guidelines 
and management strategies. Grazing associations would be formed as a practical and equitable 
solution for modernizing grazing practices and grazing permits would be issued to prevent 
unauthorized grazing and damage. Additionally, under the Proposed Action, any change to 
rangelands managed under the RMP would be reviewed as part of the planning process, and any 
potential effects to cultural resources analyzed, mitigated, and disclosed as required under all 
federal regulations and consistent with the FBFA IRMP (NNDNRC/BIA, 2022) and BIA 
procedures for NEPA (BIA, 2012).  
Cultural resources are evaluated based on whether they meet the eligibility criteria required for 
listing in the NRHP (National Register Bulletin #15). Section 106 of the NHPA requires that federal 
agencies consider the effects of their actions on such properties, following regulations issued by 
the Advisory Council on Historic Preservation (36 CFR 800). The BIA is the lead federal agency 
for Section 106 review of most undertakings on the Navajo Nation. 

3.7 Socioeconomic Conditions 

3.7.1 Affected Environment 
3.7.1.1 Employment and Income  
The economy of LMD-1 predominantly revolves around livestock grazing, a practice that has been 
integral to Navajo culture and subsistence for generations. Grazing operations provide income 
through livestock sales and serve as a cultural tradition that reinforces connections to the land. 
Many Navajo families rely on grazing permits to support their livelihoods, with livestock often 
representing a significant portion of household income and cultural heritage. However, 
environmental and logistical factors have increasingly challenged the economic viability of 
grazing in LMD-1. Overgrazing, coupled with invasive species like tamarisk (Tamarix spp.) and 
cheatgrass (Bromus tectorum), has reduced the availability of forage, forcing permit holders to 
spend more on supplemental feed or reduce herd sizes. Soil erosion and vegetation loss exacerbate 
these challenges, making rangeland recovery more difficult. 
3.7.1.2 Demographic and Population Trends  
Demographically, the region is predominantly Navajo, with a strong emphasis on 
multigenerational households and community-centric living. The area experiences relatively low-
income levels, with many residents relying on subsistence-based lifestyles supplemented by 
seasonal or part-time employment. Limited access to economic opportunities and infrastructure 
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development has contributed to persistent challenges in improving income levels and overall 
quality of life. 
3.7.1.3 Lifestyles, Cultural Values, Attitudes, and Expectations  
The Navajo Nation occupies the largest reservation in the U.S. and is one of the few Tribes that 
remains on ancestral lands. The Navajo culture has always maintained, and continues to strongly 
maintain, close connections to the landscape through herding, farming, and religious and cultural 
traditions.  
3.7.1.4 Community Infrastructure  
Community infrastructure is limited in LMD-1, with many areas lacking adequate access to 
healthcare, education, and reliable transportation networks. These limitations contribute to 
economic constraints and reinforce the importance of community-based initiatives to address 
shared challenges. Despite these obstacles, the region’s residents exhibit strong resilience, drawing 
on traditional knowledge and cooperative practices to adapt to changing conditions. 
Water infrastructure deficiencies also play a significant role in these challenges. Aging wells, 
limited pipelines, and insufficient watering points hinder the effective distribution of livestock 
across the district. This reliance on natural water sources, such as springs and riparian zones, often 
leads to overuse, further straining these fragile ecosystems. Without modernized infrastructure, 
grazing permit holders face increased costs and logistical difficulties. 
3.7.1.5 Environmental Justice 
Environmental justice, the process of ensuring actions do not disproportionately impact minority 
and low-income populations with adverse health and environmental effects, is enforced through 
Environmental Justice Executive Order 12898 of 1994. Low-income populations are households 
that live below the subsistence or poverty level as defined by local, state, and federal governments. 
This process includes the opportunity for minority and low-income populations to (1) provide 
comments before plans are completed and actions implemented, (2) equitably share in benefits of 
Proposed Actions, and (3) not be affected in a disproportionately high and adverse manner.  

3.7.2 Environmental Impacts to Socioeconomic Resources 
3.7.2.1 No Action Alternative 
Impacts of the No Action Alternative will be adverse, direct, and cumulative, widespread, long 
term, and moderate. Under the No Action Alternative, unauthorized and unprofitable grazing 
would continue within LMD-1 leading to overuse and decreased livestock production.  
3.7.2.2 Proposed Action Alternative 
Impacts of the Proposed Action alternative would be beneficial, direct, cumulative, widespread, 
long term, and major. Under the Proposed Action, the implementation of the RMP would regulate 
effective land use and conservation through RMUs to prevent unauthorized grazing and overuse 
of rangelands and water resources. Through the RMP, fencing and new infrastructure would create 
sustainable agricultural practices and enhance productivity within LMD-1. Additionally, the RMP 
creates the opportunity for the creation of agricultural associations, including grazing associated, 
to be formed to enhance agricultural product diversity, income, and employment. 
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3.8 Climate Change and Resilience 

3.8.1 Affected Environment 

Climate change is human-accelerated warming of the earth due to emissions of carbon dioxide and 
other gases that trap heat from the sun into the atmosphere (Intergovernmental Panel on Climate 
Change [IPCC], 2014). Substantial increases in temperature linked to this phenomenon have 
occurred throughout the Southwest (California, Nevada, Utah, Arizona, New Mexico, and 
Colorado). In 2016, the NNDFW created a Climate Change Team (CCT) to study the effects of 
climate change on wildlife and natural resources. Recognizing the broader impacts beyond their 
own initiatives, the Department began reaching out to community members to understand their 
awareness of the effects of climate change on the Navajo Nation. In 2019, the Climate Adaptation 
Plan for the Navajo Nation was adopted by the Resources and Development Committee (NNDFW, 
2018). Created with input from community members, experts, and leaders, the RMP outlines six 
natural resource priorities and provides a foundation for implementing adaptation strategies. The 
six natural resource priorities include:  

1. Water 
2. Feral Horses 
3. Communication 
4. Enforcement/Compliance 
5. Pollution, Air Quality, Illegal Dumping 
6. Grazing Management  

The goals and adaptation strategies outlined in the RMP for priority 6: Grazing Management 
include increasing education and collaboration; improving vegetation health; improving 
monitoring; conserving wildlife and endangered species; improving infrastructure; developing a 
chemical disposal policy; eliminating invasive species; and revisiting the Rangeland Improvement 
Act of 2014.  
3.8.1.1 Greenhouse Gas Emissions  
Data on greenhouse gas (GHG) emissions on the Navajo Nation is limited. In 2020, in 
collaboration with Northern Arizona University’s Institute for Tribal Environmental Professions 
program, data focusing on six emission sources were collected for the Navajo Nation (Figure 3-4; 
NNDFW, 2024). Out of the six emission sources studied, transportation is the leading source of 
GHG emissions on the Navajo Nation. Agriculture, which includes contributions from crops and 
soil, and livestock (enteric fermentation and manure), was also a dominant source of emissions 
(NNDFW, 2024).  
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Figure 3-4. 2020 - Total GHG Emissions on the Navajo Nation (metric tons CO2e)1  

Figure from NNDFW, 2024  

 

3.8.1.2 Climate Change Resiliency 
Climate change has had significant and widespread impacts on the Navajo Nation. The region has 
experienced increasingly severe and erratic weather patterns, including more frequent droughts, 
rising temperatures, and intense storms, which are all linked to climate change.  
Temperatures in the Colorado Plateau, where LMD-1 is located, increased an average of 1.8℉ 
from 1901 to 2010 (Hoerling et al., 2013) and temperatures in Navajo National Monument (20 
miles east of LMD-1) increased an average of 1.9℉ from 1910 to 2010 (Monahan and Fisichelli, 
2014). The data presented by Monahan and Fisichelli (2014) indicate extreme changes in climate 
compared to historical range of variability throughout Arizona (Figure 3-5). Climate models 
indicate a 6℉ increase in average temperature could occur in the Southwest during the next 100 
years (D’Antonio and Watkins, 2006). 
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Figure 3-5. Mean and maximum difference of recent percentiles calculated for moving 

window means of Annual mean temperature1  

1 The average (Mean) and maximum difference (Max D) of recent percentiles calculated for moving window means 
of Annual mean temperature (Bio1). Mean values provide an overall measure of recent (past 10-, 20-, and 30-year 
windows) climate change exposure with respect to 1901–2012 HRV (historical range of variability), while the 
maximum difference measures sensitivity to moving window size (smaller values are less sensitive). Extreme changes 
in climate relative to 1901-2012 HRV are considered <5th percentile or >95th percentile. 

Navajo elders noted a marked decrease in precipitation beginning in the 1940s, an observation 
supported by data and one that may be attributable to climate change (Figure 3-6) (Enquist and 
Gori, 2008; Redsteer et al., 2018). Since the 1940s, the length of the annual monsoon has decreased 
by 5% to 40% (Hereford and Webb, 1992). Lastly, annual snowfall declined steadily from an 
average of 10 inches in 1930 to 3 inches in 2010 on and near the Navajo Reservation (Redsteer et 
al., 2010). 
The Navajo Nation is already located in a region that is arid and faces limited water resources. As 
droughts have become more frequent and prolonged, the availability of water for drinking, 
agriculture, and livestock has diminished, impacting the community's overall well-being and food 
security. Between 1999 and 2009, the Navajo Nation endured a severe drought. Many springs have 
since dried up and many wells and aquifers have become too saline for use, leading to water 
shortages for wildlife, livestock, and domestic use (Redsteer et al., 2010). 
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Rising temperatures and drought conditions have increased the frequency and intensity of 
wildfires, which have destroyed homes, land, and livestock, further exacerbating the community’s 
vulnerabilities. The U.S. Climate Vulnerability Index (CVI) is a data-driven approach to 
understanding climate vulnerability across the country mapped at the scale of U.S. Census tracts. 
LMD-1 overlaps the Kaibito and Page Census tracts. According to CVI, LMD-1 is rated in the 62nd 
(Kaibito) and 86th (Page) national vulnerability percentile (i.e., higher to highest vulnerability) for 
extreme events driven largely by extreme temperatures, increased wildfires, and drought (CVI, 
2025). LMD-1 is rated in the 67th (Kaibito) and 74th (Page) national vulnerability percentile (i.e., 
higher vulnerability) for overall climate vulnerability, which takes into account environmental, 
social, economic, and infrastructure effects on neighborhood-level stability (CVI, 2025).  

 

Figure 3-6. Mean annual temperatures NOAA Divisional time series Arizona Division 2. 
Northeast  

 

3.8.2 Environmental Effects to Climate Change and Resilience 
3.8.2.1 No Action Alternative 
Impacts of the No Action Alternative would be adverse, indirect, widespread, long term, and 
moderate. Failure to improve range conditions and manage livestock would worsen the impacts of 
climate change and resilience by continuing to degrade rangeland resources, including soils, native 
vegetation, and water resources. Protection of these resources is necessary to mitigate the long-
term effects of climate and drought conditions in LMD-1.  
3.8.2.2 Proposed Action Alternative  
Impacts of the Proposed Action alternative would be beneficial, direct, cumulative, regional, 
permanent, and major. Under the Proposed Action, implementing the RMP would establish a 
framework to manage, conserve, and improve rangelands in LMD-1, thereby enhancing their long-
term resilience to climate change impacts. The implementation of rotational grazing within RMUs 
as laid out in the RMP would reduce grazing pressure on vulnerable areas, promote vegetation 
recovery, stabilize soils, and ultimately enhance the capacity to capture and store carbon. By 
expanding and modernizing wells, pipelines, and storage systems, the RMP would guide more 
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reliable water distribution, reducing reliance on water transportation. These measures will also 
provide critical resources during drought periods, supporting both livestock and wildlife. Invasive 
species management would further enhance climate resilience by restoring native plant 
communities that are better adapted to the district’s environmental conditions and reducing the 
potential for extreme wildfire.  
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4 Individuals, Organizations, Agencies Consulted  
Public notification and input for the RMP/PEA consisted of community meetings held on 
November 15 and 16, 2024, at the Tonalea and Coppermine Chapter houses; and on February 21 
and 22, 2025, at the Kaibeto and LeChee Chapter houses. Over 237 members of the entire LMD-1 
area attended. The issues and concerns raised by this process are summarized in the Public Scoping 
Report (Appendix B). 
Endangered Species Act 
BIA-WNA contacted and obtained lists of, and information on, threatened and endangered species, 
as well as those that are candidates for listing from the USFWS (Appendix E). 
Section 106 of the National Historic Preservation Act 
Section 106 consultation regarding historic properties will be completed with the Navajo Nation 
Tribal Historic Preservation Officer. This PEA and a determination of “no adverse effect” will be 
sent to the Tribal Historic Preservation Office for review and comment, which would partially 
complete Section 106 compliance. Government-to-government consultation with American Indian 
Tribes will be initiated to ensure no adverse impacts to ethnographic resources and values. 
Tribal Contacts 
BIA-WNA has contacted the Navajo, Hopi, and Southern Paiute Tribes to determine if any 
ethnographic resources are located in the project area for which they would want input concerning 
environmental and cultural compliance. The PEA will be sent to the Tribes during the public review 
period for their review and comment. 

Programmatic Environmental Assessment Review and List of Recipients 

The PEA is subject to a 30-day public comment period. BIA-WNA will publish and distribute a 
letter to relevant agencies, Tribes, and individuals as well as place an ad in the local newspaper to 
inform the public of the availability of the PEA. Additionally, the document will be available for 
review at the BIA-WNA office in Tuba City, Arizona, and copies will be provided by BIA-WNA 
to interested individuals upon request. 
During the 30-day period, the public will be encouraged to submit their written comments to BIA-
WNA. Following the close of the comment period, all public comments will be reviewed and 
analyzed prior to the release of a decision document. BIA-WNA will issue responses to substantive 
comments received during the public comment period and will make appropriate changes to the 
PEA as needed. BIA-WNA also will decide whether to revise findings in the FONSI or prepare an 
Environmental Impact Statement. 
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Chapter 1.0 -  INTRODUCTION 
This Rangeland Management Plan (RMP) is a living 10-year plan authorized under American 
Indian Agricultural Resources Management Act (AIARMA) for the Bureau of Indian Affairs 
(BIA). Its purpose is to protect rangelands and farmland operations within the 833,000-acre Land 
Management District 1 (LMD-1) of the Western Navajo Agency (WNA). LMD-1 represents 16% 
of the 5.21 million-acre WNA and comprises 10.4% of the 1.5 million-acre Former Bennett 
Freeze Area (FBFA). It includes parts of Coppermine, Kaibito, LeChee and Tonalea LMD-1 
subunits, which currently require improvement in water and fencing to meet the land 
management and livestock production goals outlined in the FBFA Integrated Resource 
Management Plan (IRMP) (BIA, 2021a).  

Significant challenges persist in achieving the comprehensive objectives of AIARMA in LMD-1, 
particularly in balancing ecological restoration with sustainable agricultural production. This 
RMP introduces integrated and proactive solutions to address these challenges by focusing on the 
following key areas: 

• Regulation and Enforcement: Although grazing permits are in place, they are often 
unenforced or lack clear boundaries, resulting in unauthorized grazing and overuse of 
certain areas. Approximately 20% of rangelands are overgrazed, while 80% remain 
underutilized, leading to resource degradation, including impacts on water, soils, 
vegetation, and wildlife. Effective monitoring systems and enforcement mechanisms are 
crucial for improving rangeland health and aligning with AIARMA objectives. 

• Education, Training, and Assistance: Land users currently lack adequate access to 
education and training, which limit their ability to implement best management practices 
(BMPs). Enhanced engagement and capacity-building programs are essential to equip 
stakeholders with the necessary tools to achieve conservation goals while preserving 
traditional Navajo/Diné agricultural practices. 

• Economic and Agricultural Productivity: Agricultural production in LMD-1 is low, 
characterized by limited diversity, income, and employment opportunities. There is a 
need to focus on increasing livestock and food production through targeted improvements 
and innovative grazing practices. 

• Integrated Infrastructure Development: The existing water systems and fencing 
infrastructure are inadequate to support optimal agricultural production. Comprehensive 
mapping, inventory assessments, and strategic investments in infrastructure are vital for 
meeting conservation and productivity goals. 

A significant barrier to achieving AIARMA objectives is the lack of interagency coordination. 
Agencies with distinct roles often operate independently, which hinders collaborative solutions: 

1. The Bureau of Indian Affairs (BIA) oversees permitting and monitoring but faces 
challenges in reissuing grazing permits due to unresolved boundary issues within 
Customary Use Areas (CUAs). 

2. The Navajo Nation Department of Agriculture (NNDA) manages livestock enforcement 
but lacks sufficient fencing to regulate permitted and feral livestock effectively. 
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3. The Navajo Nation Department of Water Resources (NNDWR) is responsible for water 
development and maintenance but does not consistently coordinate with BIA or 
permittees to align efforts with conservation and production goals. 

This RMP proposes the establishment of an Agricultural Technical Center (ATC) as a central hub 
for collaboration, education, and technical support. The ATC will foster interagency partnerships 
and engage stakeholders in planning, ensuring a holistic approach to addressing the challenges in 
LMD-1. Through regular meetings with land users and capacity-building programs, the ATC will 
facilitate the formation of grazing associations and Range Management Units (RMUs) based on 
well-defined use areas. 

The development of RMUs will achieve the following: 

• Facilitate the removal of unauthorized livestock. 

• Support large-scale water and rangeland improvement projects. 

• Enable accurate assessment of carrying capacity and conservation planning. 

• Enhance shared labor and infrastructure, improving livestock management and quality of 
life. 

This RMP aligns with the Diné principles of hozho, or harmony and balance, integrating 
conservation and productivity goals to support ecological health, agricultural success, and 
cultural vitality. By addressing the root causes of resource degradation and fostering 
collaboration, this plan lays the groundwork for sustainable land use and improved livelihoods 
for the Navajo Nation. 
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Chapter 2.0 -   PLAN BACKGROUND and AUTHORITY 

2.1 Purpose 
This RMP is a comprehensive 10-year plan developed in accordance with AIARMA guidelines 
to fulfill the BIA’s trust responsibility for conserving land resources while enhancing economic 
returns and social well-being. It serves as a vital tool for addressing the specific challenges faced 
by LMD-1, particularly those related to the FBFA. 

Given that three of the four planning areas within LMD-1 are influenced by the FBFA, this RMP 
aligns with the FBFA IRMP’s goals to realize its vision of “a rehabilitated FBFA with well-
managed natural resources and environmental conditions, improved economic conditions and 
quality of life, and preserved Diné cultural traditions.” This alignment includes adherence to the 
IRMP’s goals, objectives, and management actions as detailed in Section 5.7 of the 2021 IRMP 
(BIA, 2021a).  

This RMP provides a framework for agricultural land use policy for both the BIA and the Navajo 
Nation, serving as a foundational document for securing funding and resources necessary to 
implement programs and projects aimed at achieving desired outcomes. It establishes guidelines 
for managing rangeland resources through sustainable practices, balancing ecological health with 
cultural preservation and economic development. 

In its design and purpose, this plan draws significantly from the successful elements of the 
recently completed Cropland Management Plan (CMP) for LMD-3 (BIA, 2024). By 
incorporating proven methodologies and adaptive management strategies, this RMP ensures 
alignment with broader objectives while addressing the unique conditions of LMD-1. 

2.2 3-Part Holistic Goal 
In accordance with AIARMA Section 4(11), IRMPs evaluate available resources to establish 
holistic management objectives that encompass quality of life goals, production goals, and 
landscape descriptions goals for various resources, including agriculture, forestry, water, wildlife, 
mineral, recreation, and community resources. 

Quality of Life Goals 

These goals envision health and happiness for agricultural stakeholders and their families 
engaged in livestock and farm/garden productions within the LMD-1 area. The following 
outlines Diné Traditional Knowledge (TK) through its balanced 4-Direction Lifeway: 

Values/Philosophy (East): Locally produced food and fiber strengthen the sacred 
connection of the Diné to their lands, fostering deep stories and strong k’e relationships. 
A revitalized agricultural community thrives over time, where ranchers, farmers, and 
gardeners collaborate on education, assistance programs, and shared media. 
Making a Living (South): Nutritious, locally produced foods become staples, widely 
cultivated and prepared to promote health and combat diabetes, obesity, and other public 
health issues. Reliable, clean water sources will be developed to support diverse local 
employment in agriculture, from RMUs to home gardens and markets. 



Rangeland Management Plan for LMD-1 
Navajo Nation, Coconino County, Arizona 

 

 4 May 2025 

Social Competence (West): A vibrant rural lifestyle is revitalized for ranchers, farmers, 
and gardeners fostering a strong connection to land and traditional culture for all family 
members. This nurtures family purpose, strengthens k’e connections, builds self-esteem, 
develops leadership skills, and promotes safe homes. 
Ecological Regeneration (North): Active stewardship of land resources through 
regenerative agriculture cultivates a healthy “paired community” of humans and 
sustaining production while reflecting beauty and health in the natural community shared 
by families, neighbors, and the larger community. 

Production Goals 

These goals focus on optimizing livestock production, farming, gardening, and value-added 
activities as outlined in RMU plans, aiming to achieve the quality-of-life goals articulated by land 
users.  

Landscape Description Goals 

These goals emphasize the preservation and restoration of healthy land vegetation, soils, and 
watershed conditions. They align with environmental assessments and resource management 
objectives to optimize production while achieving the quality-of-life outcomes prioritized by 
land users.  

The BIA is primarily responsible for the stewardship of Indian Trust Lands, focusing on the 
conservation and protection of these lands through conservation measures, BMPs, and 
safeguarding against misuse. The BIA has the exclusive authority to issue grazing and 
agriculture land-use permits on the Navajo Nation, with input from the Navajo Nation Grazing 
Committee. This RMP emphasizes the BIA’s key responsibilities outlined in the Navajo Grazing 
Regulations (25 Code of Federal Regulations [CFR] 167) and the Navajo Nation Code (NNC) 
Title 3: Agriculture and Livestock, particularly the Navajo Grazing Regulation of December 24, 
1957. A primary directive is to “protect lands against waste,” highlighting the importance of 
maintaining healthy vegetative ground cover on rangelands. 

The objectives of 25 CFR, Part 167.3 state: 
“It is the purpose of the regulations to aid the Navajo Indians in achievement of… 
 

(a) The preservation of the forage, the land, and the water resources…and the building up 
of those resources where they have deteriorated. 

(c) The adjustment of livestock numbers to the carrying capacity of the range in such a 
manner that the livestock economy of the Navajo Tribe will be preserved. 

(d) To secure increased responsibility and participation of Navajo people…in the sound 
management…of its grazing lands, and to foster a better relationship and a clear 
understanding between the Navajo people and the Federal Government in carrying 
out the grazing regulations.” 

This planning effort aims to support informed decision-making, including reissuing 535 grazing 
permits to livestock owners while promoting sound agricultural management and recommending 
improvements to grazing infrastructure. 
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This RMP is structured as a 10-year plan under the regulatory authority of the AIARMA, Public 
Law 103-177. Its purpose is to fulfill the federal trust responsibility by managing Indian 
agricultural lands to: 

• Increase economic returns, 

• Enhance Indian self-determination, and  

• Improve social and economic well-being. 
These objectives are pursued in alignment with conservation, multiple-use, and sustained-yield 
goals while enhancing educational and training opportunities in practical, technical, and 
professional agriculture and land management skills [PL103-177 Sec.3 (1)-(4)]. Management 
plans must encompass holistic objectives, including quality-of-life goals, production goals, and 
landscape descriptions of resources such as water, agriculture, forestry, wildlife, minerals, 
recreation, and community [PL103-177 (S.3711) Sec. 4 (11)]. 

Grazing management across much of LMD-1 aligns with the 2021 FBFA IRMP, which mandates 
that “all land management activities are conducted in accordance with its goals and objectives,” 
including improving economic returns and enhancing the well-being of Indian communities 
(BIA, 2021a). The IRMP vision promotes: 

• Rehabilitated natural resources, 

• Improved economic conditions, and  

• Preserved Diné cultural traditions. 
The BIA Indian Affairs Handbook (54 Indian Affairs Manual [IAM] 1-H) for Agriculture and 
Rangeland Management (July 2021) establishes the standards, requirements, and procedures for 
administering rangeland programs. Compliance with NEPA is ensured through the Programmatic 
Environmental Assessment (PEA) accompanying this RMP. 

In line with AIARMA directives, this RMP serves as the guideline for grazing and farming 
activities in LMD-1. The AIARMA requires the Secretary of the Interior to ensure that all land 
management activities comply with approved agricultural RMPs, Tribal laws, and ordinances. 
This includes adherence to 25 U.S. Code (USC) 3711, 3712, and 3715; 25 CFR Part 166.311 and 
Part 167; and NNC Title 3 (Agriculture). 

