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Chapter 1. Policy 

1.1 U.S. Fish and Wildlife Service  
Mission, Goals and Refuge Purpose 

The mission of the U.S. Fish and Wildlife Service (USFWS or “Service”), set forth in 
National Policy Issuance 99-01, is 

working with others to conserve, protect, and enhance fish, 
wildlife, and plants and their habitats for the continuing benefit 
of the American people. (601 FW1) 

One avenue to accomplish this mission is through the National Wildlife Refuge System  
(NWRS). The NWRS also has a mission, which was developed through the Administration Act, 
as amended by the Improvement Act.  The NWRS’s mission states  

the mission of the System is to administer a national network of 
lands and waters for the conservation, management, and where 
appropriate, restoration of the fish, wildlife, and plant 
resources and their habitats within the United States for the 
benefit of present and future generations of Americans. 
(601.FW1) 

In 2011 the Service led an effort to reconfirm its commitment to “Leading Conservation 
into the Future”.  During this effort, a set of Guiding Principles were established.  All of these 
Principles are relevant to the fire program and critical for establishing a strong, purposeful fire 
management program. 

• We are land stewards, guided by Aldo Leopold’s teachings that land is a 
community of live and that love and respect for the land is an extension of ethics.  
We seek to reflect that land ethic in our stewardship and to instill it in others. 

• Wild lands and the perpetuation of diverse and abundant wildlife are essential to the 
quality of the American life. 

• We are public servants.  We owe our employers, the American people, hard work, 
integrity, fairness and a voice in the protection of their trust resources. 

• Management, ranging from preservation to active manipulation of habitats and 
population, is necessary to achieve Refuge System and U.S. Fish and Wildlife 
Service missions. 

• Wildlife-dependent uses involving hunting, fishing, wildlife observation, 
photography, interpretation and education, when compatible, are legitimate and 
appropriate uses of the Refuge System. 
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• Partnerships with those who want to help meet our mission are welcome and indeed 
essential.  

• Employees are our most valuable resource — they are respected and deserve an 
empowering, mentoring, and caring work environment. 

• We respect the rights, beliefs, and opinions of our neighbors. 

• We are a science-based organization.  We subscribe to the highest standards of 
scientific integrity and reflect this commitment in the design, delivery and 
evaluation of all of our work. 

In keeping with the stewardship and ethics of the guiding principles outlined above, the 
goal of wildland fire management within the Service is to work within these guiding principles to 
help accomplish the missions of both the Service and the National Wildlife Refuge System. This 
will be accomplished within the amendments to the National Wildlife Refuge System 
Administration Act (Administration Act) made by the National Wildlife Refuge System 
Improvement Act of 1997 (Improvement Act). 

1.2 Federal Wildland Fire Policy 

In 2009, the National Wildfire Coordinating Group (NWCG) issued a memorandum to the 
NWCG executive board (NWCG #001-2009, January 7, 2009) that  

1. affirms the soundness of the Review and Update of the 1995 Federal Wildland Fire 
Management Policy (January 2001); 

2. reiterates the policy changes stated in a May 2, 2008 Wildland Fire Leadership 
Council (WFLC) memorandum entitled Modification of Federal Wildland Fire 
Policy Guidance; 

3. states that the Wildland Fire Decision Support System (WFDSS) will replace 
existing analysis and decision processes; and 

4. confirms that the Interagency Strategy for the Implementation of Federal Wildland 
Fire Management Policy (June 20, 2003) will be replaced in 2009.    

With this series of events, the Guidance for Implementation of Federal Wildland Fire 
Management Policy (February 2009), replaces the Interagency Strategy for the Implementation 
of Federal Wildland Fire Management Policy (June 20, 2003).   

This updated guidance consolidates and clarifies changes that have occurred since the 2003 
strategy document was issued, and provides revised direction for consistent implementation of 
the Review and Update of the 1995 Federal Wildland Fire Management Policy (January 2001). 

One area that received strengthened consideration is the Wildland Urban Interface (WUI). 
WUI is more complex and extensive than previously considered in the 1995 and 2001 Federal 
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Fire Policy reviews. Fire management activities affecting WUI areas require closer coordination 
and more engagement between federal, state, local and tribal land and fire managers to ensure 
firefighter and public safety and mitigate property loss from wildland fire. 

The following guidelines will be used to provide consistent implementation of Federal Wildland 
Fire Policy.  Further guidance is provided in the Federal Wildland Fire Management Fire Policy section 
of the Guidance for Implementation of Federal Wildland Fire Management Policy (Table 1 in that 
policy). 

1. Wildland fire management agencies will use common standards for all aspects of 
their fire management programs to facilitate effective collaboration among 
cooperating agencies. 

2. Agencies and bureaus will review, update, and develop agreements that clarify the 
jurisdictional inter-relationships and define the roles and responsibilities among 
local, State, tribal, and Federal fire protection entities. 

3. Response to wildland fire will be coordinated across levels of government 
regardless of the jurisdiction at the ignition source. 

4. Fire management planning will be intergovernmental in scope and developed on a 
landscape scale. 

5. Wildland fire is a general term describing any non-structure fire that occurs in the 
wildland.    Wildland fires are categorized into two distinct types: 

a. Wildfires – unplanned ignitions or prescribed fires that are declared wildfires. 

b. Prescribed fires –planned ignitions. 

6. A wildland fire may be concurrently managed for one or more objectives, and 
objectives can change as the fire spreads across the landscape.  Objectives are 
affected by changes in the fuels, weather, topography, varying social understanding 
and tolerance, and involvement of other governmental jurisdictions having different 
missions and objectives. 

7. Management response to a wildland fire on federal land is based on objectives 
established in the applicable land/resource management plan and/or the fire 
management plan. 

8. Initial action on human-caused wildfire will be to suppress the fire at the lowest 
cost with the fewest negative consequences with respect to firefighter and public 
safety. 

9. Managers will use a decision support process to guide and document wildfire 
management decisions (WFDSS).  The process will provide situational assessment, 
analyze hazards and risk, define implementation actions, and document decisions 
and rationale for those decisions. 
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This FMP meets the foundational guiding principles (below) for Federal Wildland Fire 
Management Policy  excerpted from the Review and Update of the 1995 Federal Wildland fire 
Management Policy (January 2001).   

Guiding Principles 

1. Firefighter and public safety is the first priority in every fire management activity. 

2. The role of wildland fire as an essential ecological process and natural change agent 
will be incorporated into this planning process. 

3. Fire management plans, programs, and activities support land and resources 
management plans and their implementation. 

4. Sound risk management is the foundation of all fire management activities. 

5. The fire management programs and activities are economically viable, based upon 
values to be protected, costs, and land and resource management objectives. 

6. Fire management plans and activities are based upon the best available science. 

7. Fire management plans and activities incorporate public health and environmental 
quality considerations. 

8. Federal, State, tribal, local, interagency, and international coordination and 
cooperation are essential. 

9. Standardization of policies and procedures among federal agencies is an ongoing 
objective. 

1.3 Federal Wildland Fire Cost Effectiveness Policy 

Maximizing the cost effectiveness of any fire operation is the responsibility of all involved, 
including those who authorize, direct, or implement operations. Cost effectiveness is the most 
economical use of resources necessary to accomplish project/incident objectives.  Accomplishing 
the objectives safely and efficiently will not be sacrificed for the sole purpose of “cost-saving.”  
Appropriate oversight will ensure that expenditures are commensurate with values to be 
protected. Other factors besides those in the biophysical environment may influence decisions, 
including those from the social, political, and economic realms (USFWS Fire Management 
Handbook).  The WFDSS or other required wildfire decision support tool will be used for 
analysis of integrated risk and cost management. 

1.4 National Fire Plan 

This SFMP meets the policy and direction in the National Fire Plan as it emphasizes the 
following primary goals of the 10 Year Comprehensive Strategy and Cohesive Strategy for 
Protecting People and Sustaining Natural Resources: 
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1. Improve fire prevention and suppression 

2. Reduce hazardous fuels 

3. Restore fire-adapted ecosystems 

4. Promote community assistance. 

1.5 Department of Interior and Service  
Fire Management Plan Requirement 

The Department of the Interior (DOI) and the Service require that  

every area with burnable vegetation must have an approved fire 
management plan.  Fire management plans must be consistent 
with firefighter and public safety, values to be protected, and 
land, natural, and cultural resource management plans and must 
address public health issues.  Fire management plans must also 
address all potential wildland fire occurrences and include the 
full range of wildland fire management actions.  Bureau fire 
management plans must be coordinated, reviewed, and approved 
by responsible agency administrators, to insure consistency with 
approved land management plans. (DOI 620 1.4 B)   

1.6 U.S. Fish and Wildlife Service Policy 

By addressing the range of potential wildland fire occurrences and including a full range of 
management responses, this SFMP meets Service wildland fire policy.  It is consistent with the 
Service Fire Management Handbook and the supplemental guidance in Interagency Standards 
for Fire and Fire Aviation Operations (Red Book).  This plan affirms these key elements of 
USFWS fire policy (621 FW 1): 

• Firefighter and public safety is the first priority of the fire management program, 
and with the possible exception of instances where the life of another is in jeopardy, 
we will not purposely expose an employee, contractor, or cooperator to life-
threatening conditions or situations. 

• Only trained and qualified fire management leaders, personne, and agency 
administrators will be responsible for, and conduct, wildland fire management 
duties and operations. 

• Trained and certified employees will participate in the wildland fire management 
program as the situation requires, and non-certified employees will provide needed 
support as necessary. 
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• Fire management planning, preparedness, wildland and prescribed fire operations, 
other hazardous fuel operations, monitoring, and research will be conducted on an 
interagency basis with involvement by all partners to the extent practicable. 

• The responsible agency administrator has coordinated, reviewed, and approved this 
FMP to ensure consistency with approved land management plans, values to be 
protected, and natural and cultural resource management plans, and that it addresses 
public health issues related to smoke and air quality. 

• Fire, as an ecological process, has been integrated into resource management plans 
and activities on a landscape scale, across agency boundaries, based upon the best 
available science. 

• Wildland fire is used to meet identified resource management objectives and 
benefits when appropriate; 

• Prescribed fire is employed whenever it is an appropriate tool for managing our 
resources and protecting against wildfire whenever it threatens human life, 
property, and natural/cultural resources; 

• Management actions on wildfires will consider firefighter and public safety, cost 
effectiveness, values to protect, and natural and cultural resource objectives; 

• Staff members will work with local cooperators and the public to prevent 
unauthorized ignition of wildfires on our lands. 

The Service expects that an FMP will integrate all wildland fire management and related 
activities within the context of an approved comprehensive conservation plan (CCP) and other 
land management plans. It defines a program to manage wildland fires and to assure that 
wildland fire management goals and considerations are coordinated and implemented to assist in 
meeting land management goals and objectives. 

1.6.1 Regional Policies 
All units in Region 2 of the Service will operate under a current FMP.  These plans will 

follow National and Agency specific policies laid out above.  Each plan will be reviewed on a 
yearly basis to ensure that the plan covers current goal, objectives and activities on refuge lands.  
This can be done utilizing the short checklist.  It the plan does not adequately cover current 
refuge goal, objective and actions for fire management the plan needs to be updated.  Regardless 
of currency the refuge fire management plan will be reviewed on an annual basis. 

1.6.2 Land Management Plans 
The USFWS develops a land management plan, referred to as a CCP, for all of its units.  

Step-down plans, such as a habitat management plan (HMP) and fire management plan, are then 
developed based on the goals and objectives described in the CCP. A CCP was completed for 
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• Bitter Lake NWR 

• Bosque del Apache NWR 

• Las Vegas NWR 

• Maxwell NWR 

• San Andres NWR 

• Sevilleta NWR 
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Chapter 2. Environmental Compliance 

2.1 National Environmental Policy Act  

2.1.1 Environmental Assessment 
An environmental assessment (EA) containing all eight units above was prepared in 2012.  

A 45-day public scoping period was completed prior to the full alternative development, and 
comments from scoping helped to shape the preferred alternative.  The multi-unit EA was 
developed with the format of showcasing each unit individually within the larger document.  A 
spatial element was also depicted for each unit as described above.   The EA was conducted in 
accordance with Council on Environmental Quality (CEQ) regulations for implementing the 
National Environmental Policy Act (NEPA) (40 Code of Federal Regulations [CFR] 1500).   

2.1.2 Categorical Exclusions 
The Code of Federal Regulations (CFR) (43 CFR 46.210) and DOI Manual (Part 516 DM 

8.5) identifies categorical exclusions (CX) pursuant to 43 CFR 46.205 for fire and fuels 
management actions.  The CX is a class of actions that do not individually or cumulatively have 
a significant effect on the human environment.  A CX is not the equivalent of statutory 
exemptions.  If an exception to a CX applies under 46 CFR 43.215, a CX cannot be used.  A list 
of CXs that may apply to fire management activities can be found as an appendix in the SFMP. 

When using CXs for planned fire management activities (including prescribed fires, nonfire 
hazardous fuels treatments, and burned area emergency response / burned area rehabilitation 
[BAER/BAR]), refuge staff will follow guidance identified in CFRs, DOI Manual and agency 
policy (Fire Management Handbook), and regional guidance for the application and 
documentation of the appropriate CX(s).  Per national and regional guidance, the refuge staff will 
also document the use of CXs.  Documentation of use of CXs will be kept in the project file (for 
fuels treatment) or incident history (wildfire) file. 

2.2 National Historical Preservation Act of 1966  
and Archeological Resources Protection Act of 1979 

Fire management activities on the refuges will be implemented in accordance with the 
regulations and directions governing the protection of cultural resources as outlined in Section 
106 of the National Historic Preservation Act of 1966, as amended.  The refuges will also 
comply with procedures identified in the Archeological Resources Protection Act of 1979 and 
the Archeological and Historical Preservation Act of 1974. 

All units in this SFMP will ensure compliance with Section 106 of National Historic 
Preservation Act for fire management by taking the following actions for 
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• wildfires,  

• BAER,  

• BAR, and  

• fuels treatments.  

2.3 Endangered Species Act of 1973 

Section 7 of the Endangered Species Act (ESA) of 1973 (16 U.S.C. 1531-1544, 87 Stat. 
884) directs all federal agencies to use their existing authorities to conserve threatened and 
endangered species and to ensure that their actions do not jeopardize listed species or destroy or 
adversely modify proposed critical habitat. Section 7(a)-(d) applies to situations involving acts of 
God, disasters, casualties, national defense or security emergencies, etc., and allows the 
regulations for implementing this section to accommodate the need for Federal agencies to 
respond immediately to emergencies.  Results of Section 7 consultations as well as other 
information regarding threatened and endangered (T&E) species will be found as an appendix 
within the SFMP. 

Further information regarding Section 7 consultations can be found at 
http://www.fws.gov/news/issues/fire.html  

and within the section 7 Consultation Handbook located at 
http://www.fws.gov/endangered/consultations/s7hndbk/s7hndbk.htm 

The refuges will implement their fire management program within the restraints of the 
ESA, as amended, and will take appropriate action to identify and protect from adverse impacts 
any rare, threatened, or endangered species and its habitats located within the refuges.   

While the ESA section 7 in the CCPs were completed with the best information available at 
the time, it is acknowledged that subsequent planning of individual activities may identify effects 
on listed species that were unknown at the time.  In consultation with USFWS staff, the agency 
administrator will determine on an annual basis   

1. whether any new ESA listings or designations of critical habitat have occurred for 
species in the vicinity;  

2. whether any new T&E species surveys have revealed species’ locations in or near 
proposed projects; and  

3. whether the projects conducted the previous year had the intended effects on T&E 
species and habitat.   

All units in this SFMP will ensure compliance with section 7 of the ESA for fire 
management by taking the following actions: 

http://www.fws.gov/news/issues/fire.html
http://www.fws.gov/endangered/consultations/s7hndbk/s7hndbk.htm
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• for wildfires;  

• for Burned Area Emergency Response (BAER);  

• for Burned Area Rehabilitation (BAR); and  

• for fuels treatments.  

USFWS policy requires that state threatened and endangered species and species of 
concern be incorporated into all planning activities.  USFWS staff will consult with state 
officials for fire management activities which may affect species or their habitats that are 
identified on these lists.  

2.4 Clean Air Act of 1990  

Activities that discharge pollutants (carbon dioxide [CO], particulate matter [PM10 and 
PM2.5], and other pollutants from fires) are subject to, and must comply with, all applicable 
federal, state, and local air pollution control requirements as specified in Section 118 of the 
CAA, as amended.  Air quality for the refuges is regulated by the State of New Mexico 
Department of Environmental Quality (DEQ).   

The area encompassed by this FMP is currently designated as in “Attainment” for the six 
criteria pollutants in accordance with the National Ambient Air Quality Standards (ozone, CO, 
nitrogen dioxide (NO2), sulfur dioxide (SO2), PM2.5 and PM10, and lead (Pb) by the US 
Environmental Protection Agency (EPA).  Information regarding compliance with the national 
air quality standards can be found at http://www.epa.gov/oar/oaqps/. 

2.5 Clean Water Act  

Fire management activities in the refuges must comply with CWA regulations.  Erosion 
from wildland fires is considered a nonpoint source form of pollution by the EPA.  Recently 
burned areas can erode when heavy precipitation occurs.  Additionally, fire retardant chemicals 
and foams that may be used in wildland fire activities may pose a threat to water resources.  The 
refuge will follow guidelines for use of fire retardants and foam identified in Guidelines for 
Aerial Delivery of Retardant or Foam near Waterways. 

2.6 The Wilderness Act of 1964  

Bosque del Apache and Bitter Lake NWRs contain designated wilderness areas.  The other 
six units do not have any designated or proposed wilderness areas due to the lack of area that 
meets wilderness criteria.  

  

http://www.epa.gov/oar/oaqps
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Chapter 3. New Mexico Fire District  
Fire Management Program 

3.1 District Spatial Fire Management Plan ____________________  

3.1.1 Purpose of the Spatial Fire Management Plan  
This spatial fire management plan (SFMP) is intended to address wildland fire management 

strategies for all acreage within the legislated boundaries of the refuges that make up the New 
Mexico (NM) Fire District (Bitter Lake National Wildlife Refuge [NWR], Bosque del Apache 
NWR, Dexter National Fish Hatchery and Technology Center (NFH-TC), Las Vegas NWR, 
Maxwell NWR, Mora NFH-TC, San Andres NWR, and Sevilleta NWR); and the defined 
planning area perimeter, extending outward to the mutual threat boundaries as specifically 
identified in formal agreements with local cooperating agencies. This SFMP will be reviewed on 
an annual basis to ensure the plan is still meeting the goals and objectives of the NM Fire 
District.  Revisions will be conducted based on these reviews.  When a comprehensive 
conservation plan (CCP) is updated for specific refuges covered in this plan, a revision will be 
completed for the appendices covering that refuge.  The plan is not intended to address the 
structural fire concerns of the refuge.  Specific activity plans have been included as appendices to 
this text and include, but are not limited to, preparedness plan, step-up plan, Delegation of 
Authority, and so forth. Other plans (such as prescribed burn plans, rehabilitation plans, 
contingency plans) are referenced in this text but are not included since they are written specific 
to an incident.  All such documents are subservient to the approved FMP and will be fully 
implemented under its approval authority. 

The plan must provide detailed procedures for managing wildland fire and for 
implementing a prescribed fire program in support of specific resource management objectives. 

In carrying out FMP actions, the decision to use fire will be adequately covered in existing 
and future management plans. All Fire Management actions must comply with NEPA 
requirements. The use of fire is covered by the Service’s Categorical Exclusions that directly 
address fire management issues. See Department Manual, 516 DM 6 Appendix 1, Fish and 
Wildlife Service, 1.4 Categorical Exclusions, B. Resource Management Section (4) “The use of 
prescribed burning for habitat improvement purposes, when conducted in accordance with local 
and State ordinances and laws,” and (5) “Fire management activities, including prevention and 
restoration measures, when conducted in accordance with departmental and Service procedure.” 
(Federal Register, Vol. 62. No. 11, January 16, 1997, Notices, pp 2380-2382). All FMP actions 
will comply with Section 106 of NHPA.  

3.1.2 NEPA Compliance and Public Involvement  
Regulations published in the Federal Register (62 FR 2375) January 16, 1997, 

categorically exclude prescribed fire when used for habitat improvement purposes and conducted 
in accordance with local and state ordinances and laws. Wildfire suppression and prescribed fire 
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are both categorically excluded, as outlined in 516 DM 2.  In addition, the issuance of new and 
revised site, unit, or activity-specific management plans for public use, land use, or other 
management activities when only minor changes are planned, are also categorically excluded. An 
example includes an amended fire management plan. 

The objectives of the district fire management program are based on each units CCP, but 
this document is a stand-alone NEPA compliant plan. 

3.1.2.1 Fire Management Goals 
The overall goal of the FMP is to present an ecosystem-based approach — an 

environmental management approach that recognizes the full array of interactions within an 
ecosystem, including humans, rather than considering single issues, species, or ecosystem 
services in isolation — for protecting resources at the six NWRs and two NFHs–TCs that make 
up the New Mexico Fire District.   

3.1.2.2 Fire Management Objectives 
Objectives derive from goals and provide the basis for determining actions or strategies (in 

this case, fire and vegetation management treatments) and then monitoring treatment 
accomplishments and success.  

There are two district-wide objectives that guide the fire management actions on the six 
NWRs and two NFHs–TCs based on the purpose and need for the FMP and USFWS direction.  

OBJECTIVE 1 Protect life, property, human improvements, and cultural resources from the 
threat of wildland fire through prevention, education, mitigation, and restoration 
actions on and adjacent to the NWRs and NFHs–TCs.    

OBJECTIVE 2 Protect, restore, and maintain the ecological integrity of native biological 
communities by using prescribed fire (planned ignitions), wildfire (unplanned 
ignitions), and mechanical and chemical treatment methods to support a diversity 
of wildlife occurring on and near the NWRs and NFHs–TCs. 

3.1.3 Description of District  
The New Mexico Fire District consists of the six NWRs and two NFHs-TCs listed in 

section 3.1.1 above.  Additional information on each station is included in the appendices. 

3.1.3.1 Bitter Lake National Wildlife Refuge  
The refuge was established in October 8, 1937, by Executive Order 7724 “as a refuge and 

breeding ground for migratory birds and other wildlife.” Management emphasis on the refuge is 
placed on the (1) protection and enhancement of habitat for endangered species and federal 
candidate species; (2) maintenance and improvement of wintering crane (Grus spp.) and 
waterfowl habitat; (3) monitoring and maintenance of natural ecosystem values; and (4) habitat 
management to maintain populations of Neotropical migrants (birds that migrate to the United 
States from Central and South America), shorebirds, and resident species associated with the 
lower Pecos ecosystem. While originally established to save wetlands vital to the perpetuation of 
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migratory birds, the isolated gypsum springs, seeps, and associated wetlands protected by the 
refuge have been recognized as providing the last known habitats in the world for several unique 
species.  Bitter Lake NWR provides habitat for at least 323 bird species, 57 mammal species, 
50 reptile and amphibian species, and 24 fish species.  

3.1.3.2 Bosque del Apache National Wildlife Refuge 
Bosque del Apache NWR was established by Executive Order 8289 on November 22, 

1939, “as a refuge and breeding ground for migratory birds and other wildlife.”  Refuge lands 
have become increasingly important as habitat for wintering snow geese (Chen spp.), ducks, 
sandhill cranes, Neotropical birds, and endangered species. In addition, the refuge supports a rich 
diversity of resident wildlife. The refuge is a leader in the control of exotic (nonnative) 
vegetation in riparian areas, restoration of native riparian vegetation, and maintenance of riparian 
health. The development and restoration of wetlands has allowed for intensive moist soil 
management practices, which benefit a tremendous number of wildlife species.  

3.1.3.3 Dexter National Fish Hatchery–Technology Center 
The primary mission of the Dexter NFH–TC is to assist in the preservation, culture, and 

recovery of imperiled fishes of the American West. In conjunction with this more specific 
mission, the hatchery supports the broader mandates of the USFWS as it relates to the 
preservation of all native species and their habitats. The hatchery grounds support a significant 
amount of wetland; these resources are similar to other wetlands in the Pecos Complex that serve 
as additional habitat and breeding ground for migratory birds and associated wildlife.  

3.1.3.4 Las Vegas National Wildlife Refuge 
The refuge is located at the junction of two unique ecosystems: the Great Plains prairie 

grasslands to the east and the Rocky Mountains to the west. Due to the blending of multiple 
ecosystem characteristics, the refuge provides habitat for a variety of unique plants and animals. 
The refuge provides habitat for over 270 species of birds, with approximately 80 of these species 
nesting on the refuge. Out of the 128 Neotropical species found on the refuge, 52 nest on the 
refuge. A variety of mammals, amphibians and reptiles can also be found on the refuge. 

3.1.3.5 Maxwell National Wildlife Refuge 
Maxwell NWR was established on August 24, 1965, to provide a protected area for 

waterfowl migrating through the Central Flyway.  During the early development phase of the 
refuge, plans called for providing a feeding and resting area for migrating waterfowl, and the 
available irrigated farmlands were to be used to produce green browse and other foods for 
waterfowl. In addition, the refuge has made great strides in restoring and conserving grasslands 
and wetlands to fulfill its larger purpose of managing lands “for use as an inviolate sanctuary, or 
for any other management purpose, for migratory birds.” The refuge’s management activities are 
designed and implemented to provide habitats for a wide variety of migratory and resident 
species, including over 280 species of birds, 42 species of mammals, 23 species of reptiles and 
amphibians, and 10 species of fish. This also includes federally listed threatened and endangered 
species and several other species of concern. 
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3.1.3.6 Mora National Fish Hatchery–Technology Center 
The purchase of land for Mora NFH–TC was initiated in 1989, when the United States 

Congress appropriated financing for a hatchery feasibility study. The hatchery was established 
with the primary objective to provide federal leadership to conserve, protect, and enhance fish 
and wildlife and their habitat for the continuing benefit of people.  The Mora NFH–TC is 
dedicated to the restoration and recovery of the endangered Gila trout (Oncorhynchus gilae 
gilae), a fish found only in the upper headwaters of the Gila River in New Mexico and Arizona. 

3.1.3.7 San Andres National Wildlife Refuge 
San Andres NWR was established in 1941 by Executive Order 8646 for the “conservation 

and development of natural wildlife resources.” The primary emphasis since establishment has 
been the restoration and management of desert bighorn sheep (Ovis canadensis Mexicana). The 
Refuge is located approximately 20 miles northeast of Las Cruces, New Mexico, in Dona Ana 
County, and encompasses 57,215 acres of the southern portion of the San Andres mountain 
range. The Refuge is completely surrounded by White Sands Missile Range (WSMR or Range) 
operated by the Department of Defense and has very limited public access.  The Range 
surrounded Refuge lands in 1952 when Public Land Order 833 permanently established WSMR 
after World War II.  White Sands National Monument, established in 1933, lies within the 
Tularosa Basin on the east side of the Refuge.  The Jornada Experimental Range (JER) Station, 
established in 1912, retains certain research rights over the western portion of the Refuge.  This 
land was transferred from the JER to the Service for establishment of the Refuge in 1942.  The 
White Sands Test Facility, a part of the National Aeronautics and Space Administration (NASA) 
borders the Refuge in the southwest corner.  Refuge staff must pass through NASA or WSMR 
lands to enter the Refuge’s main access points. 

3.1.3.8 Sevilleta National Wildlife Refuge 
Sevilleta NWR was established in 1973 and is about 230,000 acres in size.  The refuge has 

a unique purpose: to preserve and restore native wildlife and plants and the systems that support 
them; to allow natural processes to operate; to encourage and facilitate research; and to provide 
educational opportunities for the public. Four major biomes come together at the refuge: Pinyon-
Juniper Woodlands intersect with the Colorado Plateau Shrub Steppe, Chihuahuan Desert, and 
the Great Plains Short Grass Prairie.  Adding to the diversity, the Rio Grande bisects the refuge 
and provides habitat for dozens of fish and wildlife species and a corridor for wildlife movement. 
The refuge hosts a diverse array of research projects conducted by researchers from around the 
globe. 