Integrated planning within LMD-1 includes support from the FBFA IRMP (Figure 1), which 
commits to addressing the adverse legacy effects of the FBFA through initiatives such as the 
Navajo Thaw. This plan integrates four key management plans: 

1. RMP 
2. CMP 
3. Woodlands Management Plan, and 
4. Water Management Plan 

These plans coordinate grazing, farming, water needs, and resource restoration across LMD-1, 
ensuring holistic and sustainable land use. 
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Figure 1. Integrated Resource Management Plan Process (BIA, 2021a) 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

2.3 Navajo Fundamental Law and Traditional Knowledge 
The Navajo Nation’s authority over natural resources and rangeland use is deeply rooted in 
Fundamental Law and TK, grounded in the 4-Direction Lifeway, which serves as a guiding 
framework for reestablishing a thriving agricultural community encompassing ranches, large 
farms, and home gardens. These authorities include all Diné people, traditional leaders, 
traditional law, customary law, natural law, and common law, forming a holistic and 
interconnected governance system. 

In 1999, the Navajo Nation adopted the Local Governance Act so local citizens can re-establish 
authority over local matters. Thus, this RMP complies with the Navajo Common Law Project 
and Navajo Nation Council Resolution CN-69-02 (NNC Sec 201-206), which includes The 
Foundation of the Diné, Diné Law, and Diné Government. The Navajo Nation Council declared 
that all elements of the government must learn, practice, and educate the Diné on the values and 
principles of the Fundamental Laws of the Diné which provide sanctuary and guidance for the 
Diné Way of Life to give balance and harmony with self, family, neighbors, animals, and 
universe. Authorities to be respected include The People, Traditional leaders, Traditional Law, 
Customary Law, Natural Law, and Common Law. Key elements, as adopted by NNC 102 in 
2002, related to agriculture include: 



Rangeland Management Plan for LMD-1 
Navajo Nation, Coconino County, Arizona 

 

 7 May 2025 

• Ch. 1 Sec 2: These laws provide sanctuary for the Diné life and culture… and the balance 
we maintain with the natural world. These include individual rights and freedoms, the 
collective rights and freedoms, and self-governance.  

• Ch. 1 Sec 4: Diné Customary Law declares: “It is the right and freedom of the people 
that there always be holistic education of the values and principles underlying the 
purpose of living in harmony and balance (hozho) with all creation, walking in beauty 
and making a living… and that the sacred system of k’e be taught and preserved; and that 
…the sacred Diné language be taught and preserved; and that the sacred bonding in 
marriage and the unity of each family be protected; and… every child and every elder be 
respected, honored and protected with a healthy physical and mental environment, free 
from abuse.” 

• Ch. 1 Sec 5: Natural Law declares: The Four Sacred Elements of life: Air, Light/fire, 
Water and Earth/earth-pollen in all their forms must be respected, honored and protected 
for they sustain life; and … All creation, from Mother Earth and Father Sky to the 
animals, those who live in water, those who fly and plant life have their own laws, and 
have rights and freedom to exist; The Diné have a sacred obligation and duty to respect, 
preserve and protect all that was provided for we were designated as the steward of these 
relatives through our use of the sacred gifts of language and thinking; It is the duty and 
responsibility of the Diné to protect and preserve the beauty of the natural world for 
future generations.  

• Ch. 1 Sec 6: Common Law declares: The values of the Diné Common Law must be 
recognized, respected, honored and trusted as the motivational guidance for the people 
and their leaders in order to cope with the complexities of the changing world, the need 
to compete in business to make a living and the establishment and maintenance of decent 
standards of living; the values and principles of Diné Common Law must be used to 
harness and utilize the unlimited Diné knowledge [Traditional Knowledge (TK)], with 
our absorbed knowledge from other peoples. This knowledge is our tool in exercising and 
exhibiting self-assurance and self-reliance in enjoying the beauty of happiness and 
harmony.  

Adopted by Navajo Nation Council Resolution 102 in 2002, these principles are essential to 
sustaining agriculture within the Navajo Nation. The 4-Direction Lifeway model defines a 
modern agricultural community as one capable of fostering a healthy and beautiful way of living 
in harmony with nature, promoting balance between people and the environment (Navajo 
Division of Education, 1990). 

Key elements of Navajo Fundamental Law and TK, as they relate to agriculture, include the 
following: 

• Democratic Participation: Authority stems from the interconnected web of local people, 
traditional leaders, and common law, all contributing to agricultural stories rooted in Diné 
values. 

• Access to Land: Residents of LMD-1 should have the freedom and opportunity to access 
land for grazing and farming, ensuring agricultural practices remain integral to Diné 
identity and livelihoods. 
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• Collaborative Agency Support: Agencies are encouraged to collaborate closely with 
residents to ensure land is used in its most beneficial way by willing and capable 
ranchers, farmers, and gardeners. 

• Policy Alignment: Policies must be aligned to prioritize logical and effective land use, 
ensuring that willing and able individuals receive land use rights. 

• Land Preservation: Ranchlands and farmlands should be protected from fragmentation, 
ensuring they remain intact and viable for future agricultural use. 

2.4 Public Scoping and Stakeholder Meetings 
Public scoping for this project consisted of community meetings held on November 15 and 16, 
2024, at the Tonalea and Coppermine Chapter houses; and on February 21 and 22, 2025, at the 
Kaibeto and LeChee Chapter houses. Approximately 192 members of the LMD-1 area attended. 
Meetings provided public disclosure of the proposed action and discussed the critical elements of 
the National Environmental Policy Act (NEPA) Environmental Assessment (EA) process. The 
scoping meeting included a presentation of the RMP planning process; the goal of the scoping 
process; background information on historical ranching on the Navajo Nation; existing 
conditions; and RMP goals, needs, and BMPs. RMP scoping meetings described the main 
ranching areas (by BIA-designated compartments), need for grazing permit reissuance, and 
needed improvement projects. Comments from community members provided rich context for 
the economic, social, and cultural complexity of these issues. Details of the meeting’s comments 
are included in the PEA.  

2.4.1 Resources Issues of Concern 
Key Resource Issues of Concern: This section outlines the strategies for achieving the stated 
goals and deliverables by addressing key grazing management challenges, including concerns 
raised during the PEA scoping process. It also provides recommended BMPs to effectively 
resolve these issues.  

1) Lack of stakeholder involvement: Over 95% of the stakeholders to this RMP are 
currently not involved with any planning process. In addition, few of the government 
agency staff responsible for implementing the RMP are part of the LMD-1 open-range 
pastoral community. Furthermore, typical local land management planning on LMD-1 
includes the 70%+ of LMD-1 residents who are urban, with their needs addressed under 
Chapter Land Use Plans (such as for LeChee and Kaibito), with limited discussion on 
management of the 98% open rangeland.  
BMP: It is essential that socio-economic analysis in the LMD-1 PEA deal with the 
ranchers and those living on the rangelands, and not solely the urban population. Plan 
Actions and BMPs must incorporate ranchers who are in active stakeholder roles, as 
directed by regulation (25 CFR 167.3 (d)). 

2) Lack of enforcement: This was the biggest issue voiced at public meetings held for the 
PEA. Most livestock use in LMD-1 is unauthorized. It is uncertain how many 
unauthorized livestock graze in LMD-1; however, it is likely similar to that occurring in 
LMD-3 to the south. In LMD-3, surveys showed 3,740 mostly feral horses grazing 
18,700 Sheep Unit Yearlong (SUYL), or 46% of total SUYL permitted for LMD-3 (Eagle 
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Environmental, Inc, 2021). Add to this approximately 20% more non-permitted cattle and 
sheep (3,700 SUYL), or 9% of LMD-3 capacity, which means that while 101% of 
carrying capacity is being used, only 45% of the livestock on the range may be authorized 
under permits. Similarly, the 2020 helicopter livestock count found 7,730 cattle, 4,957 
horses, and 3,393 sheep—or the equivalent of 73,023 SUYL. When the unauthorized use 
is factored in, the SUYL is 179% of the total authorized carrying capacity for LMD-3. As 
similar issues affect LMD-1, without greater enforcement it is difficult to conduct 
conservation planning and management. Additionally, off-road use of all-terrain vehicles 
(ATVs) and trucks, many used for herding livestock, cause damage to soils and 
vegetation. Without proper enforcement, the erosion and damage caused by unauthorized 
off-road use will continue. During public meetings, community members expressed the 
difficulty of reporting for trespassing due to the threat of retaliation or social 
repercussions. 
BMP: Unauthorized and unprofitable grazing use is discouraged when RMUs are formed 
over larger land areas. The collaborative formation of RMPs between local ranchers 
further prevents unauthorized use since pasture lands are fenced and controlled for rest-
rotation grazing by authorized stakeholders.  

3) Infrastructure development: A lack of access roads for grazing areas causes 
unauthorized off-road use that damages sensitive soils and vegetation. Fences are 
damaged and in need of repair across LMD-1. Without key infrastructure such as access 
roads, fencing, cattle guards, and corrals, permit holders cannot effectively practice rest-
rotational grazing and must choose between damaging land by driving off-road, or a lack 
of access to key grazing areas. 
BMP: Stakeholders collect and share infrastructure information and collaborate on 
solutions through regular permit holder meetings or a grazing association. Stakeholders 
survey existing infrastructure and identify areas that require repairs as a part of a regular 
monitoring plan. 

4) Desertification: LMD-1 is an arid desert country with some of the lowest annual rainfall 
in the Navajo Nation. Yearlong continuous grazing by livestock and unauthorized, free-
ranging livestock, even where it is at low stocking rates, is gradually degrading large 
areas of land. There is increasing national and Tribal support in addressing climate 
change and improving vegetative cover through initiative-taking regenerative land 
management. Many permit holders stated that rest-rotation grazing has not been feasible 
because unauthorized users trespassing on land designated for rest depleted resources and 
made the practice impossible. 
BMP: Proper rest-rotation grazing systems on RMUs, with fenced pastures and forage 
utilization monitoring as a requirement to eliminate unauthorized animals and keep 
livestock at proper stocking rates that match forage availability to reverse range 
degradation.  

5) Overutilization: The lack of reliable water sources results in severe overgrazing around 
watering areas. However, at the same time, due to the lack of sufficient reliable watering 
locations, up to 65% of the rangelands are underutilized. This inconsistency complicates 
the discussion on whether the range is overgrazed or underutilized, as it is both.  
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BMP: Rest-rotation grazing systems involving RMUs to create more water sources and 
result in livestock being more evenly distributed across the landscape, with timed grazing 
and rest for vegetation recovery. This will create a better balance of healthy land with 
desired livestock production.  

6) Limited water: There are few permanent livestock watering sources. Existing 
infrastructure such as earthen dams, windmills, and wells are in disrepair and in need of 
maintenance, some due to damage from feral horses. Many livestock owners haul water 
at great expense, including time, money for gas, and wear and tear on vehicles. BIA’s 
extensive range water projects inventory shows facilities are in poor condition; thus, it 
will be a slow and costly process to build water and fencing infrastructure to conduct the 
rest-rotation grazing on RMUs needed to accomplish the conservation and production 
goals of this RMP.  
Going forward, government funding for water infrastructure development must target 
authorized users to build a situation for fair and balanced social, economic, and 
ecological well-being.  
BMP: Additional permanent water sources for livestock and wildlife. These would be 
best installed under a RMU structure with pasture systems to distribute these water 
sources evenly across the landscape, under control of livestock associations, to ensure 
many grazing permit holders are able to use each water source and rotate its use to rest 
vegetation on a planned schedule.  

7) Housing development on rangeland: Unregulated housing construction on rangeland 
undermines grazing and conservation efforts, contravening established government 
policies.  
Homesite lease planning does not consider traditional grazing practices and water access 
issues, often fragmenting resources and creating conflict between ranchers and 
homeowners. Homeowners do not understand traditional grazing practices and submit 
trespass complaints for ranchers using traditional grazing corridors near homesite leases.  
BMP: Collaborate with local chapters and regulatory agencies to enforce land use 
policies, ensure proper land designation, and balance housing development with 
rangeland preservation by involving stakeholder input from ranchers during planning 
processes to avoid resource fragmentation and water access issues. 

8) Education: There is general confusion about grazing regulations, permit boundaries, and 
compliance requirements. There is a strong desire for educational opportunities to 
effectively implement this RMP. 
BMP: Establish an ATC as a central hub for collaboration, education, and technical 
support. Regular meetings and training programs will allow for distribution of maps, 
permit rules, and BMPs for livestock management. Stakeholders can collaborate on 
solutions, sharing expertise, time, and equipment on projects that benefit multiple permit 
holders.   

9) Preserving Heritage Through Youth Involvement: There is a strong desire to bridge 
cultural transmission gaps between elders and youth. This vital intergenerational 
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connection provides sharing both cultural and technical aspects of livestock grazing, as it 
is a central part of local identity and history.   
BMP: Establish an ATC to provide mentorships programs that facilitate connections 
between community elders and youth. This center provides outreach to schools to 
introduce livestock grazing practices to younger generations and connect young 
community members with paid work opportunities on range improvement projects.  

2.5 RMP Goals 
This RMP for LMD-1 identifies nine primary goals based on the AIARMA and the FBFA IRMP. 
These goals focus on effective utilization, conservation, and sustainable development of 
rangeland resources. Section 4: Rangeland Management and Permit Issuance provides detailed 
objectives and action steps to achieve these goals. 

1. Adjust Outdated Grazing Permits 
Objective: 

a. Adjust outdated grazing permits to reflect current stocking rates. 
Management Action: 

a. Follow the recommendations from University of Arizona range management 
professors and 25 CFR Part 167 to adjust stocking rates based on traditional stocking 
methods, monitoring localized forage utilization, localized precipitation, and site-
specific (or at least grazing compartment-specific) condition and trend studies. 

2. Develop Management Plans at the Compartment Level 
Objective: 

a. In line with EAs that apply to LMD-1, develop compartment-specific management 
plans that address local environmental concerns. 

Management Action: 
a. Address environmental concerns specific to each compartment through individual 

management plans to optimize production while achieving the quality-of-life 
outcomes prioritized by land users. 

3. Regulate Effective Land Use and Conservation 
Objective: 

a. Manage land use sustainably to protect natural resources for future generations. 
Management Actions: 

a. Implement assessments, permitting, monitoring, and enforcement strategies to ensure 
sustainable use of lands and natural resources. 

b. Focus conservation efforts on reducing degradation and promoting resource recovery. 
4. Maintain High Agricultural Production 
Objective: 

a. Ensure that management decisions maximize land use and efficiency. 
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Management Action:  
a. Align RMP and compartment-level EAs with the FBFA IRMP’s goal to maximize 

land development, productivity, and economic utilization while ensuring the 
principles of protection, conservation, and sustainability are upheld. 

5. Enhance Agricultural Product Diversity, Income, and Employment 
Objectives: 

a. Create opportunities for agricultural producers. 
b. Facilitate comprehensive management of land resources and optimize their potential. 

Management Actions: 
a. Encourage diverse land use practices. 
b. Support the establishment of agricultural associations. 

6. Develop Value-Added Industries 
Objective:  

a. Strengthen local economies, foster self-sustaining communities, and enhance 
economic resilience. 

Management Action:  
a. Promote the creation of industries such as food processing, branding, packaging, and 

marketing.  
7. Provide Education, Training, and Technical Assistance 
Objective: 

a. Provide hands-on training and support for adopting BMPs. 
Management Action:  

a. Offer resources such as training programs and facilities to agricultural producers, 
including access to demonstration ranches and farms.  

8. Increase Water Availability and Infrastructure 
Objective: 

a. Provide the infrastructure that is essential to sustainable agricultural practices and 
improved productivity of ranching, farming, and gardening activities. 

Management Actions: 
a. Create reliable water resources by expanding and modernizing water infrastructure. 

9. Protect Multiple Resource Values 
Objective: 

a. Safeguard important natural and cultural resources, including plants, soils, water, 
wildlife, recreation areas, and culturally significant sites. 

Management Action: 
a. Ensure that management practices will integrate resource protection with land use to 

preserve ecological and cultural integrity. 
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Chapter 3.0 -  LMD-1 EXISTING ENVIRONMENT 

3.1 Location and Topography 
LMD-1 encompasses 833,625-acres and is situated in northern Arizona, bordering Utah 
(Figure 2, Appendix E). It stretches from Page, Arizona, at the northwest boundary extending 50 
miles southward to within 10 miles north of Tuba City. This high desert region is part of the 
Kaibito Plateau, with average elevations around 6,000 feet (ft) ranging from 5,000 ft at LeChee 
in the northwest to 5,800 ft at Kaibito in the southeast, reaching 7,200 ft on White Mesa at the 
eastern boundary. The soils are predominantly sandy, and the primary vegetation consists of 
sagebrush, interspersed with scattered juniper trees (Figure 3, Appendix E). 

1) Western Boundary: The western edge of LMD-1 is defined by the Echo Cliffs, with US 
Highway 89 running parallel along the western base of the cliffs for most of this border.  

2) Northwest Boundary: The short northwest boundary is marked by the southern edge of 
Page, Arizona’s city limits, along with the western bank of the Colorado River’s Glenn 
Canyon, which includes Horseshoe Bend on the southwest and Lake Powell on the 
northeast.  

3) Northeastern Boundary: The northeastern boundary follows the deep Navajo Canyon 
southeast from Lake Powell for 13 miles, then continues east along Navajo Creek for 21 
miles.  

4) Eastern Boundary: The eastern boundary tracks Potato Canyon south from Navajo 
Creek for 12 miles and then parallels paved highway 98 a few miles to the south for 16 
miles until it meets US Highway 160.  

5) Southeast Boundary: This boundary follows irregular canyons southwest of Highway 
160, passing Tonalea, then proceeds northwest to north of Preston Mesa, and finally 
southwest to terminate at the Echo Cliffs just east of the Gap, Arizona.  

Of the total 833,625 acres, 818,223 acres are designated as rangelands, while 349 acres are 
classified as croplands, all of which are dryland farms. It is important to note that these figures 
exclude the 60% of the Tonalea Chapter area that falls within the Navajo Partitioned Lands 
(NPL). The BIA records indicate 535 grazing permits for the rangelands and 51 Agriculture Land 
Use Permits (ALUPs) for the dry farms.  
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Figure 2. LMD-1 Site Location Map 
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Figure 3. NRCS Soil Map Units Comprising the LMD-1 Area 
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3.2 Climate 
LMD-1 is characterized as a semiarid desert, with a long-term average annual rainfall of 
approximately 6.3 inches. Data from the National Weather Service, collected over more than 105 
years at Tuba City, indicates an average precipitation is 6.5 inches, with Page, Arizona, recording 
nearly identical figures. According to Navajo Nation Water Resources, the long-term average 
precipitation for the western Navajo Nation region is about 7.85 inches, with variations ranging 
from 5 to 17 inches. Annual rainfall can fluctuate significantly, with some years experiencing up 
to 25% below normal levels during dry spells and others exceeding normal levels by 25% in 
wetter years. The region has been experiencing prolonged drought conditions for over two 
decades.  

Average minimum temperature typically drop below freezing from November through March. 
The growing season in LMD-1 spans from early February to the end of November (NNDWR, 
2000). 

3.3 Demographics 
As of 2022, the population of LMD-1 was 6,755, distributed across four Chapters. The 
population has significantly increased due to demographic shifts and growth since boundary 
fencing and grazing adjudication in 1941. Approximately 55% of residents live in homes near the 
communities of LeChee, Kaibito, and Tonalea, while the remaining population reside in scattered 
housing throughout the landscape, typically centered on grazing CUAs that lack defined 
boundaries.  

LMD-1 is divided into four subunits: 

• LMD 1-1 and Tonalea/Red Lake Chapter: Located in the southeast corner, this area 
covers 74,313 acres and supports a population of 2,570 for the entire Chapter. (Note: 
Approximately 40% of Tonalea Chapter lies within LMD-1, while the remaining 60% 
falls under the NPL, managed by its BIA NPL Plan.) 

• LMD 1-2 and Kaibeto Chapter: Situated in the northeast, this area spans 226,018 acres 
and has a population of 1,955. 

• LMD 1-3 and Coppermine Chapter: Occupying the southwest portion, this area covers 
291,096 acres and is home to 583 residents. 

• LMD 1-4 and LeChee Chapter: Located in the north-central area, this area 
encompasses 242,298 acres and supports a population of 1,647. 

3.4 LMD-1 Grazing History and Land Conditions 
Before the 1930s, the LMD-1 area had very few Navajo residents due to the scarcity of reliable 
water sources. At that time, grazing was limited to brief seasonal transhumance, primarily 
involving sheep. A few wells were developed in the early 20th century, but it was not until the 
late 1930s that the BIA established fenced Land Management Districts across the reservation. 
The boundary of LMD-1 was fenced and baseline land inventories were conducted. The Soil 
Conservation Service, which later became the NRCS, expanded their workforce and conducted 
vegetation monitoring and livestock counts on the Navajo Nation for the BIA. Examples of these 
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foundational reports from 1937 (Range Management Branch Report and Land Management 
Survey) are available in Appendices F and G, respectively. Livestock counts were conducted 
during this time, due to the availability of maps showing scarce water resources used by various 
families managing livestock (Appendix H). This newly available information on livestock and 
rangeland resources lead to the adjudication of grazing permits for CUAs in 1941. These CUAs 
were assigned based on identified family heads residing at homes or camps in each area, without 
specific description of the land area locations, sizes, or boundaries (Bingham and Bingham, 
1982; Bailey and Bailey, 1986). As of 2024, BIA records indicate there are 535 valid grazing 
permits and 51 ALUPs for LMD-1.  

Over time, traditional herds of sheep and goats have largely transitioned to cattle herds, as cattle 
require less constant herding and command higher market prices. However, this shift has led to a 
decrease in grass production, as cattle primarily graze on grass and tend to stay near reliable 
water source year-round. Consequently, there has been an increase in broom snakeweed, Russian 
thistle, and rabbitbrush across much of the reservation (Ecosphere, 2012). Extended drought 
periods and reduced seasonal livestock rotation have further contributed to declines in rangeland 
health. Areas of blow sand and sand dunes have emerged where they previously did not exist, 
and deep arroyos have rendered some pastures inaccessible to grazing animals. 

According to data published by the BIA Western Navajo Agency on their website (Western 
Navajo Agency/Indian Affairs), LMD-1 has a capacity of 26,716 Sheep Units Year Long 
(SUYL), equivalent to 5,343 Animal Unit Year Long (AUYL), which translates to a stocking rate 
of 4.18 AUYL per section for the 1,278-section area of LMD-1. This rate aligns with the 4.0 
AUYL per section rate used by the Arizona State Land Department uses for annual precipitation 
areas in Northern Arizona that are similar to LMD-1. The average size of the 535 grazing permits 
in LMD-1 is 50 SUYL or 10 AUYL per permittee. The availability of water and type of grazing 
system determine the amount of forage permitted for grazing. Details regarding the 
determination of carrying capacity and stocking rates for grazing permit issuance on LMD-1 
rangelands are covered in Section 4.5. Water for LMD-1 is sourced exclusively from wells or 
transported by hauling, as there are no naturally flowing streams or springs in the area.  

 

  



Rangeland Management Plan for LMD-1 
Navajo Nation, Coconino County, Arizona 

 

 19 May 2025 

Chapter 4.0 -  RANGELAND MANAGEMENT and PERMIT ISSUANCE 
The following subsections explain how AIARMA guidelines are followed by range management 
professionals to effectively accomplish the seven key objectives of the AIARMA for good 
rangeland management outcomes, as well as issuing grazing and land use permits over the 10-
year period of this RMP. 

4.1 Standards, Policy, and Planning Framework 
This section outlines the strategy for achieving the objectives of the AIARMA in LMD-1 through 
effective rangeland management practices and the issuance of grazing and agricultural land use 
permits over the 10-year period of this RMP. The planning framework addresses significant 
challenges and proposes best practices informed by past successes and research. 

4.1.1 Challenges to Effective Management 
LMD-1 encounters several challenges typical of Navajo rangelands, including: 

• Dispersed Land Use: The thin distribution of land users leads to inefficiencies in 
rangeland management, contributing to excessive road development and soil erosion. 

• Outdated Grazing Permits: Permits most often lack designated land base areas, 
complicating the definition of carrying capacity and the resolution of overlapping claims. 

• Unauthorized Grazing: Unregulated livestock grazing, including feral horses (estimated 
at 20% of range use), complicates management efforts. 

• Degraded Rangelands: Year-round grazing near watering points has resulted in 
overgrazing, soil erosion, and reduced livestock health, with calf crop rates often below 
50%. 

• Resistance to Change: Limited access to education, training, and technical assistance 
hinders the adoption of modern practices among land users. 

• Economic Barriers: High costs, distant markets, and a lack of leadership or skilled labor 
contribute to ongoing economic stagnation. 

These challenges have been well-documented, including in studies like Lowe’s (1994) research 
on desertification, underscoring the urgent need for innovative solutions. 

4.1.2 Holistic Solutions: Lessons from the Navajo New Lands 
A successful model for addressing these challenges is found in the Navajo New Lands (NNL) 
program, which effectively implemented integrated rangeland management across 352,000 acres. 
Key components of this success included: 

1. ATC: A centralized resource center staffed by qualified range conservationists to provide 
oversight, technical support, and coordination. 

2. Regulation and Policy Development: Establishment of RMUs with localized plans 
developed in collaboration with permittees to achieve conservation and production goals. 