Prior to establishment of the refuge, cattle ranching combined with drought and invasive 
species, took their toll on native plants and wildlife. Today, USFWS staff and volunteers work 
hard to return native plants, processes, and wildlife to the refuge. They remove tamarisk and 
other invasive plants and replant with native species. The refuge currently manages two wetland 
units for migratory birds and may add more units in the future. The refuge is currently restoring 
Gunnison’s prairie dog to the refuge in the short grass prairie and previously reintroduced 
American Pronghorn to the refuge. The refuge hosts a captive management facility for the 
Mexican gray wolf to assist in recovery of this endangered predator. 
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3.1.4 Historical Role of Fire on District  
Early descriptions of this region give some insight as to the historical role of fire. Beale 

1858 (in Humphrey 1958), described the El Camino Real, a 90 mile trail from Las Cruces to 
Socorro as “The whole extent, as far as vision reached ahead, was a level plain, covered thickly 
with the most luxurious grass . . . Hundreds and hundreds of thousands of acres, containing the 
greatest abundance of the finest grasses in the world.” Pope 1854 (in Gardner 1951) described 
the same region as “table-lands destitute of wood and water, except at particular points, but 
covered with a luxuriant growth of the richest and most luxuriant grasses known to this 
continent” and Froebel 1859 (in Humphrey 1958) wrote “excellent grass the whole way” 
describing his journey along the El Camino Real. 

Fire has long been an element in the ecology of New Mexico plant communities, and fire is 
commonly evoked in the creation and maintenance of grassland (Axelrod 1985; Wright and 
Bailey 1982). Fire history for the southwest, has been examined by Ahlstrand (1979, 1980), 
Bahre (1991), Dieterich and Hibbert (1990), Humphrey (1974), Komarek (1969), Robinson 
(1990), Swetnam (1990), Swetnam and Baisan (1995), and Young and Evans (1980). 

Most fires were lightning caused, but Native Americans in New Mexico customarily set 
fires in woodlands and grasslands to force game into openings, to clear land for farming, and to 
drive away insects (Scurlock 1993). Fire frequency is correlated with the development of fuel 
sufficient to effectively distribute the fire over the terrain. 

Climatic patterns of wet vs. drought cycles had a substantial effect on the frequency and 
extent of fires in the region. In general, the fire history was characterized by large, extensive fires 
occurring in drought years; however, fires did not occur in all drought episodes. The most 
favorable years were extremely dry years preceded by above average wet years, which produced 
excessive amounts of vegetative fuels. During wet years fires did occur but were limited in size 
and frequency. Most fires were low intensity spreading generally up drainages and across grass 
dominated regions. 

These pre-settlement fires maintained open stand conditions, and this thinning action 
served to prevent catastrophic crown fires, which have occurred in this century.  

Exotic introductions such as tamarisk (Tamarisk spp.), kochia (Kochia scoparia), Russian 
thistle (Salsola kali) and Russian olive (Elaegnus augustifolia) have had several effects on the 
native vegetation, including the alteration of disturbance regimes such as fire intensities and 
frequency (Huenneke 1995), other effects include displacement of native vegetation, reduction in 
plant diversity, alteration of water balance or hydrology, and changes in soil characteristics and 
nutrient cycling. 

3.1.4.1 Ignition Source and Seasonality 
The fire season is determined by correlating weather, primarily Burning Index (BI) and 

Energy Release Component (ERC) with historical fire occurrence and cause data. Historically 
there are two distinct fire seasons that can be identified, the “false monsoon” and the “true 
monsoon.” These are not true monsoons but the term is used to denote the summer convective 
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storm pattern that develops each year in response to moist air flows from the Gulf of Mexico. 
The fires that occur during the two seasons are often quite different. 

The first season begins with the arrival of the “false monsoon” season and the period of 
highest fire danger. Hot, dry surface winds create thermals and carry moisture that is beginning 
to flow aloft from the Gulf of Mexico to form very weak storm cells over higher elevations and 
mountains (Bock et al.; 1976; Pyne 1984). While these storm cells are not usually well 
developed, virga, high surface winds, and lightning are common and occasional ignitions can 
occur. Resulting fires at this time of the year are the most intense and typically have the highest 
rates of spread since the warm season grasses are dormant at this time of year and the fires are 
often wind driven. The occurrence of these fires usually peaks just before the height of the 
monsoon in late July (Swetnam et al. 1989). 

The second fire season begins with the onset of the “true monsoon.” When these storms 
begin to occur, they are usually well developed by mid-July and historically occurred on an 
almost daily basis throughout the southern plains area. Although fuel moistures are lower and 
burning indices are higher during the first fire season, in general more fires occur in the second 
fire season because there are many more lightning producing storms. By August, when 
thunderstorm activity peaks, vegetation is in full green-up, live fuel moisture is at its peak and 
fire activity begins again to diminish. In some years, this second fire season has been 
documented to run to the end of September or early October at which time most plants enter into 
full dormancy. While fires may continue to burn throughout the winter months (due to heavy 
accumulations of dead and dormant grasses), low diurnal temperatures, the lack of ignition 
source and the presence of morning frost and dew keep fire activity to a minimum from October 
through February.  

Ignition sources include lightning and human caused (such as smoking, fireworks, and 
campfires). The district makes concerted efforts to minimize and manage unwanted ignitions 
through the creation of fuel breaks and an active prevention and public education program. No 
recreational fires are allowed outside approved camping areas. 

Fire Effects 
Fire is a highly variable and dynamic influence effecting ecosystem dynamics across the 

district. Accordingly, individual post fire effects will be variable and dependent on a number of 
factors including some of the following; weather, fuel conditions, plant morphology, season, 
soils, vegetative community, and management practices.  Management goals and objectives of 
predicted post fire effects and objectives must be annually evaluated though the systematic 
installation and management of a long term fire effects monitoring program. 

For additional information on the effects of fire refer to CCP and the U.S. Forest Service 
publications entitled, Effects of Fire on Fauna, Effects of Fire on Air, Effects of Fire on Soil and 
Effect of Fire on Water (U.S. Forest Service 1978) and the “Categorical Exclusion for the 
Bosque del Apache NWR, 2008.” This series of publications summarizes state of the art 
information regarding fire “mechanics” and expected post burn changes in micro-environments. 
These publications provide additional information for analyzing the benefits, damages, and 
values of the various fire management alternatives.  
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Effects on Water Resources 
Sediment and turbidity are the most dramatic and important water quality responses 

associated with fire, although they are the most poorly documented. Generally speaking, 
increased fire intensities will result in increased sediment transport. Within the Refuge, the 
potential for post fire impacts to water quality, and possibly the fisheries resource within the Rio 
Grande and Pecos floodplain, are significant. The degree to which these impacts can occur is 
dependent on the following factors: (1) Fuel loadings immediately adjacent to the rivers and 
wetlands. In areas where heavy accumulations of 100 and 1000 hour time lags are consumed, 
high fire intensities can result in physical changes that weaken soil structure along stream 
channels. In addition, the release of stream sediment is further encouraged following the removal 
of vegetation that would normally stabilize stream banks. (2) The removal of over story 
vegetation, such as mature cottonwoods along the Rio Grande, can increase solar insolation and 
thereby water temperature. 

The potential for wildland fire to threaten water quality is due principally to the presence of 
invasive Tamarisk along the banks of the Rio Grande and Pecos River. Tamarisk may produce 
intense wildland fires that may produce some short-term degradation of water quality in the Rio 
Grande and Pecos. However, the relatively flat nature of the valley floor will help to minimize 
potential surface runoff from other burned areas. Additionally, low intensity prescribed burns 
may be used to treat heavy fuel loadings within areas of close proximity to waterways and 
wetlands, thereby reducing the potential for unwanted wildland fire and associated threats to 
water quality.  

Effects on Air Quality 
The direct effects from smoke are related primarily to three factors: (1) release of 

particulate matter into the atmosphere, (2) temporary loss of visibility, and (3) prolonged 
production of carbon monoxide (CO). The effects are usually temporary and subside soon after a 
fire is extinguished (Agee 1974). In addition, air pollution from forest and range fires has been a 
natural ecosystem output for thousands of years, cycling carbon and other materials into the 
atmosphere (Komarek 1970).  

Historically, less than 5 percent of the annual emissions of air pollutants in the United 
States have been from forest and range fires (Cooper 1971). In terms of percentage contribution 
to the total U.S. air pollution, particulate matter from these fires is the largest source. About 13 
percent of the total U.S. particulate emissions originate from fires (Colemen 1973); the much 
smaller percentages of carbon monoxide, hydrocarbons, and nitrogen oxides result in a total air 
pollution contribution from fires of less than 5 percent. 

The emission rate of particulate depends heavily on fire type, intensity and phase 
(Sandburg et al. 1978). Heading fires produce about three times more particulate than backing 
fires (Ryan and McMahon 1976). For a given fire, emissions during the smoldering phase can be 
eight times higher than the flaming phase. Furthermore, emissions per ton of fuel burned is in 
inverse proportion to fire intensity; for example, fuel beds with needles and grasses produce 
more particulate than woody fuels alone (Sandburg 1974). The organic character of particulate 
also varies with fire type (Ryan and McMahon 1976). Particulate from backing fires is black and 
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sooty, while that from heading fires appears yellowish to dark brown to oily (Sandburg et al. 
1978).  

Two products of complete combustion, carbon monoxide and water, make up over 90 
percent of total mass emitted from wildland fires. It is the other substances in relatively small 
quantities that are classified as criteria air pollutants (EPA 1972). After particulate, CO is the 
most abundant air pollutant from wildland fire. It may be a direct hazard to human health 
depending on the duration and concentration. Concentrations as high as 200 parts per million 
(ppm) have been recorded close to flames but was reduced to ten ppm 100 feet away from the 
same flaming front.  

Within the New Mexico Fire District, the primary concerns for health and safety as it 
relates to wildland and prescribed fire smoke are: 

• Carbon monoxide that tends to accumulate with firefighters as a result of slow 
burning and smoldering combustion (Countryman 1971). 

• Potential health impacts to individuals susceptible to smoke.  

• Reduced visibility on roadways.  

Accordingly, the selection of firing technique as it related to prescribed fire operations is 
important. Backing fires give more complete combustion of fuel and produce less smoke. Even 
though this technique is slower and more expensive to use, fewer pollutants are put into the 
atmosphere and visibility is less restricted than with head fires (Mobley et al. 1978). In addition, 
burning well into the established dormant season (February to May) within the Refuge/Hatchery 
will reduce smoke discharge and increase combustion due to the lower live fuel moisture 
contained in vegetation at this time of year. Keeping pile and windrows clear of dirt and 
providing for enough drying time prior to ignition are important factors associated with the 
reduction of pollution related to debris burning. 

Effects on Wildlife 
Fire’s effects on wildlife, both direct and indirect, are documented in such comprehensive 

reviews as Lyon et al. (1978) and Kramp et al. (1983). In addition, Agee (1974) has concluded 
that the policy of fire suppression or in some cases exclusion, given its potential effect on 
vegetation mosaic and diversity, has a detrimental effect on many species of wildlife. Leopold et 
al. (1963) detailed reductions in wildlife carrying capacities caused by fire suppression policies 
that excluded fires in habitats where under story vegetation and ground fuels had built up above 
natural levels. 

Generally, direct impacts of fire on fauna include disturbance or mortality of individuals or 
groups of individuals. However, significant wildland fire mortality and direct killing of wildlife 
by prescribed burning is rare (Lyon et al. 1978). Larger mammalian vertebrates will generally 
move away from a fire. However, the availability of adjacent suitable habitat may be critical for 
local populations. A local herbivore population decline may in turn result in a loss of prey items 
for carnivores. 
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Birds are less likely to be directly affected by fire, but some losses may occur in nesting 
sites if fires coincide with nesting season. Wright and Bailey (1982) indicated that fire in desert 
grasslands prairie was beneficial to scaled quail. Renwald (year) reported however that when 
burning large blocks of upland habitat, some mesquite/saltbush thickets should be protected to 
provide adequate cover. Bock and Bock (1978) reported much higher populations of raptors and 
upland game birds on one-year-old alkali sacaton burns when compared to unburned areas. 
Furthermore, their study indicated that wildlife benefits most if mixed age classes of alkali 
sacaton are maintained through prescribed fire application. Bolen (1983) reported similar 
findings detecting the highest lark sparrow and mourning dove populations in recently burned 
sacaton flats. 

Riparian-dwelling reptiles and amphibians are usually protected from heat and loss of 
cover. Loss of some snakes, salamanders, lizards and toads will occur, but immediate population 
declines are usually insignificant. Because of their diversity, riparian habitats are especially 
sensitive but not usually impacted by high intensity fire. However with the encroachment of 
volatile exotic species such as tamarisk and kochia, the presence of fire and the intensity of these 
fires have increased. Fire which consumes stream side vegetation or upslope cover may have 
adverse impacts on these rich resources, as well as on aquatic life and water quality. 

Indirect effects on wildlife include habitat modification and shifts in species composition of 
communities. While Lyon et al.(1978) states that the post-fire successional effects on fauna 
resulting from the creation of seral and climax mosaics in habitats cannot be generalized in terms 
of their benefit, Wright (1974), has found that the reintroduction of fire (into systems where fire 
has been excluded) can positively affect wildlife through habitat alternation; that is, by creating 
habitat diversity or recreating lost or degraded habitats. Generally, the quantity and quality of 
ungulate forage generally increases after burning. Kramp et al. (1983) generalized that fire 
increased food for herbivores dependent on browse: browse species proliferate in early post-fire 
succession, and the nutritional quality of browse is high immediately following a fire.  

Animals which utilize dense ground vegetation for food and cover may be reduced initially 
unless islands of vegetation remain unburned or suitable habitat is available outside the burn 
area. Increased predation pressure can occur due to losses in prey populations. Animals with 
specific habitat requirements or territorial animals with narrow ranges may be impacted by 
habitat loss. Nevertheless, beneficial effects of fire far outweigh and offset any direct or indirect 
wildlife losses (Vogl 1967). Most wildlife are attracted to burned areas because of increased 
palatability, availability and early spring green up of grasslands (Wright 1982).  

Effects on Vegetation 
Generally speaking, the effects of fire on vegetation within the district should be 

categorized as favorable to grass species and unfavorable to invading brush species, both native 
and nonnative. Morphologically, grasses are better adapted than shrubs to withstand the effects 
of hot fires, since the growing points are close to the ground where they escape the severest heat 
(Humphrey 1962). Many of the bunch grasses in the region reproduce by tillers at the base of the 
bunch or culm, tillers that are often protected from fire by large accumulations of prior years’ 
growth and dead biomass (Gavin 1980). Shrubs, by contrast, have their growing tissues exposed 
at the ends of branches and in the cambial layer just beneath the bark. Recurrent fires, merely by 
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their effect in repeatedly burning back to the ground those shrubs that are not killed outright, 
may maintain woody species in a non-fruiting stage. This reaction may be almost as effective in 
the control of shrub invasion into traditional grassland as killing them outright.  

Annual grasses may be harmed more by burning than perennials. Although fires usually 
sweep through a stand of annual grasses after the plants are completely dead, much of the seed 
crop essential for maintaining the stand the following year may be killed from the heat or 
consumed by the flame (Humphrey 1962). This is particularly likely to occur if a fire occurs 
soon after the plants have matured and while most of the seeds are still retained in the heads. 
Perennials are most severely damaged by fire after they have already broken spring dormancy 
and made considerable new growth. For this reason, early spring burning favors warm season 
grasses over cool season grasses.  

Perhaps two other factors which should be considered in relation to fire effects on 
vegetation, especially as it relates to prescribed fire, are the availability of moisture and the “ash 
bed” fertilizing effect. In general, plants subjected to fire during or immediately prior to extended 
drought are more severely affected than under normal weather conditions. In addition, burning 
following a rain reduces damage to plants by increasing the moisture content of the plant base 
and litter around the base of the plant as well as the soil moisture (Wright 1970). Gavin (1980) 
has detected significantly higher post burn production rates of alkali sacaton burned in the spring 
(favorable rainfall before and after the burn) than similar burns conducted in the fall, and has 
attributed this increase to two primary factors: 

• Higher soil moistures at the time of burning 

• The ash bed and its fertilizing effect created as a result of the spring burn was 
immediately recycled into the soil by spring rains; ash beds created during fall 
burning was often lost from the site due to high winds and lack of fall rainfall. 

According to Maryland (1967), the “ash bed” effect is important in the sense that when the 
ash bed left from burning robust bunch grasses such as sacaton is significant and is recycled into 
the soil, the fertility effects are generally sufficient to materially improve the reseeding and 
establishment of forage plants.  

Fire will continue to have a significant effect on plant communities through structural and 
compositional changes.  Refuge objectives provide for the use of fire to manage unwanted plants, 
especially woody species, to remove unwanted litter accumulations, to modify species 
composition, to enhance herbaceous productivity and to enhance plant community structure.  

Effects on Cultural Resources 
Across the district, there are archeological and cultural sites and objects that have yet to be 

inventoried or detected. These resources could potentially be damaged by fire management 
activities. Identified resources will be protected from fire impacts to the fullest extent possible 
through the following procedures: 
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Impacts on cultural resources must be analyzed and mitigation measures specified in all 
prescribed burn unit plans. The Regional Archeologist or designated Resource Advisor should be 
consulted during preparation of the plan if cultural resources have the potential to be impacted. 

The prescribed burn will be informed on the location of cultural resources and in the 
identification of archeological artifacts. 

Heavy equipment and off road vehicle travel may be prohibited during prescribed fire 
operations. Prescribed fire plans will be written to take advantage of physical barriers and lack of 
fuels as burn perimeters. 

The major concern is the adverse impact of ground disturbance from construction of fire 
lines either during prescribed burns or wildland fire suppression. A Resource Advisor should be 
consulted prior to the construction of line or ground disturbance, whether by hand or machine, 
prior to taking action if at all possible. When possible, wildland fires will be suppressed utilizing 
indirect and/or minimum impact suppression tactics. 

In general, the concern for direct fire damage to archeological sites is small but will remain 
a concern until a complete archeological survey has been completed in fire prone areas. Fire 
threshold information indicates that unless a burning temperature of 500 to 600 degrees 
centigrade (ºC) is reached and maintained for at least 20 minutes, damage to most archeological 
sites is minimal. 

3.2 Wildland Fire Operational Guidance _____________________  

3.2.1 General Description of Fire Management Zones 
Zones provide land managers, incident personnel, cooperators and adjacent landowners a 

clear picture of geographic areas associated with a certain set of management actions.  Zones 
also assist in prioritizing treatments to meet both fuels reduction and resource management goals.  
Therefore, Zone boundaries have been defined based on values at risk (infrastructure, 
improvements, critical habitat, and research sites) and land management objectives.  While 
zoning provides general guidelines for asset protection and how fuels may be managed, USFWS 
also considers in detail the wide range of natural and cultural heritage values that may be found 
in an area.  Accordingly, management practices will vary between zones even though fuel loads 
and type may be similar.  This management flexibility is essential for the maintenance of 
resource and other identified values across the planning area.  Any identified constraints 
concerning management actions are specifically identified on the operations map.  It should also 
be noted that the potential advantages and importance of on refuge zones be complimented by 
identifying neighboring zones with potential high asset protection values.  Whether these are 
formally designated as Asset Protection Zones or not, the identification of on and off-site zones 
provides practical information to assist refuge management and neighboring landowners with 
identification and implementation of mitigation measures and management actions. 

When evaluating appropriate management response, we will consider risks to public and 
firefighter safety, threats to the values to protect, and the cost of the various mitigation strategies 
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and tactics. Wildfires will be staffed or monitored during active burning periods as needed to 
ensure that appropriate mitigation actions can be made to protect values threatened.  

3.2.1.1 Asset Protection Zone (APZ) 
Primary Objective: Protection of life/property or other high value resources including 

critical habitat requiring protection from fire.  Resource values are secondary. 

Primary Strategy: Reduce fire hazard through pro-active fuels treatment for point 
protection, institute full suppression of wildfire. 

3.2.1.2 Strategic Management Zone (SMZ) 
Primary Objective:  Reduce fuel intensity at landscape level to allow for safer, less costly 

wildfire management while balancing resource values. 

Primary Strategies:  Full range of wildfire management options considering resource 
values.  Areas with high hazard will be identified for fuels projects to reduce and moderate fire 
behavior. 

3.2.1.3 Land Management Zone (LMZ) 
Primary Objective:  Manage fire to promote resource values, restore or maintain desired 

resource conditions. 

Primary Strategies:  Full range of wildfire management options with primary consideration 
for resource values and objectives.  Fuels projects will be identified to restore or maintain 
resource conditions within desired conditions. 

3.2.2 Preparedness 
Preparedness is the work done prior to wildland fire ignitions and includes actions which 

are completed on a routine basis prior to each fire season.  This also includes incremental actions 
conducted in response to increasing fire danger to ensure an effective suppression action 
involving training, planning and organization, maintaining fire equipment and supplies, and 
making contacts with cooperators. Fire line preparation and fuel hazard reduction for resource 
protection are examples of this type of routine action. The primary objective of this program is to 
have a well trained and equipped fire suppression organization. 

The goals for the NM Fire District preparedness program are as follows: 

• Establish and annually reassess the District step-up plan, to assure the most 
effective response to wildland fire within and adjacent to the Refuge. 

• Update annually, existing fire management and associated plans (such as dispatch 
and training), call-out lists, mobilization guide, extended attack documents, and so 
forth, to ensure fire readiness. 

• Develop and maintain fire prevention, detection, investigation procedures. 
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• Develop and maintain the Agency Administrators briefing package for the Refuge 
(critical resource and vegetation maps, land status, T&E list, and so forth). 

• Conduct a pre-season fire readiness inspection of fire personnel, engines, dozers, 
water tenders and station/cache.  

• Continue to develop and maintain fire qualified personnel trained and equipped for 
initial attack. 

• Establish interagency contacts and agreements for dispatching and additional 
resources necessary to control fires that exceed the capabilities of the refuge. 

• Maintain the Refuge fire cache network and engines/equipment assigned. 

• Maintain physical fitness program for all fire trained personnel. 

3.2.3 Program Reviews 
District program reviews of each station are yet another form of a program review intended 

primarily to determine the state of preseason readiness. These inspections will be generally 
focused on the fire cache, equipment status and individual preparation of initial attack resources 
assigned. The latest version of the Interagency Standards for Fire and Fire Aviation Operations 
guide will be the basis on which these inspections will be conducted. Typically, inspections will 
involve expertise from outside the Refuge and preferably, from outside the Agency and will be 
coordinated by the Fire Management Officer (FMO).  

Fire management operations are subject to scheduled program reviews as requested by the 
Regional Office. The purpose of these program reviews is for the fine tuning of the Fire Program 
Analysis (FPA) system and, accordingly, review items will include such elements as the 
expenditure of funds (accounting), the appropriateness of staffing levels and defined fire season, 
program effectiveness in relation to established goals and objectives and so forth. Typically, such 
reviews will involve only the associated staff from within the USFWS. 

3.2.4 Training/Qualifications 
The Fire Management Officer will supervise and provide guidance in the recruitment and 

training of fire management personnel. All fire personnel will be trained and fully qualified for 
the position in which they serve in accordance with PMS 310-1, Parts 1 and 2, Wildland Fire 
Qualification Subsystem Guide.  

On-the-job training, both technical and physical, will be conducted by the Fire 
Management Officer and/or designated qualified trainers with cooperation and joint participation 
of personnel from cooperating agencies. Each employee’s experience and training record will be 
maintained in the Incident Qualifications Certifications System (IQCS). There are three levels of 
qualifications for which training is designed: 
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Regular personnel assigned within the district and who maintain red cards. The prerequisite 
training (S-130, S-190, I-100, L-180, pack test) is needed for qualification. These regular 
firefighters can be assigned duties on the unit during initial attack and on project fires.  

Regular personnel that have IQCS certification, in addition to their red card qualifications, 
for assignment on and off the refuge. 

Seasonal firefighters assigned at the Refuge. 

3.2.5 Physical Training 
All red-carded firefighters must meet the IQCS physical fitness requirements of their 

position at the appropriate level of the Work Capacity Test and pass a physical exam.  A physical 
fitness program will be made available to all primary firefighting personnel.  The program is 
optional for collateral duty personnel who are maintaining a red card and have the permission of 
the Fire Operations Specialist.  For these individuals, the exact nature and level of participation 
must be negotiated with the individual supervisor involved. The physical fitness program is 
highly recommended for all arduous duty personnel and at a minimum, will consist of three one-
hour blocks of exercise a week during regular work hours. 

3.2.6 Staffing and Training Plans 
The staffing plan reflects the total number of firefighters and overhead required within the 

district to effectively meet the fire suppression goals established in the fire management plan.  

The annual Training Plan for the district will be completed by the District FMO and kept 
on file with the District FMO. Training Plans/Employee Development Plans will change 
annually in conjunction with personnel transfers out of the Refuge, the establishment of new 
positions or reassignment of responsibilities within the district and the completion/upgrading of 
training qualifications by those participating in the program. The training plan is an assessment 
of what is required within the district to meet the full performance level expressed in the staffing 
plan. It identifies qualification deficiencies and training opportunities required to satisfy these 
deficiencies. It is a “blueprint” for the formal nomination of participating employees to required 
fire training as well as the authorization for the obligation of funds associated with this training. 

3.2.7 Delegation of Authority to Fire Staff 
The Delegation of Authority (DOA) for the New Mexico Fire District is reviewed and 

signed on an annual basis by all Refuge and Hatchery Managers.  The authority will be 
completed when the suppression of a fire within the Refuge is formally delegated to a 
cooperating representative or agency (excludes initial attack) or the fire extends past a single 
burning period. 

See the appendices for refuge-specific agreements. 
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3.2.8 Readiness 
The staffing plan is a static document that reflects the total number of firefighters and 

overhead required within the district on a permanent basis in order to effectively meet the fire 
suppression goals established in the fire management plan. The plan should not change unless 
the average fire size increases significantly over the years.  The minimum staffing level required 
in the plan was determined according to an initial attack analysis of historical fire size within the 
district. Staffing levels reflected in the staffing plan were established to satisfy the minimum 
initial attack requirements and all of the overhead requirements, of 90 percent of fires which 
occur, assuming that the normal and expected support from local cooperators is contributed to 
each and every suppression effort.  

Staffing responsibilities as reflected in the staffing plan are position driven. Overhead 
assignments and responsibilities in the suppression and prescribed fire organizations are based on 
organization needs. Similarities between regular, non-fire duties are linked to the most 
appropriate realignment of these duties within the emergency fire organization. The staffing plan 
should be considered by management in conjunction with the recruitment/hiring of non-fire 
funded positions and when possible, during the annual performance appraisal of individual 
positions (employees) identified as participants to the plan. 

3.2.9 PPE  
Every red carded wildland fire fighter will be issued the minimum required personal 

protective equipment (PPE) and support gear in accordance with the approved preparedness plan. 
Personal wildland fire equipment must be issued and signed for on the appropriate forms, either a 
DI-105 or the Fire Fighter Equipment Issue Form.  

Each qualified firefighter who has been issued PPE and assigned in ROSS (Resource 
Ordering Support System) will be expected to respond to all calls within their assigned area. 
Accordingly, all IA personnel should have their PPE readily available to them at work during the 
entire fire season. Employees, who have been assigned a vehicle, should have their IA gear in the 
vehicle at all times. Line gear should be completely stocked with water, MREs, or other food 
items, etc. in sufficient quantity to sustain the firefighter for 24 hours. 

3.2.10 Equipment 
All firefighting and heavy equipment will be made available for fire suppression efforts 

within the Refuge of assignment. Only red-carded employees qualified as equipment operators 
will utilize equipment in fire suppression efforts. A pack test score of moderate or greater will be 
required to run heavy equipment (such as dozers, graders, and so forth) within the active fire 
perimeter. While certified heavy equipment operators employed and red-carded by the federal 
government but not assigned to a Refuge the fire is on will be authorized to operate equipment 
owned by a Refuge, these privileges will not be extended to personnel from local or state fire 
departments or private contractors. Relative to the fire apparatus assigned to the Refuge, only 
engine boss or engine operator qualified personnel will operate this equipment. 
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3.2.11 Aviation Management 
All fire-related aviation operations will follow applicable guidelines of the DOI National 

Business Center Aviation Management Directorate. 

3.2.12 Fire Detection 
A person detecting a fire within the Refuge must attempt to obtain as much information as 

possible and report the fire detection to fire management as soon as possible. The information is 
relayed to the Designated Duty Officer (DDO) who will maintain the data for the incident to be 
used later in the completion of an electronically submitted FMIS report. If qualified, the 
employee will remain on-site as the Incident Commander until relieved by higher qualified 
individual. Determining and protecting the point of origin for further investigation is always of 
paramount concern for the initial attack IC. 

The early detection and response of fires is the most critical element related to the 
successful management of wildland fire. Within the Refuge, fires will normally be detected by 
local residents that witness a plume and report it to the county. However, under certain 
circumstances, the complex will employ other methods: 

• Aerial reconnaissance as approved by the Regional Office or requested by the 
appropriate zone dispatch office. 

• Deliberate ground patrols conducted in accordance with the approved Step-Up Plan. 

• Through ground verification of Wildland Fire Management Information (WFMI)  

The WFMI system is maintained by the BLM. Coverage (lightning strike) maps for 
individual storm events can be accessed via the https://www.nifc.blm.gov/cgi/nsdu/Lightning.cgi 
(password required). 

3.2.13 Use of Wildland Fire Resource Advisors 
A USFWS Resource Advisor will be assigned to all extended attack fires within the 

district. The presence of this advisor is especially important during suppression actions which 
require significant soil disturbance or which utilize non-station personnel. This will require that 
this individual also become familiar with the following:  

• Objectives of the hosting National Wildlife Refuge or Hatchery Fire Management 
Plan. 

• Location of special ecological areas and features within the Refuge or Hatchery. 

• Appropriate suppression considerations (priorities) for protection of Refuge 
resource values. 

• Appropriate suppression response concepts and limitations. 

https://www.nifc.blm.gov/cgi/nsdu/Lightning.cgi
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The District FMO may host one-day training courses as needed to meet full certification as 
a practicing USFWS Wildland Fire Resource Advisor within New Mexico. These courses will 
emphasize USFWS specific discussions related to the subject matter listed above.  

3.2.14 Use of Administratively Determined (AD’s) Firefighters 
Emergency (AD) firefighters may be employed within the district in the following 

situations: 

• As dictated by the approved Step-Up Plan. 

• As required to backfill behind fire funded personnel assigned to project fires outside 
the Refuge. 

All AD hires must receive prior verbal approval from the District FMO (or designate). The 
Fire Program Assistant is charged with maintaining a list of qualified ADs for hire and for 
managing all personnel actions required for their recruitment as needed. 

3.2.15 Mutual Aid and Cross Boundary Operations 
Interagency communications and cooperation is essential for the full and effective 

implementation of this plan. The district will maintain cooperative agreements with local, state 
and other federal departments for assistance in fire suppression and prescribed burning.  

3.3 Incident Management _________________________________  

3.3.1 Dispatch, Initial Response and Initial Attack 
3.3.1.1 Dispatch Plan 
Resource response to wildfires is addressed in the Joint Powers Operating Plan and the 

Annual Operating Plans for each dispatch zone.  These plans are designed to provide for a 
standard response to all reported fire incidents in areas for which USFWS personnel have fire 
protection responsibility.  

3.3.1.2 Size-Up and Initial Attack  
Initial attack is the appropriate response mounted by the principal agency, the USFWS, and 

its cooperators within the first burning period or the summation of the actions which take place 
with initial attack resources. Initial attack resources are defined as USFWS resources assigned to 
a Refuge and the cooperating local agencies that respond to fires within a Refuge under the 
provisions of an approved cooperative agreement. 

The refuge specific appendices contain descriptions of the relevant cooperative agreements 
for each refuge within the district.   

All initial attack personnel responding to the scene, regardless of agency affiliation 
(federal, state or private) will be equipped with the required PPE. All initial attack forces will 
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first check in with the IC and will stay with the fire until released by the incident commander 
(IC).  

Normally the District FMO will be immediately notified of larger fires which occur on any 
USFWS lands in the district. He/she may eventually assume command over USFWS fires of 
significant consequence. In his/her absence, the most qualified IC will assume command of the 
fire, regardless of agency affiliation until relieved by another more qualified individual.  All 
wildfires will be supervised by a qualified IC responsible to: 

• Assess the fire situation and make a report to dispatch as soon as possible. 

• Use guidance in this FMP or a delegation of Authority to determine and implement 
an appropriate management response. 

• Determine organization, resource needs, strategy and tactics. 

• Brief incoming and assigned resources on the organization, strategy and tactics, 
weather and fire behavior, LCES (L-lookouts, C-communication, E-emergency 
routes, S-safety zones), seasonal and historic ERCs, and radio frequencies. 

• Inform dispatch of resources needed for the management response. 

• Manage the incident until relieved or the incident is under control.  

The FMP and a delegation of authority can provide a general strategy to an IC, who has 
discretion to select and implement appropriate tactics within the limits described for the Fire 
Management Zones (FMZs), including when and where to use minimum impact suppression 
tactics (MIST) unless otherwise specified. All resources, including mutual aid resources, will 
report to the IC (in person or by radio) and receive an assignment prior to tactical deployment. 

3.3.1.3 Extended Attack 
It will be the responsibility of the District FMO, DDO, or IC to formally notify the 

appropriate dispatch office of an extended attack situation. This places the appropriate dispatch 
zone on notice that it is the dispatching and ordering authority for the duration of the incident or 
until it delegates its authority back to the Refuge or district. 

Extended attack resources shall be ordered by the designated IC. An Incident Management 
Team may be requested if the fire will exceed the capabilities of the Type 4 IC organization. 
Individual qualifications available on the fire or within the dispatch zone may allow for the 
original request to be modified including more or fewer resources, depending upon 
circumstances at the time. Positions deemed necessary to fulfill expanding duties shall be filled 
by individual resource requests as the need arises. The Fireline Handbook (NWCG 410-1) and 
Field Operations Guide 420-1 (NWCG Publications) list specialized procedures, terminology 
and functions to execute the principles of command, operations, plans, logistics, finance, and 
safety. Orders for these resources will be made through the appropriate dispatch zone.  



U.S. Fish and Wildlife Service  

Chapter 3: New Mexico Fire District Fire Management Program 3-19 

On extended attacks, including those that occur within a single burning period, the IC shall 
be designated by the Refuge Manager or District FMO. The responsibility and authority that go 
with this assigned position and other positions in the Incident Command System (ICS) (closest 
forces concept) will be fully honored by all personnel assigned to the fire, regardless of 
administrative rank and agency affiliation.  

The amount and type of additional assistance needed for the suppression of a given fire will 
depend on the present and expected incident circumstances, and the incident needs assessment in 
WFDSS. 

3.3.2 Delegation of Authority to Incident Commander 
A DOA shall be completed when the suppression of the fire must be delegated to an 

overhead team and/or any other agency/representative. This will typically occur as soon as a 
wildland fire escapes initial attack capabilities or qualifications on the Refuge. A WFDSS 
decision will be prepared by the District FMO for approval by the Refuge Manager. The Line 
Officer/Agency Administrators approval is required to authorize the document and subsequent 
actions. Strategic changes in suppression strategies warrant revision of the WFDSS decision and 
require Line Officer/Agency Administrator approval. Adherence to this procedure shall provide 
essential oversight to fire suppression operations. 

The procedure for managing the transition between the Refuge and the Incident 
Management Team assigned is found in ICS 420-1. The WFDSS decision, once prepared, shall 
be validated daily by the IC. When circumstances dictate a revised decision shall be prepared. 

3.3.3 Resource Allocation and Prioritization 
3.3.3.1 Personnel 
All qualified employees may be made available to support wildland fire suppression 

operations within the district. Non red-carded employees may be placed in operational support 
roles such as logistics, communications and finance. 

The Refuge manager will determine the availability of collateral duty employees for fire 
and all risk assignments outside the Refuge. It will be the responsibility of the FMO to annually 
update the ROSS (Resource Ordering and Status System) analysis maintained by the appropriate 
dispatch zones. ROSS data will include a complete listing of all qualified USFWS personnel 
assigned to the Refuges within the district and the positions for which they qualify. This list will 
only be used for the mobilization of individuals being assigned to fires and all risk assignments 
out of the Refuge/district or possibly out of state. Accordingly, the Refuge Manager must pre-
approve this list before it is submitted to FMO in order to remove any employee that will not be 
available for an out-of-Refuge assignment. 

Once an employee is ordered to an assignment outside the Refuge, a 14 day minimum 
assignment exclusive of travel should be anticipated. While an employee may return to the home 
unit earlier depending on the severity of the incident, this is not always the case.  
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3.3.3.2 Equipment 
All firefighting and heavy equipment will be made available for fire suppression efforts 

within the refuge. Only red-carded employees, qualified as equipment operators will utilize 
equipment in fire suppression efforts. A pack test score of moderate or greater will be required to 
run heavy equipment such as dozers, graders etc. within the active fire perimeter. While certified 
heavy equipment operators employed and red-carded by the federal government but not 
necessarily assigned to the Refuge will be authorized to operate equipment owned by the Refuge, 
these privileges will not be extended to personnel from local or state fire departments or private 
contractors. Relative to the fire apparatus assigned to the Refuge, only engine boss qualified 
personnel will operate this equipment. 

3.3.4 Regulatory Compliance for Managing Unplanned Ignitions 
These operational standards are found in the Service Manual (095 FW 3): 

• An initial action and a response to wildland fire is required for every wildfire on or 
threatening our lands. 

• The range of wildland fire responses may include direct or indirect attack of high 
and/or low intensities, or surveillance and monitoring to ensure fire spread will be 
limited to a designated area. 

• When specifically addressed in approved FMPs, naturally ignited wildland fires can 
be used to accomplish resource management objectives. 

• Surveillance is an appropriate response to a wildfire if so designated in an approved 
FMZ or selected through an appropriate analysis (WFDSS) process. 

• If a wildland fire changes so that it will no longer meet objectives listed in 
operational plans, it must have a new strategy selected through a new analysis 
process (the WFDSS). 

• Wildfires in wilderness or other special reserved areas will have a response that 
includes consideration of wilderness values and minimum impact suppression 
tactics. 

3.3.5 Use of Decision Support Tools — WFDSS 
This system assists fire managers and analysts in making strategic and tactical decisions for 

fire incidents. It has replaced the WFSA (Wildland Fire Situation Analysis), Wildland Fire 
Implementation Plan (WFIP), and Long-Term Implementation Plan (LTIP) processes with a 
single process that is easier to use, more intuitive, linear, scalable, and progressively responsive 
to changing fire complexity. 

WFDSS integrates the various applications used to manage incidents into a single system, 
which streamlines the analysis and reporting processes.  WFDSS provides the following 
advantages over previous systems: 
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• Combines desktop applications for fire modeling into a web-based system for easier 
data acquisition.  

• Provides an easy way for fire managers and analysts to accurately document their 
decision-making process by allowing results of analyses to be attached to the 
decision point and included in the final incident report.  

• Provides one decision process and documentation system for all types of wildland 
fires.  

• Is a web-based application for easier sharing of analyses and reports across all 
levels of the federal wildland fire organization.  

• Introduces economic principles into the fire decision process. 

3.3.6 Wildfire Reporting Requirements 
In addition to WFDSS reporting requirements, an ICS-209 (Incident Status Summary) shall 

be submitted to the appropriate Zone Dispatch Center by 1900 for each operational period for 
wildfires of 300 acres or greater in grass and 100 acres or greater in forest from the start of an 
incident thru control. 

3.3.7 Suppression Rehabilitation 
Rehabilitation of disturbances as a result of suppression activities will be coordinated with 

the designated Resource Advisor and/or management representative.  These activities may 
include rehabilitation of constructed hand or mechanical line, repairing cut fences, or other work 
that may not be extensive enough to warrant a separate BAER or emergency stabilization (ES) 
project. 

3.3.8 Management of Unplanned Ignitions 
Guidance for unplanned ignitions is based, in part, on the FMZ.  Each unit in the District 

has designated FMZs that provide basic objectives, considerations, and constraints regarding the 
appropriate management response.  Detailed descriptions of FMZs and corresponding 
information are located in the unit-specific descriptions in the appendices. 

3.3.9 Records and Reports 
Complete and accurate records and reports are a critical component of a professional fire 

management program. Many of these documents, such as historical fire records and weather 
indices, provide the foundation for the fire funding that the district will receive.  

The records and reports necessary for implementation of the Refuge fire management 
program are described in Table 3-1.  
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Table 3-1. Fire Management Records and Reports for the NM Fire District 

Record/Report Revision Frequency Person Responsible Distribution 

Fire atlas Per incident FMO/PFS N/A 

Fire Report Per incident IC/PFS FMO/FMIS 

Fire weather records Daily/RAWS IC/PFS FMO 

NFPORS submissions Annual FMO RO 

Daily briefing Daily DO Dispatch Centers, 
Agency Administrators, 
Interagency, State, and 
local cooperators 

Wildland Fire Decision 
Support System 

Per incident FMO/Agency 
Administrator 

Agency Administrator 
(AA) 

Burn Plan/Complexity 
Analysis 

Per Rx Burn RXB FMO/Dispatch Centers 

Position Task Books As required FMO/FOS Trainee 

IQCS As needed FMO/FOS Employee 

Red Cards Annual FMO Employee 

Training Plan Annual FMO AAs 

Job Hazard Analysis’ Annual FMO District staff, Agency 
Administrators 

District Step-up Plan Annual FMO District staff, Agency 
Administrators 

Fire Management Plan 
(Review) 

Annual FMO Agency Administrators, 
Regional Fire Planner 

District Preparedness 
Review 

Annual FMO/FOS Agency Administrators 

 

3.3.10 Incident Reviews 
All unplanned wildland fire will be appropriately reviewed in accordance with 621 FW. A 

fire critique will be coordinated by the Incident Commander after the fire is declared out. In 
addition, any fire shelter deployment or accident will be reviewed. The approval signature on the 
Individual Fire Report (DI-1202) will serve as sufficient documentation of an informal review of 
normal complexity fires, in which no unusual events occurred. For incidents of greater 
consequence, reviews will involve the Regional Office fire staff as well as representatives from 
other participating agencies.  

The following are the purposes of the incident reviews: 

• To confirm effective decisions or correct deficiencies. 

• To identify new or improved procedures, techniques, or tactics. 
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• To compile consistent and complete information to improve or refine the Refuge, 
regional, or national fire management programs. 

• To examine anomalous fire-related incidents in order to determine cause(s), 
contributing factors, and where applicable, recommend corrective actions. If 
negligence is indicated, the circumstances will be reported and investigated in 
accordance with applicable regulations, policies, or guidelines. 

• To ensure cost effectiveness of fire management operations. 

3.4 Management of Planned Fuels Treatments ________________  

3.4.1 Description of District Fuels Program 
To meet the two district-wide objectives for the USFWS New Mexico Fire District as 

stated in Chapter 1, the fire program will implement a variety of methods including prescribed 
fire, mechanical, and chemical treatments for the following reasons: 

• Implement hazardous fuel reduction treatments in the Wildland Urban Interface and 
in areas with heavy fuel loads.  Significant increases in nonnative invasive species 
have worsened the problem, especially along riparian areas where Tamarisk spp. 
has become established.  The removal of these fuels by mechanical, chemical, and 
prescribed fire is instrumental in meeting this objective.     

• To prepare for potential wildfires and to protect significant on and off-refuge values 
at risk.  Preparation includes measures such as reducing or removing excessive 
ground and ladder fuels, providing access, creating fire breaks and defensible space, 
reducing potential for unplanned fires to start, and making sure that properly trained 
and equipped personnel are prepared to respond.   

• To reintroduce or apply fire to refuge lands as a significant component of fire 
adapted ecosystems. 

• To treat areas infested with invasive plant species, some of which are flammable 
and increase the risk of high-severity wildfire, and restore native vegetation that 
would normally be found.  Treatment actions are needed because invasive non-
native (also referred to as exotic or alien) plants are out-competing native 
vegetation for resources (such as sunlight, soil moisture, and nutrients), displacing 
native plants and changing species composition, vegetation structure, and soil 
chemistry.   

The size of treatment will be based on desired management objectives and may vary 
greatly depending on the unit and treatment method selected from individual piles to broadcast 
burns of several thousand acres.  Treatments may consist of a single entry or application or may 
be part of a multi-year/multi-treatment project that utilizes a combination of management 
techniques to reach the desired objectives. 
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3.4.2 Fuels Treatments and Methods 
3.4.2.1 Prescribed Fire 
Prescribed fire is a management tool used to manipulate vegetation.  Prescribed fires may 

be loosely classified as broadcast, in which fire is applied across the landscape, or as debris 
burning as with pile or ditch burning. Historically, the treatment size and number of burns 
conducted on refuges and hatcheries in the New Mexico Fire District has varied considerably by 
unit to meet both habitat management and fuel reduction needs. Broadcast burns may range from 
as little as 5 acres to 20,000 acres, depending on the size of the refuge and specific management 
objectives.  Burning may be conducted year-round, again depending on the desired objectives of 
the burn to achieve specific results.   

Broadcast burning may be used to restore native biological communities to provide 
optimum feeding, breeding, and wintering habitat for a diversity of grass- and shrubland-
dependent migratory birds, migratory waterfowl, native herbivores, native pollinating 
invertebrates, and other native wildlife that are present.  Broadcast burning may also be used as a 
management tool in wetlands and moist soil units to reduce invasive species such as cattail.  
Prescribed fire also provides a needed mechanism of disturbance across all habitats that have 
evolved with fire.   

Debris burning is used to remove vegetative material produced from mechanical treatments 
such as piles, or to remove a buildup of decadent vegetation from ditches and canals to improve 
the flow of water.   

Natural ignitions are nonhuman-caused fires.  Natural ignitions in the New Mexico Fire 
District may be managed for resource benefit in wilderness study areas, designated wilderness, 
and areas with little to no threat of loss to structures or developed assets on and off the refuge.  
These areas are located at Sevilleta NWR, Bosque del Apache NWR, Bitter Lake NWR, and San 
Andres NWR.  Nonhuman-caused ignitions on these sites would be evaluated for potential to 
cross jurisdictional boundaries and the potential for damage or loss to refuge infrastructure or 
private property.  This management option would reduce the potential for adverse effects created 
during suppression operations (such as the mechanical construction of firelines) and allow for the 
natural role of fire in these environments. 

3.4.2.2 Mechanical Treatments 
Mechanical treatments are implemented using hand-held tools, chain saws, bulldozers, 

tractors, masticators, excavators, forestry cutters, chippers, and other specialty equipment.  
Mechanical treatments have ranged from less than 1 acre to 1,000 acres or more on each NWR or 
NFH-TC in New Mexico.  Mechanical treatment methods are generally used to remove heavy 
concentrations of fuel or invasive species that may not be treated by prescribed fire or chemical 
treatments due to the size and amount of material needing to be removed.  Mechanical treatments 
may also be used in conjunction with chemical and prescribed fire treatments as part of the 
overall treatment process. 

Tamarisk has become well established throughout the riparian corridors of New Mexico, 
resulting in the displacement of native species.  As a result, the fire danger and severity of 
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wildfires have increased due to the high rate of spread and resistance to control exhibited in this 
fuel type.  Mechanical reduction of these dense, large volumes of highly flammable fuels is 
currently accomplished through the use of an excavator to either pull the trees from the ground or 
by a dozer to push the trees into piles.  Follow-up treatment of root raking with heavy equipment 
is recommended to remove the remaining roots to prevent root sprouting.  Restoration of native 
species following tamarisk removal reduces the fire hazard by restoring native species that 
produce a much lower fire behavior and are less resistant to control.  

Mechanical treatments have also been conducted using chainsaws and specialty equipment 
such as “slash busters” to remove junipers and pinyon pine that have become established on 
grasslands.  Mechanical treatments are often used prior to or in conjunction with prescribed fire 
to both remove the cut material and prevent sapling trees from encroaching onto the treated site.  
These types of treatments would continue in order to prevent the further encroachment of 
grassland and savanna habitats and to manage density of pinyon-juniper stands to maintain a 
diversity of grass and forb species. 

Firebreaks are generally created and maintained with mechanical treatments through the 
use of heavy equipment to remove heavy fuel concentrations, mow “green” fire breaks, grade 
two-track roads to remove vegetation, and to remove single or small groups of trees by hand.  

3.4.2.3 Chemical Treatments 
Some of the eight USFWS units in New Mexico use chemicals to treat invasive plant 

species, crop plants, federally and state-listed noxious plant species and to restore and maintain 
native habitats.  All units of the USFWS that implement chemical treatments must prepare an 
annual Pesticide Use Proposal (PUP) that describes the chemicals (for example, herbicide, 
insecticide, or rodenticide) that are proposed for use.  Chemical use varies by unit.  The EA for 
this SFMP includes an analysis of effects of using chemical treatments.   

3.5 Fuels Management Project Implementation _______________  

3.5.1 Prescribed Fire Planning 
Prescribed fire planning should include the Refuge Project Leader, Senior Biologist, 

Ecologist, District FMO, and Prescribed Fire specialist. Other entities which could possibly be 
included are Private land owners or other federal land management agencies if and when units 
are adjacent to, or could include any of these landholdings. All projects will have an approved 
Prescribed Fire Plan, FMIS project number and smoke identification number (provided by the 
New Mexico Environment Department, Air Quality Bureau). 

The prescribed burn program for the Refuge will be continually refined as more 
comprehensive data becomes available on burning prescriptions including hazardous fuel 
accumulations, wildlife habitat requirements and individual plant responses to fire. Units 
throughout the refuge will be identified on a yearly basis by the Senior Refuge Biologist, District 
FMO, and Prescribed Fire Specialist. Units will be burned to reach the habitat objectives as 
defined above.  
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Refer to current Interagency Standards for Fire and Fire Aviation Operations hand book 
(Red Book), NFES # 2724 for additional information regarding prescribed fire planning. 

3.5.2 Prescribed Fire Return Intervals 
Prescribed fire effects (biotic and abiotic) will be evaluated by the annual evaluation of 

previous fire effects and planning yearly acreage objectives based on current climatic conditions.  
Prescribed wildland fire will be used independently or in combination with mechanical and other 
management activities to set back plant succession and initiate nutrient cycling.     

The Ecological Site Descriptions (Natural Resources Conservation Service, 2009) are 
reports that describe the biophysical properties of ecological sites, vegetation and surface soil 
properties of reference conditions that represent either: pre-European vegetation and historical 
range of variation (in the United States) or  proper functioning condition or potential natural 
vegetation; state-and-transition model graphics and text, and a description of ecosystem services 
provided by the ecological site and other interpretations  

(http://usda-ars.nmsu.edu/esd/esdIntro.html). An ecological site is a distinctive kind of land 
with specific soil and physical characteristics that differs from other kinds of land in its ability to 
produce distinctive kinds and amounts of vegetation and in its ability to respond similarly to 
management actions and natural disturbances. Unlike vegetation classification, ecological site 
classification uses climate, soil, geomorphology, hydrology, and vegetation information to 
describe the ecological potential of land areas. A particular ecological site may feature several 
plant communities (described by vegetation classification) that occur over time and/or in 
response to management actions (http://usda-ars.nmsu.edu/esd/esdIntro.html). 

3.5.3 Project Implementation 
The prescribed fire program involves operations during the entire year designed to prepare 

for and implement program objectives. These operations include planning, reconnaissance, 
evaluation, documentation, prescription analysis, interagency coordination, smoke management, 
fire effects monitoring, personnel management and fiscal analysis. United States Fish and 
Wildlife Service planning guidelines (621 FW) require pre-burn coordination and public 
notification, when necessary. The standardized Interagency Prescribed Fire Burn Plan Format 
and Fire Complexity Analysis must be completed and approved by the Refuge Manager and 
District Fire Management Officer prior to the ignition of all prescribed burns within the refuge. 
The Complexity Analysis determines the minimum fire staff (overhead positions) and 
qualification level required for the implementation of all management ignited prescribed fires. 
The Fire Complexity Analysis also determines the level of approval authority required; low and 
moderate complexity burns will be approved by Refuge Managers without the need for Regional 
involvement. Each plan will be prepared by the participating Prescribed Fire Specialist or 
Prescribed Fire Burn Boss and will include a Go / No-Go Checklist to be signed by the Refuge 
Manager and Burn Boss prior to implementation. 

The transition from the prescribed fire organization to the suppression organization must be 
addressed in detail in the individual prescribed burn plan for each project (re: Contingency 

http://esis.sc.egov.usda.gov/ESIS/About.aspx
http://biology.usgs.gov/npsveg/index.html
http://usda-ars.nmsu.edu/esd/esdIntro.html
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Planning). Once a prescribed fire is declared an unplanned wildland fire by the RXB assigned, 
the incident at that point is handled no differently than any other wildland fire detected on the 
refuge. Depending on the qualifications required and present on site, the RXB may or may not 
assume command of the fire as the initial attack IC. 

All prescribed fires declared a wildfire will have an investigative review initiated by the 
Refuge Manager or Project Leader. The level and scope of the review will be determined by 
policy and procedures of the Red Book and the USFWS Fire Management Handbook. 

The public will be informed of prescribed fires through news releases, interpretive 
messages, and educational programs. Individual prescribed fires should not be conducted without 
informing those agencies and members of the public likely to be impacted. 

Cooperators, contractors, and casual hires (referred to as ADs) may be used to implement 
prescribed fires. ADs must meet USFWS/NWCG standards. Cooperators, such as members of 
Volunteer Fire Departments, must have appropriate qualifications certified by their agency. 
Those who supervise USFWS employees during prescribed fires must meet USFWS/NWCG 
standards. 

Refer to current years Interagency Standards for Fire and Fire Aviation Operations hand 
book (Red Book), NFES # 2724 for additional information regarding prescribed fire project 
implementation. 

3.5.4 Protection of Critical Resources 
Potential impacts on sensitive species will be considered during the planning phase of each 

prescribed fire. Location maps and habitat information are maintained in the Refuge office and 
on-site surveys will be conducted for areas or when impacts seem likely. Potential impacts must 
be analyzed and mitigation measures specified when warranted within the prescribed burn plan. 

For federally listed T&E species, the impacts analysis will include consultation with the 
Endangered Species Office of the USFWS under Section 7 of the Endangered Species Act. The 
New Mexico Endangered Species Office will be consulted about impacts on any state listed rare 
or endangered species. Special protection measures recommended by these consultations will be 
implemented to the fullest extent possible. 

For other sensitive species, special protection measures may be appropriate in accordance 
with the management goals of the Refuge and to preserve natural biological diversity. Special 
protection may be warranted if sensitive species have declined due to human impacts on critical 
habitat or individual populations.  

3.5.5 Smoke Management 
Smoke generated by management ignited fires must be managed in compliance with the 

legal requirement of the Clean Air Act (42 USC 1857 et seq.) and local regulations, and will be 
monitored by USFWS personnel. 
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The responsibility for the maintenance of air quality standards and the approval of 
agricultural type burning within the state rests with the State of New Mexico Public Health 
Division. Guidelines imposed by the NM Air Quality Bureau (AQB) for smoke abatement on 
these fires will be strictly followed. AQB has responsibility for issuing permits, defining the 
conditions when burning will be permitted and determining what materials may be burned. 
Permitting procedures require this office to be consulted each and every time prescribed fire is 
applied within the Refuge. Smoke registration for prescribed fires in a SMPII (> 99 acres) 
category is required at a minimum of two weeks before burning and Registration for an SMPI 
(<99 acres) category burn is required by 10:00 am the day prior to burning. Registration 
procedures are completed via 
http://smoke.state.nm.us/frmMainSwitchboardTable_AQB_Only.asp.  A Simple Approach 
Smoke Estimation Model or analysis may be conducted for all prescribed burns to occur within 
the Refuge. Given the proximity of many of the district units to rural communities, it must be 
assumed that all fires have the potential to negatively impact public interests and/or “critical 
targets.” There is minimum concern regarding effects of smoke on public health due to the 
distance between most USFWS units and communities. Considering this, it is reasonable to 
assume that prescribed fire smoke associated with prescribed burns will be short-lived and will 
dissipate well before they can impact a critical target.  

For additional information refer to Chapter 17, Element 19 (Smoke Management and Air 
Quality) of the Red Book, and Smoke Management Guide for Prescribed and Wildland Fire 
(2001). 

3.5.6 Multiple Prescribed Fires 
Multiple prescribed fires may occasionally be conducted on the District concurrently.  The 

decision to implement more than one prescribed fire on the District at a time will be based on 
several factors including; seasonal fire weather conditions, availability of staff to implement, 
availability of contingency resources, funding, and opportunities to achieve desired management 
objectives.  The Prescribed Fire Specialist will work with the District FMO, AFMO, and 
respective Refuge Managers to determine the feasibility of conducting concurrent prescribed 
fires on one or more refuges. 

3.5.7 Prescribed Fire on Private Lands 
The District may use prescribed fire on private lands to meet management objectives as 

outlined in USFWS Fire Management Handbook, Chapter 17, Attachment 1 Prescribed Burning 
Off-Service Lands.  

3.5.8 Non-Fire Fuels Treatments 
Nonfire fuels treatments may be implemented by the fire management program to assist the 

refuge in meeting management objectives as discussed with the refuge manager, refuge biologist, 
and fire management staff.  These treatments may involve the mechanical and chemical 
reduction of fuels and the use of staff to assist in the planning and implementation of the project. 

http://smoke.state.nm.us/frmMainSwitchboardTable_AQB_Only.asp
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3.5.9 Fuels Treatment Monitoring 
Pre-fire monitoring of fuel moisture, weather and other prescription variables should be 

conducted to ensure that conditions are appropriate before initiating the burn.  All prescribed 
burns have measurable objectives. Monitoring should be done to document and verify that the 
stated objectives have been met. A plot, photo points, transects or other methods should be 
developed to document results of the burn and will be updated accordingly. This data will be 
stored for future refinement of prescriptions and to determine the success of the program. 