3. Education and Training: Comprehensive outreach to enhance the capacity of grazing 
permittees and their families, fostering shared knowledge and practices. 
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4. Infrastructure Development: Investments in water pipelines, troughs, and fencing to 
support effective rotational grazing systems. 

5. Monitoring and Feedback: Continuous data collection and analysis, including 
vegetation assessments, precipitation tracking, forage utilization studies, and livestock 
counts, to inform adaptive management. 

4.1.3 Key RMU Planning Considerations 
Figure 4 (Appendix E) is a preliminary map that shows the 20 compartments that have been 
proposed by BIA (two-digit numbers), six RMUs (three-digit numbers) in LMD-1, the location 
of grazing permit based on annual Tally Count, highways, and communities. The following 
points should be considered in the planning stage of RMUs for conservation management: 

• Size: RMUs should encompass a minimum of 15,000 acres to meet economic and 
ecological objectives, supporting approximately 100 cattle and justifying infrastructure 
investments. 

• Stocking Rates: Stocking rates will comply with federal regulations (25 CFR Part 167), 
utilizing rest-rotation grazing principles and periodic monitoring to ensure alignment with 
forage availability and climatic conditions. 

• Governance: The formation of grazing associations will be essential for RMUs, enabling 
permittees to collaborate with the BIA, Navajo Nation, and the ATC to achieve shared 
goals. 

4.1.4 Moving Forward 
To fulfill AIARMA’s objectives, this RMP emphasizes a “bottom-up” approach, engaging land 
users and agencies in collaborative planning and decision-making. By drawing on lessons 
learned from the NNL program and applying modern best practices, this plan establishes a 
framework for sustainable and productive rangeland management that benefits both the 
community and the environment. 

  



Rangeland Management Plan for LMD-1 
Navajo Nation, Coconino County, Arizona 

 

 21 May 2025 

Figure 4. Land Management District 1  
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4.2 Establishing an Agricultural Technical Center (ATC) to Achieve 
AIARMA Objectives 
The creation of an ATC is essential for tackling the complex and ongoing management 
challenges in LMD-1. This RMP includes details on the establishment of the ATC (Appendix A). 
The ATC will function as a centralized hub for collaborative planning, education, and 
implementation of rangeland management practices, effectively bridging the gaps between 
stakeholders and agencies. This section outlines how the ATC will address key issues identified 
during the scoping process and fulfill the primary objectives of AIARMA. 

4.2.1 Regulation and Enforcement to Protect Rangeland Values 
Key Issue: 
A significant concern raised during the scoping process was the inadequate enforcement of 
grazing and land use regulations, which has allowed unauthorized activities and resource misuse 
to continue. 

Challenge A: Lack of Stakeholder Engagement 
Over 95% of LMD-1 stakeholders, including many of the 535 historical grazing permit holders 
and their families, are not actively involved in planning processes. Additionally, many younger 
residents interested in agriculture lack opportunities for participation. 
 Objective A: Increase Stakeholder Engagement 

Increase stakeholder participation through engagement efforts to effectively manage 
grazing permits and avoid unauthorized use. 
Management Actions: 

o Leverage AIARMA’s holistic management objectives to engage stakeholders in 
defining their quality of life, production, and landscape goals. 

o Establish the ATC as a collaborative action center, ensuring effective cooperation 
among federal, Tribal, and local stakeholders (Figure 5). 

o Implement people-oriented approaches, such as the Gibb Triangle Model, to build 
trust, enhance communication, and align goals (Figure 6). 
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Figure 5. Venn Diagram for 3-Party Collaboration 
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Figure 6. Gibb Triangle Model for Applied Management 

 
Challenge B: Lack of RMUs 
LMD-1 currently lacks the structured RMUs essential for effective rangeland management. 
Without clearly defined units, it becomes challenging to calculate carrying capacity or ensure 
continuity in stewardship. 

 Objective B: Establish RMUs 
Establish clearly defined RMUs for more effective rangeland management. 

Management Actions: 
o The ATC will facilitate mapping and land surveys to identify suitable areas for 

RMUs, ensuring they are appropriately sized and structured to meet conservation 
and production goals. 

o Provide technical assistance to permit holders in forming grazing associations and 
implementing BMPs within RMUs. 

4.2.2 Achieving Full Production Potential and Diverse Income Streams 
Key Issue: 
LMD-1 faces challenges with outdated grazing permits, unauthorized livestock proliferation, and 
limited water infrastructure, all of which hinder optimal production and income diversification. 
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• Objective A: Outdated Permits 
Many grazing permits are inaccurate or inactive, making it difficult to assess production 
potential. 
Management Action: 

o The ATC will assist in updating permits and forming RMUs with defined 
stocking rates to maximize production. 

• Objective B: Trespass Livestock 
Unpermitted livestock, including feral horses, degrade rangeland without contributing to 
income. 
Management Action: 

o Promote fencing and cooperative grazing within RMUs to manage unauthorized 
livestock and optimize forage utilization. 

• Objective C: Uneven Grazing Patterns 
Overgrazing near water points and underutilization of distant rangelands limit 
productivity. 
Management Action: 

o Develop new water sources and implement rotational grazing systems to balance 
land use and promote vegetation recovery. 

• Objective D: Limited Water Infrastructure 
Insufficient and poorly maintained water systems restrict livestock production. 
Management Action: 

o The ATC will collaborate with agencies to develop reliable water infrastructure, 
including wells and pipelines, to support both livestock and wildlife. 

• Objective E: Lack of Farming Education and Assistance 
Farming and gardening opportunities are underutilized due to insufficient training and 
resources. 
Management Action: 

o The ATC will provide education and technical assistance for both outdoor and 
indoor farming initiatives, as detailed in Section 5 of this RMP. 

• Objective F: Absence of Value-Added Enterprises 
Limited opportunities for value-added processing and marketing restrict income potential. 
Management Action: 

o Establish a Food Hub at the ATC to support training, processing, and marketing 
of agricultural products, creating new revenue streams for LMD-1 producers. 
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4.2.3 Providing Education, Training, and Technical Assistance 
Key Issue: 
Many residents of LMD-1 lack the knowledge and resources to fully engage in ranching, 
farming, or gardening. 

• Objective: Establish an ATC 
Establish an ATC to serve as a central hub for collaboration, education, and technical 
support. 
Management Actions:  

o The ATC will serve as a dedicated facility for livestock and farming education, 
hosting workshops, demonstrations, and community roundtables. 

o Experts from regional programs will provide ongoing training to enhance capacity 
and confidence among residents. 

o The ATC will act as a liaison, streamlining interactions between ranchers, 
farmers, and various federal, Tribal, and non-governmental organization (NGO) 
programs. 

4.2.4 Protecting Multiple Resource Values 
Key Issue: 
Rural housing sprawl and fragmented land use hinder effective rangeland management and 
conservation efforts. 

• Objective: Coordinate Development 
Coordinate efficient infrastructure planning for residential and agricultural land uses. 
Management Actions: 

o The ATC will maintain comprehensive maps of rangeland developments to guide 
housing and infrastructure planning. 

o Encourage housing near existing utilities and highways to minimize road 
construction and preserve open rangelands for agricultural use. 

o Promote large-scale RMUs to consolidate land use and facilitate the efficient 
implementation of BMPs. 

4.3 Establishing Range Management Units (RMUs)  
Effective range management begins with the establishment of defined RMUs to replace the 
current overlapping CUAs, which lack the structural integrity necessary for sustainable grazing 
(see Appendix A for details on establishment of RMUs). According to the guidelines contained 
within BIA’s Standard Operations Procedures (SOP) manual, RMUs must have fenced 
boundaries and be sized to support at least 200 SUYL, equivalent to approximately 50 cows. 
This structure enables systematic management of livestock grazing through rest-rotation 
practices, either by controlling access to water sources or by rotating livestock between fenced 
pastures. 

4.3.1 The Importance of RMUs 
The absence of defined boundaries in CUAs poses significant challenges for calculating carrying 
capacity and implementing effective rangeland management practices. Overlapping land claims 
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and unrestricted grazing lead to uneven forage utilization, soil erosion, and degraded rangelands. 
Establishing RMUs allows for improved control and monitoring of livestock, ensuring that only 
authorized animals are present while promoting sustainable land use. 

4.3.2 Collaboration for RMU Formation 
To establish RMUs, neighboring permit holders must work together to consolidate land use and 
create contiguous areas that can be managed collectively. This collaborative approach enhances 
resource efficiency and facilitates the development of shared infrastructure, such as fencing and 
water systems. 

4.3.3 Grazing Systems for RMUs 
A basic RMU setup consists of three use pastures, each grazed for six months. This rotation 
allows each pasture to rest for one year out of every 18 months, promoting vegetation recovery 
and soil conservation. More advanced systems may include additional pastures, enabling longer 
rest periods and more flexible grazing schedules, which enhance both land conservation and 
livestock production. 

An example of a six-pasture grazing rotation system used in the NNL is illustrated in the 
conceptual diagram below (Figure 7). This system includes: 

• Four main pastures for rotational grazing by cattle,  

• A smaller seasonal pasture for bull use, and 

• A housing area pasture where small bands of sheep are herded daily. 

4.3.4 Benefits of RMUs 
Establishing RMUs provides several key advantages: 

• Improved Forage Utilization: Rest-rotation grazing ensures even use of available forage 
and prevents overgrazing around water sources. 

• Land Conservation: Resting pastures allows vegetation to recover, reducing soil erosion 
and increasing ecological resilience. 

• Efficient Resource Use: Shared water and fencing infrastructure enable cost-effective 
management and reduce labor demands. 

• Enhanced Livestock Production: Healthier pastures lead to improved livestock weight 
gains and overall productivity. 

By transitioning from the fragmented and overlapping CUA system to well-defined RMUs, 
LMD-1 can achieve the dual goals of sustainable land conservation and increased agricultural 
productivity.  This alignment with AIARMA’s objectives supports the long-term well-being of 
the community. 
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Figure 7. Example of a Six-Pasture Rotation Grazing System 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
Refer to Appendix A for an explanation of proposed steps for establishing RMUs on LMD-1 
areas. 

4.4 Developing Range Management Unit (RMU) Plans 
This section outlines the policy and process for creating RMU Plans, in alignment with the 
guidelines in the SOP manual issued by the BIA Navajo Regional Office Division of Natural 
Resources (BIA SOP, 2024). This RMP includes both a list of details on establishing RMU Plans 
(Appendix A) and an RMP Plan Template (Appendix B). Rangeland resources within the Navajo 
Nation are managed through a hierarchy of units, including districts, subunits or grazing 
communities, CUAs, and RMUs. 

All grazing permits are linked to a Conservation Plan as mandated by SOP Section 7.1. Permit 
holders initiate the process by completing a Permit Holder Questionnaire, which provides 
essential data about their operations. Agency staff then utilize this information to develop a more 
comprehensive Conservation Plan for BIA approval. 

4.4.1 Options for Grazing Management 
Permit holders can choose from two primary options for grazing management: 

1. Customary Use Areas (CUAs): CUAs are defined based on general geographic 
descriptions, landmarks, and neighboring CUAs. RMPs for CUAs include: 

o Allowable SUYL (Sheep Units Yearlong) capacity as specified on permits; 
o Tally counts, vegetation surveys, and grazing management practices; 
o Descriptions of water lotting and herding strategies to manage livestock and 

provide rest for specific areas. 
2. Range Management Units (RMUs): RMUs are established through a fencing Navajo 

Nation application process, with boundaries determining acreage and carrying capacity. 
Rangeland Management plans for RMUs include: 

o Permit-based SUYL capacity, tally counts, and vegetation surveys; 
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o Grazing management strategies for conservation rotation grazing;  
o Collaborative management among permit holders, often through livestock 

associations, to implement BMPs such as water lotting and rotational grazing. 
Existing fenced compartments within LMD-1 can serve as foundational areas for RMU 
development. Permit holders within these compartments are encouraged to form associations to 
facilitate shared conservation management. 

4.4.2 Planning Resources and Templates 
The RMU Plan Template provides a structured framework for comprehensive RMU 
management, integrating conservation and production goals (Appendix B). Additional resources 
include: 

• Living From Livestock (Bingham, 1984), a Navajo-based book and workbook;  

• Holistic Resource Management Workbook (Bingham and Savory, 1990), a practical guide 
for planning. 

4.4.3 NRCS Nine-Step Planning Process 
The U.S. Department of Agriculture’s Natural Resources Conservation Service (USDA NRCS) 
Nine-Step Planning Process is integral to professional range management planning for RMUs. 
This approach can be implemented for LMD-1 and will help ensure a systematic, stakeholder-
driven process for sustainable rangeland management: 

1. Identify Problems and Opportunities: Utilize issues identified in this RMP and through 
local stakeholder meetings. 

2. Determine Objectives: Align objectives from this RMP with those of permit holders. 
3. Inventory Resources: Collect and analyze information on the localized land base and 

permit holder operations, referencing the NRCS National Range and Pasture Handbook 
(2003). 

4. Analyze Resource Data: Create user-friendly maps and data tables for collaborative 
planning. 

5. Formulate Alternatives: Develop multiple approaches, prioritizing the establishment of 
RMUs to achieve conservation and production goals. 

6. Evaluate Alternatives: Facilitate meetings with stakeholders to refine commitments and 
clarify roles. 

7. Make Decisions: Identify leadership roles, finalize plan documents, and secure funding 
for infrastructure like water systems and fencing. 

8. Implement the Plan: Engage stakeholders through ongoing meetings to prioritize BMPs, 
delegate responsibilities, and ensure timely execution. 

9. Evaluate and Adjust: Establish a cyclical Feedback Loop—Plan, Act, Monitor, Control, 
and Replan. This includes monitoring livestock rotation, precipitation, forage growth, and 
utilization, as well as producing annual progress reports. 
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4.4.4 Benefits of RMU Planning 
Developing RMU plans offers multiple benefits, including: 

• Enhanced collaboration among permit holders and agencies, 

• Improved management of carrying capacity and livestock rotation, 

• Sustainable use of rangeland resources through BMP implementation, and 

• A structured framework for adaptive management and continuous improvement. 
By integrating these planning processes and tools, RMUs provide a pathway to achieving the 
conservation and production goals outlined in this RMP, fostering sustainable grazing practices 
that benefit both the land and its users. 

4.5 Carrying Capacity and Stocking Rates Determination 
Accurate information is critical to fairly issuing grazing permits and making informed decisions 
regarding annual livestock management. According to BIA’s livestock permitting data, stocking 
rate for the 535 grazing permits for LMD-1 is 26,716 SUYL, or 5,343 AUYL cattle forage 
equivalent, which translate to 20.9 SUYL per section or 4.18 AUYL per section (Western Navajo 
Agency/Indian Affairs). This figure aligns with the conservative estimate of 20 SUYL per section 
or 4 AUYL per section expected in a 4–6-inch rainfall area, which is the guideline used by the 
Arizona State Land Department for ranch valuation purposes. It is important to note universities 
and agencies outside of the BIA Navajo Region use a conversion rate of one cow-calf AUYL 
equals four sheep-lamb SUYL. 

Two vegetation surveys conducted in 2006 and 2012 cover the entire LMD-1 area (BIA Range 
Inventory Reports prepared by EcoSphere, 2012). These surveys reported a total carrying 
capacity of 6,503 SUYL, or 1.0 AU per section, which was subsequently adjusted down by 53% 
to 3,465 SUYL (0.54 AU per section) due to limitations such as lack of water and rough 
topography. This represents only 14% of the rainfall guideline and 30% of the 26,716 SUYL 
reported stocking rate by the BIA. A 2016 vegetation survey for the 138,000 acre/215-section 
Unit #2 around Tuba City faced similar challenges, showing 2.9 SUYL per section or 0.46 AU 
per section (with rainfall 117% of normal), which is only 16% of the 1941 adjudicated carrying 
capacity (Fred Phillips, 2016). A 2008 survey of a 202,000-acre area of LMD-3 Unit #2 around 
Tuba City and the southern portion of LMD-1 noted an average of 1.85 AUYL per section before 
adjustment for distance to water and topography (BIA Range Inventory Reports, prepared by 
Ecosphere, 2008; Fred Phillips, 2016).  

At the current BIA-posted stocking rate of 26,716 SUYL, or 5,343 AUYL, each of the 535 
grazing permits averages 50 SUYL, or 10 cows (at BIA’s conversion of four sheep per cow). If 
the BIA were to reduce this by an average of 75% to align with the stocking rate reductions 
indicated by vegetation surveys, the average permittee would be allowed to run only 12 sheep or 
2.5 cows on the range. The conclusion drawn from the production surveys, which indicates 4 to 
10 times less forage production than expected, is that the studies should not be used for 
determining carrying capacity. This reinforces the recommendation from University of Arizona 
range management professors to avoid using forage production surveys to set carrying capacity, 
as annual sampling using small plots significantly underrepresents actual forage production. 



Rangeland Management Plan for LMD-1 
Navajo Nation, Coconino County, Arizona 

 

 31 May 2025 

Instead, the 25 CFR Part 167 grazing regulation should be followed, which specify reliance on 
traditional stocking methods, monitoring localized forage utilization, localized precipitation, and 
site-specific (or at least grazing compartment-specific) condition and trend studies.  

4.6 Grazing Permit Issuance and Maintenance in Alignment with 
Conservation Plans 
Effective grazing management requires permits to be issued based on accurately defined RMUs 
rather than undefined CUAs, which lack the specificity needed to calculate carrying capacity. 
The Agricultural Land Use Permit Process Flow Chart explains the permit issuance process 
(Figure 8). Future grazing permits should be tied to RMUs with defined boundaries to ensure 
compliance with conservation goals and sustainable rangeland use (Figure 4, Appendix E). 

4.6.1 Permit Issuance Standards 
To align with BMPs and conservation objectives, grazing permits must adhere to the following 
guidelines: 

1. Defined RMU Areas: Permits will be issued based on RMU acreage, ensuring accurate 
carrying capacity calculations. This approach provides a foundation for monitoring and 
maintaining sustainable forage utilization. 

2. Minimum Stocking Base: A baseline SUYL number will be established for each permit, 
with a minimum of 30 SUYL. This equates to approximately seven cattle, representing an 
academically determined forage equivalent to maintain rangeland health under average 
conditions. 

3. Rotational Grazing Integration: Permittees will receive a percentage of the total RMU 
stocking rate, adjusted based on the type of rotational grazing system in place. This 
ensures equitable distribution of forage resources while optimizing land use efficiency. 

4. Collaborative Management: Permittees will be required to participate in RMU 
management plans that involve cooperative herding and shared responsibilities for 
implementing BMPs. Group-based rotational grazing allows for efficient forage use and 
extended periods of pasture rest. 

4.6.2 Permit Maintenance and Stipulations 
The BIA SOP manual details specific requirements for maintaining and transferring permits, 
including: 

• Compliance with Conservation Plans: Permittees must adhere to conservation 
guidelines outlined in RMU management plans, including stocking rates, rotational 
grazing schedules, and infrastructure maintenance. 

• Monitoring and Adjustments: Stocking rates and grazing practices will be periodically 
reviewed based on forage availability, precipitation patterns, and utilization data to ensure 
compliance with conservation goals. 
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• Transfer Protocols: Permit transfers will be contingent on adherence to established 
conservation practices, ensuring that new permit holders continue to uphold RMU 
management objectives. 

By transitioning to a system of permit issuance based on RMUs with defined boundaries and 
robust management plans, this approach ensures sustainable rangeland use, enhances forage 
availability, and promotes collaborative stewardship among permit holders (Figure 8). 

4.7 Grazing and Farm Association Formation  
Goal #2 of the FBFA IRMP states the importance of “encouraging grazing permit holders within 
Land Management Districts/Units to establish livestock associations or cooperatives to manage 
livestock.” Similarly, Goal #4 highlights the need to “ensure that all range unit (RU)1 fencing 
complies with Navajo Grazing Regulations.” This RMP includes a Grazing and Farming 
Association Template (Appendix C). These goals, alongside the objective of forming a FBFA 
District Grazing Committee (BIA, 2021a), underscore the necessity of establishing collaborative 
structures to enhance grazing and farming practices within LMD-1.  

This way forward involves fostering voluntary grazing associations on fenced RMUs through a 
collaborative democratic process. This model, promoted by range management professionals, is 
designed to align LMD-1 operations with the objectives of this RMP. The process is detailed in 
the BIA 54 IAM 1-H, Agricultural and Rangeland Handbook (BIA, 2021b). 

4.7.1 Advantages of Grazing Associations 
Most Tribal lands in Arizona and New Mexico already utilize grazing associations as a 
cornerstone of their range management strategies. Establishing such associations on LMD-1 
would provide several key benefits: 

• Consolidation of Resources: Combining multiple small grazing areas into a large RMU 
facilitates cost-effective implementation of water and fencing projects. These 
improvements, often supported by government assistance, lead to healthier livestock 
while reducing the time and effort required to manage animals across open ranges. 

• Enhanced Enforcement and Regulation: RMU fencing enables clear identification of 
authorized users, streamlining the elimination of unauthorized or non-productive 
livestock. This reduces overgrazing and promotes more effective resource use. 

• Fair Distribution of Responsibilities: Grazing associations allow each permit holder to 
contribute according to their capabilities. Elders can participate in ways that suit their 
abilities, while others can focus on hands-on management and operations, ensuring that 
livestock are well managed and productive. 

• Improved Livestock and Land Management: Associations promote state-of-the-art 
livestock practices, including improved breeding programs, veterinary care, nutritional 

 
1  Historically, terminology used in BIA regulations and policy referred to Range Units (RUs); however, BIA Navajo 
Regional Office Division of Natural Resources adopted the use of Range Management Unit (RMU) instead (BIA 
SOP, 2024).  
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supplementation, and rotational grazing. These practices optimize forage utilization and 
contribute to healthier livestock while conserving rangeland resources. 

• Harmonized Leadership and Community Benefits: Coordinated leadership within 
associations reduces disputes and fosters harmony among members. This collaborative 
approach increases income opportunities, supports a sustainable rural lifestyle, and 
provides access to training programs that enhance skills and ensure a brighter future for 
members and their families. 

4.7.2 Structuring and Approval 
The Grazing Association Template provides a detailed, step-by-step process for structuring 
grazing associations and obtaining approval through the Navajo Nation Grazing Committee and 
the BIA (Appendix C). This template outlines governance structures, membership criteria, and 
operational procedures to ensure successful collaboration and compliance with existing 
regulations. 

By forming grazing associations, stakeholders in LMD-1 can collectively achieve the production, 
conservation, and economic goals outlined in this RMP. These associations serve as a practical 
and equitable solution for modernizing grazing practices while preserving the cultural and 
ecological integrity of the land. 

4.8 Farming Permit Agricultural Land Use Permits (ALUP) Issuance 
Permits are required for farmland of 1 acre or more located outside of 1-acre homesite leases. 
ALUPs authorize either dry farmlands or irrigated farmlands. For procedures on obtaining 
ALUPs, refer to Chapter 9 of the BIA SOP (BIA SOP, 2024). The following flow chart shows 
how ALUPs will be issued, processed and monitored (Figure 8). 
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Figure 8. Agricultural Land Use Permit Process Flow Chart 
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4.9 Explanation of Education and Assistance Provision; Ranchers 
Roundtable 
Adopting new practices necessitates that stakeholders understand the principles behind these 
changes and how collaborative efforts can facilitate progress. Education is vital for building trust, 
ensuring engagement, and achieving the goals of the RMP. While the process may be gradual, a 
structured approach to education will empower grazing permit holders and residents to 
implement BMPs effectively. 

4.9.1 Education and Training Topics 
Education initiatives should align with the objectives of the RMP and include training on topics 
such as: 

• Grazing Practices: Rotational grazing systems, rangeland conservation, and forage 
management. 

• Livestock Production: Best practices for breeding, nutrition, and animal care. 

• Maintenance and Infrastructure: Water system repairs, fencing maintenance, and 
pasture improvements. 

• Business Practices: Recordkeeping, financial planning, and marketing strategies. 

• Climate Change Adaptation: Strategies for building resilience and mitigating impacts 
on rangelands. 

Agency natural resource staff and invited experts can organize site-specific field training and 
workshops tailored to address local challenges and provide practical, hands-on solutions that 
stakeholders can readily apply. 

4.9.2 Role of the Agricultural Technical Center (ATC) 
The lead professional range conservationist at the ATC will serve as the central coordinator for 
educational initiatives. Responsibilities include: 

• Outlining key educational topics necessary for effective planning and management, 

• Collaborating with agency resource experts to provide comprehensive training to 
stakeholders, and 

• Identifying and leveraging free and paid educational resources to maximize learning 
opportunities. 

For example, the veterinary technicians from the Navajo Nation Department of Agriculture can 
conduct livestock care training, while University of Arizona Extension agents can deliver 
specialized agricultural education. These partnerships will enhance the quality and breadth of 
training available to stakeholders in LMD-1. 
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4.9.3 Ranchers Roundtable 
A Ranchers Roundtable should be established to serve as a recurring forum for education, 
collaboration, and discussion. Meetings can be held monthly or quarterly at the ATC or other 
locations convenient for ranchers. Drawing inspiration from the successful NNL Roundtable, the 
agenda may cover a wide range of topics, such as the following: 

• Livestock grazing planning and handling techniques. 