3.5.10 Funding Processes  
The DOI fuels funding process consist of multiple software programs (EMDS, HFPAS, and 

so forth) designed to guide decision-makers in meeting congressionally mandated targets.  The 
National Fire Planning and Operation System (NFPORS) is the principal mechanism for the 
district to submit project proposals including projected fuels budget needs.  In general, projects 
need to be submitted by early spring but timeframes and specific guidance may change on an 
annual basis.  

3.6 Treatment Effects Monitoring ___________________________  

3.6.1 Fire Effects Monitoring 
Climate change has begun to influence the severity, frequency and magnitude of wildfires 

in many regions of the United States (Miller et al. 2009).  In the Southwest Region, climate 
warming has increased fire activity (Westerling 2006).  These changes have been documented at 
the broadest continental-regional scales with greater uncertainty at finer scales.  The Southwest 
Region Refuges Fire Management Program will follow national and regional USFWS guidance 
on climate change.  Adaptive management will increasingly be more important to assess climate 
change effects on management activity outcomes.  Refuges fire programs will continue to 
conduct fire effects monitoring and to solicit scientific research, more rigorously where relevant, 
to inform and to improve future management actions in the face of climate change. 

Treatment effectiveness will be evaluated based off of monitoring plan objectives defined 
in individual Prescribed Fire Plans.  At a minimum, most treatments will use a basic photo point 
monitoring protocol to capture before and after effects on vegetation.  First order fire effects will 
be captured via the post-burn summary written by the burn boss.  For non-fire treatments, a 
variety of monitoring may be conducted at the discretion of the project lead depending on the 
objectives of the treatment. 

All wildland fires, including prescribed fires, will be monitored in accordance with the 
USFWS Fuels and Fire Effects Monitoring Guide and Chapter 17 Prescribed Fire and Hazardous 
Fuels of the USFWS Fire Management Handbook. 

3.6.2 Non-Fire Treatment Effects Monitoring 
Visual monitoring of fuel breaks will be conducted to determine annual maintenance needs 

to prevent the growth of vegetation and build-up of fuel.    
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3.6.3 Collaborative Monitoring with other Disciplines 
The district fire program will continue to work with other disciplines including biological, 

invasive species, and the inventory and monitoring programs to design and conduct monitoring 
plans that provide information on the effectiveness of fuels treatments and provide data on which 
to base future recommendations for appropriate fire management practices. 

3.6.4 Fuels Treatment Performance Information/Targets 
Burn Plans will specify information to be included in a project file. The Burn Boss will 

ensure this information is provided to the Refuge Manager and/or District Fire Management 
Officer as specified. This includes documenting conditions and fire behavior during the 
prescribed fire to assess how well actual fire characteristics fit those predicted, documenting any 
unanticipated difficulties encountered during implementation and assessing how well the fire 
accomplished the intended objectives. 

All management ignited prescribed fires are reported on the USFWS Fire Management 
Information System (FMIS). Hazardous Fuels Treatments activities, treatments and 
accomplishments will also utilize the National Fire Plan Operations and Reporting System 
(NFPORS).  The prescribed Burn Boss will complete the post-burn summary, including an 
operations and final cost analysis (see Burn Plan Report format, 621 USFWS). 

3.7 Prevention, Mitigation, and Education ____________________  

3.7.1 Wildfire Investigation and Trespass Policies 
Reviews and investigations are used by wildland fire and aviation managers to assess and 

improve the effectiveness and safety of organizational operations. Brief descriptions of various 
reviews and associated procedures and requirements, including those for serious wildland fire 
accidents, entrapments, and fire trespass are listed in the Red Book Chapter 18. Incident 
Commanders and Single Resource Bosses will ensure After Action Reviews (AARs) take place 
in a timely manner and that any significant issues are brought to the attention of the Zone FMO 
or Refuge Manager. 

A definite fire cause will be determined or speculated for each fire that starts within the 
Refuge. 

All human caused fires will be aggressively investigated by DFMO and/or a fully 
commissioned, arson experienced federal law enforcement officer. The Regional Law 
Enforcement Coordinator and closest USFWS Special Agent will be immediately consulted 
whenever arson is confirmed. 

3.7.2 Prevention/Mitigation Activities 
The goal of fire prevention efforts will be to prevent unplanned human caused wildland fire 

and to educate the public on their contribution towards achieving this goal. This will be achieved 
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through the coordination of efforts with adjacent land owners, area land management agencies, 
local organizations and interagency cooperators.  The key to the fire prevention effort within the 
district will be to provide timely and accurate public information relative to fire safety and 
danger.  This will be accomplished through direct public contact and fire danger rating signage.  
An additional goal of fire management is to increase the amount of fire danger rating signs in 
and adjacent to the refuge in order to increase awareness of fire danger locally.  This will be 
accomplished through a joint effort with local cooperators.   

Mitigation includes management actions such as routine patrols (during extreme fire 
danger), prevention education, signing, road or area closures and fire restrictions (smoking, 
cooking, and so forth) as circumstances warrant.  There may be special events or groups which 
may obtain a permit for previously mentioned activities during elevated fire danger.  Permits will 
only be granted upon approval by the Refuge Manager and NM Fire District FMO. 

3.7.3 Education/Outreach Activities 
The district outreach goal is to enhance knowledge and understanding of wildland fire 

management policies and practices through internal and external communication and education. 
This is a continual effort that will be achieved through public outreach activities.  To reduce 
public concerns and gain acceptance and support for fire management, the public must be kept 
informed of fire management goals, policies and activities in addition to fire prevention 
messages.  Prevention messages will include clear and accurate updates of fire danger rating 
levels and definitions.  Additionally, the Smokey Bear Program will be utilized as a tool to 
heighten public awareness of the prevention message.  Outreach and education will be 
accomplished through newsletters, Multi-media outlets, public contact etc.  Contact with the 
public at the refuge visitor center is one medium.  Others include participation in local area 
schools, local and county fairs, parades, and other appropriate public forums.  NWR-sponsored 
special events that are used for public contact include several refuges within the district.  

There are three target groups with specific information needs: 

• In-service personnel directly or indirectly involved in the implementation of the fire 
management program. Keeping this group aware of fire management activities is 
essential to the effective dissemination of information to the general public. It is 
important to ensure that the entire staff is familiar with the Fire Management Plan, 
the role of the USFWS as it relates to wildland fire suppression, and the employees’ 
role within the fire management organization. This will be accomplished through an 
on-going education program, which includes training, all employee meetings and 
active participation by Refuge staff in the unit’s suppression program. 

• The general public including the Refuge visitor, special interest groups, the local 
community and the urban interface.  Opportunities to educate area children include 
planned programs, special events, and the Smokey Bear Program.   

• Cooperating agencies, especially those with jurisdiction adjacent to and within the 
Refuge boundaries. These agencies are indirectly affected by any fire activity 
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within the Refuge. They are directly affected by a variety of factors including fire 
encroachment along Refuge boundaries, visual effects of smoke, use of their 
available personnel and resources in support of the Refuge fire management 
activities, etc. 

3.8 Emergency Stabilization and Burned Area Rehabilitation  

An assessment of required resource or infrastructure repair of damage resulting from 
wildfire and associated activities will be completed before incident crews and resources are 
released from the incident. Emergency Stabilization (ES) and Burned Area Rehabilitation (BAR) 
efforts will be undertaken to protect public health, safety, and infrastructure; to control invasive 
species, and to rehabilitate ecosystems and wildlife habitat that will not likely recover naturally 
as outlined in Service Planning documents. Natural recovery is the preferred ES or BAR 
treatment. 

Implementation of Burned Area Emergency Stabilization (ES) and Rehabilitation (BAR) 
projects will be consistent with the Interagency Burned Area Emergency Response Guidebook 
and the Burned Area Rehabilitation Guidebook. 

3.9 Spatial Fire Management Plan Monitoring ________________  

3.9.1 SFMP Terminology  
Terms in this SFMP are defined by the National Wildfire Coordinating Group, located at 

http://www.nwcg.gov/pms/pubs/glossary.  

3.9.2 Spatial Fire Management Plan Monitoring 
This SFMP will be reviewed annually and updated as needed, upon local agency 

administrator approval. Revisions of FMPs with Regional review and concurrence are required 
every five years and following completion of a new (or significantly revised) CCP or habitat 
management plan. 

 

http://www.nwcg.gov/pms/pubs/glossary
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Preface 

Geospatial Fire Management Planning 

Geospatial fire management planning is a new concept in the United States. It has, however, been 
used in over 700 park units in Australia and has resulted in numerous benefits and wide field acceptance. 
Australian planners are acting in an advisory role as the United States develops pilot projects. The spatial 
fire management plan (SFMP) for the US Fish and Wildlife Service (FWS or “Service") New Mexico Fire 
District is one such pilot project. The eight FWS units (Figure 1) involved in this pilot project are 

1. Bitter Lake National Wildlife Refuge (NWR)  

2. Bosque del Apache NWR  

3. Southwestern Native Aquatic Resources and Recovery Center (SW Native AR&RC )  

4. Las Vegas NWR  

5. Maxwell NWR  

6. Mora NFH-TC 

7. San Andres NWR  

8. Sevilleta NWR  

Geospatial refers to a topologically accurate representation of landscape features and their 
relationships presented in digital or hardcopy. Fundamentally, geospatial planning moves a lot of 
information from text descriptions in documents to geospatial representation on maps.  Planning and 
environmental compliance requirements are the same under this concept, but the products produced as a 
result of the process are the big difference.  The products are a combination of text documents and 
mapsheets, with the text documents being greatly reduced in volume from the present size.  A mapsheet is 
a collection of one or more maps, tables, and other information on a single page.  

There are important reasons to change to the geospatial fire management planning concept. 

• Critical information is more easily accessible to users, management, incident teams, 
stakeholders, and the public. 

• The information is updated more easily and kept current as conditions change (for example, 
fuels projects completed or as wildfires occur). 

• There is an overall reduction in the cost and time to produce and update documents. 

• There is a reduced reliance on large, dense text documents that may be difficult to use and 
reference. 

• The geospatially represented information from fire management planning becomes 
straightforward to integrate with other evolving spatially based systems such as the Wildland 
Fire Decision Support System.  
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Figure 1. Locations of the the six NWRs, Mora NFH–TC,  
and SW Native AR&RC in the New Mexico Fire District 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The fire staff of the New Mexico Fire District has taken significant core data from existing fire 
management plans, Service databases, and geographic information systems and created geospatial 
representations in a coherent mapset.   

Environmental Assessment for the Spatial Fire Management Plan 

Based on the initial spatial fire management planning efforts, this environmental assessment (EA) 
proposes various treatment methods (such as prescribed fire, mechanical, and chemical) to achieve fire 
management objectives for each of the six NWRs, Mora NFH–TC, and SW Native AR&RC located in 
the New Mexico Fire District.  This EA will serve as the umbrella compliance document for fire and fuels 
management actions, and the individual prescribed fire plans and/or vegetation modification treatments 
for the purposes of fire management will be fully implemented without the need for additional 
compliance under the National Environmental Policy Act.   

Albuquerque 
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The goal of this EA is to present an ecosystem-based approach for protecting and conserving 
natural resources at the six NWRs, Mora NFH–TC, and SW Native AR&RC that make up the New 
Mexico Fire District.  An ecosystem-based approach is an environmental management methodology that 
recognizes the full array of interactions, including humans, within an ecosystem rather than considering 
single issues, such as just humans, species, or ecosystem services in isolation.  

The following diagram shows the relationship between this EA, its Finding of No Significant 
Impact, the district-wide fire management plan, and the individual fire management plans for the six 
NWRs, Mora NFH–TC, and SW Native AR&RC.  
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Chapter 1. Purpose and Need  
1.1 Introduction _________________________________________  

The Department of the Interior (DOI) United States Fish and Wildlife Service (FWS or “Service”) 
requires that every area with burnable vegetation has an approved fire management plan (FMP) that 
describes actions to prepare for and respond to a wildfire (fire suppression); plans for and manages 
vegetation by management actions, including prescribed fire; and completes other fire management 
business in accordance with the approved comprehensive conservation plan (CCP).  The FMP must meet 
agency policy and direction of the 

• National Fire Plan: A Collaborative Approach for Reducing Wildland Fire Risks to 
Communities and the Environment: 10-Year Comprehensive Strategy (USDI/USDA 2001a) 

• Managing Impacts of Wildfires on Communities and the Environment and Protecting 
People and Sustaining Resources in Fire Adapted Ecosystems – A Cohesive Strategy (also 
known as the National Fire Plan (USDI/USDA 2001b) 

• A Collaborative Approach for Reducing Wildland Fire Risks to Communities and the 
Environment: 10 Year Comprehensive Strategy Implementation Plan (an adjunct to the 
National Fire Plan 2001) (USDI/USDA 2006a) 

• A Collaborative Approach for Reducing Wildland Fire Risks to Communities and the 
Environment: 10 Year Comprehensive Strategy Implementation Plan (USDI/USDA 2011).   

Among other policies, the FMP must provide for firefighter and public safety while it adheres to the 
DOI policy stated in 620 Department Manual 1 by giving full consideration to the use of wildland fire as 
a natural process during the fire management planning process.   

1.2 District-wide Management Objectives ____________________  

1.2.1 Importance of Defining Objectives  
Objectives are specific statements of purpose that support the goals an alternative must meet for the 

planning and environmental analysis process to be considered a success. Meeting objectives is part of 
what makes an alternative “reasonable.”  Objectives help resolve the need for action.    

1.3 Purpose and Need  
for Fire Management Actions ___________________________  

There are two district-wide objectives for the FWS New Mexico Fire District Region 2.  These two 
objectives are presented for fire management actions at the six NWRs, Mora NFH–TC, and SW Native 
AR&RC based on the purpose and need for the spatial FMP (SFMP), FWS direction, and the goals and 
objectives contained in the CCPs for the refuges. The following objectives guided the development of 
four proposed alternatives: 
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1. Protect life, property, human improvements, and cultural resources from the threat of wildfire 
through prevention, education, mitigation, and restoration actions on and adjacent the six NWRs, 
Mora NFH–TC, and SW Native AR&RC.    

2. Protect, restore, and maintain the ecological integrity of native biological communities by using 
prescribed fire (planned ignitions), wildfire (unplanned ignitions), and mechanical and chemical 
treatment methods to support a diversity of wildlife occurring on and near the six NWRs, Mora 
NFH–TC, and SW Native AR&RC.  

The following section summarizes the need for action (based on existing conditions) to demonstrate 
the link between those conditions and the purpose (objectives) of fire management actions at the six 
NWRs, Mora NFH–TC, and SW Native AR&RC.  

OBJECTIVE 1. Protect life, property, human improvements, and cultural resources from the threat of 
wildfire through prevention, education, mitigation, and restoration actions on and 
adjacent to the six NWRs, Mora NFH–TC, and SW Native AR&RC.  

Need Based on Existing Conditions. The Service has a responsibility to provide for 
the prevention and management of wildfires, which can cause adverse effects on 
refuge infrastructure and neighboring properties.  Assets of the Service and its 
neighbors need to be protected, and in order to do so, there must be proactive 
management of hazardous fuels to reduce the behavior of wildfires, which threaten 
lives and property.   

There is a need to protect NWR neighbors by implementing hazardous fuel reduction 
projects in the wildland urban interface and in areas with heavy and overgrown 
vegetation or fuel loads.  A variety of treatment methods are needed to reduce 
unwanted fuel loading, which can help limit the spread and intensity of a wildfire, 
while increasing the ability to quickly suppress the fire.  Significant increases in 
nonnative invasive species have worsened the problem, especially along riparian areas 
where Tamarisk spp. has become established.  The removal of these hazardous fuels 
by mechanical, chemical, and prescribed fire is instrumental in meeting this objective.     

Additionally, the Service needs to prepare for climate conditions that can increase the 
potential for devastating wildfires on FWS lands or from a wildfire off FWS property 
that could spread to the six NWRs, Mora NFH–TC, and SW Native AR&RC.  In 
annual terms, the average fire danger rating is low. The fire danger rating in spring and 
fall mostly varies from low to moderate, with some days high, very high, or extreme 
— usually when windy on top of other conditions such as lack of precipitation, low 
humidity, and higher temperatures. For example, drought conditions, such as those 
experienced during the summer of 2010, can extend and amplify the fire season and 
danger rating. The conditions the six NWRs, Mora NFH–TC, and SW Native AR&RC 
need to prepare for are referred to as “90th percentile weather conditions.” These 
conditions are described as the highest 10 percent of fire weather days where fuel 
moisture, temperature, relative humidity, and wind speed are only exceeded 10 percent 
of the time based on historical periods of weather observations. 
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There is a need to prepare for potential wildfires. Preparation includes such measures 
as reducing or removing excessive ground and ladder fuels, providing access, creating 
firebreaks and defensible space to protect values by reducing the potential for 
unplanned fires to be damaging and making sure that properly trained and equipped 
personnel are prepared to respond.   

OBJECTIVE 2. Protect, restore, and maintain the ecological integrity of native biological communities 
by using prescribed fire (planned ignitions), wildfire (unplanned ignitions), and 
mechanical and chemical treatment methods to support a diversity of wildlife 
occurring on and near the six NWRs, Mora NFH–TC, and SW Native AR&RC. 

Need Based on Existing Conditions. There is a need to reintroduce or apply fire to 
refuge lands. Fire has affected terrestrial ecosystems since ancient times. Historically, 
fire was the primary disturbance regime that affected vegetation composition and 
structure (Collins and Gibson 1990). Fire is considered a significant ecological factor, 
and ecosystems have become adapted to frequent fires (Odum 1971). Fire suppression 
has had an adverse effect on the types of vegetation that would have existed 
historically or ordinarily in the presence of fire.  According to Odum (1971) “the 
failure to recognize that ecosystems may be fire adapted has resulted in a great deal of 
mismanagement of man’s natural resources.”  

There is a need to manage lands that have become infested with invasive plant species, 
some of which are flammable and increase the risk of high-severity wildfire.  
Treatment actions are needed because nonnative (also referred to as exotic or alien) 
invasive plants are out-competing native vegetation for resources (such as sunlight, 
soil moisture, and nutrients).  In addition, nonnative invasive plant species are 
displacing native plants and changing species composition, vegetation structure, and 
soil chemistry.  Nonnative invasive plants are the dominant vegetation in some areas at 
the NWRs.  This has created a monoculture (plants of only one species in a particular 
area) in some areas rather than an ecosystem that supports plant and animal diversity. 
The replacement of native plants with nonnative plants is causing adverse effects 
because native insects, birds, and animals are adapted to living and reproducing along 
with native plants.  Native insects, birds, and animals sometimes readily feed or 
reproduce on nonnative plants, leading one to think that this is beneficial. However, 
this can negatively affect their diet, lead to mortality or reproductive failure, make 
them vulnerable to disease, pests, and predators, or prevent the pollination or seed 
dispersal of native plants.  

Native habitats occurring on refuges and hatcheries in New Mexico have been affected 
by overgrazing by nonnative herbivores, the spread of invasive plant species, and a 
decrease in the historical scope and occurrence of fire on the landscape.  In addition, 
long-term climate changes, alterations to the hydrology of river and riparian systems, 
and agricultural practices have affected species diversity and composition.  

There is a need to restore native vegetation to the type and composition that was once 
present at the NWRs.  Prior to the establishment of the NWRs, past land use practices 
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altered vegetation from its original conditions.  Several factors contributed to the loss 
of native vegetation: grazing, fire exclusion, and encroachment of invasive plant 
species. For current and desired conditions, reference the specific refuge CCP.  

1.4 Management Direction that Influences  
the Scope of this Environmental Assessment _____________  

1.4.1 Comprehensive Conservation Plans 
The purpose of the CCPs is to guide the management, protection, and restoration of wildlife habitat 

and protection of significant values at the NWRs.  The long-range CCPs are evaluated after 15 years but 
may be updated earlier as better management information is developed or resource priorities change. Each 
FWS unit is responsible for land management planning, including setting land use goals and objectives, 
implementing appropriate actions to accomplish the objectives, achieving outcomes and results, and 
evaluating the outcomes and results against the intended objectives. 

The alternative selected from this EA for implementation (and as described in the approved Finding 
of No Significant Impact [FONSI]) will become the district-wide Fire Management Plan for the FWS 
New Mexico Fire District, which will be a step-down plan of the CCPs for the NWRs in New Mexico.   

1.4.2 Fire Management Direction and Policies 
The Service manages fire to conserve, protect, and enhance fish, wildlife, and plants, and their 

habitats while protecting FWS facilities and surrounding communities. Fire management is integrated into 
the FWS land management program.  

The FWS fire management program includes hazardous fuels reduction, wildfire management, and 
wildfire prevention. This involves technical expertise in firefighting and prescribed burning, an 
understanding of fire ecology, and interaction with the public. Wildland fire management involves 
multiple objectives and dynamic strategies, depending upon conditions and resource objectives outlined 
in a fire management plan for a specific unit.  

Restoring and maintaining all FWS lands in desirable condition by increasing prescribed fires and 
the use of wildfire is a cost-effective, long-term fire management strategy. It reduces wildfire risk to 
maximize long-term protection to communities while minimizing the costs of fire suppression and 
emergency rehabilitation of lands damaged by catastrophic wildfire.  

The New Mexico Fire District’s SFMP will meet the policy and direction of the National Fire Plan 
by emphasizing the primary goals of the 10-Year Comprehensive Strategy (USDA/USDI 2001a, 2006a) 
and Cohesive Strategy for Protecting People and Sustaining Natural Resources (USDA/USDI 2001b). In 
addition, the Guidance for Implementation of Federal Wildland Fire Management Policy (USDA/USDI 
2009), and FWS Handbook policies will be followed. Among other policies, the FMP will also 
incorporate and adhere to the Department of the Interior policy stated in 620 Department Manual 1 by 
giving full consideration to the use of wildland fire as a natural process and tool during the land 
management planning process.  
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1.5 Regulatory Framework ________________________________  

1.5.1 National Environmental Policy Act 
The National Environmental Policy Act (NEPA) requires all federal agencies to initiate 

interdisciplinary planning that considers and discloses environmental effects in their decisions. To meet 
NEPA requirements, federal agencies must prepare a statement that describes the effects of federal 
actions, which can be accomplished through an EA, environmental impact statement, or categorical 
exclusion. The Service determined that an EA was the appropriate level of analysis for the New Mexico 
Fire District. This EA has been prepared under Council on Environmental Quality (CEQ) regulations for 
implementing NEPA at 40 Code of Federal Regulations (CFR) 1501.2 and 1501.3. 

1.5.2 Endangered Species Act of 1973 
The Endangered Species Act (ESA) gives the U.S. Secretary of the Interior and the U.S. Secretary 

of Commerce joint authority to list a species as threatened or endangered (16 USC 1533[c]). Pursuant to 
the requirements of ESA section 7, an agency reviewing a proposed project within its jurisdiction must 
determine whether any federally listed threatened or endangered species may be present in a project area 
and determine whether the proposed project will have a likely effect on listed species.  

1.5.3 Migratory Bird Treaty Act (16 USC Sec. 703, Supp. I, 1989) 
A migratory bird is any species or family of birds that live, reproduce, or migrate within or across 

international borders at some point during its annual life cycle. This law implements the treaties that the 
United States has signed with a number of countries to protect birds that migrate across United States 
borders. The law makes it illegal to take, possess, or sell protected species. The Migratory Bird Treaty Act 
currently protects 836 species of migratory birds (see the following website for detailed information: 
http://www.fws.gov/laws/lawsdigest/migtrea.html).  

1.5.4 Neotropical Migratory Bird Conservation Act (16 USC 6101-6102) 
The Congress of the United States passed the Neotropical Migratory Bird Conservation Act on July 

20, 2000. The purposes of the Act are to (1) perpetuate healthy populations of Neotropical migratory 
birds; (2) assist in the conservation of Neotropical migratory birds by supporting conservation initiatives 
in the United States, Canada, Latin America, and the Caribbean; and (3) provide financial resources and 
foster international cooperation for those initiatives. The FWS Division of Bird Habitat Conservation is 
responsible for managing the grants program that implements the Act (see the following website for 
detailed information: (http://www.fws.gov/birdhabitat/Grants/NMBCA/ACT.shtm).  

1.5.5 Bald and Golden Eagle Protection Act  
(16 USC 668-668d, 54 Stat. 250) 

This law provides for the protection of the bald eagle (the national emblem) and the golden eagle by 
prohibiting, except under certain specified conditions, the taking, possession, and commerce of such 
birds. The 1972 amendments increased penalties for violating provisions of the Act or its regulations and 
strengthened other enforcement measures (see the following website for detailed information: 
http://www.fws.gov/midwest/eagle/guidelines/bgepa.html).   

http://www.fws.gov/birdhabitat/Grants/NMBCA/ACT.shtm
http://www.fws.gov/midwest/eagle/guidelines/bgepa.html
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1.5.6 Other Legislation, Mandates,  
and Policies That Guide Management of FWS Lands 

• Fish and Wildlife Coordination Act (1934), as amended 
(16 USC 661-666) 

• Fish and Wildlife Act of 1956, as amended (16 USC 742-742j) 

• Conservation of Nature Protection and Wildlife 
Preservation in the Western Hemisphere Act of 1940 
(56 Stat. 1354) 

• Fish and Wildlife Conservation Act of 1979 (PL 96-366, dated 
September 29, 1980). (Nongame Act) (16 USC 2901-2911;94 
Stat. 1322). 

• Refuge Revenue Sharing Act of 1964 (16 USC 715s), 
as amended (P.L. 95-469) 

• National Wildlife Refuge System Administration Act of 1966 
(16 USC 668dd-668ee) 

• Protection and Enhancement of Environmental Quality 
Executive Order of 1970 (Executive Order 11514, dated 
March 5, 1970) 

• Administrative Procedures Act (5 USC 551-559, 701-706, 
1305, 3344, 4301,5362,7521; 60 Stat. 237), as amended 
(PL 79-404) 

• Environmental Education Act of 1975 (20 USC 1531-1536) • Antiquities Act of 1906 (16 USC 431) 

• Land and Water Conservation Act of 1965, as amended 
(16 USC 460L-460L-11) and as amended through 1987 

• Fish and Wildlife Improvement Act of 1978 (16 USC 7421; 
92 Stat. 3110) P.L. 95 -616, November, 1978 

• Refuge Trespass Act (18 USC 41; Stat 686) • Historic Sites Act of 1935 (16 USC 461) 

• Federal Aid in Wildlife Restoration Act (16 USC 669-669i), 
as amended 

• Archeological Resource Protection Act of 1979 (PL 95-96, 
Sta. 721, dated October 1979) (16 USC 470aa-47011) 

• Clean Air Act (42 USC 1857-1857f; 69 Stat.322), 
as amended 

• National Historic Preservation Act of 1966 (16 USC 470) 

 

1.6 Decision to Be Made __________________________________  

The management actions contained in the selected alternative (based on the analysis in this EA), 
and as approved in the FONSI, will become the New Mexico Fire District SFMP for the eight FWS units.  
The SFMP will be reviewed annually to make sure it contains the most current information based on 
monitoring and evaluation by the Service. 

The Responsible Official (decision maker) for this action is Dr. Benjamin Tuggle, FWS Region 2 
Director. Dr. Tuggle used the objectives (described above in section 1.3), together with the proposed fire 
management actions and potential environmental effects, as evaluation criteria to select the alternative 
that would best fulfill the objectives and satisfactorily meets environmental guidelines.   

1.7 Public Participation and Feedback ______________________  

1.7.1 NEPA Scoping Process  
Scoping is described in CEQ’s NEPA implementing regulations as an early and open process to 

ensure that the full range of issues related to a proposed action are addressed and that all significant issues 
are identified. Scoping also provides the opportunity for agencies, elected officials, members of the 
public, and American Indian tribes to present additional background and technical information.  

The Service mailed 497 scoping letters to the EA mailing list to let state, local, and other federal 
agencies; tribes in the southwest region; elected officials; citizens; and businesses know of the Scoping 
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Document’s availability on the refuge websites.  The Scoping Document provided an overview of each 
refuge and a summary of the purpose and need and proposed alternatives to be analyzed in this EA.  The 
letter was mailed well before the beginning of the scoping period, which began on December 15, 2011, 
and ended on January 20, 2012.  

1.7.1.1 What Was Learned During Scoping 
The CEQ regulations guide federal agencies in handling nonsignificant issues by directing them to 

“identify and eliminate from detailed study the issues which are not significant or which have been 
covered by prior environmental review” (CEQ section 1506.3; 40 CFR 1501.7). Issues that are not 
significant are those that are (1) already addressed by law, regulation, or other higher level decision; 
(2) beyond the scope of the purpose and need identified for the project; (3) not connected to the proposed 
action; (4) conjectural and not supported by scientific or factual evidence; or (5) irrelevant to the decision 
to be made.  

The Service received two comment documents during the scoping period, and neither contained 
significant issues that would alter the proposed alternatives and purpose and need.  

1. The New Mexico Department of Fish and Game expressed support for the Service’s 
continued use of mechanical and chemical treatments and prescribed fire to control fuel loads 
and restore natural fire regimes and vegetative communities.  

2. The New Mexico Environment Department (NMED) expressed support for the Service’s use 
of prescribed fire as a land planning tool.  The NMED’s Surface Water Quality Bureau 
suggested that 

• FWS vehicles carry spill kits when around water resources, 

• roads be maintained so that drainage does not flow into water resources, and 

• water resources be protected when using chemical treatments.  

1.8 Permit and License Requirements ______________________  

A prescribed fire plan will be developed and approved prior to implementation of each prescribed 
fire. All prescribed fire projects will comply with applicable regulations of the State of New Mexico 
Division of Forestry and the Service, and will be carried out in accordance with the requirements detailed 
in the final FMP for the FWS New Mexico Fire District. 

Smoke generated by prescribed fires must be managed in compliance with the legal requirement of 
the Clean Air Act (42 USC 1857 et seq.) and local regulations and will be monitored by FWS personnel. 

The responsibility for the maintenance of air quality standards and the approval of agricultural type 
burning within the state rests with the State of New Mexico, Public Health Division. Guidelines imposed 
by the New Mexico Air Quality Bureau (AQB) for smoke abatement on these fires will be strictly 
followed. The AQB has the responsibility for issuing permits, defining the conditions when burning will 
be permitted, and determining what materials may be burned. Permitting procedures require this office to 
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be consulted each and every time prescribed fire is applied within a refuge. Smoke registration for 
prescribed fires in a Smoke Management Program (SMP)-II category (greater than 99 acres) is required at 
a minimum of two weeks before burning, and registration for an SMP-I category (less than 99 acres) burn 
is required by 10:00 am the day prior to burning. Registration procedures are completed by accessing the 
following website: http://smoke.state.nm.us/frmMainSwitchboardTable_AQB_Only.asp.  A Simple 
Approach Smoke Estimation Model or analysis may be conducted for all prescribed burns to occur in the 
NWRs. Given the proximity of many of the FWS units to rural communities, it must be assumed that all 
fires have the potential to adversely affect public interests and/or “critical targets.” There is minimum 
concern related to the effects of smoke on public health due to the distance between most FWS units and 
communities.  B Considering this, it is reasonable to assume that smoke associated with prescribed fire 
will be short-lived and will dissipate well before it can impact a critical target.  

For additional information, refer to the Red Book (USDA/USDI 2012), and Smoke Management 
Guide for Prescribed and Wildland Fire (USDA/USDI 2006b). 

In accordance with regulations of the New Mexico Department of Agriculture, all herbicide 
applications at the six NWRs, Mora NFH–TC, and SW Native AR&RC must be performed by a licensed 
pesticide applicator or by a registered technician under their supervision.  Only products approved by the 
United States Environmental Protection Agency will be used.  The Service requires that a Pesticide Use 
Proposal (see Appendix I) be submitted, reviewed, and approved at the NWRs and regional levels prior to 
treatment.  

 

http://smoke.state.nm.us/frmMainSwitchboardTable_AQB_Only.asp
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Chapter 2. Alternatives 
2.1 Goals and Objectives _________________________________  

Goals and objectives are the unifying elements of successful refuge management. They identify and 
focus management priorities, provide a context for resolving issues, guide specific plans or projects, 
provide rationale for decisions, and offer a defensible link among management actions (strategies) set 
forth in the proposed alternatives, refuge purpose(s), US Fish and Wildlife Service (FWS or “Service”) 
policy, and the National Wildlife Refuge System mission.   

2.2 Goals and Objectives  
of the FWS New Mexico Fire District _____________________  

2.2.1 Goals 
Goals are broad statements of desired conditions that should be achieved by implementing specific 

actions, either independently or in conjunction with other treatments.  

GOAL 1. Prescribed fires and naturally ignited fires are being used as a mechanism of disturbance 
to mimic natural process. It is helping to provide native vegetative and wildlife 
communities with conditions they evolved in and need in order to maintain a naturally 
functioning system.  Prescribed and naturally ignited fire is also being used to reduce 
hazardous fuel loadings, either singly or in conjunction with mechanical treatments to 
remove undesirable vegetation.   

GOAL 2. Mechanical treatments are being used to remove undesirable fuel loading, reduce 
invasive plants, create and maintain fuel breaks, and create defensible space when it is 
not feasible to accomplish with the use of fire alone, due to the severity and inability to 
control such a fire, or because of constraints with protecting resources in the treatment 
area.  

GOAL 3. Chemical treatments are being used to remove undesirable fuel loading, reduce invasive 
plants, create and maintain fuel breaks, and create defensible space when it is not 
feasible to accomplish with the use of fire alone, due to the severity and inability to 
control such a fire or because of constraints with protecting resources in the treatment 
area. 

2.2.2 Objectives  
Objectives are specific statements of purpose that support the goals an alternative must meet for the 

planning and environmental analysis process to be considered a success. Meeting objectives is part of 
what makes an alternative “reasonable.”  Meeting the two district-wide objectives will help resolve the 
need for action.   

OBJECTIVE 1. Protect life, property, human improvements, and cultural resources from the 
threat of wildfire through prevention, education, mitigation, and restoration 
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actions on and adjacent to the six NWRs, Mora NFH–TC, and SW Native 
AR&RC.    

OBJECTIVE2. Protect, restore, and maintain the ecological integrity of native biological 
communities by using prescribed fire (planned ignitions), wildfire (unplanned 
ignitions), and mechanical and chemical treatment methods to support a diversity 
of wildlife occurring on and near the six NWRs, Mora NFH–TC, and SW Native 
AR&RC.   

2.3 Fire Management Tools/Methods  
Used to Meet Treatment Goals and Objectives ____________  

Prescribed fire is a management tool used to manipulate vegetation.  Prescribed fires may be 
loosely classified as broadcast, in which fire is applied across the landscape, or as debris burning as with 
pile or ditch burning.   

Natural ignitions are typically caused by lightning.  Natural ignitions may be managed for 
resource benefit in wilderness study areas, designated wilderness, and areas with little to no threat of loss 
to structures or developed assets on and off public lands.   

Mechanical treatments are implemented using hand-held tools, chain saws, bulldozers, tractors, 
masticators, excavators, forestry cutters, chippers, and other specialty equipment.  Mechanical treatments 
may also be used in conjunction with chemical and prescribed fire treatments as part of the overall 
treatment process to meet project objectives and attain desired conditions (goals).  

Chemicals (herbicides) will be used to treat invasive plant species, crop plants, federally and state-
listed noxious plant species, and to restore and maintain native habitats.  Chemical treatments may also be 
used in conjunction with mechanical and prescribed fire treatments as part of the overall treatment 
process to meet project goals.  

Suppression actions may include the construction of firelines by firefighters using hand tools, 
engines, heavy equipment (such as dozers), and aircraft (using water, retardant, and other water applicable 
chemicals to retard fire spread).  Some suppression actions using heavy equipment or aircraft may be 
restricted based on the presence of cultural sites, riparian habitat, waterways, and critical habitat.    

2.3.1 Cost Efficiency 
Fire management that is focused only on suppression for a response is often very expensive. Today, 

it is not uncommon for suppression operations for a single wildfire to exceed costs of $1 million in just a 
few days. Although fire suppression offers many benefits to society, other cost-effective options for fire 
management exist. While these options cannot completely replace fire suppression as a fire management 
tool, other management options accomplished in advance can play an important role in overall fire 
management and can affect the costs of fire suppression. 
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The application of fire management tools requires making certain tradeoffs. Table 2-1 presents a 
sample of some factors that affect costs and the primary benefits associated with the tools currently used 
in fire management. Current approaches to fire management are an almost complete turnaround compared 
to historic approaches. In fact, it is commonly accepted that the past use of only fire suppression, along 
with other factors, has resulted in larger, more intense wildfire events that are seen today (WFLC 2010). 
As is the case with many public policy issues, costs and benefits associated with particular fire 
management tools are difficult to accurately quantify (WFLC 2010). Ultimately, costs and benefits should 
be weighed against one another on a case-by-case basis in planning wildland fire management operations 
(WFLC 2010).  

Depending on the tradeoffs that a land manager is willing to make, a combination of fire 
management tools may be used. For instance, prescribed fire and/or mechanical fuels reduction may be 
used to help prevent or lessen the intensity of a wildfire thereby reducing suppression costs. In addition, 
prescribed fire and/or mechanical fuels reduction may be used to improve soil conditions in fields or 
forests to the benefit of wildlife or natural resources. 

Table 2-1.  Factors that affect costs and primary benefits of wildland fire management tools 

Management Tool Factors That Affect Costs  Primary Benefits 

Suppression • Labor intensive 

• Requires high level of planning 

• Can be very expensive 

• Particular strategies can be very inefficient 
(such as aerial retardant drops) 

• Can increase intensity and likelihood of 
future wildfires 

• Inhibits natural ecological processes in 
many cases 

• Can reduce human health impacts from 
smoke 

• Can protect forest and agricultural 
resources 

• Can save private dwellings and commercial 
buildings 

Prescribed Fire for Fuels 
Reduction 

• Can be expensive to implement 

• Requires skilled workforce to implement 

• Requires high level of planning 

• Can impact human health (smoke and its 
effect on those with asthma or allergies) 

• Can provide habitat for wildlife 

• Can improve forest and agricultural 
resources 

• Can reduce hazardous fuel loading 

• Mimics natural processes but under more 
controlled circumstances 

Mechanical Fuels Reduction • Requires use of heavy machinery 
(resulting in fossil fuel consumption, soil 
compaction, and so forth.) 

• Can be expensive to implement 

• Does not mimic natural processes 

• Can provide habitat for wildlife 

• Can improve forest and agricultural 
resources 

• Can reduce hazardous fuel loading 

• Does not produce large amounts of smoke 

Source: WFLC 2010  

 

2.4 Treatment Implementation _____________________________  

The number of all treatment that could be implemented may vary widely on an annual basis. This 
variation is based, in part, on specific habitat management and fuels-reduction objectives, availability of 
funding and resources, and current and long-term weather and fuel conditions.  Some habitats  may only 
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need to be burned once every 3 to 10 years or more while other areas require more frequent fire to 
improve or maintain desired conditions.  Fuels reduction and the creation and maintenance of firebreaks 
would most likely require more frequent treatments.  

2.4.1 All Fuels Treatment Plans 
A prescribed fire plan will be prepared prior to the implementation of any prescribed fire, which 

will be conducted in accordance with the approved spatial fire management plan (SFMP) for the FWS 
New Mexico Fire District.  An annual plan that describes program priorities for prescribed fire generally 
begins with consultation between the FWS Zone Fire Management Officer or designee and each refuge’s 
manager to formulate the need for how much prescribed fire will be needed annually. Prescribed fire 
plans can vary in their degree of detail. The size and complexity of the prescribed fire project will 
determine the level of detail required. The prescribed fire plan is a legal document that provides the 
Refuge Manager the information needed to approve the plan and the Prescribed Fire Burn Boss with all 
the information needed to implement the prescribed fire.  Prescribed fire projects must be implemented in 
compliance with the written plan. By policy, the prescribed fire plan will be submitted for a technical 
review as coordinated by the Zone Fire Management Officer and then submitted to the project leader (if 
they have completed national or regional fire management leadership course). If not, it should be 
submitted to the Regional Fire Management Coordinator for an additional review. Each refuge’s manager 
will be responsible for final approval of the prescribed fire plan and will identify when the prescribed fire 
plan can be implemented as documented by using the Agency Administrator Go / No-Go Pre-ignition 
Approval Checklist. Results from the prescribed fire are generally documented, and lessons learned are 
used to develop the next prescribed fire. This supports the continued improvement of operations. 

FWS personnel (such as refuge biologists) prepare plans, as needed, for the use of chemical and 
mechanical treatments methods. The fire staff supports the preparation and implementation of these plans.   

2.5 Fire Management Zones _______________________________  

Zones provide land managers, incident personnel, cooperators, and adjacent landowners a clear 
picture of geographic areas associated with a certain set of management actions. Zones also assist in 
prioritizing treatments to meet both fuels reduction and resource management goals. Zone boundaries are 
defined based on values at risk (infrastructure, improvements, critical habitat, and research sites) and land 
management objectives (see appendices A through H for the mapsheets for each refuge).  The three zones 
are (1) Asset Protection Zone, or APZ; (2) Strategic Management Zone, or SMZ; and (3) Land 
Management Zone, or LMZ. The mapsheets provide more information about the three zones.  

While zoning provides general guidelines to asset protection and how fuels may be managed, the 
Service also considers in detail the wide range of natural and cultural heritage values that may be found in 
an area.  Accordingly, management practices may vary between zones even though fuel loads and fuel 
type may be similar.  The management flexibility is essential in the maintenance of resources and other 
identified values across the planning area (which may include off-refuge lands).   

Any identified constraints concerning management actions are specifically identified on the 
“Operation” map for each of the eight units (see appendices A through H). It should also be noted that the 
potential advantages and importance of on-refuge zones be complemented by identifying neighboring 
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zones with potential high asset-protection values.  Whether these are formally designated as Asset 
Protection Zones or not, the identification of on- and off-site zones provides practical information to 
assist refuge management and neighboring landowners with identification and implementation of 
mitigation measures and management actions.  

2.5.1 Community Wildfire Protection Plans 
The Healthy Forests Restoration Act encourages the development of a community wildfire 

protection plan (CWPP), and communities (or counties) may, at their option, develop a plan.  A CWPP 
enables local communities to improve their wildfire mitigation capacity and work with government 
agencies to identify high fire risk areas and prioritize areas for mitigation, fire suppression, and 
emergency preparedness. The minimum requirements for a CWPP, as stated in the act, are as follows: 

1. Collaboration: Local and state government representatives, in consultation with federal 
agencies or other interested groups, must collaboratively develop a CWPP (Society of 
American Foresters [SAF] 2004). 

2. Prioritized Fuel Reduction: A CWPP must identify and prioritize areas for hazardous fuels 
reduction and treatments. Furthermore, the plan must recommend the types and methods of 
treatment that will protect at-risk communities and their essential infrastructures (SAF 2004). 

3. Treatments of Structural Ignitability: A CWPP must recommend measures that 
communities and homeowners can take to reduce the ignitability of structures throughout the 
area addressed by the plan (SAF 2004). 

At the local level, successful implementation of fuel treatments must include decision makers 
collaborating with federal, state, and local governments; Tribes; community-based groups; landowners; 
and other interested persons. Collaboration is used to establish priorities, cooperate on activities, and 
increase public awareness and participation to reduce the risks to communities and surrounding lands. 
While land-management agencies make the decisions on matters affecting public lands, these 
collaborative efforts will produce programs that can be supported broadly and implemented successfully. 

In the wildland urban interface (WUI), these plans provide a seamless guide for fuel reduction 
across ownerships, identifying those treatments to be completed by public agencies and those to be 
completed by private landowners. The WUI is composed of both interface and intermix communities and 
is defined as areas where human habitation and development meet or intermix with wildland fuels (USDI 
and USDA 2001:752–753). Human encroachment upon wildland ecosystems within recent decades is 
increasing the extent of the WUI and is therefore having a significant influence on wildland fire 
management practices.  

Section 2.5 above defined fire management zones (FMZ), including the APZ.  The FMZ map for 
each refuge shows the location of the off-refuge APZ for each refuge. The WUI areas are included in the 
off-refuge APZs.  

Every county in New Mexico has prepared a CWPP. The eight FWS units are listed below, along 
with the county in which they are located and a description of each unit’s relationship to a specific area 
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described in the CWPP. Information for all CWPPs in New Mexico can be accessed at   
http://www.emnrd.state.nm.us/FD/FireMgt/cwpps.htm.  

2.5.1.1 Bitter Lake NWR and SW Native  
AR&RC — Chaves County CWPP, 2010 

Northeast Roswell includes the WUI close to the Bitter Lake NWR. The Northeast Roswell area 
was rated as high according to the risk assessment described in the CWPP. This area is made up of homes 
with larger lots and some heavier fuel conditions. The community rates high risk in terms of fuels 
between homes, minimal defensible space, sometimes minimal separation of adjacent structures, 
combustible construction, and unmaintained empty lots. The area is close to Roswell city fire departments 
and has some hydrants present. The community is at risk from fire spread from the east where the Bitter 
Lake NWR is composed of wildland fuels. There is a history of fires in this area.   

The SW Native AR&RC is located in Dexter. The hatchery has good defensible space and is 
surrounded by light fuels. Dexter is rated as moderate using the fire risk assessment described in the 
CWPP. The town is rated lower than neighboring communities because it is almost entirely surrounded by 
irrigated agricultural lands, scattered farms, cattle grazing, and crop production. The town scores low risk 
for access, topography, and fuels. There are some heavier fuels around homes that may pose a fire risk in 
the event of a fire, and there are some homes that exhibit combustible construction, though roof 
construction is generally rated a low risk. The area is served by the Dexter fire department, which has 
some water storage facilities.  

The CWPP recommends the following: 

• Conduct prescribed fires along roads surrounding the WUI and around the particular 
areas at risk. 

• Construct and maintain fuel breaks to prevent fire from moving from wildland fuels into 
adjacent neighborhoods. 

The off-refuge APZs are shown on the mapsheets in Appendix A for Bitter Lake NWR and 
Appendix C for SW Native AR&RC.    

2.5.1.2 Maxwell NWR — Colfax County CWPP, 2008  
The CWPP does not show any WUI areas adjacent to the refuge (Figure 9 in the CWPP). Table 9 in 

the CWPP shows a medium fire hazard and risk rating for the community of Maxwell. The CWPP’s fuel 
hazard map shows a medium rating for the extensive grassland and shrub areas surrounding the refuge.   

In general, the CWPP recommends the following: 

• The WUI areas are the highest priority for treatment in order to reduce the occurrence of 
catastrophic wildfire and protect community values. 

The off-refuge APZs are on the mapsheets in Appendix E.   

http://www.emnrd.state.nm.us/FD/FireMgt/cwpps.htm
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2.5.1.3 San Andres NWR — Dona Ana County CWPP, 2012  
The CWPP delineates the WUI as an area 1 mile from the edge of an at-risk community. The at-risk 

communities are in turn defined as all communities on the edge of urban areas due to the rural nature of 
the county. Much of this land encompasses agricultural lands with scattered homes. The WUI boundary 
has therefore been delineated as a 1-mile buffer extending from either the edge of urban-classified lands 
and/or 1 mile extending from the edge of agricultural lands. A 1-mile buffer is also delineated on either 
side of all major roads. This would act as a fuel break from ignitions on the highways, as well as 
protection so that roads may serve as escape routes in the event of a wildfire.  

The CWPP recommends the following: 

• Protect life and property by reducing the potential for catastrophic wildfire, as well as to 
restore landscapes to a sustainable and healthy condition. 

• Implement fuel reduction treatments to moderate extreme fire behavior, reduce structural 
ignitability, create defensible space, provide safe evacuation routes, and maintain all 
roads for firefighting access around communities located in a WUI zone. 

• Use multiple treatment methods, which often magnifies the benefits.  

The off-refuge APZs are shown on the mapsheets in Appendix G.   

2.5.1.4 Mora NFH-TC — Mora County CWPP, 2005 
Land ownership in Mora County is predominantly private, with 84 percent of the approximately 

1,932 square miles of land classified as private. The landscape is very diverse, ranging from grassland 
plains in the eastern and central portions of the county to mountain forests and high country alpine lands 
in the Sangre de Cristo Mountains. The CWPP states that all WUI subdivisions are located in ponderosa 
pine stands. Mora NFH-TC is not adjacent to any of the CWPP-identified WUI subdivision, and the 
nearest communities are Mora, Cleveland, and Holman, located approximately 1.5, 3, and 5 miles away, 
respectively, from the hatchery. The fire hazard rating for these three communities is classified as high.  

The off-refuge APZs are shown on the mapsheets in Appendix F. 

2.5.1.5 Las Vegas NWR — San Miguel County CWPP, 2008 
The CWPP has designated the entire county as WUI. San Miguel County has the fourth highest 

number of square miles of existing forested WUI areas at risk adjacent to federal lands among counties in 
New Mexico. These areas have potential for rapid rates of spread and high fire intensity due to fast 
burning or flashy fuels. This area may also represent a threat to life and safety due to the likelihood of 
heavy smoke, heat, and the potential to overwhelm the limited number of local suppression resources.   

The CWPP recommends the following: 

• Vegetation in the county should be treated . . . along evacuation and travel routes to create 
landscape fuel breaks; in the Gallinas Municipal Watershed; around critical infrastructure; 
and throughout the county to improve watershed health and reduce fire hazard.  
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• Very High Priority: Conduct mechanical and prescribed fire fuels treatments on federal 
lands (US Forest Service, Bureau of Land Management, National Park Service, and the 
FWS) to reinforce fuels treatment projects on private lands. 

• Very High Priority: Support the use of prescribed fire and wildfire use projects by the 
federal land management agencies to re-introduce fire into the ecosystem.  

The off-refuge APZs are shown on the mapsheets in Appendix D.  

2.5.1.6 Bosque del Apache and Sevilleta NWR — Socorro County CWPP,  
The CWPP recommends the following: 

• Although not assessed as WUI communities, the county’s watersheds should be considered 
critical interface areas, with a hazard rating of extreme.  

The off-refuge APZs are shown on the mapsheets in Appendix B for Bosque del Apache NWR and 
Appendix H for Sevilleta NWR.     

2.6 Proposed Alternatives ________________________________  

This environmental assessment (EA) proposes three action alternatives and also includes an 
analysis of a no-action alternative, which complies with the Council on Environmental Quality (CEQ) 
regulations (40 CFR 1502.14(d)) for implementing the National Environmental Policy Act.  

The four alternatives analyzed in this EA are 

Alternative A: No Action—Continue Current Level of Fire Management (Prescribed Fire, 
Chemical (see Tables 2-5 and 2-6 at the end of this chapter), and Mechanical Treatments, and 
Fire Suppression)  

Alternative B: Fire Suppression Only 

Alternative C: Prescribed Fire Treatments and Fire Suppression 

Alternative D: Chemical and Mechanical Treatments and Fire Suppression 

2.6.1 Alternative A: No Action—Continue  
Current Level of Fire Management  

Alternative A proposes to continue using prescribed fire and chemical and mechanical treatments to 
reduce fuels loads and also to maintain, enhance, and restore habitat.  The following section provides an 
explanation of the treatment methods used at the eight FWS units.  
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2.6.1.1 Overview of Treatment Methods Currently Used 
Prescribed Fire 
Prescribed fire is a management tool used to manipulate vegetation.  Prescribed fires may be 

loosely classified as broadcast, in which fire is applied across the landscape, or as debris burning as with 
pile or ditch burning. Historically, the treatment size and number of burns conducted on refuges and 
hatcheries in the New Mexico Fire District have varied considerably by unit to meet both habitat 
management and fuel reduction needs. Broadcast burns may range from as little as 5 acres to 20,000 
acres, depending on the size of the refuge and specific management objectives.  Burning may be 
conducted year-round, again depending on the desired objectives of the burn to achieve specific results.   

Broadcast burning may be used to restore native biological communities to provide optimum 
feeding, breeding, and wintering habitat for a diversity of grass- and shrubland-dependent migratory 
birds, migratory waterfowl, native herbivores, native pollinating invertebrates, and other native wildlife 
that are present.  Broadcast burning may also be used as a management tool in wetlands and moist soil 
units to reduce invasive species such as cattail.  Prescribed fire also provides a needed mechanism of 
disturbance across all habitats that have evolved with fire.   

Debris burning is used to remove vegetative material (such as piles produced from mechanical 
treatments) or to remove a buildup of decadent vegetation from ditches and canals to improve the flow of 
water.   

Natural ignitions are nonhuman-caused fires.  Natural ignitions in the New Mexico Fire District 
may be managed for resource benefit in wilderness study areas, designated wilderness, and areas with 
little to no threat of loss to structures or developed assets on and off the refuge.  These areas are located at 
Sevilleta NWR, Bosque del Apache NWR, Bitter Lake NWR, and San Andres NWR.  Nonhuman-caused 
ignitions on these sites would be evaluated for potential to cross jurisdictional boundaries and the 
potential for damage or loss to refuge infrastructure or private property.  This management option would 
reduce the potential for adverse effects created during suppression operations (such as the mechanical 
construction of firelines) and allow for the natural role of fire in these environments. 

Mechanical Treatments 
Mechanical treatments are implemented using hand-held tools, chain saws, bulldozers, tractors, 

masticators, excavators, forestry cutters, chippers, and other specialty equipment.  Mechanical treatments 
have ranged from less than 1 acre to 1,000 acres or more on each of the six NWRs, Mora NFH–TC, and 
SW Native AR&RC in New Mexico.  Mechanical treatment methods are generally used to remove heavy 
concentrations of fuel or invasive species that may not be treated by prescribed fire or chemical 
treatments due to the size and amount of material needing to be removed.  Mechanical treatments may 
also be used in conjunction with chemical and prescribed fire treatments as part of the overall treatment 
process. 

Tamarisk has become well established throughout the riparian corridors of New Mexico, resulting 
in the displacement of native species.  As a result, the fire danger and severity of wildfires have increased 
due to the high rate of spread and resistance to control exhibited in this fuel type.  Mechanical reduction 
of these dense, large volumes of highly flammable fuels is currently accomplished through the use of an 
excavator to either pull the trees from the ground or by a dozer to push the trees into piles.  Follow-up 
treatment of root raking with heavy equipment is recommended to remove the remaining roots to prevent 
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root sprouting.  Restoration of native species following Tamarisk removal reduces the fire hazard by 
restoring native species that produce a much lower fire behavior and are less resistant to control.  

Mechanical treatments have also been conducted using chainsaws and specialty equipment such as 
“slash busters” to remove junipers and pinyon pine that have become established on grasslands.  
Mechanical treatments are often used prior to or in conjunction with prescribed fire to both remove the 
cut material and prevent sapling trees from encroaching onto the treated site.  These types of treatments 
would continue in order to prevent the further encroachment of grassland and savanna habitats and to 
manage density of pinyon-juniper stands to maintain a diversity of grass and forb species. 

Firebreaks are generally created and maintained with mechanical treatments through the use of 
heavy equipment to remove heavy fuel concentrations, mow “green” firebreaks, grade two-track roads to 
remove vegetation, and to remove single or small groups of trees by hand.  

Herbicide Treatments 
Some of the eight FWS units in New Mexico use chemicals to treat invasive plant species, crop 

plants, federally and state-listed noxious plant species, and to restore and maintain native habitats.  All 
units of the Service that implement chemical treatments must prepare an annual pesticide use proposal 
(see Appendix I) that describes the herbicides proposed for continued use.  Chemical use varies by FWS 
unit as shown in Table 2-4 at the end of this chapter.  The effects of using herbicide treatments are 
presented in Chapter 3.   

Wildfire Suppression 
Suppression actions may include the construction of firelines by firefighters using hand tools, 

engines, heavy equipment (such as dozers), and aircraft.  Some suppression actions using heavy 
equipment or aircraft may be restricted based on the presence of cultural sites, riparian habitat, 
waterways, and critical habitat.  Tactics, such as burning out from roadways or allowing the fire to burn 
into areas of natural confinement, may be appropriate as well.  Some refuges may have special constraints 
regarding suppression actions such as the presence of unexploded ordnance.  The Federal Wildland Fire 
Policy gives fire managers the latitude to determine and implement the appropriate suppression response 
based on the current and expected conditions. 

2.6.1.2 Current Management Actions at the Eight NWRs or NFHs-TCs 
Historically, refuge management has used prescribed fire independently or in combination with 

mechanical and/or chemical treatments as a management tool to manipulate vegetation and as a means to 
remove debris and reduce fuel loading. Total treatment areas vary from year-to-year based on specific 
habitat management and fuels-reduction objectives, availability of funding and resources, and current and 
long-term weather and fuel conditions.  The annual variability of treatments would continue based on 
these same influences.  

The Service’s Fire Management Information System was used to report the historical fire data in 
the below descriptions for each refuge.  
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Bitter Lake NWR 
Refuge staff implemented 36 prescribed fires at Bitter Lake NWR between 1993 and 2011.  