• Livestock health and selection strategies. 

• Marketing and business practices for improved profitability. 

• Association formation and leadership development. 

• Project design, implementation, and maintenance.  

• Rangeland monitoring techniques and conservation strategies. 
The roundtable will foster peer-to-peer learning, provide a platform for addressing concerns, and 
build a sense of community among stakeholders. By encouraging active participation and 
collaboration, the Ranchers Roundtable will ensure that education efforts translate into 
actionable outcomes that benefit the land, livestock, and communities of LMD-1. 

4.10 Explanation of Monitoring Feedback Loop and Reporting  
Effective production and conservation planning require an integrated monitoring feedback loop 
to ensure the success of land management efforts. This RMP includes a Monitoring Program 
Template (Appendix D). This cyclical process involves five key stages: Planning, Action, 
Monitoring, Controlling, and Replanning. Each stage is critical to adapting to dynamic 
conditions and ensuring the long-term sustainability of rangeland resources. Monitoring 
strategies will include a mix of existing monitoring techniques, such as exclosures (Figure 9), 
and innovative methods (Figure D2). Transparent and timely reporting ensures all stakeholders 
remain informed and engaged throughout the process. 
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Figure 9. Example of Existing Rangeland Monitoring Cage 

 

4.10.1 Monitoring Feedback Loop 

1. Planning: Initial planning establishes clear objectives, benchmarks, and actions to 
achieve production and conservation goals. Plans should be collaboratively developed 
with input from land users, agency staff, and other stakeholders to reflect shared priorities 
and realistic implementation strategies. 

2. Action: Plan elements are implemented through coordinated efforts, including the 
deployment of BMPs, development of infrastructure, and application of conservation 
practices. These actions are tailored to address immediate and long-term needs for 
resource management. 

3. Monitoring: Regular and systematic assessments of production outcomes and land 
resources are conducted to evaluate progress. Monitoring focuses on key indicators, such 
as the following: 

o Forage utilization and rangeland health. 
o Livestock production metrics (e.g., calving rates, herd health). 
o Precipitation levels and soil moisture. 
o Infrastructure performance (e.g., water systems, fencing conditions).  
o Wildlife population dynamics and habitat use. 
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4. Controlling: Immediate corrective actions are taken to address deviations from the plan 
caused by weather, unforeseen challenges, or other disruptions. This step ensures that 
efforts remain aligned with established goals, minimizing the impact of adverse events. 

5. Replanning: At the end of each seasonal or annual cycle, the plan is revisited and 
adjusted based on monitoring results. This stage incorporates lessons learned, updates 
resource conditions and refines strategies to enhance future outcomes. 

4.10.2 Reporting and Stakeholder Engagement 
Transparent reporting is essential for fostering accountability, collaboration, and trust among 
stakeholders. At least once per year, detailed reports should be prepared and shared with all 
relevant parties, including land users, agency representatives, and community members. Reports 
should highlight the following: 

• Goal accomplishments and progress metrics. 

• Resource condition trends and changes. 

• Adjustments made to plans and their rationale. 

• Recommendations for the next planning cycle. 

4.10.3 Tools and Resources 
Appendix D provides a comprehensive overview of monitoring strategies and includes 
standardized forms and templates to streamline data collection and reporting. These tools have 
been refined for efficiency and practicality, ensuring that monitoring efforts are both effective 
and manageable for field staff and land users. 

By integrating this monitoring feedback loop into the RMP, LMD-1 can adapt to changing 
conditions, improve resource stewardship, and achieve sustainable production goals. This 
process ensures that stakeholders remain informed, engaged, and empowered to collaborate in 
the management of shared resources. 

4.11 How Project Needs are Determined, Installed, and Maintained 
The successful implementation of this RMP depends on addressing critical infrastructure and 
restoration needs, including water development, fencing for grazing control, livestock handling 
facilities, road access and controls, and rangeland restoration projects. These efforts are 
fundamental to achieving sustainable land management and production goals. 

4.11.1 Water Development for Forage Access 
Rest-rotation grazing, a cornerstone of range conservation, requires a reliable and strategically 
located water supply. Centralized water sources should be situated in areas with optimal forage, 
with pastures radiating outward to facilitate livestock movement and rotational grazing. Reliable 
water systems reduce labor by minimizing herding requirements and allows water to be turned 
off as needed to enforce rest periods for vegetation recovery. 

Infrastructure needs include large water storage tanks capable of holding 10,000 to 30,000 
gallons to sustain herds during periods of pump failure or repairs. Buried pipelines extending a 
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mile or more from wells can improve livestock distribution, offering greater flexibility in pasture 
rotation, and reducing localized overgrazing near water points. 

Groundwater scarcity is a persistent challenge across LMD-1, requiring long-term solutions such 
as large-diameter pipelines. These systems can transport potable water to strategically located 
troughs, reducing the need for storage and ensuring equitable access across rangelands. By 
aligning these pipelines with highways, both livestock and domestic needs can be met while 
promoting safer, more centralized housing near utilities. This forward-thinking strategy supports 
better land use, reduces vehicle conflicts on rangelands, and improves resilience to climate 
change. 

4.11.2 Fencing for Conservation 
Fencing is a critical tool for effective conservation and livestock management. By containing 
herds within designated pastures, fences simplify breeding, calving, and grazing rotations while 
deterring feral horses and unauthorized livestock. Wildlife-friendly fence designs, such as those 
with smooth bottom wires and 16-inch ground clearance, enable wildlife like pronghorn to move 
freely, promoting ecological balance and biodiversity. 

4.11.3 Livestock Handling Facilities for Efficiency 
Centralized livestock handling facilities within RMUs eliminate the need for individual working 
corrals, enabling ranchers to share resources and reduce costs. Facilities designed for humane 
and efficient livestock handling, such as Temple Grandin-style corrals, streamline essential tasks 
like branding, tagging, veterinary care, and culling. These labor-saving designs enhance herd 
management, improve profitability, and ensure welfare of the animals. 

4.11.4 Roads and Cattleguards for Access Control 
With RMUs encompassing larger fenced areas, permit holders can collectively decide to limit 
vehicle traffic on rangelands. Strategic planning encourages the placement of new homes near 
highways and utilities, thereby reducing road expansion and associated land degradation. Fenced 
homes and gardens protect against livestock intrusion, while cattleguards control access to 
sensitive areas, preserving the integrity of grazing lands. 

4.11.5 Rangeland Restoration Practices 
Biologically planned pulse rotation grazing naturally supports land restoration by promoting 
vegetation regrowth and soil stabilization, reducing the need for costly mechanical interventions. 
Where additional restoration is necessary, techniques such as erosion control structures, 
mechanical land shaping, and strategic reseeding can complement grazing management efforts. 

Pulse grazing can also be used to stimulate new plantings, allowing vegetation to recover fully 
before being reintroduced to grazing. Comprehensive watershed-scale projects, such as those 
demonstrated in the BIA WNA Tsegi and Nitsin Canyon Grazing Management Plan and EA (BIA 
WNA, 2018), can enhance water cycles, improve soil retention, and restore habitats. These 
initiatives bolster the ecological and productive capacity of the land, fostering long-term 
sustainability. 
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Chapter 5.0 -  HOME SCALE GARDEN BMPs 
Home-scale gardening presents an opportunity for residents of LMD-1 to engage in sustainable 
food production, enhancing household food security, nutrition, and resilience. While grazing and 
large-scale agriculture are central to the district’s economy, home gardening empowers families 
to actively contribute to their well-being and fosters stronger connections to the land. The RMP 
supports these efforts by providing guidance, resources, and technical assistance for diverse 
gardening practices. 

5.1 Indoor Gardening 
Indoor gardening allows for year-round cultivation of vegetables, herbs, and other crops within 
homes, utilizing minimal space and resources. Residents can employ simple soil-based systems, 
such as pots and planters, or adopt innovative water-based methods like hydroponics, aeroponics, 
or aquaponics. These approaches maximize productivity and resource efficiency, particularly in 
water-scarce regions. LED grow lights and compact systems make indoor gardening accessible 
for households with limited natural light. 

5.2 Outdoor Gardening 
Outdoor home gardening enhances community engagement with food production, offering 
options for growing vegetables, fruits, and native crops. Raised beds, container gardens, and 
dryland plots allow for tailored approaches to local conditions. Innovative methods such as 
lasagna gardening, keyhole gardens, and wicking beds improve soil quality and water efficiency. 
Structures like cold frames and greenhouses extend the growing season, ensuring year-round 
access to fresh produce. 

5.3 Community and Educational Initiatives 
School and community gardens provide valuable opportunities to teach sustainable food 
production practices and foster collaboration among residents. These shared spaces are 
particularly beneficial for youth education, offering hands-on learning experiences that promote 
lifelong skills in gardening and healthy food preparation. Community-led initiatives also 
strengthen social ties and cultural connections to the land. 

5.4 Supporting Home-Scale Gardening 
The ATC plays a critical role in facilitating home gardening success across LMD-1. By offering 
training, distributing seeds and materials, and providing technical expertise, the ATC empowers 
residents to implement effective gardening practices. These efforts align with the RMP’s broader 
goals of improving resource management, fostering resilience, and enhancing community well-
being. 

Home-scale gardening is an integral component of LMD-1’s agricultural strategy, 
complementing grazing and large-scale agriculture to create a more diverse and sustainable food 
system. By supporting innovative, resource-efficient practices, the RMP ensures that all residents 
can actively participate in building a resilient future for themselves and their communities.   
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Chapter 6.0 -  AGRICULTURAL BEST MANAGEMENT PRACTICES 
To implement this RMP, the BIA and Navajo Nation program managers will coordinate in 
establishing a local ATC aimed at achieving the objectives of AIARMA. The concept of the 
Navajo Nation ATC is supported by the precedent set by in the New Land’s Range Office 
established in 1988 on the 352,000-acre Navajo New Lands by the Office of Navajo and Hopi 
Indian Relocation (ONHIR). This office worked closely with grazing permittees relocating from 
Hopi Partitioned Lands to the New Lands. One of the BRIC LLC contractors has firsthand 
experience with the New Lands Range Office and believes it serves as a cost-effective model for 
LMD-3 and LMD-1 (BRIC, former U.S. Department of the Interior employee, Lowe, Personal 
Notes).  

The effectiveness of the Range Office stemmed from its own standalone office and yard, staffed 
by credentialled and experienced professionals for 25 years until the retirement of its last 
Conservationist. During its operation, the office efficiently:  

1) Conducted comprehensive inventory and mapping of all agricultural lands.  

2) Developed regulations, policies, conservation plans and procedures for effective 
management of all acreage through extensive engagement with agriculture permittees. 

3) Oversaw the construction and maintenance of numerous land improvements.  

4) Facilitated workshops, newsletters, and site-specific trainings to educate ranchers and 
farmers on BMPs.  

5) Engaged in continuous monitoring, reporting, and collaboration with stakeholders to 
ensure both production and conservation goals were met.  

These tasks align well with the objectives and outcomes stipulated by AIARMA for LMD-1.   

The Navajo Nation’s Navajo-Hopi Land Commission (NHLC) has had oversight of New Lands, 
similar to its role in FBFA planning, including the FBFA IRMP and Navajo Thaw program. As 
one of the nine chapters involved in Navajo Thaw planning, the NHLC could support a similar 
concept for the FBFA to achieve the high level of land management seen on Navajo New Lands. 
Like the New Lands Range Office, the ATC will require full-time certified range manager and 
extension experts authorized to assist the farmer and rancher associations in LMD-3 and LMD-1. 
This ATC program represents a new strategy not currently provided by any agency, specifically 
designed to build capacity by engaging staff who will work closely with local associations and 
individual ranchers and farmers. Their focus will be on developing all AIARMA objectives 
through consultation, education, equipment assistance, and ensuring the establishment and 
functionality of water systems across rangeland areas.  

A crucial element for success is the participation of all ranchers and farmers in their local 
Agricultural Associations, where local leadership will play a vital role in ensuring work and 
development proceeds according to schedule. While the LMD-3 and LMD-1 ATC will require 
significant investment, it will ultimately be the most cost-effective means of achieving the 
AIARMA objectives. The ATC will also serve as an ideal location for greenhouses and 
demonstration gardens for training farmers as well as producing seed sets and heirloom seeds, as 
outlined in Section 4.4.1.1 of the FBFA IRMP.  Establishing a Food Hub at the ATC location will 
promote the following:  
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1) Value-added preparation and branding of bulk foods produced by ranchers and farmers. 

2) A Farmers Market on-site for individual farmers to collaborate on marketing to the 
public.  

3) Assistance with the formation and operation of a Marketing Cooperative to optimize 
marketing effect.  

Agencies such as NRCS, University Extension, and the Navajo Nation Agriculture Department, 
among others, will readily collaborate to leverage educational and technical assistance needs, 
using the ATC and Food Hub as a base. 

During the development stages of this RMP, the contractor with BIA and professional staff from 
multiple agencies agreed that BMPs utilized across various agencies should be included in long-
term plans like this RMP (Table 1, Table 2). BMPs are a Management Action directive of the 
FBFA IRMP Section 5.2, which states, “Evaluate soil properties and determine best management 
practices and functions based on NRCS Ecological Site Descriptions” (Figure 7). Ecological Site 
IDs for specific sites are publicly available online through the Soil Data Explorer tab of the 
NRCS Web Soil Survey. These practices are rooted in a holistic approach to farming that 
enhances the quality of life of food producers and consumers through sustainable production 
methods, fostering a productive and stable landscape resource base. While these practices are 
essential for sustaining large ranch and farm operations, they should also be considered for home 
and community-scale applications. Tribes can also develop their own field guides for best 
practices.  

6.1 Land Planning Best Management Practices 
• Model Integrated Goal Planning: Implement a feedback loop of “Vision; Plan; Actions; 

Monitoring; Control; Replan.” All stakeholders should work towards these RMP goals: 
1) Applying BMPs. 
2) Achieving resources conservation in the face of climate change.  
3) Enhancing livestock production. 

• Follow Grazing Regulations: For LMD-1, adhere to 25 CFR Part 167 and the FBFA 
IRMP (BIA, 2021a) as it pertains to grazing permit holders collaborating with the District 
Grazing Committee to establish RMUs. 

• Employ Range Management Professionals: These professionals should closely follow 
their training protocol with all stakeholders to plan rotational grazing, conduct 
monitoring, build and maintain rangeland improvements, and provide education to 
ranchers and producers. A clear supervisory structure, including roles for all agency staff, 
should be outlined by BIA to align the responsibilities in the Navajo Grazing Regulations.  

• Structure Range Management Units: These units will serve as the foundation for 
conservation and production planning. For LMD-1, neighboring permit holders should 
voluntarily form Grazing Associations to define large RMU land units, which can then be 
established with the District Grazing Committee.  
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• Develop RMU plans with Permit Holders: These plans will guide all management 
activities, including multiple use needs (wildlife, firewood, soils, etc.). Note: RMU plans 
(see Attachment #2) are more detailed than the Conservation Plans outlined in BIA’s SOP, 
providing clearer direction on daily management. 

• Incentives for Permit holders: Compliance with plans will enhance livestock 
production, rewarding permit holders for their conservation practices. Options may 
include temporary permit increases or association permits to utilize additional available 
forage. 

• Leadership Selection: Permit holders should choose leaders to facilitate meetings and 
manage livestock. This can be achieved through regular permit holder meetings, 
appointing range bosses for daily management, or maintaining a grazing association that 
outlines permit holder responsibilities. 

• Design RMUs to Minimize Sprawl: Large RMUs should encourage new housing to be 
clustered near highways and utilities, which is a significant factor in climate adaptation, 
requiring less energy and resources use. 

• Regular Coordination Meetings: Permit holders and government staff should meet 
regularly to coordinate and assess progress.  

• Divide RMUs into Pastures: RMUs should be divided into five or more pastures for 
rest-rotational grazing. 

• Active Monitoring of Rotational Grazing: Biologically planned rotation grazing should 
be actively monitored. 

• Herd Management: Permit holder livestock should be managed as a single herd to 
optimize forage impact and rest. 

• Efficient Nutrition and Health Management: Livestock nutrition and supplementation 
should be efficient, and health and vaccination practices should be effective. 

• High Breeding Rates: Livestock breeding rates and calf/lamb crops should be 
maximized. 

• Effective Handling Practices: Livestock handling, branding, and marking should be 
well-managed. 

• Optimal Revenue Generation: Revenues from livestock should be maximized through 
effective marketing practices. 

• Controlled Firewood Cutting: Firewood cutting should be planned and controlled to 
prevent land damage. 

6.2 Monitoring BMPs 
• Forage Utilization Monitoring: Conduct monitoring of forage utilization after livestock 

pasture moves, at least during the fall, and share information with permit holders. 

• Rangeland Base Inventory Maintenance: Complete and maintain a base inventory 
using Ecological Site Descriptions (ESDs) and kept on file. 
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• Precipitation Monitoring: Monitor several precipitation gauges at least every four 
months. 

• Rangeland Health Condition Monitoring: Conduct monitoring of rangeland health 
conditions and trends in key areas every few years. 

• Livestock Counts: Conduct livestock counts in spring and fall. 

• Annual Reporting: Share an annual fall report reflecting compliance and progress with 
permit holders.  

• Control of Feral Livestock: Ensure there are no feral horses or trespass livestock on 
range management units. 

• Wildlife Health Monitoring: Monitor the health of wildlife herds (deer, antelope). 

6.3 Range Improvement BMPs 
• Water Infrastructure Maintenance: Ensure water infrastructure is in place and 

maintained to support rotational use of pastures. 

• Boundary and Pasture Fence Maintenance: Maintain RMU boundaries and pasture 
fences. 

• Access Control: Ensure roads and gates have effective access controls to prevent land 
and property damage.  

• Efficient Handling Facilities: Design corrals and handling facilities for low-labor 
efficiency. 

• Noxious/Invasive Weed Control: Control noxious weeds in accordance with the 2021 
Navajo Nation Integrated Weed Management Plan (BIA, 2021c). Website: 
https://www.bia.gov/regional-offices/navajo/navajo-nation-integrated-weed-management-
plan 

6.4 Education BMPs 
• Conservation Education: Provide education on conservation and livestock care at most 

meetings. 

• Rotating Education Sessions: Rotate education sessions for all permit holders and other 
stakeholders to attend. 

• Dedicated Office for Agriculture: Establish a dedicated office for rangeland and 
agriculture-oriented business to enhance communication, education, and process work 
with producers. 

• Accreditation Programs: Implement an accreditation program (such as a Ranchers 
Roundtable or college extension) to promote essential skills in agriculture. 
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6.5 Farming BMPs 
The USDA NRCS office provides guidance for BMPs tailored to local resources and conditions. 
The following BMPs are adapted from the 2013 Wyoming Department of Environmental Quality 
(DEQ) Cropland Best Management Practice Manual (Wyoming, 2013):  

• Cooperative Farming: Utilize cooperative/association farming options for planning, 
labor, and machinery sharing. 

• Develop ALUP plans: Create ALUPs based on Agriculture Associations and their water 
systems. Complete a Plan of Operations to include sections that address Organization and 
Leadership, Partnerships and Collaborations, Market Analysis and Marketing, Cash Flow, 
Funding Sources and Use, Ecological and Financial Sustainability, and Monitoring of 
Goals. 

• Site Mapping: Develop a favorable ranch or farm site map, excluding incompatible areas 
such as urbanized zones, contaminated sites (uranium or arsenic contamination, sewer 
pond), steep or erosive land, and unsuitable soils (dunes, clays, saline soils, etc.). Refer to 
the FBFA IRMP PEA for guidelines on abandoned mine lands buffer zone.  

• Field Location Considerations: Locate ranch, garden and farm fields for legal and 
practical access, protection/fencing, optimum sunlight, gravity water, good drainage, 
minimum erosion, and efficient equipment usage. 

• Geomorphological Site Selection: Conduct a geomorphological site selection process 
(aspect, slope, drainage) and include soil testing (structure, texture, organic matter, 
fertility, and chemistry balance). Utilize Web Soil Survey information and management 
recommendations (per FBFA IRMP Section 5.2, Action #20).  

• Water System Assessment: Assess and map potential water systems, including flood 
water, pond water, shallow alluvium water, spring water, and horizontal drill options for 
gravity-fed water. List quality criteria, quantity limits, affordability, and legal access. 
Calculate benefit-cost ratios for significant projects. 

• Vandalism Prevention Plan: Develop and implement a vandalism prevention plan, 
including strategies for trash and waste removal. 

• Irrigation Planning: Pre-irrigate and stagger planting of corn and other crops to align 
water projected water delivery. 

• Riparian Buffer Mapping: Map riparian buffers for all irrigation systems and mark them 
on-site. 

• Wildlife Habitat Consideration: Incorporate wildlife habitat consideration into 
appropriate plans. 

• Irrigation Efficiency Technology: Apply technology to improve pipeline and irrigation 
efficiency, including gated pipe, drip, surge, and micro-irrigation, as well as land leveling. 

• Soil Conservation Practices: Implement contour farming, terracing, and runoff control 
measures. 

• Water Diversion Structures: Construct water diversion structures for farm protection 
and rainwater harvesting. 

• Crop Management Techniques: Practice strip cropping, intercropping, and planting 
windbreak trees. 
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• No-Till Practices: Utilize no-till (carbon-saving regenerative agriculture) methods over 
traditional tilling for planting and soil management, reducing fossil fuel dependency and 
water use. 

• Cover Cropping: Implement off-season cover cropping to enhance soil health, fertility, 
and water retention. 

• Soil Amendments: Use mulching, composting, and soil amendments in conjunction with 
no-till methods. 

• Innovative Composting: Explore creative composting methods, including new materials 
and preparation techniques.  

• Nutrient Management: Consider nutrient management and non-chemical fertilizer 
options.  

• Conservation Crop Rotation: Practice conservation crop rotation to enhance soil quality.  
• Silt and Salt Mitigation: Address silt and salt build up through appropriate management 

practices. 
• Crop Residue Management: Manage crop residue effectively, including beneficial use of 

grazing animals and manure.  
• Smart Weed Management: Implement smart weed management strategies, considering 

cover crops and roller crimping. Refer to BIA’s Navajo Nation Integrated Weed 
Management Plan and FPEIS guidelines (BIA, 2021c). 

• Creative Pest Management: Explore innovative pest management methods, prioritizing 
non-chemical options. 

• Monitoring and Data Sharing: Regularly monitor land, crops, and goals, sharing 
schedules, data and findings with stakeholders.  

• Seed Procurement: Encourage smart seed procurement, such as sourcing heirloom seeds, 
planting, and saving; utilize seed banks and exchanges. 

• Machinery Sharing: Use appropriate tools and machinery sharing to reduce costs; time 
planting and harvesting to optimize machinery use and expenses. 

• Water System Engineering Standards: Improve engineering and installation standards 
for water systems: 
o Proper Engineering: Conduct field inspection of both old and new waterlines to 

ensure minimal maintenance and avoid early systems failures, which can lead to 
reduced ranch or crop production.  

o Insultation Practices: When properly designed and installed, no insulation should be 
used, as soil provides the best and most reliable insulation. The recommendations in 
Table 2 have been proven effective on the 62 well and pipeline systems on Navajo 
New Lands, resulting in high performance and very low maintenance. Although 
initial installation costs may be slightly higher, they are offset due to low deferred 
maintenance needs and increased crop production over many years of use.  
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Table 1. Best Management Practices by Resource Area 

BMP Resource Area BMP Category BMP BMP Description 

Enforcement Monitoring BMPs Control of Feral 
Livestock 

Ensure there are no feral horses or trespass livestock 
on RMUs. 

Enforcement Range Improvement 
BMPs 

Boundary and Pasture 
Fence Maintenance 

Maintain range management unit boundaries and 
pasture fences. 

Enforcement Range Improvement 
BMPs Access Control Ensure roads and gates have effective access controls 

to prevent land and property damage.  

Enforcement Farming BMPs Vandalism Prevention 
Plan 

Develop and implement a vandalism prevention plan, 
including strategies for trash and waste removal. 

Fire and Fuel Land Planning BMPs Controlled Firewood 
Cutting 

Firewood cutting should be planned and controlled to 
prevent land damage. 

Forage and Rangeland Monitoring BMPs Forage Utilization 
Monitoring 

Conduct monitoring of forage utilization after 
livestock pasture moves, at least during the fall, and 
share information with permit holders. 

Forage and Rangeland Monitoring BMPs Rangeland Base 
Inventory Maintenance 

Complete and maintain a base inventory using ESDs 
and kept on file. 

Forage and Rangeland Monitoring BMPs Rangeland Health 
Condition Monitoring 

Conduct monitoring of rangeland health conditions 
and trends in key areas every few years. 

Forage and Rangeland Range Improvement 
BMPs 

Noxious/Invasive Weed 
Control 

Control noxious weeds in accordance with the 2021 
Navajo Nation Integrated Weed Management Plan 
(BIA, 2021c). Website: https://www.bia.gov/regional-
offices/navajo/navajo-nation-integrated-weed-
management-plan 

Livestock Land Planning BMPs Optimal Revenue 
Generation 

Revenues from livestock should be maximized through 
effective marketing practices. 