Approximately one-third of these were maintenance burns.  Broadcast burns have ranged in size from 
40 to several thousand acres, with an average size of 2,500 acres.  The largest prescribed burn conducted 
at Bitter Lake NWR was 9,400 acres.  Mechanical and chemical treatments have centered on removing 
invasive plant species and constructing fuel breaks up to 150 acres in size.  In general, future treatments 
would continue to target the removal of invasive plants, creating and maintaining fuel breaks, reducing 
hazardous fuels, and contributing to wetland/upland management approximating these size ranges and 
occurrences based on the goals and objectives of the refuge. 

Proposed Continuation of Management Actions to Meet District-wide Objectives  

1. Fuel breaks would continue to be constructed and maintained at the refuge through the 
removal of tamarisk and the creation of permanent fuel breaks using mechanical, chemical, 
and prescribed fire treatments.   

2. All existing fuel breaks on the north tract would continue to be maintained through annual 
maintenance. The existing fuel break along the west and north boundary of the north tract 
would continue to be maintained through annual grading and road maintenance.  

3. The Service would continue to coordinate with adjacent landowners to remove Tamarisk in 
close proximity of the north and south of the refuge’s boundary along the Pecos River 
corridor to reduce the threat of wildfire to the refuge and neighboring property.  

4. The Service would continue to coordinate with neighboring agencies and landowners to 
apply prescribed fire, mechanical, and chemical treatments across jurisdictional boundaries 
to reduce the threat and severity of wildfire and improve habitat conditions.  

5. The Service would continue to protect habitat for federally endangered species: Pecos 
assiminea snail (Assiminea pecos), Koster’s springsnail (Juturnia kosteri), Roswell 
springsnail (Pyrgulopsis roswellensis), Noel’s amphipod (Gammarus desperatus), Pecos 
gambusia (Gambusia nobilis), Pecos bluntnose shiner (Notropis simus pecosensis), and 
interior least tern (Sterna antillarum athalassos); and federally threatened species: Pecos  
sunflower (Helianthus paradoxus).  

6. The current condition class of refuge habitats would continue to be maintained or improved 
through the use of prescribed fire, mechanical, and chemical treatments.  The treatment 
interval would continue to be based, in part, on monitoring of vegetative response. 

7. Mechanical and chemical treatments would continue to be used to control invasive plant 
species in all parts of the refuge as monitoring and field assessments identify sites. 

8. Broadcast burning would continue to be used to reduce fuel loading and/or construct fuel 
breaks and defensible space in order to protect refuge infrastructure, private property, and 
identified sensitive or critical habitat.   

9. Natural-caused wildfire would be allowed to burn in the Salt Creek wilderness to restore 
the natural role of fire and reduce the potential adverse effects of suppression actions.  The 
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appropriate suppression response would be identified and used if fire threatens to cross onto 
neighboring properties.  

Bosque del Apache NWR 
There are a total of 140 recorded treatments between 1988 and 2011.  Approximately half of these 

were maintenance burns.  Of the 61 broadcast burns, all but one has been between 1 and 430 acres, with 
the majority being less than 100 acres.  The largest broadcast burn was 20,000 acres in 2008 in upland 
habitat.  Most broadcast burns have taken place in the managed and active portions of the Rio Grande 
floodplain.  Mechanical and chemical treatments have centered on removing invasive plant species and 
constructing fuel breaks 10 to 80 acres in size.  In general, future treatments would continue to target the 
removal of invasive species, creating and maintaining fuel breaks, reducing hazardous fuels, and 
contributing to wetland/upland management, approximating these size ranges and occurrence based on 
the goals and objectives of the refuge. 

Proposed Continuation of Management Actions to Meet District-wide Objectives  

1. Mechanical, chemical, and prescribed fire treatments would continue to be used to 
construct and maintain fuel breaks at the north, mid-refuge, and south boundary locations 
of the Rio Grande active floodplain through the removal of invasive woody plants.  

2. A minimum of 0.25 river mile at each boundary would be maintained as open grassland or 
shaded fuel break.  Cottonwood and willow stands would continue to be maintained to 
provide shaded fuel breaks through chemical and mechanical control to limit woody 
encroachment.  Following invasive plant removal, the mid-refuge fuel breaks on the active 
floodplain would be monitored for invasive species encroachment.  As other projects are 
implemented on the active floodplain, mid-refuge fuel breaks could be allowed to transition 
to denser native vegetation without degrading their ability to reduce extreme fire behavior 
and rates of spread.  

3. The Service would continue to coordinate with adjacent landowners to remove invasive 
woody species within 5 miles of the north and south of the refuge boundary along the Rio 
Grande corridor to reduce the threat of wildfire to the refuge and neighboring property.  

4. The Service would continue to coordinate with neighboring agencies and landowners to 
apply prescribed fire, mechanical, and chemical treatments across jurisdictional boundaries 
to reduce the threat and severity of wildfire and improve habitat conditions. 

5. The current condition class of refuge habitats would continue to be maintained or improved 
through the use of prescribed fire, mechanical, and chemical treatments.  The treatment 
interval would be based, in part, on monitoring of vegetative response. 

6. Mechanical and chemical treatments would continue to be used to control invasive plant 
species in all parts of the refuge as monitoring and field assessments identify sites. 

7. Broadcast burning would continue to be used to reduce fuel loading and/or construct fuel 
breaks and defensible space in order to protect refuge infrastructure and identified sensitive 
or critical habitat.   
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8. Natural-caused wildfire would continue to be allowed to burn in the Little San Pascual, 
Chupadera, and Indian Well Wilderness Areas to restore the natural role of fire and reduce 
the potential for adverse effects from suppression actions.  The appropriate suppression 
response would be identified and used if fire threatens to cross onto neighboring properties 
or areas identified as sensitive or critical habitat. 

9. Burned areas along the riparian corridor would continue to be restored with native species, 
including but not limited to cottonwood, willow, and native grasses that serve as shaded 
fuel breaks. 

SW Native AR&RC 
Prescribed fire has been used on an occasional basis to manage wetlands by removing heavy build-

up of cattails and to remove fuels produced from mechanical treatments.  Four prescribed burns have been 
conducted at the SW Native AR&RC since 2000.  Two of the projects were less than 40 acres, and the 
other two were 160 and 354 acres, respectively.  Future treatments may include mechanical, chemical, 
and prescribed fire to periodically remove invasive plant species, maintain fuel breaks, and reduce 
hazardous fuels in these general size ranges and occurrence. 

Proposed Continuation of Management Actions to Meet District-wide Objectives  

1. The existing defensible space around hatchery structures would be maintained through 
regular mowing and grading of road systems. 

2. The Service would coordinate with neighboring agencies and landowners to apply 
prescribed fire, mechanical, and chemical treatments across jurisdictional boundaries to 
reduce the threat and severity of wildfire and improve habitat conditions. 

3. The current condition class of hatchery habitats would be maintained or improved through 
the use of prescribed fire, mechanical, and chemical treatments.  The treatment interval 
would be based, in part, on monitoring of vegetative response.  

4. Mechanical and chemical treatments would be used to assist in the control of nonnative 
invasive plant species in all parts of the hatchery, as monitoring and field assessments 
identify sites. 

5. Broadcast burning would be used to reduce fuel loading and/or maintain defensible space in 
order to protect hatchery infrastructure and identified sensitive or critical habitat.   

Las Vegas NWR 
There have been four maintenance and four broadcast burns since 1999.  The average size has been 

380 acres, with broadcast burns taking place every 1 to 4 years.  There have been two mechanical projects 
(200 and 630 acres in size) to remove juniper encroachment into the grasslands and periodic maintenance 
of fuel breaks along the refuge boundary.  In general, future treatments would continue to target the 
removal of invasive species, creating and maintaining fuel breaks, reducing hazardous fuels, and 
contributing to wetland/upland management, approximating these size ranges and occurrence based on 
the goals and objectives of the refuge. 
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Proposed Continuation of Management Actions to Meet District-wide Objectives  

1. Periodic mowing would continue to be used to maintain the existing fuel break along the 
northwest refuge boundary south of Highway 281.   

2. The Service would continue to coordinate with neighboring agencies and landowners to 
apply prescribed fire, mechanical, and chemical treatments across jurisdictional boundaries 
to reduce the threat and severity of wildfire and improve habitat conditions. 

3. The current condition class of refuge habitats would continue to be maintained or improved 
through the use of prescribed fire, mechanical, and chemical treatments.  The treatment 
interval would be based, in part, on monitoring of vegetative response.  

4. Mechanical and chemical treatments would continue to be used to assist in the control of 
nonnative and native invasive plant species in all parts of the refuge, as monitoring and 
field assessments identify sites. 

5. Broadcast burning would continue to be used to reduce fuel loading and/or construct fuel 
breaks and defensible space in order to protect refuge infrastructure, adjacent private and 
state property, and identified sensitive or critical habitat. 

Maxwell NWR 
A 30-acre prescribed fire was conducted in 1989, with no recorded treatments between 1991 and 

2004.  Since 2004 five broadcast burns, between 200 to 570 acres in size, have been conducted.  Burning 
of ditches and piles generally occurs on an annual basis.  Mechanical and chemical treatments, ranging 
from 2 to 25 acres in size, have centered on removing invasive species and constructing fuel breaks.  In 
general, future treatments would continue to target the removal of invasive species, creating and 
maintaining fuel breaks, reducing hazardous fuels, and contributing to wetland/upland management, 
approximating these size ranges and occurrence based on the goals and objectives of the refuge. 

Proposed Continuation of Management Actions to Meet District-wide Objectives  

1. Fuel breaks along the northern, western, and eastern refuge boundary woodlots would be 
constructed and maintained using mechanical, chemical, and prescribed fire treatments to 
remove/thin invasive woody species. 

2. The existing fuel breaks at the north/south interior gravel road (Lake 13 Road) and the 
west/east interior gravel road (Refuge Road) would be maintained annually by mowing the 
rights-of-way and grading roads. 

3. The Service would coordinate with neighboring agencies and landowners to apply 
prescribed fire, mechanical, and chemical treatments across jurisdictional boundaries to 
reduce the threat and severity of wildfire and improve habitat conditions.  

4. The current condition class of refuge short-grass prairie habitats would be maintained or 
improved through the use of prescribed fire, mechanical, and chemical treatments. The 
treatment interval would be based, in part, on monitoring of vegetative response. 
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5. Mechanical and chemical treatments would be used to assist in the control of invasive plant 
species in all parts of the refuge, as monitoring and field assessments identify sites. 

6. Broadcast burning would be used to reduce fuel loading and/or construct fuel breaks and 
defensible space in order to protect refuge infrastructure, adjacent private property, and 
identified sensitive or critical habitat. 

7. Natural-caused wildfire would be allowed to burn in the 80-acre research natural area on 
the southwest corner of the refuge to restore the natural role of fire and reduce the potential 
adverse effects of suppression actions. The appropriate suppression response would be 
identified and used if fire threatens to cross onto neighboring properties or other refuge 
units. 

Mora NFH–TC 
There are no records of prescribed fire use at Mora.  An 82-acre mechanical thinning project was 

conducted in 2004 to reduce stand density on the hatchery grounds for habitat management and fuel 
reduction.  Future projects may include thinning and pile burning on a periodic basis to manage for 
recommended stand structure in ponderosa pine and to create and maintain fuel breaks along the property 
boundary.  Potential projects would generally be no greater than 80 acres due to the limited size of the 
property. 

Proposed Continuation of Management Actions to Meet District-wide Objectives  

1. The existing defensible space around hatchery structures would be maintained through 
regular mowing and grading of road systems. 

2. The Service would coordinate with neighboring agencies and landowners to apply 
prescribed fire, mechanical, and chemical treatments across jurisdictional boundaries to 
reduce the threat and severity of wildfire and improve habitat conditions. 

3. The current condition class of hatchery habitats would be maintained or improved through 
the use of prescribed fire, mechanical, and chemical treatments.  The treatment interval 
would be based, in part, on monitoring of vegetative response.  

4. Mechanical and chemical treatments would be used to assist in the control of invasive plant 
species in all parts of the hatchery as monitoring and field assessments identify sites. 

5. Broadcast burning would be used to reduce fuel loading and/or maintain defensible space in 
order to protect hatchery infrastructure, adjacent private property, and identified sensitive or 
critical habitat.   

San Andres NWR 
Broadcast burns have been implemented 11 times between 1999 and 2011, with the size of the 

burns varying between 700 and 16,550 acres, averaging 5,350 acres per burn.  Some mechanical work 
(26 acres) has been conducted to thin juniper stands in desert big horn sheep (Ovis canadensis mexicana) 
habitat.  In general, future treatments would continue to target the removal of invasive species and 
contribute to upland management, approximating these size ranges and occurrence based on the goals and 
objectives of the refuge. 
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Proposed Continuation of Management Actions to Meet District-wide Objectives  

1. The Service would continue to coordinate with neighboring agencies and landowners to 
apply prescribed fire, mechanical, and chemical treatments across jurisdictional boundaries 
to reduce the threat and severity of wildfire and improve habitat conditions. 

2. Prescribed fire and/or mechanical treatments would continue to be used to reduce pinyon-
juniper stand density.  

3. The current condition class of refuge habitats would continue to be maintained or improved 
through the use of prescribed fire, mechanical, and chemical treatments.  The treatment 
interval would be based, in part, on monitoring of vegetative response.   

4. Mechanical and chemical treatments would continue to be used to assist in the control of 
invasive plant species in all parts of the refuge as monitoring and field assessments identify 
sites. 

5. Broadcast burning would continue to be used to reduce fuel loading and/or construct fuel 
breaks and defensible space in order to protect refuge infrastructure and identified sensitive 
or critical habitat. 

6. Natural-caused wildfire would continue to be allowed to burn in all areas of the refuge to 
restore the natural role of fire and reduce the potential adverse effects of suppression 
actions.  Point-source protection of cultural sites, repeaters, and military installations may 
be needed in some limited situations.  If fire threatens to cross onto neighboring properties, 
the appropriate suppression response would be identified and used. 

Sevilleta NWR 
Records from 1990 to 2011 show that prescribed fire size has ranged anywhere from 1 acre test 

plots to 13,609 acres of landscape-level projects.  Prescribed fires greater than 100 acres have been 
conducted nine times in the last 20 years, with an average size of 4,100 acres.  The majority of these 
broadcast burns took place between 2002 and 2008 on an almost annual basis.  Mechanical treatment 
(between 1 to 30 acres in size) has been limited historically to removing invasive species from riparian 
corridors and the Rio Grande floodplain.  In general, future treatments would continue to target the 
removal of invasive species, maintaining and creating fuel breaks, reducing hazardous fuels, and 
contributing to wetland/upland management, approximating these size ranges and occurrence based on 
the goals and objectives of the refuge. 

Proposed Continuation of Management Actions to Meet District-wide Objectives  

1. Fuel breaks at the north and south end of the Rio Grande floodplain of the refuge would 
continue to be constructed and maintained using mechanical, chemical, and prescribed fire 
treatments to remove salt cedar. 

2. The Service would continue to coordinate with adjacent landowners to reduce dense stands 
of tamarisk within 5 miles to the north and south of the refuge boundary along the Rio 
Grande corridor to reduce the threat of wildfire to the refuge and neighboring property.  
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3. The existing fuel break along the refuge boundary south of Highway 60 would continue to 
be maintained through regular grading. 

4. The Service would continue to coordinate with neighboring agencies and landowners to 
apply prescribed fire, mechanical, and chemical treatments across jurisdictional boundaries 
to reduce the threat and severity of wildfire and improve habitat conditions. 

5. Prescribed fire and/or mechanical treatments would continue to be used to restore and 
maintain pinyon-juniper savannah habitat at Condition Class 2 or better.  

6. The current condition class of refuge habitats would continue to be maintained or improved 
through the use of prescribed fire, mechanical, and chemical treatments.  The treatment 
interval would be based, in part, on monitoring of vegetative response.  

7. Mechanical and chemical treatments would continue to be used to assist in the control of 
nonnative invasive plant species in all parts of the refuge, as monitoring and field 
assessments identify sites. 

8. Broadcast burning would continue to be used to reduce fuel loading and/or construct fuel 
breaks and defensible space in order to protect wolf pens, refuge infrastructure, and 
identified sensitive or critical habitat. 

9. Natural-caused wildfire would be allowed to burn in the land management and strategic 
management zones of the refuge to restore the natural role of fire and reduce the potential 
adverse effects of suppression actions.  The appropriate suppression response would be 
identified and used if fire threatens to cross onto neighboring properties.   

2.6.2 Alternative B: Suppression Only 
The suppression actions described under Alternative A for each of the six NWRs, Mora NFH–TC, 

and SW Native AR&RC would be the only fire management action that would continue to occur under 
Alternative B.  

FWS Manual (621 FW 1.1) states, in part, that each refuge will maintain a wildland fire suppression 
program to “ensure that refuge resources, including staff, the general public, and private property receive 
adequate protection from potential wildland fire.” 

The “Revised Guidance for Implementation of the National Wildlife Coordinating Group Federal 
Wildland Fire Management Policy” (NWCG 2009) defines two kinds of wildland fire: prescribed fire 
(planned ignitions) and wildfire (unplanned ignitions). A wildland fire may be concurrently managed for 
one or more objectives, and objectives can change as the fire spreads across the landscape. Objectives are 
affected by changes in fuels, weather, and topography; varying social understanding and tolerance; and 
involvement of other governmental jurisdictions having different missions and objectives. The revision 
allows fire managers to manage a wildfire for multiple objectives and increased flexibility to respond to 
changing incident conditions and firefighting capability, while strengthening strategic and tactical 
decision implementation that better supports public safety and resource management objectives. 
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2.6.3 Alternative C: Prescribed Fire and Suppression 
The prescribed fire and fire suppression actions described under Alternative A for each NWR or 

NFH-TC would be the only fire management actions that would continue to occur under Alternative C. 

2.6.4 Alternative D: Mechanical  
and Chemical Treatments with Suppression  

The mechanical and chemical treatments and fire suppression actions described under Alternative A 
for each of the six NWRs, Mora NFH–TC, and SW Native AR&RC would be the only fire management 
actions that would continue to occur under Alternative D.  

2.7 Comparison of Alternatives 

Table 2-2 summarizes how well each of the alternatives would meet the overall fire management 
objectives.  

Table 2-2. Comparison of alternatives by district-wide FMP objective  

District-wide FMP 
Objective 

Alternative A: Continue 
Current Level of Fire 

Management 
(Prescribed Fire, 

Chemical and 
Mechanical 
Treatments,  

and Fire Suppression) 
Alternative B: Fire  
Suppression Only 

Alternative C: 
Prescribed Fire and Fire 

Suppression 

Alternative D: 
Mechanical  

and Chemical 
Treatments  

and Fire Suppression 
1. Protect life, 

property, human 
improvements, and 
cultural resources 
from the threat of 
wildfire through 
prevention, 
education, 
mitigation, and 
restoration actions 
on and adjacent to 
the six NWRs, Mora 
NFH–TC, and SW 
Native AR&RC. 

Would fully meet this 
objective. 

 

The continued use of fire 
suppression would not fully 
meet this objective but 
would offer some 
protection of resources 
during a wildfire. 

Would not meet this 
objective if fuel loads are 
not adequately reduced in 
the absence of prescribed 
fire and other fuel-
reduction treatments.  

Would meet this objective 
to some extent. Retaining 
the use of prescribed fire 
would reduce fuels and 
contribute to meeting this 
objective but would not be 
effective in treating heavy 
fuel loads produced by 
nonnative species in 
riparian corridors.   

Would not fully meet this 
objective if fuel loads 
are not adequately 
reduced in the absence 
of prescribed fire. 

2. Protect, restore, 
and maintain the 
ecological integrity 
of native biological 
communities by 
using prescribed 
fire (planned 
ignitions), wildfire 
(unplanned 
ignitions), and 
mechanical and 
chemical treatment 
methods to support 
a diversity of wildlife 
occurring on and 
near the six NWRs, 
Mora NFH–TC, and 
SW Native AR&RC. 

Would fully meet this 
objective. 

Fire suppression alone 
would not meet this 
objective.  Removing 
prescribed fire, 
mechanical, and chemical 
methods of treatment 
would not allow for the 
natural role of fire or the 
control of invasive species 
that contribute to the 
continued loss of critical 
habitat. 

Would not fully meet this 
objective. Retaining the 
use of prescribed fire 
would continue to provide 
an important tool for 
enhancing native fire 
adapted habitats and 
controlling invasive plants.  

 

Would not meet this 
objective.  Removing 
prescribed fire from the 
landscape would not 
allow for the natural 
interaction and 
disturbance of fire-
adapted ecosystems. 
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2.8 Alternatives Considered but  
Eliminated from Detailed Study _________________________  

NEPA requires federal agencies to briefly discuss the reasons for eliminating any alternatives that 
were not developed in detail (40 CFR 1502.14). No suggestions for additional alternatives were received 
during the scoping process.   

2.9 Resource Protection Measures _________________________  

The planning, implementation, and operational constraints listed on each of the SFMP maps for the 
refuges (see Appendices A–H) are synonymous with resource protection measures (Table 2-3) or 
mitigation measures.  The constraints are incorporated as part of the proposed alternatives and are listed 
on the SFMP maps. The resource protection measures and constraints are identified so as to avoid or 
substantially reduce a treatment’s adverse environmental effects.  
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Table 2-3. Resource protection measures 
Resource Resource Protection Measure 

Human Health and Safety 
Prescribed Fire • The prescribed fire plans, which will include smoke management plans, will be prepared by the 

Land Manager and FWS Region 2 Fire District staff prior to implementing prescribed fires.  
• Prescribed fires will comply with applicable regulations of the New Mexico State Forestry Division 

and New Mexico Air Quality Bureau and will be carried out in accordance with the constraints 
identified on each refuge’s spatial FMP maps.   

• Agency or local law enforcement may be requested for traffic control  if smoke impacts visibility on 
roads or highways. 

• Warning signs  will be posted to advise motorists of a prescribed burn in progress and the potential 
for reduced visibility on roads that may be impacted by a prescribed burn. 

• Ample notification will be given to landowners in the off-refuge asset protection zones. Notices may 
also be posted to inform other adjacent landowners  or nearby communities of prescribed fires. 

• Press releases will be provided to the local media to inform the public in advance of a prescribed 
fire.   

• The New Mexico State Forestry Division, the local fire departments, county sheriffs’ offices, and 
other parties as identified within the individual burn plan will be notified prior to prescribed burns. 

• Prescribed fires will not be started until all contingency forces are confirmed to be on-site or in 
standby status, as specified in the prescribed fire plan. 

Herbicide Use, 
Public 

• Measures will be taken to avoid exposure to refuge staff and visitors, which will include such 
practices as prior notification of planned outdoor activities or planned pesticide use, avoidance of 
occupied areas, signage and/or direct observation of the site until the re-entry interval has passed, 
or application during times when the refuge is closed, as appropriate. 

• The location and weather conditions for the pesticide application will comply with the product label.  
• Off-site drift will be avoided by using such practices as limiting allowable wind speed to 10 miles per 

hour (mph) or less, using nozzles that create large droplet size, or methods of application that are 
unlikely to drift.  

Herbicide Use, 
Applicator 

• Personnel using pesticides will have training in appropriate procedures for safe application, first aid, 
and spill cleanup. 

• Pesticide applicators will use personal protective equipment (PPE) as required by the product label. 
Standard PPE used for most pesticide applications includes long-sleeve shirt, long pants, shoes, 
and socks.  Other PPE sometimes required or recommended include eye protection and chemical-
resistant gloves.  Other measures sometimes required or appropriate are rubber boots or protective 
aprons or coveralls.  No pesticide products to be used require the use of a respirator.  All types of 
PPE, including those not required, will be available to the applicator to use at his or her discretion. 

• Personnel who are mixing, loading, and applying pesticides will have appropriate medical 
monitoring, as specified in FWS policy.  

Wildlife 

Threatened and 
Endangered 
Species 

• Fuel treatment and suppression activities conducted in designated critical habitat will require prior 
consultation with refuge management to address allowable tactics and specific species 
requirements.  

• Southwest will flycatcher: there will be no new management activity between the following dates: 
April 15 – August 15  

Other Wildlife • In order to protect freshwater invertebrates and fish, Garlon 4 Ultra or similar products will not be 
used where drift or runoff could reach riparian areas, wetlands, ponds, streams, rivers.  

• Prescribed fires will not occur from April 15 to July 15 in order to protect migratory birds and small 
mammals.   

Pre-treatment • Prior to implementing any vegetation treatment, FWS employees will be trained to recognize 
and avoid special status plants and the habitat in which they are commonly found. In the more 
pristine areas and those that harbor special status plants, invasive plant control should be done 
with care, using manual means as much as possible or chemical methods with selective 
products or at times the key plants are dormant.   

• Create herbicide-free buffers around nontarget plants and known sensitive and rare plants and 
sensitive areas.  
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Table 2-3. Resource protection measures (continued) 
Resource Resource Protection Measure 

Native, Sensitive, and Rare Plants 
Threatened and 
Endangered 
Species 

• Pecos sunflower: : there will be no new management activity between the following dates: 
March 1 – November 1. 

Application • Use the lowest effective application rate.  
• Apply herbicide by foliar spray when wind speed is less than 10 mph. 
• Shield nontarget, sensitive, and rare plants with suitable material, such as a 5-gallon bucket or 

tree shelter, if practical. 

Post-treatment • Monitor before, during, and after herbicide application to assess effects on target species, 
nontarget organisms, and the environment.  

Invasive/Exotic Plants 
Prevention • Vehicles will minimize driving in areas infested with invasive/exotic plants at a time when 

movement of seeds is likely, and when this is not possible, vehicles and equipment will be 
cleaned after leaving an infested area. Vehicles and equipment will be considered clean when 
a visual inspection does not disclose seeds, soil, vegetative matter, and other debris that could 
contain or hold seeds. 

• A designated location will be identified for the cleaning described above.  This will be in a spot 
not conducive to exotic weed establishment and will be monitored for incipient weed 
populations. 

Control and 
Monitor 

• Conduct post-treatment surveys in treated areas and use site-specific evaluations to determine 
appropriate treatment to control any invasive/exotic plants that are located. Continue to 
monitor mechanically treated and sprayed and burned areas for invasive/exotic plants. 

• New noxious weed populations, resulting from project implementation, will be treated and 
monitored. 

Water Resources  
 • Minimize soil disturbance and thus potential for sediment delivery to streams and ponds during 

prescribed fire by using previously prepared vegetated firebreaks or existing barriers such as 
roads and trails, even if this results in a slight increase in burned area.  

• Prevent or minimize soil erosion and thus potential for sediment delivery to streams and ponds 
by retaining a high proportion (80 percent or more) of surface cover in vegetation, litter (dead 
leaves, grass, and other dead plant parts), and fibrous root systems. 

• Heavy equipment will be closely monitored in designated areas to minimize adverse effects on 
wetlands and other resources at risk. 

• Retardants and foams will not be used within 300 feet of any waterway.  
Soils  
 • Prevent or minimize soil erosion by retaining a high proportion (80 percent or more) of surface 

cover in vegetation, litter (dead leaves, grass, and other dead plant parts), and fibrous root 
systems. 

• Minimize soil disturbance for fire lines in prescribed fire and for wildfires by using previously 
prepared vegetated fire breaks or existing barriers such as roads, trails, and streams, even if 
this results in a slight increase in burned area. 

• Prevent or minimize soil compaction by limiting vehicles to designated roads.  

• Heavy equipment use will require approval from refuge manager or designee for each incident.  

• Ground disturbed by suppression activities will be rehabilitated.  

Cultural Resources  

 • Heavy equipment will be closely monitored in designated areas to minimize adverse effects on 
cultural resources.  

• Cultural resource sites will only be treated, as necessary, if they are at risk of infestation by 
invasive/exotic plants and if fuel loads on the site would put the resource at increased risk of 
damage or destruction in the event of a wildfire. 

• The refuge manager will be contacted immediately if previously unrecorded cultural resources 
are discovered during any vegetation treatments. The cultural resources will be recorded, 
delineated, and protected. 
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Table 2-3. Resource protection measures (continued) 
Resource Resource Protection Measure 

 • Identify all cultural resources within a jurisdiction using archaeological surveys and 
consultations with cultural specialists, tribal representatives, and other knowledgeable 
people (identifying sites is often cost prohibitive for many agencies and management 
priorities are not structured to fund surveys).  

• Include resource advisors at all stages of wildfires and prescribed fires (prevention, 
planning, implementation, restoration).  