Livestock Land Planning BMPs Efficient Nutrition and 
Health Management 

Livestock nutrition and supplementation should be 
efficient, and health and vaccination practices should 
be effective. 

Livestock Land Planning BMPs High Breeding Rates Livestock breeding rates and calf/lamb crops should be 
maximized. 
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BMP Resource Area BMP Category BMP BMP Description 

Livestock Land Planning BMPs Effective Handling 
Practices 

Livestock handling, branding, and marking should be 
well-managed. 

Livestock Monitoring BMPs Livestock Counts Conduct livestock counts in spring and fall. 

Management and Regulation Land Planning BMPs Model Integrated Goal 
Planning: 

Implement a feedback loop of “Vision; Plan; Actions; 
Monitoring; Control; Replan.” All stakeholders should 
work towards the RMP goals of: 
1) Applying BMPs. 
2) Achieving resources conservation in the face of 
climate change.  
3) Enhancing livestock production. 

Management and Regulation Land Planning BMPs Follow Grazing 
Regulations 

For LMD-1, adhere to 25CFR Part 167 and the FBFA 
IRMP (BIA, 2021a) as it pertains to grazing permit 
holders collaborating with the District Grazing 
Committee to establish range management units. 

Management and Regulation Land Planning BMPs 
Employ Range 
Management 
Professionals 

These professionals should closely follow their 
training protocol with all stakeholders to plan 
rotational grazing, conduct monitoring, build and 
maintain rangeland improvements, and provide 
education to ranchers and producers. A clear 
supervisory structure, including roles for all agency 
staff, should be outlined by BIA to align the 
responsibilities in the Navajo Grazing Regulations.  

Management and Regulation Land Planning BMPs Structure Range 
Management Units 

These units will serve as the foundation for 
conservation and production planning. For LMD-1, 
neighboring permit holders should voluntarily form 
Grazing Associations to define large RMU land units, 
which can then be established with the District 
Grazing Committee.  

Management and Regulation Land Planning BMPs Develop RMU plans 
with Permit Holders 

These plans will guide all management activities, 
including resources needed for multiple uses (wildlife, 
firewood, soils, etc.). Note: RMU plans (see 
Attachment #2) are more detailed than the 
Conservation Plans outlined in BIA’s SOP, providing 
clearer direction on daily management. 
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BMP Resource Area BMP Category BMP BMP Description 

Management and Regulation Land Planning BMPs Incentives for Permit 
holders 

Compliance with Plans will enhance livestock 
production, rewarding permit holders for their 
conservation practices. Options may include temporary 
permit increases or association permits to utilize 
additional available forage. 

Management and Regulation Land Planning BMPs Leadership Selection 

Permit holders should choose leaders to facilitate 
meetings and manage livestock. This can be achieved 
through regular permit holder meetings, appointing 
range bosses for daily management, or maintaining a 
grazing association that outlines permit holder 
responsibilities. 

Management and Regulation Land Planning BMPs Design RMUs to 
Minimize Sprawl 

Large RMUs should encourage new housing to be 
clustered near highways and utilities, which is a 
significant factor in climate adaptation, requiring less 
energy and resources use. 

Management and Regulation Land Planning BMPs Regular Coordination 
Meetings 

Permit holders and government staff should meet 
regularly to coordinate and assess progress. 

Management and Regulation Monitoring BMPs Annual Reporting Share an annual fall report reflecting compliance and 
progress with permit holders. 

Management and Regulation Range Improvement 
BMPs 

Efficient Handling 
Facilities 

Design corrals and handling facilities for low-labor 
efficiency. 

Management and Regulation Educational BMPs Conservation Education Provide education on conservation and livestock care 
at most meetings. 

Management and Regulation Educational BMPs Rotating Education 
Sessions 

Rotate education sessions for all permit holders and 
other stakeholders to attend. 

Management and Regulation Educational BMPs Dedicated Office for 
Agriculture 

Establish a dedicated office for rangeland and 
agriculture-oriented business to enhance 
communication, education, and process work with 
producers. 

Management and Regulation Educational BMPs Accreditation Programs 
Implement an accreditation program (such as a 
Ranchers Roundtable or college extension) to promote 
essential skills in agriculture. 
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BMP Resource Area BMP Category BMP BMP Description 

Management and Regulation Farming BMPs Develop ALUP plans 

Create ALUPs based on Agriculture Associations and 
their water systems. Complete a Plan of Operations to 
include sections that address Organization and 
Leadership, Partnerships and Collaborations, Market 
Analysis and Marketing, Cash Flow, Funding Sources 
and Use, Ecological and Financial Sustainability and 
Monitoring of Goals. 

Management and Regulation Farming BMPs Site Mapping 

Develop a favorable ranch or farm site map, excluding 
incompatible areas such as urbanized zones, 
contaminated sites (uranium or arsenic contamination, 
sewer pond), steep or erosive land, and unsuitable soils 
(dunes, clays, saline soils, etc.). Refer to FBFA IRMP 
PEA for guidelines on abandoned mine lands buffer 
zone. 

Management and Regulation Farming BMPs Monitoring and Data 
Sharing 

Regularly monitor land, crops, and goals, sharing 
schedules, data and findings with stakeholders.  

Soil Farming BMPs Geomorphological Site 
Selection 

Conduct a geomorphological site selection process 
(aspect, slope, drainage) and include soil testing 
(structure, texture, organic matter, fertility, and 
chemistry balance). Utilize Web Soil Survey 
information and management recommendations (per 
FBFA IRMP Section 5.2, Action #20). 

Soil Farming BMPs Soil Conservation 
Practices 

Implement contour farming, terracing, and runoff 
control measures. 

Soil Farming BMPs Crop Management 
Techniques 

Practice strip cropping, intercropping, and planting 
windbreak trees. 

Soil Farming BMPs No-Till Practices 

Utilize no-till (carbon-saving regenerative agriculture) 
methods over traditional tilling for planting and soil 
management, reducing fossil fuel dependency and 
water use. 

Soil Farming BMPs Cover Cropping Implement off-season cover cropping to enhance soil 
health, fertility, and water retention. 
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BMP Resource Area BMP Category BMP BMP Description 

Soil Farming BMPs Soil Amendments Use mulching, composting, and soil amendments in 
conjunction with no-till methods. 

Soil Farming BMPs Innovative Composting Explore creative composting methods, including new 
materials and preparation techniques. 

Soil Farming BMPs Nutrient Management Consider nutrient management and non-chemical 
fertilizer options. 

Soil Farming BMPs Conservation Crop 
Rotation 

Practice conservation crop rotation to enhance soil 
quality. 

Soil Farming BMPs Silt and Salt Mitigation Address silt and salt build up through appropriate 
management practices. 

Soil Farming BMPs Crop Residue 
Management 

Manage crop residue effectively, including beneficial 
use of grazing animals and manure. 

Sustainable Practices Land Planning BMPs Divide RMUs into 
Pastures 

RMUs should be divided into five or more pastures for 
rest-rotational grazing. 

Sustainable Practices Land Planning BMPs Active Monitoring of 
Rotational Grazing 

Biologically planned rotation grazing should be 
actively monitored. 

Sustainable Practices Land Planning BMPs Herd Management Permit holder livestock should be managed as a single 
herd to optimize forage impact and rest. 

Sustainable Practices Farming BMPs Cooperative Farming Utilize cooperative/association farming options for 
planning, labor, and machinery sharing. 

Sustainable Practices Farming BMPs Field Location 
Considerations 

Locate ranch, garden and farm fields for legal and 
practical access, protection/fencing, optimum sunlight, 
gravity water, good drainage, minimum erosion, and 
efficient equipment usage. 

Sustainable Practices Farming BMPs Smart Weed 
Management 

Implement smart weed management strategies, 
considering cover crops and roller crimping. Refer to 
BIA’s Navajo Nation Integrated Weed Management 
Plan and FPEIS guidelines (BIA, 2021c). 

Sustainable Practices Farming BMPs Creative Pest 
Management 

Explore innovative pest management methods, 
prioritizing non-chemical options. 
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BMP Resource Area BMP Category BMP BMP Description 

Sustainable Practices Farming BMPs Seed Procurement 
Encourage smart seed procurement, such as sourcing 
heirloom seeds, planting, and saving; utilize seed 
banks and exchanges. 

Sustainable Practices Farming BMPs Machinery Sharing 
Use appropriate tools and machinery sharing to reduce 
costs; time planting and harvesting to optimize 
machinery use and expenses. 

Water Monitoring BMPs Precipitation 
Monitoring 

Monitor several precipitation gauges at least every 
four months. 

Water Range Improvement 
BMPs 

Water Infrastructure 
Maintenance 

Ensure water infrastructure is in place and maintained 
to support rotational use of pastures. 

Water Farming BMPs Water System 
Assessment 

Assess and map potential water systems, including 
flood water, pond water, shallow alluvium water, 
spring water, and horizontal drill options for gravity-
fed water. List quality criteria, quantity limits, 
affordability, and legal access. Calculate benefit-cost 
ratios for significant projects. 

Water Farming BMPs Irrigation Planning Pre-irrigate and stagger planting of corn and other 
crops to align water projected water delivery. 

Water Farming BMPs Riparian Buffer 
Mapping 

Map riparian buffers for all irrigation systems and 
mark them on-site. 

Water Farming BMPs Irrigation Efficiency 
Technology 

Apply technology to improve pipeline and irrigation 
efficiency, including gated pipe, drip, surge, and 
micro-irrigation, as well as land leveling. 

Water Farming BMPs Water Diversion 
Structures 

Construct water diversion structures for farm 
protection and rainwater harvesting. 
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BMP Resource Area BMP Category BMP BMP Description 

Water Farming BMPs Water System 
Engineering Standards 

Improve engineering and installation standards for 
water systems: 
• Proper Engineering: Conduct field inspection 

of both old and new waterlines to ensure 
minimal maintenance and avoid early systems 
failures, which can lead to reduced ranch or 
crop production.  

• Insultation Practices: When properly designed 
and installed, no insulation should be used, as 
soil provides the best and most reliable 
insulation. The recommendations in Table 2 
have been proven effective on the 62 well and 
pipeline systems on Navajo New Lands, 
resulting in high performance and very low 
maintenance. Although initial installation costs 
may be slightly higher, they are offset due to 
low deferred maintenance needs and increased 
crop production over many years of use.  

Wildlife Monitoring BMPs Wildlife Health 
Monitoring Monitor the health of wildlife herds (deer, antelope). 

Wildlife Farming BMPs Wildlife Habitat 
Consideration 

Incorporate wildlife habitat consideration into 
appropriate plans. 
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Table 2. Well and Pipeline System Design Recommendations 

Irrigation Tools Issues Solution 
Valves  1. Quality 

2. Correct size 
3. Freezing 

1. Use high-quality values from Robert 
Manufacturing Company (RMC) 

2. Ensure values are large enough for proper flow 
3. Install valves in steel boxes with hinged lids 

below soil surface level to prevent freezing. 

Spring-fed water 
tanks 

Freezing/Frost Install brass float valve assemblies (RMC) in 
shallow buried steel box located uphill of the tank, 
level with water at top of tank, to ensure frost-free 
and reliable water year-round 

Pipelines from 
Springs to Tanks and 
Fields 

1. Correct size 
2. Freezing  

1. Use large diameter polyurethane pipes for long-
lasting performance  

2. Bury pipes at least 2 feet deep to ensure frost-
free water supply. 

3. Cover and clearly mark ditches for safety. 

Tank Setup 1.Steel box 
placement 

2. Correct box 
size 

1. Construct one large steel box at the side of the 
tank to house all pipelines (from spring to tank 
bottom, from tank bottom to outlet value, and 
from multiple outlet valves to fields).  

2. Ensure the box is large enough to accommodate 
all valves, provide space for pipe-tool use, and 
allow for 2 inches of insulation board on all sides 
and lid (excluding the ground side to utilize earth 
heat and prevent from freezing).  
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Chapter 7.0 -  MARKETING PRODUCTS 
The success of the RMP hinges not only on increasing agricultural production but also on 
effectively connecting locally grown food and livestock products with consumers. AIARMA 
emphasizes the importance of enhancing agricultural revenue and employment, which 
necessitates robust marketing strategies to link producers with local and regional markets. 
Currently, marketing of farm products in LMD-1 is primarily limited to informal flea markets, 
which lack the structure needed to optimize agricultural income and employment opportunities. 

To tackle these challenges, the ATC will play a pivotal role in organizing and supporting 
marketing initiatives. By facilitating Agricultural Associations and establishing an Agricultural 
Food Hub, the ATC will enhance both production and marketing, ensuring that locally grown 
products are available, accessible, and profitable. 

7.1 Current Challenges in Marketing 
Agricultural marketing in LMD-1 faces several significant obstacles that hinder its effectiveness: 

• Lack of Structured Markets: Sales are informal, with no centralized system for 
consistent marketing of farm products. 

• Limited Awareness of Local Food Availability: Many residents and tourists are 
unaware of the quality and availability of locally grown products. 

• Inconsistent Supply and Quality: Without coordinated efforts, producers struggle to 
consistently meet market demand. 

• Insufficient Infrastructure: There is no dedicated facility for food processing, 
packaging, or branding, which limits to add value to products. 

These challenges underscore the need for a comprehensive approach that integrates education, 
infrastructure, and community involvement. 

7.2 The Role of the ATC in Marketing 
The ATC will act as a hub for marketing innovation, uniting producers, consumers, and 
stakeholders to foster a thriving agricultural economy. Its key roles will include the following: 

1. Facilitating Agricultural Associations: 
o Organizing producers into associations to enhance coordination and collective 

marketing efforts. 
o Providing training in production planning and quality control. 

2. Developing a Marketing Cooperative: 
o Establishing a cooperative to streamline distribution, set fair prices, and expand 

market reach. 
o Encouraging collaboration among producers to stabilize supply and meet 

consumer demand. 
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7.3 Establishing an Agricultural Food Hub 
To enhance production and marketing, the ATC will establish an Agricultural Food Hub which 
will feature the following: 

• Greenhouses and Starter Plants: Providing heirloom seeds and seedlings to ensure 
consistent crop quality and availability. 

• Food Processing and Packaging: An indoor/outdoor kitchen for bulk processing, 
packaging, and branding of products to increase market value. 

• Farmers’ Market Area: A dedicated space for producers to sell their products directly to 
consumers and tourists. 

• Branding and Messaging: Developing a cohesive brand identity that emphasizes the 
cultural and sustainable values of LMD-1 products. 

7.4 Expanding Market Access 
The ATC will implement the following strategies to connect producers with a variety of markets: 

• Public Awareness Campaigns: Educating residents about the benefits of purchasing 
fresh, locally grown food. 

• Direct Sales Channels: Supporting the establishment of farmers’ markets, roadside 
stands, and partnerships with local businesses. 

• Tourism Integration: Creating opportunities for tourists to purchase local products, 
thereby supporting economic growth and cultural promotion. 

7.5 Building Capacity for Sustainable Marketing 
The ATC will ensure that producers are well-equipped to navigate and sustain their presence in 
the agricultural market: 

• Training Programs: Covering essential topics such as market analysis, production 
planning, and cost competitiveness. 

• Collaboration Initiatives: Encouraging cooperation among producers to stabilize supply 
and share resources. 

• Support for Value-Added Products: Promoting innovation in food processing and 
branding to enhance profitability. 

Through these initiatives, the ATC will transform the marketing landscape of LMD-1, creating a 
system that supports both producers and consumers while driving economic growth and 
sustainability. 
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Chapter 8.0 -  FUNDING RESOURCES 
The successful implementation of this RMP will necessitate significant funding to achieve the 
objectives outlined in the AIARMA, the goals of this RMP, and the directives of the FBFA 
IRMP. The FBFA IRMP, approved in December 2022, emphasizes the importance of 
collaborative commitment from stakeholders to ensure the effective implementation of 
conservation plans like this RMP. It states, “Successful implementation of the IRMP has the 
potential to create a shift in philosophy within organizations that starts with buy-in of this IRMP 
and a commitment to cooperation and collaboration” (BIA, 2021a). 

Achieving the goals of this RMP requires securing several million dollars in federal funding, 
which will be essential for the following: 

• Establishing the ATC to serve both LMD-3 and LMD-1. 

• Conducting water resource surveys and constructing pipeline distribution systems. 

• Developing and implementing a new grazing permitting program based on RMUs. 
The AIARMA regulatory process, which supports this 10-year RMP, aligns with broader 
initiatives such as the NHLC and the Navajo Thaw program. This RMP encompasses three of the 
nine Land Management subunits within the FBFA, and the proposed ATC program presents a 
scalable pilot solution for the entire FBFA region. 

8.1 Key Stakeholders and Collaboration 
The agricultural community in LMD-1 has demonstrated strong support for the programs and 
permitting changes recommended in this RMP. Stakeholders recognize the urgent need for a 
transparent and well-structured program to revitalize agriculture in the area. Currently, no single 
agency within the federal or Navajo Nation governments is fully equipped to implement the 
comprehensive scope of this RMP. 

The Office of Navajo-Hopi Relocation (ONHIR), established in 1974 under Public Law 93-531, 
plays a crucial role in addressing issues related to Navajo and Hopi lands. The NHLC, funded 
through AIARMA, oversees the work of ONHIR and administers the Navajo Thaw program for 
the FBFA area. The NHLC’s Director, Sarah Slim, has expressed interest in obtaining special 
federal authorization to lead a collaborative effort such as the ATC to meet the goals of the FBFA 
IRMP. This initiative would align with the NHLC’s mission and leverage its existing framework 
to accelerate progress. 

8.2 Federal Support and Task Force Recommendations 
The scale and complexity required to implement this RMP indicate the need for higher-level 
federal involvement. The U.S. Secretary of the Interior could establish a dedicated task force to 
oversee program implementation and funding for both LMD-1 and LMD-3. Such a task force 
would achieve the following: 

• Facilitate coordination among federal, Tribal, and local stakeholders. 

• Ensure adequate funding for infrastructure development and program management. 

• Provide technical expertise and policy guidance to meet AIARMA objectives. 
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By securing federal funding and fostering collaboration among stakeholders, the RMP can serve 
as a transformative model for addressing agricultural challenges and advancing sustainable land 
management in the FBFA region. Additionally, resources and programs to support agriculture can 
be found through the University of Arizona Cooperative Extension and the ATC, once 
established.   
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Appendix A. Range Management Unit Formation Steps 
Background on Navajo Range Management Units:  

Rangeland managers and specialists who have worked on Navajo Nation recognize the necessity 
of defining fenced Range Management Unit (RMU) areas within the Land Management Districts 
(LMDs). This definition is crucial for determining the carrying capacity based on the actual 
grazing of animals within a well-defined ranch area, which is managed collectively by several 
permit holders. The Navajo Nation Code Title 3, mandates that grazing outside of reservation 
land must be managed under RMUs. Additionally, the 2014 Navajo Nation Department of 
Agriculture (NNDA) proposed grazing act (Rangeland Improvement Act of 2014) authorized the 
establishment of RMUs, allowing for the determination of carrying capacity and enabling 
multiple permit holders to manage an area collaboratively.  

Current examples on the Navajo Nation include:  

1) The 900,000-acre area Navajo Partition Lands, where grazing regulations (25 Code of 
Federal Regulations [CFR] Part 161) are being implemented through a gradual process of 
issuing grazing permits that require identification of a Range Unit (RU) and a Range 
Management Plan (RMP), along with specified livestock numbers.  

2) The 352,000-acre area Navajo New Lands grazing regulations (25 CFR Part 700), which 
are based on RUs averaging approximately 18,000 acres each. There are currently 14 
RUs utilized by approximately 90 permit holders. As the ONHIR phases out, the BIA 
Navajo Regional Office will assume supervision of these lands, continuing the effective 
management of RUs.  

The 2021 FBFA IRMP Goal #2 as “to encourage grazing permittees within land management 
districts/units to establish livestock associations or cooperatives to manage livestock…” and 
Goal #4 as “to ensure that all range unit fencing complies with Navajo grazing regulations.” 
Additionally, there is a goal “to establish an FBFA District Grazing Committee” (BIA, 2021a).  

In summary, within the next few years the BIA Navajo Regional Office natural resource staff will 
manage various parts of the Navajo Nation requiring RMUs, as well as larger areas still under 
individual CUA permitting. The RMP developed in 2022 for LMD-3 is based on formation of 
RMUs and, together with this LMD-1 RMP, can serve as the exemplary plans for the Navajo 
Nation. These plans will facilitate collaboration among multiple federal and Tribal agencies to 
assist local groups of grazing permit holders in forming livestock associations within RMU 
areas, allowing for professional management that achieves both conservation and production 
goals.  

Steps for establishing RMUs in LMD-1:  

According to Navajo Grazing Regulation 25 CFR Part 167.6 (c), “Upon the request of the 
District Grazing Committee… recommendations for…adjustments to the established carrying 
capacities shall be made by the Range Technicians based on the best information available 
through annual utilization studies and range condition studies analyzed along with numbers of 
livestock and precipitation data.” The term “capacities” is plural, indicating that capacities must 
be matched to specific range areas where annual utilization, range condition studies, precipitation 
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studies, and animal counts are conducted. This suggests that smaller areas within LMD-1 are the 
preferred management structure. 

The LMD-1 District Grazing Committee will play a critical role in the gradual transition from 
small CUAs to larger RMUs as groups of livestock owners form grazing associations and 
petition such a transition. BIA personnel, along with other appropriate agency staff, can provide 
essential support through professional collaboration in developing policies and procedures that 
make this exemplary model a reality within the next decade in the LMD-1 area. A “top-down” 
approach to establishing RMUs on the Navajo Nation is unlikely to succeed; instead, a local 
“bottom-up” rancher leadership process can be employed to form RMUs under the Common 
Law/Diné Customary Law process – by the local people, for the local people. This collaborative 
process will engage local grazing permit holders to form a Grazing Association, defining their 
RMU to achieve mutually beneficial objectives for land protection and improved livestock 
production that sustains their pastoral lifestyle.  

For associations of permit holders interested in forming a RMU, the following steps outline the 
process, aligning with the NRCS Nine Step Planning Process used to establish effective RMUs: 

1) Establishing an Agricultural Technical Center (ATC): This center will serve as a 
collaboration hub within the LMD-3 and LMD-1 areas, focusing on agricultural education, 
training and assistance, staffed by experienced rangeland managers and technicians. The ATC 
will require legal authority to assume responsibilities currently shared between BIA, Navajo 
Nation, and other agencies. The Navajo-Hopi Land Commission may facilitate this in 
conjunction with the Former Bennett Freeze 
Area (FBFA) Integrated Range Management 
Plan (IRMP) responsibilities.  

• This reflects the Venn Diagram for 
3-Party Collaboration from Figure 
5 in Section 4.2.1 emphasizing how 
the ATC’s essential role in 
including land users in the 
collaborative process of achieving 
goals. 

2) Developing Guidelines: As the BIA holds 
primary responsibility for the stewardship of 
the Indian Trust Lands, including the conservation and protection of the land, BIA range staff 
for LMD-1 can formulate general guidelines based on BMPs presented in this RMP for the 
optimal size and structure of a RMU.  

• An average area of over 18,000 acres may be considered manageable for 
developing shared water and fencing infrastructure, making rest rotation grazing 
economically viable.  

• It will be emphasized that RMUs are designed for grazing livestock and related 
conservation activities; 90% of the RMU area must be designated for grazing as 
the highest and best use. 
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• Each RMU will have a designated name and include all grazing permittees within 
its boundaries, established by consensus and formalized through a governing 
Range Management Plan (RMP). Once established, RMU boundaries will remain 
unchanged, even as permittees change.  Probate permits actions may not hinder 
Association leadership from maintaining rangelands for production and 
conservation purposes.  

3) Facilitating: The ATC should be led by a key facilitator who possesses knowledge of 
multiple resources terminologies and management practices, has strong interpersonal skills, 
and is open to providing relevant education. This facilitator may be a government employee 
or a contractor, depending on the need for neutrality in fostering cooperation among all 
parties.  

4) Forming LMD-1 District Grazing Committees: Current LMD-1 District Grazing officials 
will coordinate meetings with grazing permittees in their respective subunit areas. According 
to the 2021 FBFA IRMP, a goal is “to establish a FBFA District Grazing Committee.” This 
committee will be essential for facilitating collaboration between bottom-up livestock 
association members and top-down BIA and Navajo Nation government staff to create RMUs 
as functional land area institutions. While this process typically takes years due to the 
political nature of committee selection and duty assignment, it can be expedited through 
collaborative consensus among stakeholders who recognize the urgency of following the new 
FBFA IRMP to fund infrastructure for land users.  

5) Announcing Meetings: BIA range staff can publicly announce their readiness to meet with 
groups of active grazing permit holders interested in forming a working livestock association, 
encompassing all permit holders on contiguous land (preferably 18,000 acres or more) with 
potential for water and fencing to support rest rotation grazing. A sufficient period will be 
allowed to engage groups on a first-come, first-served basis. 

6) Vetting Participants: BIA range staff and a facilitator will meet with leaders of responding 
potential grazing permit holder groups to evaluate their viability and rank them by “most 
likely to succeed.” One or more meetings will be held with the top-ranked groups to assess 
stakeholder consensus on moving forward with RMU formation. BIA range staff will provide 
education on basic concepts to foster trust and understand among key stakeholders regarding 
the RMU formation process and ongoing management. Permit holders initiating the RMU 
proposal will consult with the District Grazing Committee to ensure the validity of grazing 
permits and customary use area claims. A Navajo Nation Fence Application for RMU will be 
filed by Navajo Nation District Grazing Committee Members and interested permit holders. 
Approval from the following with signatures include neighboring permit holders, District 
Grazing Committee, Resource Development Committee, and BIA Regional Director.  

7) Completing a Rangeland Health Baseline Inventory and Initial Planning: The BIA/ATC 
range staff will conduct preplanning for the highest-ranked groups, including a 
comprehensive resource inventory of the proposed RMU area. Topographic maps of 7.5-
minute topo scale maps will be created to identify all CUAs, residences, natural and man-
made barriers (fences), drainages, roads, water sources, and other developments. Ecological 
Site descriptions (ESDs) will be compiled, covering:  

a) Site characteristics: physiographic, climate, soil, and water factors.  
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b) Plant communities: plant species, vegetation status, and ecological dynamics. 
c) Site interpretations: management alternatives for the site and related resources.  
d) Supporting information: relevant literature, information, and data resources.  

Where formal ESD data is unavailable, the best available information will be utilized as 
baseline inventory data. BIA/ATC staff will determine a base carrying capacity for the entire 
proposed RMU by comparing total permitted livestock numbers from grazing permits with 
baseline inventory and monitoring data.  

8) Proposing Pastures and Permanent Water Sites: Ranchers will be educated about and 
engage in discussions regarding effective strategies for combining livestock herds and 
implementing rest rotation schemes to identify optimal water and pasture fencing locations, 
particularly focusing on fencing going through water centers to facilitate stock movement. 
Alternative stocking rates will be presented based on water locations and management 
actions. 

9) Drafting a Preliminary Range Management Unit Plan (RMP): Grazing management and 
range development strategies will be developed collaboratively with permit holders. ATC 
staff and grazing permit holders will refer to the BIA Navajo Regional Office Division of 
Natural Resources Standard Operating Procedure (SOP) while drafting a Permittee 
Conservation Plan. The more comprehensive RMU Plan Template in Appendix B, developed 
through extensive permittee meetings on the 14 RMU of Navajo New Lands, will guide the 
planning process. Range staff will consult with Navajo Nation wildlife and cultural resources 
specialists to identify any potential issues that could render the area unworkable.  

10) Issuing Grazing Permits: The BIA will issue new grazing permits as consolidate to all 
eligible individuals identified during the participatory RMU development process. It is not 
the responsibility of the BIA or ATC to ensure probates of deceased individuals or to issue 
any permit to a non-able-bodied rancher. This is because the grazing association is 
accountable for achieving the production and conservation goals outlined in their RMP plan, 
and it is not fair to have unused carrying capacity or to burden able ranchers with the 
responsibilities of those unable to participate equitably. Refer to Section 4.5.1 for how 
carrying capacity and stocking rates are determined, and Section 4.5.2 for information on 
grazing permits are issuance.  

11) Forming a Grazing Association: Grazing permit holders must finalize formation of a 
Grazing Association within their RMU, selecting leaders to coordinate meetings with RMU 
area stakeholders and collaborate with agency personnel on necessary planning and 
paperwork. Formal and legal work will be required, with Appendix C providing a template 
for forming grazing and farming associations.  

12) Formalizing the Agreement: This initial plan must be shared with all stakeholders and 
neighbors of the proposed RMU area, allowing all participants and affected parties the 
opportunity to learn about the proposal and provide consent. This agreement should include 
names of permit holders, their intentions and goals, types of livestock, boundaries definitions, 
and a RMU name. It is the responsibility of the stakeholders to reach consensus, not 
government staff. Participants must be educated about forming a working livestock 
association, as it is crucial for them to identify leadership and available skillsets of 
participants. Leaders, including the first president and officers responsible for paperwork, 
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must be designated. A signed statement from participants committing themselves to forming 
an association and collaborating with the government on the subsequent planning phases will 
be required. A comprehensive map delineating the boundaries of the unit must be signed by 
all grazing permit holders, including those bordering the area, to ensure any disputes have 
been resolved. 

13)  Monitoring Progress: Once the RMU is established and planning is implemented, the BIA 
should adhere to 25 CFR Section Part 167.6 subsection (c) where it states that the Range 
Technician must “have available best information through annual utilization through annual 
utilization studies and range condition studies analyzed along with numbers of livestock and 
precipitation data.” Key areas will need to be selected to represent all pastures on the 
proposed RMU, where “T-post” sampling sites can be established, and two to three hours of 
studies conducted at each site to document rangeland production, condition, and forage 
utilization. For periodic utilization studies, the range technician can survey the recently 
grazed pasture, noting watering locations and stopping frequently to assess forage utilization 
levels (see method in Appendix D), ultimately creating a multi-colored map to illustrate use 
levels across the area. A rain gauge should also be located nearby to obtain general (at least 
seasonal) precipitation data. This information will be shared at stakeholder meetings, where 
grazing permit holders can identify usage patterns, including who uses which areas, at what 
times, and with what type of livestock.  

14) Finalizing the Range Management Unit Plan (RMP): The next planning stage involves the 
grazing association leadership working with agency staff to finalize a Permittee Conservation 
Plan (see Appendix B) and develop a more detailed RMP. Management projects and practices 
can then proceed. 

15) Recognizing the RMU: Recognition of the RMU will be sought from the District Grazing 
Committee, Navajo Nation Central Grazing Committee —now Resource Development 
Committee, Navajo Nation Council, and BIA Navajo Region Superintendent—now Regional 
Director, as required in the Navajo Grazing Regulation.  
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Appendix B. RMU Plan Template 
 
Please refer to the regional Navajo office’s regional template for guidelines. The following is a 
comprehensive outline for a Range Management Plan (RMP) that Range Management Units 
(RMUs) will eventually encompass. Over time, permit holders will collaborate to optimize 
conservation, production, and good quality of life.  This template is based on a complete plan 
from Navajo New Lands (NNL), detailing land and livestock management practices that are 
widely applicable for effective ranch management.  

Note: This outline was developed over a decade for 14 NNL Range Units (RUs), each 
exceeding 32 pages, and was created through numerous meetings with each RU, 
incorporating input from university extension agents and the Navajo Nation veterinary 
program. The meetings were primarily held in people’s homes, reflecting the aspiration of 
average Navajo regarding quality of life, production, and land health goals.  
Note: These plans remain largely intact, with 98% of the original content preserved even 20 
years after their finalization, despite the departure of most government range staff from NNL 
employment.  
While Land Management District (LMD)-1 RMPs may not be so complex, it is essential to 
recognize that RMUs encompass much more than grazing. Policies and procedures will 
naturally align through on-going collaborative meetings. Most land users appreciate the 
order, structure, and assurance that detailed, customized plans provide.  
All the following topics are crucial and should be included to prevent conflicts and ensure 
active participation: 

NAME OF RANGE MANAGEMENT UNIT 

1. Purpose of Plan 
2. Authority 
3. Community Process and Planning Process 

Note: RMUs are democratically governed by resident stakeholders, per grazing regulations and 
the terms this signed plan, maintained through a consensus process.  

4. RMU Description 
5. Map of RMU: Boundaries, natural features, fencing, pastures, housing, roads, rangeland 

improvements 
6. Stakeholder Listing: Permit holders; Grazing Association; Other permitted users; 

Agencies; Organizations  
7. Grazing Association formation, Structure, and Function 
8. Goals for Quality of Life, Production and Land Health: Conservation and Climate 

Change; Responsibility listing; Record-keeping and reporting  
9. Management Planning 
10. Cultural Resources 
11. Farming: Permit map 
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12. Fire policy 
13. Grazing Association, Role, and Duties 
14. Grazing in Common 

Note: Every permit holder must manage their livestock and participate in roundups and 
livestock care.  

15. Grazing Capacity Mapped by Pastures 
 Based on original base inventory data, adjusted for actual use, utilization, and dry-

year precipitation data. 
16. Grazing Permit List with stock numbers, brands, and ear tags 

Note: Sheep Unit Yearlong (SUYL) for each permit should be listed as a percentage (%) of total 
RMU to facilitate quick permit adjustments and allow unused portions to be utilized by the 
grazing association until needed by the permit holder. 

17. Grazing Permit issuance and revocation 
 Annual stocking rate based on monitoring to avoid fluctuations due to weather. 

Note: University of Arizona defines drought as years with precipitation 25% or more below 
normal, thus most years can accommodate normal stocking with timing and herding adjustment. 
In severe years, permit holders must agree on livestock reductions based on actual stock present 
on the range.  

18. Grazing Plan for Pastures; Rotation schedule and record keeping 
 Based on seasonal and weekly observations by the range boss (leader) and 

livestock movements, following the guidelines from Living from Livestock 
(Bingham, 1984). 

19. Grazing Pasture Use and Sheep Herding Policy 
20. Herb Gathering 
21. Livestock Branding, Ear Tagging, and Records 
22. Livestock Class and Breeds Preferences 
23. Livestock Breeding Practices: including artificial insemination 
24. Livestock Calving and Lambing 
25. Livestock Culling 
26. Livestock Handling 
27. Livestock Health; Disease control and vaccinations 
28. Livestock Leasing 
29. Livestock Management Responsibility 
30. Absentee Grazing Policy 
31. Livestock Marketing and Purchasing 
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32. Livestock Nutrition: including phosphorus and mineral supplements; No feeding on 
rangeland. 

33. Livestock Predator Control: dog policy. 
34. Livestock Production Goals 
35. Livestock Roundups and Counts 
36. Mineral Materials/Mining 
37. Recreation 
38. Roads, Access, and Off-road Driving Policy 
39. Map of Roads and Access Points 
40. Noxious/Invasive Weed Control 
41. Wildlife Management 
42. Woodlands Management 
43. Map of Firewood Cutting Areas 
44. Projects and Developments 
45. Map of Existing Projects and Responsibilities 
46. Proposed Rangeland Projects 

 Infrastructure projects (waters, fencing, handling facilities) 
 Rangeland restoration projects (vegetation manipulation, reseeding) 
 Riparian habitat restoration and management 

47. Project Maintenance Responsibilities 
48. Project Special Use Permits and Map 
49. Monitoring; utilization, actual use, precipitation, condition, and trend studies 

 Methodology used by agencies and permit holders 
50. Enforcement Control 
51. Community/Housing Area Management 
52. Map of Housing and Camp Areas: listing of considerations  

Note: A map and history of CUAs are necessary to honor family heritage, ensuring all permit 
holders have access for livestock use across the RMU, and acknowledging their “quit claim” to 
compensation for lost property value. 

53. Flexibility 
54. Agreement and Signatures of All Permit Holders and BIA Rangeland Management 

Specialist or Natural Resources Manager 
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Appendix C. Grazing and Farming Association 
Template 
The following is a template of topics that may be included in structuring a grazing association. 
This template draws from the framework established by various Indian Associations, including 
the Ash Creek Livestock Association (one of nine privately owned cattle associations on the San 
Carlos Apache Indian Nation), as well as association from the Navajo New Lands, Hopi Tribe, 
Hualapai Tribe, Tohono Oodham Nation, and Mescalero Apache Tribe. 

Associations typically have both a constitution and bylaws that define the members’ privileges 
and responsibilities. They possess considerable flexibility in rulemaking to achieve their 
objectives.  

Key considerations for structuring a grazing association include:  

1. Constitution and Bylaws 

o Outline the purpose of the association. 

o Define membership criteria, rights, and responsibilities.  

2. Leadership Structure 

o Associations may appoint or elect officers, but they can operate without formal 
officers if an alternative leadership style is preferred. 

o Consideration of roles such as President, Vice President, Secretary, and Treasurer, 
if appliable. 

3. Formality and Stability 

o An association may choose to form a corporation to enhance stability, enabling it 
to receive grants, own property, and enter contracts with limited liability for 
members. 

o Alternatively, the association can remain informal, conducting periodic meetings 
to discuss tasks and responsibilities. 

4. Financial Management 

o Establish guidelines for managing finances, including contributions from 
members for land management, animal care, and project upkeep. 

o Consider creating a budget and financial reporting system. 

5. Meetings and Communication 

o Schedule regular meetings to facilitate communication among members and 
discuss ongoing projects and issues. 

o Develop a system for documenting meeting minutes and decisions made. 
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6. Work Assignments 

o Clearly outline the tasks required for managing land, animals, and projects, along 
with individual responsibilities for each member. 

7. Conflict Resolution 

o Establish procedures for addressing disputes among members to maintain 
harmony within the association. 

8. Membership Engagement 

o Encourage active participation from all members in decision-making processes 
and project implementation. 

By considering these topics, a grazing association can effectively structure itself to meet the 
needs of its members while promoting sustainable land and livestock management practices. 

An association has the option to appoint or elect officers if desired, but it can also function 
without officers if another leadership style is adopted. If members seek greater stability over 
time, they may choose to form a corporation, which would allow the association to receive 
grants, own property, and into enter contracts with limited liability for its members. Conversely, 
the association may opt to maintain a more informal structure, conducting periodic meetings to 
outline tasks and clarify each member’s financial contribution for managing the land, animals, 
and ongoing projects.  

1. Purpose and Need 
 
The following are some purposes and needs of livestock associations: 
 

 Mange for healthy range resources (improved water, nutrient, and fire cycles), 
healthier plants and recovery from drought. Be better able to obtain professional 
advice and management help. 

 Manage for healthy livestock and higher calf crops from common bull management 
 Elect officers for leadership to better manage range and livestock affairs 
 Equally and fairly share costs of handling livestock, hauling water, construction and 

maintenance of livestock facilities, supplementation and some vet fees  
 Formulate and follow the Range Unit Management Plan for conservation 

management 
 Stable Association management with improved trust in the Association by the 

members.  
 To gives permittees a stronger bond and voice in the eyes of agencies and others. 
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2. Association Profile 
 
The _________ (insert name) Livestock Association is organized for the purpose of managing a 
cow-calf enterprise consisting of good quality ________ (insert breed) cattle and improving the 
quality of life of its members while sustaining healthy land resources conditions.  
Introduction: _________ The Association is recognized by _______________ (list Navajo 
Nation Grazing Committee, or Tribal charter, etc.)  
 

 If applicable: “The Association is a non-profit organization chartered with the State of 
Arizona” [– or not]. The Association was established by the _________________ (list 
how) in ________ (list date) under the Articles of Incorporation of the 
______________ (insert name) Livestock Association. The Association has the 
following officers: __________________ Association meetings are held _________ 
(state how often). Each member has one vote. The executive committee conducts 
approved business. List duties of officers ______________ 

 The Association headquarters is _______________ (insert place of business, mailing 
address). 

 The Association is in control of grazing on the ______________ (insert name) Range 
Management Unit, or ________________ (give acreage) acres, located 
_______________________ (give approximate distance and direction from a well-
known point). Once this range management unit is established and recognized by BIA 
and Navajo Nation, it will remain with the same boundaries, even as grazing permits 
transfer over time. 

 The Association legal members are those who have grazing permits issued by BIA in 
their own names, with a historic customary use area on the Range Management Unit 
area. 

 Association members include all the current grazing permit holders (with current BIA 
issued permits) as follows: 

#1 ___________________ (list permit #, permittee name, permit SUYL and % of 
total capacity; also list how the permit is “anchored” to this Range Management 
Unit, and no other unit) 
#2 ___________________ 
#3 ___________________ 
#4 ___________________ 
#etc.  ___________________ 

 Note if the Association recognizes Designees to act for a permittee __________ 
 The Association has/does not have authority to graze livestock under its own brand, 

under the following stipulations ___________________ (list) 
 The Association does/does not allow other members besides grazing permit holders 

_______ (stipulate who and under what terms others may act) 
 The Association will recognize the following brands on the range ______________ 

Note the policy on shared brands under a grazing permit _____________Note, the 
Association may have its own brand and own and sell livestock_______ 
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3. Goals and Objectives  
 
Describe the Quality of Life and customs the association tries to maintain for their range area 
community______ 
 

 Note if and how it is required that each member of the Association work hard to 
make the association successful. Note training you would like to help this 
____________ Describe general Production goals association members share to 
ensure and improve that quality of life and pride of owning livestock ______ List 
any production or income goals _____Describe some Landscape condition goals you 
would like to achieve (like restoring grass to certain places, healing erosion areas, 
limiting too much road making, etc.) _______Describe a realistic 10-year vision of 
how the land will improve. 
 

4. Basic Elements of Livestock Management 
 

 All cattle and horses graze in common on a rotation grazing schedule (with young 
heifers separated seasonally). The Association oversees daily management of 
____________ SUYL/ _____AUYL (list maximum permit total of all members) of 
livestock on the range management unit.  

 The Association decides on breeds of bulls to allow and may exclude unfit bulls from 
being on the range. Bulls may be individually or cooperatively owned. A committee 
purchases bulls. A percentage of the sale of permittee cattle is given to the association 
for the purpose of replenishing the bulls, or bulls may be owned or leased by the 
Association. Animals used for home consumption are not assessed by the association. 

 List how livestock are sold, whether by individual owners or by common auction 
_______ 

 Permittees share in work and in herding and water hauling, when necessary. 
Roundups are done as an association, with participation of all association members. 
No one works cattle outside of the organized roundups. List other obligations 
_________________ 

 The Association charges fees: _________________ (stipulate what, how much, when, 
who and for what purpose). Stipulate if management fees are collected when 
permittees sell livestock. Stipulate how money is to be managed __________ (bank 
accounts, etc.) Stipulate if money (dividends) is to paid from the association to 
members, how paid, and if advances can be made. 

 Stipulate if payment can be in-kind (labor) ____________ 
 The Association may/may not appoint one or more Range Bosses (or rider) to manage 

daily operations on the range management unit. List duties ___________ Payment to 
these persons, or others providing services, is done under the following terms: 
___________________ 

 Enforcement of Association rules and management protocol will be by ____________ 
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5. Role sharing with Government Agencies: 
List agencies and what each is to do in helping the Association ______________________  
List workshops and trainings Association members will need ____________________ 
 
APPROVAL 
State authority for approval of these bylaws_____ 
Signatures of each member and approving official: 
____________________________________________ 
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Appendix D. Monitoring Program and Forms  
Monitoring Requirement 

Monitoring is a critical component of the range management planning process, serving as a 
feedback mechanism to evaluate implementation of best management practices (BMPs), assess 
range conservation measures, and analyze livestock production outcomes.  

 Regulatory Framework: Monitoring is mandated by the Navajo Grazing Regulations, 
specifically in Section 25 Code of Federal Regulations (CFR) Part 167.3 Objectives: 
(a)  “The preservation of the forage, the land, and the water resources…and the building 

up of those resources where they have deteriorated.” This requires baseline 
conducting baseline resources inventories, periodic condition and trend studies to 
verify current conditions, and seasonal forage utilization studies. 

(c)  “Adjustment of livestock numbers to the carrying capacity of the range…” This 
involves monitoring actual livestock use through annual counts correlated with the 
grazing land area.  

(d) “To secure increasing responsibility and participation of the Navajo People…in the 
sound management of grazing lands, and to foster a better relationship and a clearer 
understanding between the Navajo people and the Federal Government in carrying 
out the grazing regulations.” This includes developing Range Management Plans 
(RMPs) with grazing permit holders’ input, signing and implementing BMPs, and 
holding regular meetings between the livestock owners and government staff. 

(e) “The improvement of livestock through proper breeding practices and the 
maintenance of sound culling policy.” This monitoring involves maintaining records 
at the management unit level for each grazing permit holder, documenting livestock 
breeds, breading outcomes, and culling records. 

 Carrying Capacity Monitoring: Section 25 CFR Part 167.6 mandates that: “…adjustments 
to the established carrying capacities shall be made by Range Technicians based 
on…utilization studies and range condition studies analyzed along with numbers of 
livestock and precipitation data.” This requires numerous spot checks for forage 
utilization and seasonal monitoring of rain gauges. 

 AIARMA Compliance: The American Indian Agricultural Resources Management Act 
(AIARMA), also requires monitoring. Section 101 (b) states that “a 10-year Indian 
agricultural resource management and monitoring plan shall be developed…” which 
includes RMPs and monitoring programs to evaluate management effectiveness [Sec 4 
(12)(A)]. 

Range Monitoring Procedures  
Range Management professionals are trained in monitoring protocols as outlined in the following 
sources.  
 National Ragne and Pasture Handbook. June 2022. Website: 

https://directives.nrcs.usda.gov/sites/default/files2/1712930339/33908.pdf  
 Monitoring Forms: Refer to Figures D1 and D2 Monitoring Forms for examples of 

efficient range monitoring. Bureau of Land Management (BLM) Measuring and 

https://directives.nrcs.usda.gov/sites/default/files2/1712930339/33908.pdf
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Monitoring of Plant Population and Vegetation. Appendix 15. Data Forms. Page 421-446. 
Website: https://www.ntc.blm.gov/krc/system/files/legacy/uploads/3342/technical%20ref
erence.pdf  

 Interpretating Indicators of Rangeland Health. Technical Reference 1734-6, Version 6. 
August 2020. Website: https://www.blm.gov/documents/national-office/blm-
library/technical-reference/interpreting-indicators-rangeland-health-0 

 Utilizing and Understanding the Web Soil Survey. 
https://websoilsurvey.nrcs.usda.gov/app/  

 Utilizing and Understanding the Ecological Site Description. 
https://edit.jornada.nmsu.edu/catalogs/esd 

 Introduction to ArcPro (ArcGIS) software and graduating into different courses from 
ESRI and Bureau of Indian Affairs (BIA) Geospatial programs. 

 Rangeland Health: New Methods to Clarify, Inventory and Monitor Rangelands, by the 
National Research Council (National Resource Council, 1994). 

 Holistic Resource Management Workbook by Sam Bingham and Allan Savory, Island 
Press 1990. 

 A reference for monitoring terminology is the December 2019 Rangeland Monitoring 
Plan and Report, Eastern Navajo Agency by Ecosphere Environmental Services, Inc., of 
Durango, Colorado. 

 Refer to Navajo Nation Range Management handbook, published by University of 
Arizona Cooperative Extension (University of Arizona, 1981). Website: 
https://navajorange.nmsu.edu/Navajo_Nation_Range_Management_Handbook_1981.pdf  

 Selected Plants of Navajo Rangeland. 2018. Website: 
https://navajorange.nmsu.edu/download_handbook.php  

Baseline Resource Inventory and Mapping  
Field mapping at 7.5-minute topographic scale will be conducted for all landmarks, drainages, 
roads, buildings, water sources, fences, and livestock facilities when initiating a plan on a new 
Range Management Units (RMU). A soil (Soil Scientist) and vegetation (Rangeland 
Management Specialist) professional will review existing BIA Navajo Region Order 3 or 4 Soil 
Survey and ecological site description (ESD) data. Field spot checks will align ESD and soils 
data for practical interpretation within the RMU pasture or water lotting system. Vegetation 
sampling and a rangeland health assessment will be performed, noting vegetation associations 
and inherent productivity to calculate carrying capacity based on acres per sheep unit yearlong.  

• Woodlands will be inventoried and mapped for woodcutting.  

• Riparian areas will be mapped for wildlife habitat.  

• Recreation and Cultural resources will be included in the mapping process.  

• Visits grazing permit holders and family will be conducted to understand the history and 
claims related to land developments, providing context for 1941 Customary Use Areas 
(CUAs) and grazing permit issuance.  

https://www.ntc.blm.gov/krc/system/files/legacy/uploads/3342/technical%20reference.pdf
https://www.ntc.blm.gov/krc/system/files/legacy/uploads/3342/technical%20reference.pdf
https://www.blm.gov/documents/national-office/blm-library/technical-reference/interpreting-indicators-rangeland-health-0
https://www.blm.gov/documents/national-office/blm-library/technical-reference/interpreting-indicators-rangeland-health-0
https://websoilsurvey.nrcs.usda.gov/app/
https://edit.jornada.nmsu.edu/catalogs/esd
https://navajorange.nmsu.edu/Navajo_Nation_Range_Management_Handbook_1981.pdf
https://navajorange.nmsu.edu/download_handbook.php
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These actions help determine optimal locations for livestock water facilities and pasture fencing 
to facilitate efficient rotational grazing. While baseline inventory may incur initial cost, it is a 
one-time requirement. Base maps will be stored in government office files for periodic reference, 
with partial updates conducted if significant changes in vegetation or land development warrant 
the expense. 

     Carrying Capacity and Permitting 
The base carrying capacity for livestock within a RMU is determined by graphing a production 
zones on 7.5-minute topographic maps then summarizes baseline inventory data to assess gross 
annual vegetation production for pasture areas. Adjustments are made for a below-normal 
precipitation year, allowable use, suitability based on distance to water, terrain limitations, and a 
grazing system factor for progressive management needs. Stocking rates are calculated based on 
livestock type, and grazing permits are issued according to historical records and type of grazing 
association (if any) involved. Annual utilization and actual use data are then utilized to ensure 
stocking rates align with livestock production and resources conservation goals. 