• Plot firelines/firebreaks to minimize contact with known cultural resources.  
• Map, mark, or flag cultural resources during wildfire suppression and rehabilitation and 

prescribed burn implementation.  
• Provide all fire workers with basic training on cultural resources.  
• Design plans to protect resource values at risk.  
• Where wildfire poses risks to cultural resources, reduce fuels near archaeological and 

historic sites mechanically or with prescribed fire to reduce damages from future 
wildfire.  

• Determine effects of heat treatment and fire suppression tactics (such as foams, 
retardants) on cultural resources at risk (exposed resources).  

• In instances of wildfire, develop a post-fire data recovery and/or restoration program that is 
sensitive to cultural resource concerns. 
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Table 2-4. Chemicals (herbicides) used on the six NWRs, Mora NFH–TC, and SW Native AR&RC in the New Mexico Fire District, FWS Region 2 
Key to herbicide use by unit and invasive plant species treated 

1. Arsenal (imazapyr) 10. Telar XP (chlorsulfuron) 19. Reward (diquat dibromide) 
2. Arsenal PowerLine (imazapyr) 11. Plateau (imazapic) 20. Fusilade II (fluazifop-P-butyl) 
3. Clearcast (imazamox)  12. Garlon 4 Ultra (triclopyr butoxyethyl ester) 21. 2,4-D Amine 4 (2,4-D dimethylamine) 
4. Northstar (primisulfuron-methyl + dicamba, acid) 13. Honcho Plus (glyphosate) 22. Tahoe 3A (triclopyr triethylamine) 
5. Vista (fluroxypyr) 14. Pursuit (imazethapyr) 23. Barrier (dichlobenil) 
6. Rodeo (glyphosate) 15. Select 2 EC (clethodim) 24. Cutrire-Plus Granular (copper) 
7. Habitat (imazapyr) 16. Polaris (imazapyr)  25. Diuron 80 DF (diuron) 
8. Garlon 4 (triclopyr butoxyethyl ester) 17. Garlon 3A (triclopyr triethylamine) 26. Pramitol (25E (prometon) 
9. Milestone Specialty (aminopyralid) 18. Roundup (glyphosate, various formulations   

 

Invasive Plant  
Bitter Lake 

NWR 
Bosque del 

Apache NWR 
SW Native 

AR&RC 
Las Vegas 

NWR 
Maxwell  

NWR 
Mora  

NFH-TC 
San Andres 

NWR 
Sevilleta  

NWR 
Barnyard grass (Echinochloa crusgalli) -- 15 -- -- -- -- -- -- 
Bermuda grass (Cynodon dactylon) -- -- 26 -- -- -- 6, 7, 19, 20 -- 
Bindweed (Convolvulus arvensis) -- -- 26 -- -- -- --  
Bull thistle (Ulmas pumila) -- -- -- 9 9 18 -- -- 
Camelthorn (Alhagi maurorum syn. Alhagi 
pseudalhagi) -- 9 -- -- -- -- -- -- 

Canada thistle (Cirsium arvense) -- -- -- 9 9 18 -- -- 
Cattail (Typha spp.) -- -- -- -- -- -- 6, 7, 19, 20 13 
Chara algae (Chara spp.) -- -- 23, 24 -- -- -- -- -- 
Cocklebur (Xanthium strumarium) -- 13 -- -- -- -- -- -- 
Common mallow (Malvaceae) -- 14 -- -- -- -- -- -- 
Crabgrass (Digitaria spp.)  -- -- 26 -- -- 18 -- -- 
Curly dock (Rumex crispus) -- 14  -- -- -- -- -- -- 
Dandelion (Taraxacum officinale) -- 14  -- -- -- -- -- 21 
Field bindweed (Convolvulus arvensis) -- -- -- -- -- -- -- 21 
Filamentous algae (Spirogyra, Anabaena, 
Oscillatoria, Lyngbya, Pithophora spp.) -- -- 24, 25 -- -- -- -- -- 

Foxtail grasses (Bromus spp.) -- 4, 14, 15 -- -- -- -- -- -- 
Goathead (Tribulus terrestrus) -- -- -- -- -- -- -- 13, 21 
Goosefoot (Chenopodium album) -- 14  -- -- -- -- -- -- 
Hoary Cress (Cardaria draba) -- 9 -- -- -- -- -- -- 
Johnson grass (Sorghum halapense) -- 4, 13, 15  -- -- -- -- -- 21 
Kochia (Kochia scoparia) -- 4, 13, 14 -- -- -- -- -- 13, 21 
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Table 2-4. Chemicals (herbicides) used on the NWRs and NFH-TCs in the New Mexico Fire District, FWS Region 2 (continued) 

Invasive Plant 
Bitter Lake 

NWR 
Bosque del 

Apache NWR 
SW Native 

AR&RC 
Las Vegas 

NWR 
Maxwell  

NWR 
Mora  

NFH-TC 
San Andres 

NWR 
Sevilleta  

NWR 
Morning glory (Ipomoea spp.) -- 4, 5 -- -- -- -- -- -- 
Musk thistle (Carduus nutans) -- -- 23 9 9 -- -- -- 
Perrennial pepperweed (Lepidium latifolum) -- 1, 2, 3, 6, 7, 9, 

10, 11 -- -- -- -- -- 13, 21 

Phragmites (Phragmites australis syn. 
Phragmites communis) 1, 6, 7 1, 2, 6, 7, 9 -- -- -- -- -- 13 

Redroot pigweed (Amaranthus retroflexus) -- 4 -- -- -- -- -- -- 
Rough cocklebur (Xanthium strumarium) -- -- -- -- -- -- -- 21 
Russian knapweed (Acroptilon repens syn. 
Centaurea repens) -- 1, 2, 6, 7, 9, 

10, 11 -- -- 9 -- -- -- 

Russian olive (Elaeagnus angustifolia)  -- 1, 2, 6, 7, 8, 
12 -- 7, 8, 17 12 -- -- 1, 12, 22 

Russian thistle (Salsola tragus syn. Salsola 
iberica) -- 13  26 -- -- -- -- -- 

Salt cedar (Tamarix ramosissima) 1, 6, 7, 8, 12, 
16, 17, 18 

1, 2, 6, 7, 8, 
12 -- 7, 8, 17 12, 16 -- 7, 8, 12 1, 12, 22 

Sandbur (Cenchrus longispinus  -- 4 -- -- -- -- -- -- 
Siberian elm (Ulmas pumila) -- -- -- 8, 17 12 -- 8, 12 22 
Sunflower (Helianthus annuus) -- 4  -- --  -- -- 
Tall whitetop (Lepidium latifolium) -- -- -- -- -- -- -- 21 
Thistle (Cirsium sp.) -- -- -- -- -- -- -- 21 
Tumbleweed (Salsola kali) -- -- -- -- -- -- -- 21 
White top (Cardaria draba) -- 11 -- -- -- -- -- -- 
Yellow bristlegrass  (Setaria lutescens) -- 15 -- -- -- -- -- -- 
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Chapter 3. Affected Environment  
and Environmental Consequences 

3.1 Introduction _________________________________________  

This chapter describes current conditions (affected environment) and the potential beneficial and 
adverse effects (environmental consequences) that could result from implementation of any of the 
following alternatives: 

Alternative A: No Action—Continue Current Level of Land Management (Prescribed Fire, 
Chemical and Mechanical Treatments, and Fire Suppression)  

Alternative B: Fire Suppression Only  

Alternative C: Prescribed Fire and Fire Suppression  

Alternative D: Mechanical and Chemical Treatments and Fire Suppression  

3.2 Assessing Resources and Effects 

3.2.1 Resources Analyzed in Detail 
The affected environment and environmental consequences are described together for each of the 

following resources analyzed in detail: 

Section 3.3. Fire and Fuels Management 
Section 3.4. Vegetation 
Section 3.5. Wildlife and Habitat 
Section 3.6. Special Management Areas 
Section 3.7. Water and Soil Resources 
Section 3.8. Air Quality 
Section 3.9. Cultural Resources 
Section 3.10 FWS Values 
Section 3.11 Public Health and Safety 

3.2.2 Resources Not Analyzed 
The following topics were not analyzed in this environmental assessment (EA) because they would 

not be affected by any of the four alternatives: 

• Environmental justice concerns because there would be no disproportionately high or 
adverse human health or environmental effects on minority populations and low-income 
populations. 

• Social and economic values and conditions  
• Recreation 
• Transportation systems 
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3.2.3 Analysis Period (Duration of Effects) 
Each resource section in this chapter defines the analysis period used for evaluating effects on that 

specific resource.  

3.2.4 Definitions for Evaluating Effects 
The “Environmental Consequences” section for each resource describes the types of effects that 

would result from taking no action or implementing any of the three action alternatives; those effects are 
described according to the definitions in section 3.2.4.1 and 3.2.4.2. 

3.2.4.1 Types of Effects 
Beneficial effects are those that would result in a positive change in the condition or nature of the 

resource, usually with respect to a standard or objective. It is a change that would move a resource toward 
its desired condition.  

Adverse effects are those that would result in a negative change in the condition or nature of the 
resource, usually with respect to a standard or objective. It is a change that would move a resource away 
from its desired condition.  

Direct effects are caused by the action and would occur at the same place and time as the action. 

Indirect effects are also caused by the action, would occur later in time, and are further removed in 
distance but are still reasonably foreseeable; or the response of the target resource is triggered by the 
reaction of another resource to the proposed action.  

Cumulative effects are those that would result from the incremental impact of the action when 
added to other past, present, and reasonably foreseeable future actions. 

3.2.4.2 Intensity of Effects 
“Intensity” refers to the severity of effects or the degree to which an action may adversely or 

beneficially affect a resource. The following intensity definitions are used throughout this Chapter 3 to 
describe effects. 

No Effect. The appropriate conclusion when it has been determined an alternative would not affect 
a resource, value, or process. 

Negligible. An action would result in no observable or measurable effects on individual survival or 
on native animal and plant populations, their habitats, or the natural processes sustaining them. 
Occasional individual responses to disturbance could be expected but without interference to reproduction 
or other factors affecting survival.  

Minor. An action would result in detectable effects on individuals or in small short-term changes to 
native animal and plant populations, but it would not be expected to cause any measurable long-term 
effects on native species, their habitats, or the natural processes sustaining them.  
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Moderate. An action would result in detectable effects on native animal and plant populations, their 
habitats, or the natural processes sustaining them. Key ecosystem processes may experience disruptions 
that would be outside the historic baseline or desired condition (but would return to baseline or desired 
conditions).  Sufficient habitat would remain functional to maintain viability of native animal and plant 
populations.  

Major. An action would result in large effects on native animal and plant populations, their 
habitats, or the natural processes sustaining them. Key ecosystem processes would be disrupted for long 
periods or permanently.  

3.2.4.3 Indicators 
Indicators are measureable factors that are used to describe resource conditions. The indicators used 

to describe desired and current conditions are the same indicators used to predict the potential effects that 
could result from implementation of any of the proposed alternatives described in Chapter 2. The 
indicators vary by resource.  

3.2.5 Analysis of Cumulative Effects  
The Council on Environmental Quality (CEQ) regulations (at section 1508.7) define a cumulative 

impact [effect] as “the impact on the environment which results from the incremental impact of the action 
when added to other past, present, and reasonably foreseeable future actions regardless of what agency 
(Federal or non-Federal) or person undertakes such other actions. Cumulative impacts can result from 
individually minor but collectively significant actions taking place over a period of time.” 

The CEQ provided additional guidance (memorandum prepared by James L. Connaughton, 
Chairman, White House Council on Environmental Quality, June 24, 2005 [CEQ 2005]) on the extent to 
which agencies of the federal government are required to analyze the environmental effects of past 
actions when they describe the cumulative environmental effects of a proposed action  

CEQ interprets the National Environmental Policy Act (NEPA) and its regulations on cumulative 
effects as requiring analysis and a concise description of the identifiable present effects of past actions to 
the extent they are relevant and useful in analyzing whether the reasonably foreseeable effects of the 
agency proposal for action and its alternatives may have a continuing, additive, and significant 
relationship to those effects. In determining what information is necessary for a cumulative effects 
analysis, agencies should use scoping to focus on the extent to which information is “relevant to 
reasonably foreseeable significant adverse impacts, is essential to a reasoned choice among alternatives, 
and can be obtained without exorbitant cost” (40 CFR 1502.22).  

Scoping for this EA did not identify additional actions that would contribute to cumulative effects. 

3.2.6 Present and Reasonably Foreseeable  
Future Actions on or in the Vicinity of the Eight NWRs 

3.2.6.1 Ongoing Federal, State, or Local Projects or Plans  
The 2012 National Prescribed Fire Use Survey Report (NASF/CPFC 2012) states that prescribed 

fire was used to treat between 50,000 and 200,000 acres in New Mexico in 2011, a relatively low 



Environmental Assessment, New Mexico Fire District 

3-4  Chapter 3: Affected Environment and Environmental Consequences 

percentage of total land base.  All of these acres were loosely classified as “forestry” acres (burning for 
timber management, habitat, fuels reduction, and so froth) as opposed to burning for agricultural 
practices.  While the report noted that total treated acres in New Mexico was trending down, several state, 
federal, and nongovernmental organizations continue to use prescribed fire and mechanical and chemical 
treatments to reduce hazardous fuels, remove invasive species, and manage habitat. 

Federal and state agencies develop unit-specific plans to reduce hazardous fuels and manage 
habitat.  Examples of treatments near or adjacent to US Fish and Wildlife (FWS or “Service”) lands 
conducted by other organizations include the removal of Tamarisk by the New Mexico Department of 
Game and Fish and the Bureau of Land Management (BLM) near Sevilleta NWR and Bitter Lake NWR, 
respectively.  The BLM routinely conducts prescribed fires and has partnered with the Service several 
times in the past to conduct joint prescribed fires on adjoining lands.  These treatments have taken place 
on Sevilleta, Bosque del Apache, and Bitter Lake NWRs.  

3.2.6.2 Community Wildfire Protection Plans 
Section 2.5.1 (Chapter 2) describes the wildland urban interface (WUI) areas adjacent to each of the 

eights FWS units. Treatments in the WUI areas (off-site asset protection zones) can contribute to 
cumulative effects when considered along with the treatments proposed inside the FWS units.  
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3.3 Fire and Fuels Management ____________________________  

This section summarizes the current fuels conditions and potential fire behavior for each of the 
eight FWS units in the New Mexico Fire District and the effects from taking no action or from 
implementing any of the three action alternatives. This section only analyzes the effects of fuels 
treatments on fuel loads, flame length, rate of spread, fire behavior, and fire risk and hazard. It does not 
cover the use of fire for vegetation and habitat benefits; this is discussed in the “Vegetation” and “Wildlife 
and Habitat” sections.  

3.3.1 Methodology  
Landscape level vegetation is based on LANDFIRE (http://www.landfire.gov/), a cooperative 

project between the US Department of Agriculture–US Forest Service and the US Department of the 
Interior.  LANDFIRE is used to depict major ecosystems, wildlife habitat, vegetation or canopy 
characteristics, landscape features, and wildland fire behavior, effects, and regimes.  However, because 
the data is created on a coarse scale due to nationwide data set, the applicability of data products varies by 
location and specific use. 

Corrections to LANDFIRE have been submitted to adjust for errors in cover type on the district.  
For example, LANDFIRE does not account for the high presence of tamarisk along river and riparian 
corridors.  Based on the extreme difference in fire behavior and species composition as opposed to native 
species, which would have covered these areas, this correction provides an accurate reflection of true 
conditions. 

Current conditions are also established through on-site evaluation of species composition, stand 
structure, and fuel load.  Pre-treatment methods to collect and analyze data may include the establishment 
of photo points, collecting fuel samples to determine fuel loading and fuel moisture, and/or the 
establishment of monitoring plots to establish a comprehensive data set of species present within the site.  
For purposes of developing individual burn plans for a specific treatment, Scott and Burgan’s (2005) 
40 fuel models were used to depict general characteristics such as vegetative continuity, height, tons per 
acre of live/dead fuels, and basic fire behavior characteristics. 

3.3.2 Scope of the Analysis 
Analysis Area. The analysis area for the fire and fuels analysis includes the eight FWS units in the 

New Mexico Fire District and the communities and associated WUI areas identified in the county CWPPs 
(refer to Section 2.5.1 in Chapter 2). The WUI areas are included in the off-refuge asset protection zones 
(APZs), which are depicted on the SFMP maps in appendices A through H.  

Analysis Period. Fire behavior was modeled for current conditions, immediately after treatment, 
and at 2-5 years after treatment.  

3.3.3 Indicators 
The indicators used to predict current and future fire behavior are the Scott and Burgan (2005) fuel 

models (described below in Section 3.3.6). The fuel models categorize fuels by fuel load, flame length, 
rate of spread, moisture content of vegetation, and other factors. The higher the number of each fuel 
model category, the higher the fuel hazard and potential fire severity.  

http://www.landfire.gov/
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Indicator: Fuels 

Measurement: Fuel Load. The weight of dead and down woody fuel is measured in tons per-acre. 
The weight of standing brush and foliage can also be predicted if all or a portion is expected to be added 
to the dead and down fuel loading. Fuel loading is used to predict fire behavior by using the current and 
expected fuel loading to select the correct fuel model (see the discussion below under “Affected 
Environment”) to use in fire behavior prediction systems. Components of fuel loading include fuel sizes 
and their proportion, arrangement, and continuity. Total fuel is all fuel, both living and dead, present on a 
site. Available fuel is the amount of fuel that will burn under a specific set of fire conditions.  

Measurement: Flame Length. This is the length of flame measured in feet, from the base of the 
flame to the tip of the flame. Longer flame lengths increase resistance to control and the likelihood of 
torching events and crown fires in forest areas. Flame length is influenced by fuels, weather, and 
topography and presence of volatile resins or oils in living vegetation. As illustrated in Table 3-1, 
increasing flame lengths above 4 feet may present serious control problems to firefighters because they 
are too dangerous to be directly contained by hand crews (Schlobohm and Brain 2002; Anderson 1982). 
Flame lengths over 8 feet are generally not controllable by ground-based equipment or aerial retardant 
and present serious control problems, including torching, crowning, and spotting.  

Table 3-1. Relationship between flame length and potential for success of active suppression. 
Flame Length Description 

Less than 4 feet Fires can generally be attacked at the head or flanks by firefighters using hand tools. A hand line 
should hold the fire. 

4–8 feet Fires are too intense for direct attack at the head with hand tools. A hand line cannot be relied on 
to hold the fire. Bulldozers, engines, and retardant drops can be effective. 

8–11 feet Fire may present serious control problems, such as torching, crowning, and spotting. Control 
efforts at the head will probably be ineffective. 

Greater than 11 feet Crowing, spotting, and major fire runs are probable. Control efforts at the head of the fire are 
ineffective. 

Source: NWCG 2004.  

 

Measurement: Rate of Spread. Rate of spread is the horizontal distance that the flame zone 
moves per unit of time (feet per minute) and usually refers to the head fire segment of the fire perimeter. 
It is directly related to the amount of heat received by the fuels ahead of the flaming zone. Rate of spread 
is strongly influenced by fuels, winds, and topography—it generally increases with increasing wind 
speed, slope, and amount of fine fuels. 

3.3.3.1 Fire Risk and Fire Hazard 
The likelihood of future fires causing unacceptable resource damage is influenced by two factors: 

fire risk and fire hazard. Fire risk is the probability of a fire occurring in any of the eight FWS units and is 
based on historic fire records. Fire hazard, on the other hand, is dependent upon fuel conditions, 
including the accumulation of dead and living vegetation and fire weather. Under historic fire return 
intervals, fuel accumulation would be considerably less than current levels. A particular area may have a 
low historic risk of fire occurrence, but the fuel hazard, and thus fire severity, may be high enough to 
result in unacceptable lethal levels of vegetation mortality (lethal effects are those where fires result in 
greater than 70 percent mortality of vegetation) (USFS 2000).   
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3.3.3.2 Fire Behavior 
Fire behavior describes how a fire burns, where it burns, how fast it travels, how much heat it 

releases, and how much fuel it consumes. It is important to understand what controls fire behavior and 
how to predict it because this knowledge helps predict wildfire risk and fire effects, control wildfires, and 
to conduct prescribed fires.   

Fire behavior is controlled by three interacting components: fuels, weather, and topography. Fuels 
provide the energy source for fire. Fuel availability, which depends on both fuel arrangement and fuel 
moisture, determines if fires will burn as surface or crown fires. Weather elements, such as temperature, 
relative humidity, wind, precipitation, and atmospheric stability, also combine to influence fire behavior 
by regulating fuel moisture and rate of spread. Topography can influence fire indirectly, by mediating 
wind patterns, or directly—fires burning upslope spread faster than fire burning on flat land. 

Component: Fuels  
Fuel is all living and dead plant material that can be ignited by a fire. Fuel characteristics strongly 

influence fire behavior and the resulting fire effects on ecosystems. Fires vary widely in the kind of fuels 
that burn (for example, live vs. dead fuels, surface vs. ground fuels), the total amount of fuels that burn, 
and the rate or intensity at which these fuels burn. These characteristics of fuel consumption, in turn, 
determine peak temperatures reached, the duration of heat, and the stratification of heat above and below 
the soil surface (NWCG 2001).  

Predicting the potential behavior and effects of wildland fire is an essential task in fire 
management. Mathematical surface fire behavior and fire effects models and prediction systems are 
driven in part by fuelbed inputs such as load, bulk density, fuel particle size, heat content, and moisture of 
extinction. Fuelbeds are classified in six strata or layers: (1) tree canopy; (2) shrubs/small trees; (3) low 
vegetation; (4) woody fuels; (5) moss, lichens, and litter; and (6) ground fuels (duff). Each of these strata 
can be divided into separate categories based on specific characteristics and relative abundance. 
Modification of any fuel stratum has implications for fire behavior, fire suppression, and fire severity 
(Graham et al. 2004). 

Component: Weather 
Of the three fire behavior components, weather is the most likely to fluctuate. Accurately predicting 

fire weather remains a challenge for forecasters, particularly during drought conditions. As spring and 
summer winds and rising temperatures dry fuels, particularly on south-facing slopes, conditions can 
deteriorate rapidly, creating an environment that is susceptible to wildland fire. Fine fuels (grass and leaf 
litter) can cure rapidly, making them highly flammable in as little as one hour following light 
precipitation. Low live fuel moistures (typical in drought conditions throughout New Mexico) of shrubs 
and trees can significantly contribute to fire behavior in the form of crowning and torching.  

Component: Topography 
Topography is the third component and is important in determining fire behavior. Steepness of 

slope, aspect (direction the slope faces), elevation, and landscape features can all affect fuels, local 
weather (by channeling winds and affecting local temperatures), and rate of spread of wildfire. The 
topography in the New Mexico Fire District varies considerably. Aspect and slope can assert significant 
influence on fire behavior, so where topography does fluctuate, flame lengths and rate of spread can vary 
considerably. Other topographic features that could be significant are arroyos and tributaries that may 



Environmental Assessment, New Mexico Fire District 

3-8  Chapter 3: Affected Environment and Environmental Consequences 

funnel fire and intensify fire behavior. Narrow river channel width and presence of vegetated islands are 
also topographic features (such as bosque areas) that could influence fire spread.   

3.3.4 Desired Conditions 
The desired conditions is that fire risk and fire hazard in the eight FWS units are low because 

treatments have been implemented to remove or minimize the amount of total fuels (through prescribed 
fire and/or other treatment methods). The potential for a wildfire to result in a catastrophic fire would be 
reduced in the eight FWS units. If identified, fuels would be treated to reduce fire behavior (low rate of 
spread and short [less than 4 feet] flame lengths) and resistance to control.   

Generally, the following will help achieve desired conditions for fire behavior:  

• Large prescribed fire projects and other fuel treatments have reduced the excessive 
accumulations of fuels.   

• Strategically located fuelbreaks are present, where fuel accumulations have reduced fire 
behavior potential. This will provide safe areas for suppression crews to work and anchor 
control lines, thereby reducing the probability of fires spreading to adjacent properties and 
allowing safe use of roads that are key access routes for firefighters and escape routes for 
residents and other publics.  

3.3.5 Affected Environment 
The current conditions that can affect fire behavior are presented according to six fuel model types 

(Scott and Burgan 2005): grass, grass-shrub, shrub, timber-understory, timber-litter, and nonburnable. It 
is important that fire and fuel managers apply the fuel models in order to predict the current and project 
fuel hazard and fire severity. As discussed above, fuel is all living and dead plant material that can be 
ignited by a fire. Fuel characteristics strongly influence fire behavior and the resulting fire effects on 
ecosystems.  Table 3-2 presents a description of the applicable fuel models — Scott and Burgan (2005) 
was used to determine the fuel models. Table 3-3 applies the fuel models to each of the eight FWS units.  

Table 3-2. Current fuel models for the eight FWS units  

Fuel Model  
Fuel Type 

Fuel Model 
Code 

(Number) Summary Characteristics 

Adjective Class  
for Predicted  

Fire Behavior1 
Note: Refer to appendices A through H for maps showing the location of the fuel models for each FWS unit.   
ROS = rate of spread; FL = flame length 
GR 
Grass 

GR1 (101) Short, Sparse Dry Climate Grass (Dynamic) 
The primary carrier of fire is sparse grass, though small amounts of fine dead 
fuel may be present. The grass in GR1 is generally short, either naturally or by 
grazing, and may be sparse or discontinuous. The moisture of extinction of GR1 
is indicative of a dry climate fuelbed, but GR1 may also be applied in high-
extinction moisture fuelbeds because, in both cases, predicted spread rate and 
flame length are low compared to other GR models. 

ROS: moderate 
FL: low 
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Table 3-2. Current fuel models for the eight FWS units (continued) 

Fuel Model  
Fuel Type 

Fuel Model 
Code 

(Number) Summary Characteristics 

Adjective Class  
for Predicted  

Fire Behavior1 

 GR2 (102) Low Load, Dry Climate Grass (Dynamic) 
The primary carrier of fire is grass, though small amounts of fine dead fuel may 
be present. Load is greater than GR1, and fuelbed may be more continuous. 
Shrubs, if present, do not affect fire behavior. 

ROS: high 
FL: moderate 

GR3 (103) Low Load, Very Coarse, Humid Climate Grass (Dynamic) 
The primary carrier of fire is continuous, coarse, humid-climate grass. Grass 
and herb fuel load is relatively light; fuelbed depth is about 2 feet. Shrubs are 
not present in significant quantity to affect fire behavior.  

ROS: high 
FL: moderate 

GS 
Grass-Shrub 

GS1 (121) Low Load, Dry Climate Grass-Shrub (Dynamic) 
The primary carrier of fire is grass and shrubs combined. Shrubs are about 1 
foot high, grass load is low. Moisture of extinction is low.  

ROS: moderate 
FL: low 

GS2 (122) Moderate Load, Dry Climate Grass-Shrub (Dynamic) 
The primary carrier of fire is grass and shrubs combined. Shrubs are 1 to 3 feet 
high, grass load is moderate. Moisture of extinction is low 

ROS: high 
FL: moderate 

SH 
Shrub 

SH1 (141) Low Load Dry Climate Shrub (Dynamic) 
The primary carrier of fire is woody shrubs and shrub litter. Low shrub fuel load, 
fuelbed depth about 1 foot; some grass may be present.  

ROS: very low 
FL: very low 

SH2 (142) Moderate Load Dry Climate Shrub 
The primary carrier of fire is woody shrubs and shrub litter. Moderate fuel load 
(higher than SH1), depth about 1 foot, no grass fuel present.  

ROS: low 
FL: low 

SH5 (145) High Load, Dry Climate Shrub 
The primary carrier of fire is woody shrubs and shrub litter. Heavy shrub load, 
depth 4-6 feet. Moisture of extinction is high. 

ROS: very high 
FL: very high 

SH7 (147) Very High Load, Dry Climate Shrub 
The primary carrier of fire is woody shrubs and shrub litter. Very heavy shrub 
load, depth 4 to 6 feet. Spread rate lower than SH5, but flame length similar.  

ROS: high 
FL: very high 

TU 
Timber–
Understory 

TU1 (161) Low Load Dry Climate Timber-Grass-Shrub (Dynamic) 
The primary carrier of fire is low load of grass and/or shrub with litter.  

ROS: low 
FL: low 

TU2 (162) Moderate Load, Humid Climate Timber-Shrub 
The primary carrier of fire is moderate litter load with shrub component. High 
extinction moisture.  

ROS: moderate 
FL: low 

TU5 (165) Very High Load, Dry Climate Timber-Shrub 
The primary carrier of fire is heavy forest litter with a shrub or small tree 
understory.  

ROS: moderate 
FL: moderate 

TL 
Timber–Litter 

TL1 (181) Low Load Compact Conifer Litter 
The primary carrier of fire is compact forest litter. Light to moderate load, fuels 1 
to 2 inches deep. May be used to represent a recently burned forest.  