     Precipitation 
Precipitation data is vital in interpreting range monitoring results, including utilization levels and 
condition and trend studies. Rainfall can vary significantly between dry and wet years, 
sometimes by as much as 200%. Without matching rainfall data from the season prior to data 
sampling with current and past data, erroneous comparisons are likely.  

While precipitation data from Tuba City and Page, Arizona, provides general seasonal patterns, it 
is insufficient for comprehensive monitoring across the entire 0.8 million-acre LMD-1 area. 
Therefore, additional rain gauges must be placed installed to represent all major grazing areas. 
The Navajo Nation Department of Water Resources monitors several gauges in the LMD-1 area, 
And the National Weather Service may assist in deploying automated gauges. Large-capacity 
gauges, filled with mineral oil to prevent evaporation, should be read either monthly or for 4-
month winter, spring, and summer seasons.  

For the 352,000-acre Navajo New Lands, 10 large canisters were placed in secure locations and 
read three times a year (end of September, end of February, and end of June) to gather reliable 
data on vegetation growth relative to precipitation during in winter, spring, and summer growing 
seasons. A map of LMD-1 isohyetal lines can be included in the fall annual reports to illustrate 
areas receiving low, medium, or high levels of precipitation. Each RMU can be represented on 
this map to assess the impact of weather on utilization and condition monitoring study results 
throughout the year.  

     Forage Utilization 
The grazing regulations stipulate that forage utilization studies must be conducted to evaluate the 
effectiveness of stocking rate, identify areas of actual use, locate overgrazed regions, and assess 
usage levels on key forage plants.  

• For efficiency, a utilization base map can be created for each RMU, highlighting key 
areas (located ¼ to ½ mile from water) where a technician can conduct a 5-minute 
utilization check (see Figure D1 example map below).   

• Due to ongoing plants growth, these studies should be conducted when livestock are 
rotated off a pasture area, or in the fall when growth ceases, allowing for an assessment 
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of summer use and estimating available forage for winter. It is crucial to perform quick 
utilization checks across all pastures on the same day, gather data from ranchers 
regarding historical grazing pastures, and calculate regrowth, as no single pasture can 
represent all pastures in a rotational grazing system.  

Refer to Figure D1 for an example map of a 14,000-acre RMU with 11 pastures and 42 
utilization key areas as stop locations. An average pasture may have five stops, enabling the 
technician to document utilization within an hour. Additionally, see also Figure D2, the 
Utilization Site Survey form, which was developed for the Navajo New Lands program and 
allows for documentation of 10 stops on one sheet and provides space for notes of vegetation and 
livestock observed. This streamlined process yields valuable management information that can 
be immediately applied. 
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Figure D 1. Forage Utilization Map Sample. 

This map of an RMU displays numbered fenced pastures, with pasture carrying capacity 
indicated at the center. It also highlights range improvements and the location of study site, 
marked by blue circles representing utilization stops. 



 

D-6 

 
Figure D 2. Forage Utilization Site Survey Notes Sample. 

This sample form is designed to document utilization observations within a CUA or RMU. Data 
for each horizonal boxed set can be collected in under 10 minutes time. The two-sided form 
accommodates documentation of up to ten observation stops, applicable to either a single pasture 
or an entire unit management area. 
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     Actual Use Counts 
Navajo Nation grazing officials will ensure that annual livestock counts are conducted for each 
CUA and RMU, identifying the type and number of livestock for each permit holder. To monitor 
production goals, the permit holders should also track calf and lamb crop success, as well as the 
birth and shipping weights of their animals. In RMUs, individual livestock tally sheets will be 
provided to each permit holder, and a consolidated tally sheet for the entire RMU will be 
completed for the grazing association leadership. This data will indicate whether permits are 
being fully utilized and highlight any individual issues. It will then be compared to utilization 
mapping and grazing schedule records to assess how effectively pasture rotations distribute 
grazing pressure and identify any necessary future adjustments.  

     Condition and Trend 
The grazing regulations mandate condition and trend studies be conducted periodically at 
designated to evaluate whether resources “waste” is being prevented and whether the land is 
degrading or improving. At least one key area within a pasture must be marked with a metal T-
post and global positioning system (GPS) coordinates, accompanied by a data-stamped metal 
label plate attached to the top/ This marker should be located ½ mile from a reliable water source 
and approximately 100 feet from an access road. A rangeland management specialist and staff 
professional will conduct a study transect at this site to assess plants species present, their 
condition, and any changes since the last study.  

Typically, a Pace Frequency transect will be established in a consistent direction, with both 
close-up and general photos taken. The monitoring form documents will document the key plant 
species found within transect frames, the ground cover at a specific point on the frame, and the 
distance to the nearest perennial plant from those points. Condition and trend studies are 
generally repeated every five to ten years. Precipitation data is crucial to ensure that assessments 
reflect the grazing rather than natural fluctuation in forage production. For detailed methods 
ecological health monitoring, refer to USDI BLM Interpreting Indicators of Rangeland Health 
(USDI BLM, 2005).  

     Annual Report 
It is essential for agency staff to provide periodic reports summarizing planning, management, 
and monitoring progress on RMUs. This information should be shared with all stakeholders, to 
include RMU permit holders, their families, and agency staff, to maintain a healthy feedback 
loop of planning, action, monitoring, control and re-planning. While many agencies operate on 
an annual reporting cycle, collaboration with livestock associations may allow for more frequent 
updates, such as those needed for spring rangeland readiness and grazing planning, as well as fall 
assessments to determine forage availability for the winter months. These reports will be 
valuable for evaluating progress within 10-year RMP planning timelines. 
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Appendix E. Full-Size Copies of Maps (Figures 2, 3, and 4) 
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Appendix F. Range Management Branch Report, L.M.U. NO. 1 
May 1937
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Idiscellaneous 



A 3ates of Survey, Persomel  of P a r t t  --- 
Land plnnning, survcys on Jand Lkmgement Unit No. 1 

(Kaibito unit) were mie be tmcn  April  1 and June 5, 1937. 

This was an excel lent  time fo r  mlcing the surva;ys f o r  it gave 

t h s  survey party En opportunity t o  see i n  progrczs the long 

s h i f t  of populat ion nn3 livestazl: i'rou :i5nter t o  su:mr range, 

a coni-ition which i s  cspeciall.; per-L;irrailt t o  land planning i n  

t h i s  arer. 

lt 11 Ferso-msl comprising Stud7 :+roup E as ,"ollos;s: 

Sec t ion  of Agronoxy - - - - - - H. I.L. Ivory 

Ssc t ion  of Ziology - - - - - - s .  lfeilson 
Asst. Chief 02 Party 

Sect ion 02 Conservc~tion Surveys - R. Be Kerr, 
L, A. H i l l  

Sect ion of bngineering - - - - C *  L. lioyes 

Sect ion o? H m n  Surveys ' - - J *  N. Hadley 

Section of Range ihnagement - D. G. Andorson 
Chief of Party 

Sec t ion  of Woodland Xamgemont *- fie a. dichardson 



 st 1oq;i"uude 2nd 36' 15' end 37'- 001 north latitude. h iL . i t o ,  

iirizona, t h e  Unit Ecadquarters, i s  l o c ~ t s d  approximtely i n  the 

C, Boundaries: -- 
In gencrhl, t h e  boundaries of the h i t  a r e  as follo~trs: 

Begimint; on .:he Colorado s iver  n t  Lee's ~ ' e r l g  the hit Is  

kounded on 5he west by h h o  C l i l ' f  s; oil t h e  s o u t h  Zy the North 

joundary of Land ;:'anr-,ernen-k h i t  %, 3 along Croolrc~ i:idge, Zed 

- < i;.eecs, Li t t le  't't'hitc Xesa and Blue Csnyon; on .:he ea s t  by t h ~ ,  mst 

boundaries of krxl ?knagenent Ynit No, 4 and No. 2 along Blue 

Canyon, Black iksn, and i'ilhite Xesa; md on ",ho nor th  by Navajo 

Canyon and the Colorado "iver,  

1. Bounkry Chant;es: 

n 
lvm bouadnry chnnges, both e l feci ivc,  were involved i n  

this Uni-t. The f i r s t  boundary chrnp excluded the area beheen  

Scho C l i f f s  and &rble Canyon, ~ n d  tho a r ea  south of Crookcd 

i(ir2ge from tho Unit. This area of 485,000 s u r f ~ c e  acres with 

40,000 i'orage acres  and a carrying capacity of 26b000 shecp 

units yearlong v i a s  added t o  Land 'Idanagement Unit No, 3. ?he 



capacity of 7200 sheep uni ts  yea r lon~ .  This area i s  locate? 

around zed k k e ,  Cow  spring^, and T&sa, any1 m.s o r i g i z l l y  

i n  b.nd lkmgement Unit No, 3. Eeasons for  makinz t h i s  cfisingo 

vmre priimrily usage an:l ease of adrrJnis5ra t ion f ?om Yaibito 

rzther  than Tuba City, 

Do Area: - 

chnge  was proposed f o r  reasons of usage, topography, and aclnin- 

- - . . 

The second boundary change. added t o  the or ig inc l  U n i t  

256,000 surfaco acres with 13,000 forage acres an2 a carrying 

n 
lhe  men of Lmd iQmgement Unit No. 1 a s  compiled from 

the  RLnge Lknagement type maps i s  1,035,540 surface acres. This 

f i g u r e  in::ludes the boundary clmn;es us effoct,ive. 

E, Roads, schools, Etc , 

The Tuba ~ i t y - K a ~ e n t a '  road which crosses the southonstern 

portion of the Unit i s  the only road which i s  mgintaimd a t  a l l  

seasons of the year. A bladed ro?d a lso  extends from Bed Lake 

t o  Ik ib i to  and Inscr ipt ion HOUSS. 'kgon t r a i l s  and d n o r  r o d s  

radiate  from the main roads, so  tb.t nearljr a l l  the  Ur . : l t  i s  

accessible t o  car. 

The Tuba City-kyenta telephone l ino crosses the  south- 

eastern portion of tho  Unit. Telephones are iocated a t  Red k k e ,  

Kaibito and Cow Bprings. 



O n e  day school  i s  l o c a t e d  a t  Kaibito. 

lj' 

&he wurcst hosgitxil  i s  a t  Tuba C i t y ,  $ i e ld  cim-koro a n 3  

nursos from this h o s p i h l  ca re  for  tho  medica l  needs of the U n i t .  

Trccling posts wi th in  the ares. a r e  located nt. z e d  Lake, 

Cwr Spr ings r  Kaibi%o, and Coppernine. 

A. Climatology: 

E l e v a t i o n  of the  ars9 rcries fron 7000 fee% ebove sea 

l e v e l  t o  4600 f e e t  o r  t h e  ir.loenc!opi 'iiesho Average e l e v a t i o n  over 

",hu a r e a  i s  appozi;?1~.tel j  6000 f e e t  aSove sea  levol .  

2. P r e c i p i t a t i o n :  

- 
:\aicfnll rgcords  a p p l i c a b l e  t o  this U n i t  R ~ O  t eken  from 

Leers  Fer ry ,  Tuba C i t y  and Kayent~. Avorage annual precipi ' ta-  

t i o n  f o r  these s t s t i o n s  i s  6.2, 6.9 an3 3.9 Laches, respecti~elj:. 

3. Tempersture: 

Tezpera-lurc records f o r  the  area were t ~ k c n  fron the saw 

c l i m a t o l o g i c a l  s t a t i o n s  anrl shov ~ n n u a l  mean temperc.ture of about 

540 Fs w i t h  a m x i m m  of 114O 7 a t  Leet s F e r r y  and a m i n i m  of 

-150 r e g i s t e r e d  a t  b o t h  Keyenta and Tuba City. 

4. r e a s o n :  

Killin& f r o s t s  corn a s  l a t e  as ?by 13 and as ea r ly  as 

Zeptember 21, w i th  an average g r o w i q  season  of 160 t o  180 days. 



E, Physical Geographjr: 

I.. Topography: 

Topographically, t h e  Unit i s  chrac5er ized  3y 8 brosd, 

gent ly  sloping, sandy platezu, broker-, by h i ~ h  mesas ani  deep 

canyons. The main topographical fea tures  of the nree are: 

r\ Scho ~ l l i f f s  and Kornou kii,;es t o  t h z  m s t ;  Ikvajo Canyon an6 'lonr, 

Canyon t o  +h nortlh; ?k i t e  Is:esa, Kaibito Canyon an5 the  head 

of h 7 ~ j o  Canyon on the e a s t ;  and Zlsck Fesa, Blue Canyox, and 

k i ldca t  Peak t o  the  south. 

2. Drcin5ge 2nd 2-n-off: 

The northern prt of the a rea  i s  dreined t o  the west by 

the Colorado ;-eiver cn3 i ts  t r i b u t a r i s s ,  k v a  jo  Caqon anti Kai- 

r >  b i t o  Caqon.  he eas te rn  par.: of the a r m ,  Eecl Ldco am1 Black 

Bksn, drains t o  the  south through s l 7 ~ e  Canyon and its 'xibutnr- 

I1 ies. lhe en t i r e  ares. is i n  the L i t t l e  Colorado m J .  Colorado 

River wnter&eds. A large portion of the a rea  t o  the south and 

west of b i b i t o  i s  of such a sanay =.t,ure tht no run-off is t o  

3. Geology: 

Fracticalljr a l l  of t h i s  d i s t r i c t  i s  imluded i n  t h e  hi- 

h i t o  physiographic sub-?rovince. The geologicnl ,"ormtions 

present are collfimd en t i r e ly  t o  $he Jurass ic  and Crekaceous and 

include the IJava jo ssndstone, Carrel ,  Entrcdn and Kirr ison 

formation o f  the  Jurass ic  age and t h e  Dakota, Ihncos and Lbsa 



. - 
derde f o r m t i o n  of the Crs-knceous age, The dorainant formation 

i s  the & - ~ a j o  sardstone vhioh so-rere as inuch area  i n  %he Unit &a 

a l l  o the r s  conbined. 

LIr . I.ieeks, Junicjr CeoloEis t ,  mi ie  the  geologiccl  sul-vcy 

of t h e  iinit. 

. . 
lhe w j o r i t y  02 :hc s o i l s  o ?  t h e  Unit or 

stone end e r e  highly susceptible t o  ;..in6 erozion -::hczi the vczstn- 

t i v e  cover has been p a r t i a l l y  or -iihollg renoved* S o i l s  arc 

derived from the Navajo snrdstone i?l +he ms'iern h a l f  of the hit, 

the  Cnrnel f o r m t i o n  i n  thc north, the  Xntrnds f o r i m t i o ~  i n  the  

eas t ,  and sccttere~:.: ereas o r  :'nlcot~. sundstom and Z'ancos s:talec 

i n  %he sod21 RE: oas t *  805.19 of tLe la t . t c r  c lass i f i ca t iou .  are 

aore st lsceptible t o  .:-r:tcr. e ros icn  thm t h e  r e& of t he  s o i l s  of 

the C11S-k. 

-. hesidual  s o i l s  occupy t h 3  g r ea t e r  por t ion  of t he  area and 

cons t i t u t e  .the bether c lass  of grazing InnL 

ti0 Erosion: 

Strong sou';h~wst x in t s ,  low r a i n f a l l ,  and l i g h t  s o i l s  are  

responsi5le f o r  the predomimme of wind erosion. Fart i :zl ly SLUR- 

b i l i z e d  send danes, ranging i n  3epth from t h i r t y - s i x  inches t o  

sevornl  t d c t ,  a r e  comon v e s t  02 Ih ib i to .  Small a a t i ve  sand 

dunes a r e  sparse ly  d i s t r i bu t ed  throughout the Unit, but are, nore 

frequent i n  t h e  sou!;hern on;l southeastern of the Unit, 

Cxfcnsive ereas of ba r ren  s e n d s l , m  d i ssec ted  bj deep 



canyons a r e  comnor t o  the  north por t ions  of tho Unit. h shallovr, 

severely -wind b lom,  i n t e rmi t t en t  s o i l  cover, spotted with 

acsumulations of cctivc dune sand, occupies t he  northwestern por- 

t i o n  of tho Unit. 

sheet and gully eros ion ?re-mil  c.n *he stcei;  t lo2cn  o f  

C1r.c" :..E SF E: ~ ( 1  'i.lii::~ I . '~SC. .  

C, YegcteCion: 

-. 

vegeta t ioc  of t h e  Lrea is t y p i c e l  of ?kc: Ll,per Sonornz ZOIIC. 

A ;1~7f  ~r.pec5.0~ typic~l of the  Lowr Sonorm Zono a re  i;rosent but  

ing i n  t.hs ::roc are  as i_"ollo~:s: 

Salsola  p e s t i f e r  
Pls.xkago spp, 

.. . . , -e ,!j :,- ..,: I -. . 

Eel imthus  s p ~ .  
Lupinus spp. . 



Elacl: brush 
haxi. se 
Koraon t e ~  
Sand sage 

1 Sndccvieed 
Ye llo~vbu sh 
?.abbitbush 
-7- b*inl .erf '~t  
Cl i f i ' rore  

Colcogyne ramos i s s im 
At r ip lex  cane scens 
Ephedrcc sp:~. 
Artemisis 3 . 1 5  f o l i a  
h t i e r r e s i a  spp. 
Chrysothmnus g r c e n l i  
Chrys othammus b ig lov i  5 
E u r o t i ~ .  1nm.tn 
Cc ,wnic. s t r . r~s lar iana  

Pinon 
Junipc:- 

t h e  ve.rious species c c c o ~ ~ ? i c g  t o  ~ ~ b u n d ~ r z c  eri irnpor:.e.nca.* 

, I  

*i(!;o.t;e: lhe f igures  o 'ctnirxi  hero f o r  cul".it-ate< e.rea v:ere tnsed - 
on co~~pi la- l ior?  Oi' ranze type repa enri include c l l  l a r d  unZcr  
fence c.djaccrnt t o  cul t . ivotcd l a d s ,  They e l s o  i nc lude  soue erca 
that  as c x l t i v a t e d  c t  t k x  ti% the E::ter:sive Grazing Eurvoj- 
v,as mdc of the  aroe. but which i s  now atamtoned land, but nq,r be 
farced iu f u t u r e  years. ihe Scctich oi' ~grc;nomy reports 603 
aciqes cc  Luc. : l y  cultivstcr! on the  area. 



- -- 
--C__- 

Zur"[ '.c .. Ferccr-t r o r q e  Carrying Fct  ,Ci' 
Type Xcrc s of Area Jcrcc Capecity C.C, 

S .5;.0. 

2 T:ocdler?~.l Areas: 

:.,rass lmd ,  one-f ourth; cmste  and bcrren !.ancl, oncc-.!,~~ l f t h ;  end 

c u l t i v n t s d ,  less than one-eichth of one perccnt. Carryir,g 

c spac t ty  T i ~ u r e s  shox E clir'l"eren5 rel~.t.ionsl5.p. hlt.hot;gh Lrass- 

Isr2. conprisos only one-fourth of tihe are&, it mkes up 45;; 01. 

nenr ly  one-kilf of +.he cari*;.ic~ capacit;j-. Zrowse cr2 r ~ c c 2 l ~ r d  

E F X ~  con;prisc about on€-thiri! of t h e  arc&, but each mkes up 

~~py.llro:.:irnte l y  one-Ccur.!Ai of t h e  carry ing capacity. This i m 5 -  

c a t c s  e rcl&"lvely low carrying capacity f o r  woodland and brossc 

types,  ~ r . 6  C. r e l a t i r e l y  high nverr.ge carrying capac i ty  f o r  5ra:;s- 

lend typos, The en t i re  area i s  i n  r low r o i n f n l l  belt and 2 h i ~ h  



scrr j ing capecity r c r ~ g c  over the entire a rea  :auld not be 

i o r  t h o  most part vegetat ion of the nrcc has been cver- 

ascd. f o r  s o  rmy years .tl~zt. a, p a r t i e l  to scsmre de;Cction hcis 

is r'ortktcordr.g, 1. l a rge  e.ren norkfr of the CopperzZnc is e x c e p  

t i o n .  Hero, cocdi t ior .  of  ,re~ei;a2;iou is goor! v r i t h ,  in 1i10s.t; c ~ c c c ,  

aiiequatc cover. 

4* ?oisonous Plants: - 

lupin? ,  l a rkspur ,  i soconia ,  p a s c w o d  an? oc~ckle'Jur. Loco, 

l c p i n e  and larkspur arc vridesprcsd over the area ~.nd a r e  f~.irl;l. 

severe der-Lh loss in livestock, Isoco~lir., greasev:~ocl en4 cockle - 
t u r  erc locc l i eed  ir, a l l ~ v f  21 v a l l e g  flooi-s, 

P.s a v:liole, only sm.ll death lojses vierc report;eC f o r  t hc  

are& nn?. poisonous ~~lir ,~.  eracl ica t ion  i s  not a t  present eccno- 

~ i c a l l y  Seasi'olc . 
-.. :rater Dc:vclopt,efifs: D* - 

;',Atel- develcp~lent  in t h i s  L n i L  i s  the moct . important  prab- 



suppl ies  E,U? dovclopmnts w r e  l o c ~ t e d ,  classified as fo l loxs :  

20 pe rnmen t  devc loped sprints 
9 psmmnent undevclope d springs 
6 te~iporery undeveloped springs 
6 tempor~ry shallo~v -:.ells 

20 permanent shallow vre l l c  
3 perm.r-cr.t reservoirs 

29 i;e;npo:-ary reservoirs 
32 reservoirs  that @.re dry prncticcill>- a l l  the t i m  

~aliliot: be c ~ u n i ; s d  oc to furnish any l i v a -  
stock e%I*ver. 

4 drilled vjells 

3 permnent o r  nearly permncnt stre::rs 
-C 

125 T o t c l  

Cr, t h i  5 c l o s s i f i c a t i o - 2  t h e r e  i s  s o m  kind of I:'c'.+:oY st---  

ply o r  devc lopen t  cjn an avcr:.ge o f  s r e r y  82G4 c c r e  s, n depc;lct- 

16,$76 acres. 

* o  apply en Evcrcge f'5gurc ~ ' O T  area i n  which m t e r  s u p  

plies e m  four~l! i n  this Unit i s  very nisleadirlg, ;';hereas the 

developments ~s shv~nr on the -cege.t;ativc Qpc m p  a r e  rr. thsr 

unii'ordy scattered ovcr the area, nea r ly  a l l  tphe pernlznent; 

~ v a t e r  is l o c ~ t e d  i n  t h e  central p o r t i o ~  o f  the Unit (around 

ki 'c iko,  Ce? Lake a n 1  Con Spr in r ;~) .  A very large  area in the 

mstern portion of the Wit  around the Coppernine and Kle Chse 



is pract ica l ly  without vnkekr of an;. kid* Antelope r e s e r v o i r  e,& 

a f e n  temporary w l l z  3.n s ~ ~ s t o n e  pockets furnish all the o,~.tcr 

~ v c i l a b l e ,  .To 1001.: at the d i s t r i b u t i o n  of -?evelopnents o n  n 

mp is nisleadic; f o r  11; i s  i n  tihis area t h a t  so mn;. ohmrcc types 

of r e s e r v o i r s  a r e  corstrmlctc-l, n e a r l y  a11 of d d c h  ham never* 

caught rrata:- end vkich ere l o c e t e d  in sandy drtiin.e.ces vdiei-e rm- 

off is only slight; in the h e a v i c s t  of r a i n s t o r m .  

Thc nreo. north o? i k i t L t o  ~ r o u n Z  Ste Skizzie i s  simil8.1- 

i n  t h a t  v a t  3 r  i s  only of a t z q m ? r y  ilature en:? not e.deqv.ate t o  

care for the needs of the livestock. An area on Elack l.:osa is 

l ikewise  c h c r ~ c , t e r i z e d  by im2equct;e va'e;-. 

I n  o r d e r  t o  cor-rect the com?i t loc  o f  w t e r  in  t h i s  Unit 

threc! d r i l l e d  m l l s ,  k c ; :  rese=cirs an?, dot& i l e d  & e o l o g i c ~ l  sur- 

w y s  oz t,he St.@ Skizzie  am3 Coppermine areas  e r e  p r o p ~ s e d .  Ceo- 

l o g i c a l  apprcvs.1 !las S e e n  obta ined  or, tvro drilled v i e 1 1  looaJ- L.XOEE ' 

and i f '  wate:. i s  obe;ained i n  these l o c ~ t i o n s  further d e t a i l e d  

study n i g h t  reven: othcr ~ o s s 2 b l e  locn2;iotls. If the we l l s  Frove 

t o  be dry, d e t c i l e d  stndy on rock s l o g e s  f o r  the Furpose or  

s e l e c t i n g  c e s ~ : x t  or msonry Zani  s i t e s  i s  recommended. If t,%ter 

~ l a n  W i l l  be Lcecessary, using those  areas on137 vrhor snow i s  on 

t h e  ground, 



E, B i o l o g i c a l  Aspects: 

3eav-y i n f e s t a t  i c m  of p r a i r i e  dogs e x i s t  i n  approxinate1;l 

200,000 acres  i n  the f 01 loving pa r t s  of the Unit; South of Fd- 

t i t o  alonz the ikibiko-cap roa?; along the Ihibito-r-ed lake road ;  

EL! nor51 of I k i b i t o  in the  e r e &  between Ihibito Canyon and 

ITavajo Canyon. This e n t i r e  a r ea  i s  good range la&, and r o d c z t  

c o n t r o l  i s  recocmnded t o  p m v e z t  f u r t ke r  renge do~leticn, 

. . 
t11c p r inc ipa l  rodent  over the  entire 3nit i s  tho Ikngaroo 

t i o r ,  severely only i r ?  res t r ic ted  a r e a s  e.roun6 Red Lake, Groul.C 

sqr t i r re l s  and xriscc-llancous n5ce rake up the r e m i n d e r  of the 

f u r t h s r  infomat lor .  s e c  Eiolocy lieport . ) 

rrsdn';orJ animals ir, the Unit are coyotes and bobcats, 

v d t h  ea occasional  ~ o u n t a i n  lio=1. No losses vmre r e p o r t e d  dur- 

i a g  t h e   SUIT^^-, but losses  are  o f t e n  r epo r t ed  by the Ix? i a . i l s .  

Predatory c o n t r o l  .'s .lot reconxended a t  present, but. m.y be m c -  

essary i n  the futuro, ( see  Eiology e p o r t )  

3. Livestock and L'iseases: 

Scabies i s  effec?;ivcly c cnkrol led  by dipping. No c a s e s  

of scab have  been r epo r t ed  fo r  t h i s  Unit for three yea r s ,  Llce 

cnd t i c k s  are quite p r e v d e n t ,  but are conJcrolled t o  s o r ~  



degree by dipping. Re-irzeotion by using old bedding grounds 

and bedding i n  the ssme corra l  for  long p r i o d s  of t im can be 

corrected by proper animal husbandry practjces. 

Grub-in-the-head i s  present, but not i n  large qucntitics, 

an? causes only slight damage. 

Screw worms are not reported. 

Cther livestock pests include t h e  heel f l y  and bot fly. 

(see Xology b p o r t .  ) 

F, General Range Conditions: 

Them i s  adequate fee2 il 1:he v~stern portion of the Urxit 

because of zdeqcate r a i n f a l l  and lack of permncst v m t e r *  Ir, the 

eestel-n port ior  of the Unit., because of adequate p e ~ m n e n t  uctor  

and i n  som instances very l ieht  ~ n d  spoti,ed ra infa l l ,  thero i s  

prac t ica l ly  no ~ v a i l a b l e  forage e t  the pres. -12. th~. 

Feed over the en t i r e  lin5.k was coxin:; good because of t h e  

1- heavy snowfall l a s t  winter. ne Indians report m r e  moisture i n  

tho s c i l  t h i s  spring t l e n  any t i m e  for  the same period i n  ten 

o r  f i f t e e n  years. Range soils are r s the r  evenly distributed 

according t o  c l a s s  over t h e  ent,ire Unit. Bigh carrying capaoity 

land i n  t h e  north and vmst portions of the Unit are under, proper 

o r  moderately' over-utilized, whereas the oentrecl and eastern 

portions arc severely over-grazed (see Ut i l iza t ion  Map). Range 

soils arc3 i n  gsncral very sandy and precaution of 'over-grazing 

should be taken t o  avoid consequent wind eroeion that accompnies 



.range depletion* 

xhe area as  a whole i s  quite accessible t o  livestock, but 

i s  so sandy as t o  cause d i f f i c u l t y  i n  car t r ~ v e l  i n  dry mathero  

ffhi1;e fiesa anc! canyons running into'  Eava j o  Canyon are access3.lle 

only by stock t r a i l s  cnd tent1 t o  segregate port iom of the Unit. 

There are probably more large avners of sheep i n  t h i s  U n i t  

1 ,  than  i n  any other on the  r-eservation. Several herds number more 

then 2000 head. 

C. Chief TJalues of the Land: 

Of the t o t a l  area, 1,035,540 acres i n  t h i s  U n i t ,  8.39;; or 

86,913 acres a re  classif ied as  xaste or barren end k v e  no sig- 

d f i c a n t  value fro= a rcsouxc s tm2poir~t .  Thirty per col-it o r  

newly  or~e-third of the area i s  ~~i-ciodl~uil, with stands of p i n ~ n  

~ n d  juniper. This furnishes posts, poles and f u e l  and c o r p i s e s  
I 

tho forost  resources of +,he Unit. '?here i s  a t  preseut 800 

acres  of farni lam'! with only E smll area oi' po~e i i t i a l  lando 

The en.:.irc area r~m. i rdng h . 3  cs i t s  chic! vclae rmgc lrnd,, 

Zorested n r s s s  throughout the Y 2 h . r ~  of duo1  purposc, furnish- 

i n s  vrood m.2 -!rood products and a l so  f ornge for  livestock p rohe -  

t5ou. Z m g e  s o i l s  in the nrea arc  d i - d d s d  as follovrs: Clnos a, 

20,000 acres; :lass 9, 370,050 acres; Class C, 300,003 Rcres; =$ 

Class 3,  130,300 acres, and i l a s s  3 215,000 acres. 



Because of i t s  remote loca t ion  and e a r l y  add i t ion  t o  t h e  

Navajo Indian 2esermtion,  tho f a c t o r  of vhil;s man usage i n  t h o  

a r ea  i s  a n e ~ l i g i b l e  fac';or, There i s  l i t t l e  land sui thble  f o r  
'1 

c u l t i v a t i o ~ i  because of a :.ack oi" water fo r  i r r i g a t i o n ,  e i t he r  

s t r i c t  i r r i g a t i o n  o r  flood i r r i g z t i o n ,  The lard has been used 

p r i m r i l y  fo r  grazing an4 b m l s  of +rue Ycvajo sheep a r e  t o  be  

foun.5 i n  t h e  area  p r t i c t i c a l l j  unirrflucneed by other breeds. !'ken 

seldcking stock t o  use i n  breeding experiments a t  ths IJave.jo &mop 

1' . Eree,.?ing 3per iment  S t a t i on  a+ 3t, rhngate, stock i n  t h i s  area 

an6 neer Xrvnjo Gountain narc se lec ted  t scause of t h e  l i t t l e  

i n f l u m c e  of other breeds of skeep. lhe  herds had been mai~tr , ineS 

as i n  ",heir o r i g i m l  s t a t e  b e c n ~ s e  of remote3 1ocatio:i ou the 

5ese rvction. 

I n  tha fu ture  the chief  value of tho l s d  Mill be pazi -u;  

an.1 mi;ersilc2 values, the  l 5 t t e r  bein; s ignif icant  over only a 

sz-all por t ion of t he  a r e r  because of t h e  sandy tex tu re  31" the  

r o i l  with a consequent very minor run-off, 

A. Carryint; Capacity: 

The prosent carrying capaci ty  :or the  Unit i s  34.221 

sheep u a i t s  yearlong.* 

*The forage acre requirement of 2.5 forage acros  per sheep m 5 . t  
yearlon, was used i n  cor~puting t he  carrying capaci ty  of the area ,  
except i n  t h e  buck pasture, -;:here - i ' o rqe  a c r e  requirenent of 3 
forage m r e s  per sheep un i t  yearlong ~ s a s  used, 



B. Season of Use: 

r, 
lhe forage of' the area i s  such ahst it can be grazed as 

yearlong range. Ihere are, hov~c.vor, f a c to r s  of vruter and culti- 

va t i on  that modify the u s a p  at. ?reseat .  :';ith the developxent 

of v ~ t e r  02 a permnent. nature i n  t he  Copsermine Area, near Tsai 

Skizzic;, and northeast  of Kaibit,o t h e  area con be us9d as ?-earm 

long range. The plan .?or seasom1 use  i s  dependant upon mter 

devolopmnt. If permncnk water  cannot be developed,, t he  north 

ap.d ves t e rn  p o r t i o x  of the T, 'n i . t  xill or" necessity beccno ocl;. 

C. Livestock ?Jsinhers : 

Lives.bock nnrn'. crs a3 c o q i l e d  from 1936 dipping records 

a r e  ~s l o l l o m :  



Grmm Livestock Converted t o  Shesp 3ni ts  from 1936 Dippini; Reco~ds 
(Eecompi1s.d fro:& L':r.C,&ddox'~ records  according t o  b ~ n d a r y  c h n g e s )  

Evzii:er of Ov,ners L i s t e d ,  273. 5mber  of Bands Dipped, 154 

$ of Units per  
Class of Stock Iium3er of' b e  of Percent of Clsss t o  t o t a l  

Head Units Uni t; s Units 2un 

Ellre s 26,223 
\%the  r s 3,973 
h c k s  4 16 

Srorm Sheep 30,612 

C o?s 975' 
Eulls 7 1 
Stee r s  55 

Grovm 2o.k-t le 1,141 

54.95 
8.31 
5 087 

Sheep 61;;; 

Lmbs  13.024 4 $ 
Kids 2.201 5 15 
C ~ S  l ~ e  s 46 8 4v 
G0l . l ;~  227 14 ;',Z 



?he 1936 dippiny, records had t o  ice reconpiled in order t o  

obta ia  an;; i d e ~  of t h e  stockig& of t h e  Unit a f t e r  the  bounriary 

changes vrero mde. This  reconpi la t ion i s  accurate  only t o  a 

cer tk i r .  rlegree and chance f o r  er ror  i s  g rea t  because of the l a r ~ 5  

number of o r ig inn l  dippin; va t  records t'nat gave i m d e q u c t e  

rl dcscrip%ion of t h e  r a n p  used by tho band. :he records v r i l l  hr,x 

Lo ?,e c o : ~ s c t e d  Sy t h e  1537 dipping vat records. 

D ~ r i n g  t h e  survey l i v e s  tor, k clovements wero obtained, giv- 

ing a n  estirnatc of the stocking of the U n i i .  3 o a  f i zures  :.leri?ed 

from t h i s  s o u x e  3G,50C sheep 2nd goats,  1,140 horses, m l e s  and 

burros, an3 1,950 c a t t l e  YE:-e emmnersted. T h i s  f i ; u x  i s  sonednt  

>-* low, esgecicll;? a s  Zar as h o x e s  a r e  concc~*ncL 2,ro::: i ' i e l d  

oSservut:ioa horse popclutioz m s  c-sf ix. Led c i  2,500 had, and 

c s t t l e  a t  ?,CL:Oc ':'liis r:al=cs a t o t a l  stocicin,, u s i n g  t h i s  basis ,  

of a ~ p r ~ x i m t ~ ~ l y  59,U30 s\ecp units. 

Un-kil more eccurzte counts on 1ivestoi.k are o b t a i m 3  it  

v;F11 be VeYj- uif r 'izult: t o  ?oraulatc plans for any progrsn of 1i;~e- 

stock sd jus tmmt .  

- r ox  "ce above i igures om can see thc! p r e s m t  class of 

stock on tho  area. 'ihe l ives tock p r o ~ h c t i o a  s n t e r p i s e  i s  d iv ide3  

on an average f o r  the  vhole area of sheep gro2uctiou, 64,:; c o l t  

,I:-orluc-kioz, 9;;; cot  klc production, 10;;; and horse  production, 17:;. 

Since t h e  nbove figures are loiv on horses,  o.ci;ual. f i ~ u r e s  w i l l  

h e r  the percenta~;e  of t he  other c l a s s e s  cf l ives tock and rc~ise 





none t o o  Cef ini te  En economic o r  geogrcpXc l i n e  could be fo?lwreci. 

r t  ihere v r i l l  be s o m  crossini; over oi' l ives%ck from one Enit t o  

ccother. 2 e t m e n  I;'nil;s !lo. 1 an?. 3 them wi l l  be som c~os s in i ;  

over of li-rcstock, but  t h i s  s k i 3  should k e  only s l i ~ h 5  and con- 

rl 

ncnsatory. lhe ssw condit ion ex i s t s  l e t m e n  Units No. 1 and 2, 

a t  31ue 4?k9 and north of Cow Springs* h l y  acfunl  arj+icntion 
rs:, 

. ,2 
of the boundaries as they e x i s t  for  a t i n e  and o b s e r v ~ t i o n s  as t o  

r e su l t s   ill be 3 e  decic7,inl; f a c to r  i n  ietermining the need a d  

i e s i r n b i l i t y  of mkinl; chn;:os i n  the  bounilariiis a t  these  points. 

Yrom e l l  ieormrtiou available a t  the present  time the boun2aries 

cire as suitable a s  c s  bc esto.bliskc! ir, r e g ~ r r ?  t o  livt?stock 

s h i f t s *  

hloveniento of li-vc;stoci< within '"hc L1:i-k ,:re an iiqortr.:~!; 

problem facing land pl~nriing. There i s  e constant  shi f ' t  of l ive-  

stock from 1% b e e  an2 the Coppornhe t o  lb-ibito, zed Lake an:! 

Cox s p r i n p .  a i s t ancor  oi" l 'orty t o  s i x t y  miles are not  u n c o ~ ~ o p .  

F-easons -'or s h i f t  a r e  p r i t u r i l y  2rorr: smrmr t o  winter foroge and 

t o  permanent water supplies and farms i n  the smr. 

Development of permnant water i u  thrj i o p i ; . i ~ ~ : i ~ ~  cxe.  ond 

p-ecc,utic;r- against l e t t i n g  l ives tock c o n c e n ' x ~ t ~  aroun? agricul- 

turn1 land will do mcch t o  remetiy the present  : .md i t i on  nnd 

decrease -1;railing of l ives tock from thc c e n t r a l  and eas te rn  par'; 

of the  Unil. t o  the  v x ~ k c n  per t ,  r?ith the  consequent t r am~l i r i e  cif! 

bcs t rvs t ior :  of for~..i;c, 



Ptero Is c 2e;;'initc tcrcIer,c..y ?o:- ~ i v o s t o c k  t o  concerArstu 

Pn i h e  1sr;;er herds  c e l e c ~ i o i l  i s  good :or the  most psr-l;. 

1.- large nu:.i;er of r5';her good breed in^ herds ;?;ere noted during 

is t he  sale of the  h c c ~ i e r  lanbs. The condi t ion co.n be rerxCiec?, 

t o  sonc ex ten t  by rogulatcrl breeding Eecson so  th:t I r ~ b s  cre  of 

e uniforr; ftgee 

Ccttle es a whole are  only  of .nedim good type and c u a l i t y  

en2 clthough e. i'ex incliriducls of ~ o o d  market type lmro scc .~ ,  

Iran. were of 8.n izf'erior grade. 





Calves coze a t  all scasocs of the  year, making a varied 

calf crop i n  t :~e  c.nd size. " o r  t h c  most ~ a r 3 h e  o a t t l e  e.rc UOL 

co~:pensetes f o r  the ux-<en RGe of chlves in the fall. 



C103c her6inl ;  an6 t r n i ' l i n ~  of h e r d s  i s  a conmon prac t i ce  

A I , ~ l r o u ~ l ~ o u i  the  Unit, especic.l ly i n  t h c  s m l l c r  Sands. h r g e r  

bacds a r e  herded c o r o  ncc1.rl.j :c t h o  proper  rne.mer. Serds a r c  

c o r r a l e d  earl:, at: n ight  and held i~ c o r r c . 1 ~  lp, ' i .~  i n  the nornfr:~. 

h e  of the sam c:orrel  f o r  ~xtel:6e:! pe r iods  of tim, e-ren with 

t h e  l a r g e r  bcnds, i s  unizrorsnlly pro2tice2. doat:: pre::cn-k c rs  

prevelel l t  i n  t h i z  Unit. 'hero o r e  sore la-gr s t o c k  o - : e r s  t,kt 

bwy ss . l t  e s p e c i e l l y  f o r  t h e l ~ .  ho r ses ,  bu t  f o r  tks! most p.1 -1 ,  t h e  

sm1le1-  cvmers depen:: upon o e l t  p l a n t s  a s  t h o i r  supply of l ive -  

stock self.. Selt. bush spc 5 e s  a r e  not abutldcnt i n  {,his erect and 

m t e r  f o r  t h e  n o s t  p a r t  i s  not a l h l i n e  e n c q h  t o  p e s t 1 7  reduce 

t h e  s e l t  requirements of stock. S a l t  requirement f o r  sheep  io 

5 t o  f pom?rls pe r  yenr; f o r  c c t l l e  r.bout 25 t o  30 pounds. &in& 

this f i g ~ ~ r e ,  75 t o  1 C O  t o n s  of s t o c k  s a l t  a r e  r equ i r ed  i n  tho 

.. . mit. h-om r e p o r t s  obtnined from t ; raders  by the S e c t i o n  of I!uirrr, 

Survoys, onl:; 10-1/4 tons  of salt, were s o l 2  i n  t h i s  Eni t  ir, t h e  



p f i s t  year. This i s  only a  smll f r o c t i c r  of the  amount necded Cy 

t h e  li1!estockr Selt.bssh i s  unable t o  f u r n i s h  the  de f i c i e l~cy  e.nd 

as a r e su l t  serious depletion of chamise an6 other  salt species 

has  resulted. 

8. Supplercsrhl Feeding: - 
Supp2rin; livestocl: with e.ddj.tiom.1 fee& .g ram OE farm 1md 

i s  only a sm.?l  item. sore vran!:it.i 5s of hay a r e  f e d  t o  horscx 

r!.gri cultu.rr1 h n d  RVE i l a b l e  f o r  prociuc.l;ion. of f o r z ~ e  crops an?, a 

IV, RA?!GE '.;C,XAGEi.:32T 0-2 J?C T IIES 

F r i n u q  rar,ge mmgemnt ob j s c t i v e s  in the  Unit should. 

inc lude ;  

A. A l ives tock ~ d j u s t m ~ k  t o  present e s t i m t c d  maximum 

c e r z - s i n g  capaci ty  of tho ; n i t  as  c o q i l e d  frorr; inZo~~zxrf:ion ob- 

t a i n e d  by t h e  k ? x m i v c  ;razing Survey of the  a r e a  1935. 

E. 3evclo1;ment of vie Lei- zn3 mdnteitrme of  e x i s t i n g  s q -  

p l i e s  and other range i ~ p r o v e m n t s  which w i l l  r e s u l t  ir, t he  nost 

b e n e f i c i a l  and economical use of the grazing resources of t h e  erea. 

C. &trj?mtion of livestock over t h e  a r e a  which w i l l  

r e s u l t  i n  efficient; uso of t h e  avai lable  forage. 
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ice o!' encugh ho rccs  t o  meet the  need 
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r v i ? l  Fe cor rec ted  t o  a c e r t e i n  degree. propor herding methods irL?l 

a i d  i n  corroci;ing poor d i~t r3 .k~ut ion.  specia l  care shou l t  be tcike.~ 

t o  at-old concentrat ion of l ives tock  round agriculturrzl  areas,  

nos t  of e r e  alrenr1;r i n  a ser iously  depleted condition. zailCo 

adjacent  t o  perxmnent wa"ur should be used only when t;en;ornr;: m t e r  

ic not avai lable .  Livestock should be s c a t t e ~ s d ,  over t he  e n t i r e  

area a s  uniformly es ~ v a t e r  and forage pe:-rdt. 

D. Proper ihnkerc of atoclc: 

r 7  
IIie c a r r r i n ~  capaci ty  of the area i s  54,221 sheep mtts yen? 

l c ~ g  or ,410,654 shecp morkhs. 'he nrea i s  t o  7je stocked no% %o 

exceec? t h i s  carrying capacity.* Even though a totcil carrying 

copacity i s  reechec? not  i n  excess of the &'cove n u ~ b e r s ,  numl>ers of 

stock for  each s u b - z i t  and. even s m l l e r  hrecs  shoulc be con- 

s.tontly ~ a t c h o c !  SO as t o  conform t o  the  ca r l -y io~  crpacil;:? of t h a t  

sub-unl-t or s m l l o r  area. 

El Livestock Xdjustnents: 

Feduc<;ion of l i ve s tock  should begin w i t h  horses. 211ough 

horses t o  meet the needs of t h e  people but cone i n  encsss should 

be l e f t .  It i s  deenied ~ d v i s r b l e  t-o leave s ix  ho:-ses per farxily 

o r  eight, t o  t e n  horses per conouqption group ~vhore cuch cr0u.p i s  

l ~ r g e .  Loas.< des i rable  horses f i r s t .  

heconc! shoult be c u l l  an2 ~ .n~~roCZu~ t iva  stock, old COCS, 

s t ee r s ,  unserviceable bul ls ,  old smooth or Sroksn-mouth ewes, 

* Ihe  cnrryizg cepacity of the area *!as co~pute r l  on a bas i s  of 
2; forege ac r e s  per shecp u n i t  yearlong ( 1  cow i s  quivelent; t o  
4 sheep un i t s ,  and 1 horss  i s  equivalent t o  5 sheep cnits .1 

-2F- 
7 ' .  uR 



wethers,  undesirable rams. 

Tkird shoukl be coats. 

'ourth shaul t  be pro3u:tive stock but of undesirable quril- 

i t y  and market type ,  t a c i n ~ ;  into e.ccour;t age and body con20~nnt? OIL* 

i . ~  nust. be korne in mind t h t  t o  a-;raid serious ecocorLcc,l 

aaj,ustnent of li7:estoclr m u s t  t cke  place i n  the l a r ~ e r  herds. 

q u r l i t y  should he purchsec! to replace the i d e r i o r  rams anc! t o  

provide ~.dequnte sires. 

h l l s  should. be c u l l e d  and i n d i r i d u s l s  of inproved qucliJ.-y 

ax: m r k c t  t n e  inpor ted  into the area,  

shear in^ should s t a r t  ~ o t  e a r l i e r  on cn average than Junc 

1. Centrcl shear ing  pens a t  h t e l o p e  reservoi r ,  the Copper~i:;c, 

i cc i l i l ;~ ,  lied h k e  and COK Springs should be cons t ruc ted  s o  thqt 

proper cheering and proper :.andling of the vmol will be rnade pos- 



s ib le .  Education of proper shearing methods, so r t ing  and tying 

t h e  f l eeces  shoul t  be c a r r i e d  out. 

3. Herdingr 

&ducation and demonstration es t o  proper herding methods 

should be c a r r i e ?  out. tihen t h e  herds a r e  s o  small th:t they 

cnnzlot be e f f i c i e n t l r  o r  econolcically bedded out, a mult.iple cor- 

rcl system of bedding out should be s tar ted .  Close herd in^, 

t r e i l in l ; ,  and herding fron tho rea r  i n s t e ~ d  of f ror .  thc f m n t  of 

t he  her2 aro pract ices  t o  be s t o ~ p e d .  

G . henge Improverwnts: 

?ro?osed miter develoixrdnts e r e  se r ious ly  needed* Con- 

stant; cbservatj.on by the  i i i s t r i c t  Svporvisor and h i s  a s s i s t a r k s  

an t o  f u r t he r  possible water development i s  n scos -~ rg ,  

il. Livestock Populnt i o n  Eecords: 

I d o r m t i o n  co~ip i l ed  from t h e  1957 d i p p i q  v a t  records w i l l  

give a ra-ther accurate count on sheep and gofits f o r  t h e  area. It 

vrlll be necessary for  a c a t t l e  end horse round-up i n  ordor t o  

okkain accurate  information on numihers of thoso c l e s se s  of stock. 

Constant observation and check on l ives tock  nu:Lers x5ll 

be necessary t o  give necessary idornmtion f o r  range management 

planning 



The a r e a  has been subdivided i n t o  Tive di t i s ions  or sub- 
* 

un i t s ,  according t o  topography, drainage and economic condit ions.  

  he tnbulnr  range mnagenent  p lan  f o r  t h e  a r e a  fo l lo~cs r  

Tabular h n g e  bhnagemnt Flen  
Land Management Unit NO. I. 

Cnrrying Carrying Season 
Surface l' orage Capacity Capacity of  

Sub- Unit. Acres Acres S.U. Y1. S .h!o . Use 

Tse Skisz ie  131,117 11,893 4,727 57,084 1) 
4 

3,589 43,068 11 5. Red lies& 72,079 8,973 

Alack Mesa 78,501 6,208 2,48 3 29,796 I1 





Lend 1bna;ement Unit Nor I 

P ~ r t  of the area  included i n  t h i s  U n i t  was o r i g i n a l l y  i n  

L. 7.:. U. ?To. 3 .  The survey of t ha t  a r e a  was conducted i n  

Decenber, 193; and January, 1937. ?hint-enance proposed a t  

t h a t  time has been completed on many of t he  projects. 

During the survey e a c h  s e p r a t e  water suppllr, dipping 

vat, etc.  =as described according t o  standard proce-Jurc and 

recornmendation f o r  devel~pment and maintenance work were 

made. 

Tho follovring pages inc lude the  d e s c r i p t i o n  of the v a r i -  

ous rangs i n p o v e n e n t s  and recornendations . 
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