ROS: very low 
FL: very low 

TL2 (182) Low Load Broadleaf Litter 
The primary carrier of fire is broadleaf (hardwood) litter. Low load, compact 
broadleaf litter.  

ROS: very low 
FL: very low 

TL3 (183) Moderate Load Conifer Litter 
The primary carrier of fire is moderate load conifer litter, light load of coarse 
fuels.  

ROS: very low 
FL:low 
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Table 3-2. Current fuel models for the eight FWS units (continued) 

Fuel Model  
Fuel Type 

Fuel Model 
Code 

(Number) Summary Characteristics 

Adjective Class  
for Predicted  

Fire Behavior1 

 TL4 (184) Small Downed Logs 
The primary carrier of fire is moderate load of fine litter and coarse fuels. 
Includes small diameter downed logs.  

ROS: low 
FL: low 

TL5 (185) High Load Conifer Litter 
The primary carrier of fire is high load conifer litter; light slash or mortality fuel.  

ROS: low 
FL: low 

TL6 (186) Moderate Load Broadleaf Litter 
The primary carrier of fire is moderate load broadleaf litter, less compact than 
TL2.  

ROS: moderate 
FL:low 

TL8 (188) Long-Needle Litter 
The primary carrier of fire in TL8 is moderate load long-needle pine litter, may 
include small amount of herbaceous load.  

ROS: moderate 
FL: low 

NB 
Nonburnable 

NB1 (91) Consists of land covered by urban and suburban development. To be called 
NB1, the area under consideration must not support wildland fire spread. In 
some cases, areas mapped as NB1 may experience structural fire losses during 
a wildland fire incident; however, structure ignition in those cases is either 
house-to-house or by firebrands, neither of which is directly modeled using fire 
behavior fuel models. If sufficient fuel vegetation surrounds structures such that 
wildland fire spread is possible, then choose a fuel model appropriate for the 
wildland vegetation rather than NB1. 

 

NB3 (93) Agricultural land maintained in a nonburnable condition; examples include 
irrigated annual crops, mowed or tilled orchards, and so forth. However, there 
are many agricultural areas that are not kept in a nonburnable condition. For 
example, grass is often allowed to grow beneath vines or orchard trees, and 
wheat or similar crops are allowed to cure before harvest; in those cases use a 
fuel model other than NB3. 

 

NB8 (98) Open water — land covered by open bodies of water such as lakes, rivers and 
oceans. 

 

NB9 (99) Bare ground — land devoid of enough fuel to support wildland fire spread. Such 
areas may include gravel pits, arid deserts with little vegetation, sand dunes, 
rock outcroppings, beaches, and so forth. 

 

Source: Scott and Burgan (2005) 

Note 1. for Table 3-2: Adjective class definitions for predicted fire behavior 

Adjective Class 

Rate of Spread 
(chains/hour*) 

Flame Length 
(feet) 

Very low 0-2 0-1 
Low 2-5 1-4 
Moderate 5-20 4-8 
High 20-50 8-12 
Very high 50-150 12-25 
Extreme >150 >25 

*one chain = 66.0001 feet 
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Table 3-3. Current fuel model by FWS unit 

FWS Unit 
Current Fuel Model1 

101 102 103 121 122 141 142 145 147 161 162 165 181 182 183 184 185 186 188 91 93 98 99 

Bitter Lake NWR                        

Bosque del Apache NWR                        

SW Native AR&RC                        

Las Vegas NWR                        

Maxwell NWR                        

Mora NFH-TC                        

San Andres NWR                        

Sevilleta NWR                        

Note: 1. Refer to Table 3-2 above for definitions of the fuel models; refer to appendices A through H for maps showing the location 
of the fuel models for each FWS unit.   

 

3.3.6 Environmental Consequences  
3.3.6.1 Effects of the Four Alternatives on Current Fuel Models 
Hazardous fuels reduction is the most frequently cited example of pre-suppression activities that are 

nearly unanimously favored over the reactive system of suppression. Active management can improve the 
health and resiliency of the land, which contributes to reduced fire hazard (WFLC 2010). The use of 
prescribed fire and wildfire is, overall, the most cost-effective long-term fire management strategy for 
restoring and maintaining lands in a desirable condition. All fuel-reduction actions would help reduce fire 
risk to maximize long-term protection to communities and natural and cultural resources, while 
minimizing the costs of fire suppression and emergency rehabilitation of lands damaged by catastrophic 
wildfire and maximizing available resources for fire suppression on other federal, tribal, state, and private 
lands. 

The purpose of all treatment methods in each fuel model is to affect current and future predicted 
fire behavior, and this can be done by reducing or removing ground, ladder, and crown fuels in order to 
maintain desirable fuel models or to change a fuel model to alter fire behavior and reduce fire hazard.  

The majority of FWS lands have evolved with fire. The wildlife and plants supported by grasslands, 
shrublands, riparian/wetland areas, and woodlands/forests depend on fire for their survival. Lack of 
periodic fire in these wildlands (due to fire suppression or fragmentation of landscapes from human 
development) has actually increased the risk of catastrophic wildfire. 

The dangers of excluding natural fire include large and damaging fires resulting from the 
accumulation of flammable vegetation above historic levels; loss of life or serious injury to firefighters 
and the public; property loss and damage; adverse health effects and impaired visibility from intense or 
extended periods of unmanageable smoke; loss of plant and animal species and their habitats; and damage 
to soils, watersheds and water quality. 

The Service has been using prescribed fire safely, cost-effectively, and regularly on a landscape-
scale since the 1930s. FWS biologists and fire managers recognize that there is no ecological equivalent 
to fire; no other fuels treatment method or natural disturbance yields the identical or complete range of 
benefits that result from the occurrence of fire within ecosystems that have evolved with fire.  
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Table 3-4 presents the potential direct and indirect effects on each fuel model from actions 
proposed under each alternative.  (Reminder: Alternative A proposes the continued use of all fuel 
reduction methods (prescribed fire, chemical and mechanical treatments, and fire suppression, when 
warranted.)  

Table 3-4. Direct and indirect effects on each fuel model for the eight FWS units  

Fuel 
Model Fuel Model Title 

Alternative A: 
No Action, Continue 
Current Management 

Alternative B: 
Suppression Only 

Alternative C: 
Prescribed Fire and 

Suppression 

Alternative D: 
Mechanical–

Chemical Treatments 
and Suppression 

GR1 (101) Short, Sparse Dry 
Climate Grass 
ROS: moderate 
FL: low 

Short-term negligible 
to minor adverse 
effects, depending on 
the particular location 
and fuel load if a 
wildfire were to occur. 

In the absence of any 
fuel-reduction 
treatments, short-term 
minor to moderate 
adverse effects, 
depending on the 
particular location and 
fuel load if a wildfire 
were to occur. 

Short-term negligible 
to moderate adverse 
effects, depending on 
the particular location 
and fuel load if a 
wildfire were to occur. 

Short-term negligible 
to moderate adverse 
effects, depending on 
the particular location 
and fuel load if a 
wildfire were to occur. 

  This fuel model would 
likely remain the same 
because all fuel 
reduction treatments 
would be used, but 
this fuel model is not a 
priority for treatment. 
Maintaining the fuel 
model would provide 
long-term negligible to 
minor beneficial effect. 

This fuel model does 
not present a high fire 
hazard; suppression 
efforts could be 
slightly more 
challenging without 
any fuel reduction 
treatments.  

This fuel model would 
likely remain the same 
or move toward GR2 
because fuel reduction 
would rely solely on 
prescribed fire, but this 
fuel model is not a 
priority for treatment. 
Maintaining the fuel 
model would provide 
long-term negligible to 
minor beneficial effect. 

This fuel model would 
likely remain the same 
or move toward GR2 
because fuel reduction 
would not include 
prescribed fire to 
reduce fuel loads, but 
this fuel model is not a 
priority for treatment. 
Maintaining the fuel 
model would provide 
long-term negligible to 
minor beneficial effect. 

GR2 (102) Low Load, Dry 
Climate Grass 
ROS: high 
FL: moderate 

Short-term minor to 
moderate adverse 
effects, depending on 
the particular location 
and fuel load if a 
wildfire were to occur. 

Short-term minor to 
moderate adverse 
effects, depending on 
the particular location 
and fuel load if a 
wildfire were to occur. 

Short-term minor to 
moderate adverse 
effects, depending on 
the particular location 
and fuel load if a 
wildfire were to occur. 

Short-term minor to 
moderate adverse 
effects, depending on 
the particular location 
and fuel load if a 
wildfire were to occur. 

  The concern here is 
high ROS, even with 
the moderate FL.  
This fuel model would 
likely remain the same 
or improve to GR1 
because all fuel 
reduction treatments 
would be used, where 
needed, thus providing 
long-term minor to 
moderate beneficial 
effects.   

The concern here is 
high ROS, even with 
the moderate FL, 
which would make 
suppression efforts 
more difficult. 
This fuel model would 
likely remain the same 
or could potentially 
move toward GR3 in 
the absence of any 
fuel reduction actions 

This fuel model could 
likely remain the same 
or could potentially 
move toward GR1 
even though fuel 
reduction would rely 
solely on prescribed 
fire. Improving the fuel 
model would result in 
long-term negligible to 
minor beneficial 
effects. 

This fuel model would 
likely remain the same 
or could potentially 
move toward GR1 
even though fuel 
reduction would rely 
solely on mechanical 
and chemical 
treatments with no 
prescribed fire. 
Improving the fuel 
model would result in 
long-term negligible to 
minor beneficial 
effects. 

GR3 (103) Low Load, Very 
Coarse, Humid 
Climate Grass 
ROS: high 
FL: moderate 

Same effects as 
described for GR2. 

Same effects as 
described for GR2. 

Same effects as 
described for GR2. 

Same effects as 
described for GR2. 
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Table 3-4. Direct and indirect effects on each fuel model for the eight FWS units (continued) 

Fuel 
Model Fuel Model Title 

Alternative A: 
No Action, Continue 
Current Management 

Alternative B: 
Suppression Only 

Alternative C: 
Prescribed Fire and 

Suppression 

Alternative D: 
Mechanical–

Chemical Treatments 
and Suppression 

GS1 (121) Low Load, Dry 
Climate Grass-Shrub  
ROS: moderate 
FL: low 

Same effects as 
described for GR1. 

Same effects as 
described for GR1. 

Same effects as 
described for GR1. 

Same effects as 
described for GR1. 

GS2 (122) Moderate Load, Dry 
Climate Grass-Shrub  
ROS: high 
FL: moderate 

Same effects as 
described for GR2. 

Same effects as 
described for GR2. 

Same effects as 
described for GR2. 

Same effects as 
described for GR2. 

SH1 (141) Low Load Dry 
Climate Shrub  
ROS: very low 
FL: very low 

Short-term negligible 
to minor adverse 
effects cold occur, 
depending on the 
particular location and 
fuel load during a 
wildfire.  

In the absence of fuel-
reduction treatments, 
short-term minor to 
moderate adverse 
effects would occur, 
depending on the 
particular location and 
fuel load during a 
wildfire. 

Short-term negligible 
to moderate adverse 
effects could occur, 
depending on the 
particular location and 
fuel load during a 
wildfire. 

Short-term negligible 
to moderate adverse 
effects could occur, 
depending on the 
particular location and 
fuel load during a 
wildfire 

This fuel model would 
likely remain the same 
because all fuel 
reduction treatments 
would be used, if 
needed, but this fuel 
model is not a priority 
for treatment due to 
the already predicted 
low ROS and FL. 
Maintaining the fuel 
model would provide 
long-term negligible to 
minor beneficial 
effects. 

This fuel model does 
not present a high fire 
hazard; suppression 
efforts could be 
slightly more 
challenging without 
any fuel reduction 
treatments. 

This fuel model would 
likely remain the same 
or move toward GR2 
because fuel reduction 
would rely solely on 
prescribed fire, but this 
fuel model is not a 
priority for treatment. 
Maintaining the fuel 
model would provide 
long-term negligible to 
minor beneficial effect 

This fuel model would 
likely remain the same 
or move toward GR2 
because fuel reduction 
would not include 
prescribed fire to 
reduce fuel loads, but 
this fuel model is not a 
priority for treatment. 
Maintaining the fuel 
model would provide 
long-term negligible to 
minor beneficial effect. 

SH2 (142) Moderate Load Dry 
Climate Shrub 
ROS: low 
FL: low 

Same effects as 
described under GR1. 

Same effects as 
described under GR1, 
except suppression 
efforts would not be as 
challenging because 
both ROS and FL are 
low.  

Same effects as 
described under GR1. 

Same effects as 
described under GR1. 

SH5 (145) High Load, Dry 
Climate Shrub 
ROS: very high 
FL: very high 

Short-term minor to 
major adverse effects 
could occur, 
depending on the 
particular location and 
fuel load during a 
wildfire. 
The concern here is 
very high ROS and 
FL. 
This fuel model would 
likely remain the same 
or potentially improve 
to SH2 or SH1 
because all fuel 
reduction treatments 
would be used, where 
needed, thus providing 
long-term minor to  

Short-term moderate 
to major adverse 
effects could occur, 
depending on the 
particular location and 
fuel load during a 
wildfire. 
The concern here is 
very high ROS and 
FL, which would make 
suppression efforts 
quite difficult. 
This fuel model would 
likely worsen in the 
absence of any fuel 
reduction actions.  

Short-term minor to 
major adverse effects 
could occur, 
depending on the 
particular location and 
fuel load during a 
wildfire. 
The concern here is 
very high ROS and 
FL. 
This fuel model would 
likely remain the same 
or could potentially 
move toward SH2 
even though fuel 
reduction would rely 
solely on prescribed 
fire. Improving the fuel 
model would result in  

Short-term minor to 
moderate adverse 
effects could occur, 
depending on the 
particular location and 
fuel load during a 
wildfire. 
The concern here is 
very high ROS and 
FL. 
This fuel model would 
likely remain the same 
or could potentially 
move toward SH2 
even though fuel 
reduction would rely 
solely on mechanical 
and chemical 
treatments with no  
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Table 3-4. Direct and indirect effects on each fuel model for the eight FWS units (continued) 

Fuel 
Model Fuel Model Title 

Alternative A: 
No Action, Continue 
Current Management 

Alternative B: 
Suppression Only 

Alternative C: 
Prescribed Fire and 

Suppression 

Alternative D: 
Mechanical–

Chemical Treatments 
and Suppression 

  major beneficial 
effects.   

 long-term minor to 
moderate beneficial 
effects.  

prescribed fire. 
Improving the fuel 
model would result in 
long-term minor to 
moderate beneficial 
effects.  

SH7 (147) Very High Load, Dry 
Climate Shrub 
ROS: high 
FL: very high 

Same effects as 
described for SH5 
because ROS is still 
high.  

Same effects as 
described for SH5 
because ROS is still 
high. 

Same effects as 
described for SH5 
because ROS is still 
high. 

Same effects as 
described for SH5 
because ROS is still 
high. 

TU1 (161) Low Load Dry 
Climate Timber-
Grass-Shrub  
ROS: low 
FL: low 

Short-term negligible 
to minor adverse 
effects could occur, 
depending on the 
particular location and 
fuel load during a 
wildfire. 

In the absence of fuel-
reduction treatments, 
short-term minor to 
moderate adverse 
effects could occur, 
depending on the 
particular location and 
fuel load during a 
wildfire.  

Short-term minor to 
moderate adverse 
effects could occur, 
depending on the 
particular location and 
fuel load during a 
wildfire. 

Short-term negligible 
to moderate adverse 
effects could occur, 
depending on the 
particular location and 
fuel load during a 
wildfire. 

This fuel model would 
likely remain the same 
because all fuel 
reduction treatments 
would be used, if 
needed, but this fuel 
model is not a priority 
for treatment due to 
the already predicted 
low ROS and FL. 
Maintaining the fuel 
model would provide 
long-term minor to 
moderate beneficial 
effect. 

This fuel model does 
not present a high fire 
hazard; suppression 
efforts could be 
slightly more 
challenging without 
any fuel reduction 
treatments. 

This fuel model would 
likely remain the same 
even though fuel 
reduction would rely 
solely on prescribed 
fire. Maintaining the 
fuel model would 
provide long-term 
minor to moderate 
beneficial effect. 

This fuel model would 
likely remain the same 
even though fuel 
reduction would rely 
solely on mechanical 
and chemical 
treatments with no 
prescribed fire. 
Maintaining the fuel 
model would provide 
long-term negligible to 
minor beneficial effect 

TU2 (162) Moderate Load, 
Humid Climate 
Timber-Shrub 
ROS: moderate 
FL: low 

Short-term negligible 
to minor adverse 
effects, depending on 
the particular location 
and fuel load if a 
wildfire were to occur. 
This fuel model would 
likely remain the same 
because all fuel 
reduction treatments 
would be used. Main-
taining or improving 
the fuel model would 
provide long-term 
minor to moderate 
beneficial effect. 

In the absence of any 
fuel-reduction 
treatments, short-term 
minor to moderate 
adverse effects could 
occur, depending on 
the particular location 
and fuel load during a 
wildfire.  
Suppression efforts 
could be slightly more 
challenging without 
any fuel reduction 
treatments.  

Short-term negligible 
to moderate adverse 
effects, depending on 
the particular location 
and fuel load if a 
wildfire were to occur. 
This fuel model would 
likely remain the same 
or move toward TU2 
even though fuel 
reduction would rely 
solely on prescribed 
fire, but this fuel model 
is not a priority for 
treatment. Maintaining 
the fuel model would 
provide long-term 
negligible to minor 
beneficial effect. 

Short-term negligible 
to moderate adverse 
effects, depending on 
the particular location 
and fuel load if a 
wildfire were to occur. 
This fuel model would 
likely remain the same 
or move toward TU2 
even though fuel 
reduction would not 
include prescribed fire 
to reduce fuel loads, 
but this fuel model is 
not a priority for 
treatment. Maintaining 
the fuel model would 
provide long-term 
negligible to minor 
beneficial effect. 
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Table 3-4. Direct and indirect effects on each fuel model for the eight FWS units (continued) 

Fuel 
Model Fuel Model Title 

Alternative A: 
No Action, Continue 
Current Management 

Alternative B: 
Suppression Only 

Alternative C: 
Prescribed Fire and 

Suppression 

Alternative D: 
Mechanical–

Chemical Treatments 
and Suppression 

TU5 (165) Very High Load, Dry 
Climate Timber-
Shrub 
ROS: moderate 
FL: moderate 

Similar effects as 
described for TU2, 
except FL would be 
moderate instead of 
low.  

Same effects as 
described for TU2. 

Same effects as 
described for TU2. 

Same effects as 
described for TU2. 

TL1 (181) Low Load Compact 
Conifer Litter 
ROS: very low 
FL: very low 

Same effects as 
described for SH1. 

Same effects as 
described for SH1. 

Same effects as 
described for SH1. 

Same effects as 
described for SH1. 

TL2 (182) Low Load Broadleaf 
Litter 
ROS: very low 
FL: very low 

Same effects as 
described for SH1. 

Same effects as 
described for SH1. 

Same effects as 
described for SH1. 

Same effects as 
described for SH1. 

TL3 (183) Moderate Load 
Conifer Litter 
ROS: very low 
FL: low 

Same effects as 
described for SH1. 

Same effects as 
described for SH1. 

Same effects as 
described for SH1. 

Same effects as 
described for SH1. 

TL4 (184) Small Downed Logs 
ROS: low 
FL: low 

Same effects as 
described for SH2. 

Same effects as 
described for SH2, 
except suppression 
efforts would not be as 
challenging because 
both ROS and FL are 
low.  

Same effects as 
described for SH2. 

Same effects as 
described for SH2. 

TL5 (185) High Load Conifer 
Litter 
ROS: low 
FL: low 

Same effects as 
described for GR1. 

Same effects as 
described under GR1, 
except suppression 
efforts would not be as 
challenging because 
both ROS and FL are 
low.  

Same effects as 
described for GR1. 

Same effects as 
described for GR1. 

TL6 (186) Moderate Load 
Broadleaf Litter 
ROS: moderate 
FL: low 

Same effects as 
described for TU2. 

Same effects as 
described for TU2. 

Same effects as 
described for TU2. 

Same effects as 
described for TU2. 

TL8 (188) Long-Needle Litter 
ROS: moderate 
FL: low 

Same effects as 
described for TU2. 

Same effects as 
described for TU2. 

Same effects as 
described for TU2. 

Same effects as 
described for TU2. 

 

Cumulative Effects 

• Alternative A.  The cumulative effects of prescribed fire by other organizations have been 
minimal based on occurrence of treatments and would most likely continue to be an occasional 
project.  Opportunities to collaborate on fuels reduction treatments along jurisdictional 
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boundaries, including private property, would be actively continued as these treatments meet both 
the FWS objectives and meet the intent of an ecosystem-based approach to land management 
(NASF and CPFC 2012). All treatments conducted by the Service, in combination with other 
organizations, would result in temporary to short-term negligible to minor adverse cumulative 
effects on the fuel models. However, short- to long-term minor to major beneficial cumulative 
effects would result when fuel models are improved as a result of all fuel-reduction treatments.  

• Alternative B. No fuel reduction treatments would occur on FWS lands, although other 
organizations may still conduct prescribed fires and other treatments on adjacent lands. Fuels on 
FWS lands would accumulate and increase fire hazard for the refuges and also for public and 
private lands if a fire originating on FWS lands were to spread across boundaries, particularly in 
the absence of fuel breaks under Alternative B.  The same would be true for wildfires originating 
on off-refuge lands with the potential to spread onto the refuges. Cumulative effects from lack of 
fuel-reduction treatments could range from short to long term and moderate to major, depending 
on the fuel model(s) where the wildfire occurred. Wildfires could be more difficult and costly to 
suppress due to the heavier fuel loads in the absence of fuel-reduction treatments.  

• Alternative C.  Prescribed fire conducted by the Service, in combination with other 
organizations, would result in temporary minor to moderate adverse cumulative effects during the 
burns. Short- to long-term minor to major beneficial cumulative effects would result when fuel 
models are improved as a result of prescribe fire treatments.  

• Alternative D. The mechanical and chemical treatments alone (in the absence of prescribed fire) 
would still reduce fuel loads. Mechanical treatments without prescribed fire would result in 
changes in vegetation structure but not total fuel load, so there is some potential to decrease fire 
behavior but would still have to deal with high fuel load on site.  Alternative methods to remove 
material are extremely expensive compared to prescribed fire.  Chemical treatments may result in 
higher fuel load by converting live vegetation (which may not be as ignitable) to available dead 
fuels. Mechanical and chemical treatments conducted by the Service, in combination with other 
organizations, would result in temporary to short-term negligible to minor adverse cumulative 
effects on the fuel models. However, short- to long-term minor to moderate beneficial cumulative 
effects would result when fuel models are improved as a result of fuel-reduction treatments. 
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3.4 Vegetation __________________________________________  

The comprehensive conservation plans (CCPs) contain extensive information about the vegetation 
communities and plant species that occur on each refuge.  

The CCPs or refuge information are located at the following websites (note: not all of the CCPs are 
currently available online, and the two  NFHs–FTCs do not have CCPs at this time):  

Bitter Lake NWR CCP (1998):  http://library.fws.gov/CCPs/bitterlake_final98.pdf 

Bosque del Apache NWR:  http://www.fws.gov/southwest/refuges/newmex/bosque/ 

SW Native AR&RC:  http://www.fws.gov/southwest/fisheries/dexter/index.html 

Las Vegas NWR:  http://www.fws.gov/southwest/refuges/newmex/lasvegas/index.html 

Maxwell NWR:  http://www.fws.gov/refuge/Maxwell/what_we_do/planning.html 

Mora NFH-TC:  http://www.fws.gov/southwest/fisheries/mora/index.html 

San Andres NWR CCP (1998):  http://library.fws.gov/CCPs/sanandreas_final98.pdf 

Sevilleta NWR CCP (2000):  http://library.fws.gov/CCPs/sevilleta_final00.pdf 

3.4.1 Indicators 
• Species of native plants 

• Species of special status plants 

• Species of nonnative invasive plants 

3.4.2 Affected Environment 
This vegetation section provides only a summary of the dominant vegetation communities present 

on each of the eight FWS units (see Table 3-5). These same broad vegetation communities are used for 
the wildlife discussions in Section 3.5.  

  

http://library.fws.gov/CCPs/bitterlake_final98.pdf
http://www.fws.gov/southwest/refuges/newmex/bosque/
http://www.fws.gov/southwest/fisheries/dexter/index.html
http://www.fws.gov/southwest/refuges/newmex/lasvegas/index.html
http://www.fws.gov/refuge/Maxwell/what_we_do/planning.html
http://www.fws.gov/southwest/fisheries/mora/index.html
http://library.fws.gov/CCPs/sanandreas_final98.pdf
http://library.fws.gov/CCPs/sevilleta_final00.pdf
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Table 3-5. Dominant vegetation communities and species on the eight FWS units 

Dominant Vegetation  
Community and Species 

Presence of Dominant Vegetation Species  

Bitter Lake 
NWR and 
SW Native 

AR&RC 

Bosque 
del 

Apache 
NWR 

Las 
Vegas 
NWR 

Maxwell 
NWR 

Mora 
NFH-TC 

San 
Andres 
NWR 

Sevilleta  
NWR 

Grass–Grass Shrublands (Including Floodplain Meadows) 
Agave (Opuntia spp.)      X  
Alkali sacaton (Sporobolus airoidies) X X  X   X 
Big bluestem (Andropogon gerardii)   X     
Black grama (Bouteloua eriopoda)  X X    X 
Blue grama (B. gracilis)   X X X  X 
Buffalo grass (buchloe dactyloides)   X X    
Burro grass (Scleropogon brevifolius)       X 
Cane bluestem (Bothriochloa barbinoides)   X     
Fluff grass (Tridens pulchellus)  X      
Fringed sagebrush (Artemesia frigida)   X  X   
Galleta (Hillaria jamesii)   X X   X 
Giant sacaton (Sporobolus wrightii)       X 
Grama grass (Bouteloua spp.)  X     X  
Hairy goldenaster (Chrysopsis hispida)     X   
Hairy grama (Bouteloua hirsuta)   X    X 
Hairy tridens (Erioneuron pilosum)   X     
Hall’s panicgrass (Panicum hallii),   X     
Hopitea greenthread (Thelesperma 
megapotamicum) 

    X   

Indian grass (Andropogon nutans)   X    X 
Least muhly (Muhlenbergia minutissima)   X     
Little bluestem (A. scoparius)   X     
Muhly (Muhlenbergia spp.)   X     
Needle-and-thread grass (Stipa comata)   X   X  
Northern spleenwort (Asplenium septentrionale)   X     
Ocotillo (Fouquieria splendens)      X  
One-seed juniper (Juniperus monosperma)   X    X 
Prickly pear cactus (Opuntia phaeacantha)    X  X  
Purple prairieclover (Petalostemon pupuerum)     X   
Redtop (Agrostis gigantea)   X     
Ring muhly (Muhlenberia torreyi)   X     
Salt grass (Distichlis spicata) X X      
Sand dropseed (Sporobolus cryptandrus)   X    X 
Sideoats grama (Bouteloua curtipendula)  X X     
Sleepy grass (Achnatherum robustum)   X     
Soapweed yucca (Yucca glauca Nutt.)  X X X  X  
Switch grass (Panicum virgatum)   X     
Three-awns (Aristida spp.)   X     
Vine-mesquite (Panicum obtusum)   X     
Wavy leaf oak/scrub oak (Q. undulata)   X     
Western wheatgrass (Agropyron smithii)   X X    
Windmill grass (Chloris verticillata)   X     
Wolftail (Lycurus phleoides)   X  X   
Woollygrass (Erioneuron pukhellum)       X 
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Table 3-5. Dominant vegetation communities and species on the eight FWS units (continued) 

Dominant Vegetation  
Community and Species 

Presence of Dominant Vegetation Species  

Bitter Lake 
NWR and 
SW Native 

AR&RC 

Bosque 
del 

Apache 
NWR 

Las 
Vegas 
NWR 

Maxwell 
NWR 

Mora 
NFH-TC 

San 
Andres 
NWR 

Sevilleta  
NWR 

Shrublands and Shrubsteppe 
Apache plume (Fallugia paradoxa)  X    X  
Cactus (Opuntia ssp.)  X      
Cholla (O. imbricata)        
Creosote bush (Larrea tridentata) X X     X 
Desert willow (Chilopsis lineria)  X    X  
False sage (Parosila scoparia)  X      
Four-wing saltbush (Atriplex canescens) X X  X   X 
Giant dropseed (Sporobolus giganteus)  X      
Iodinebush (Allenrolfea occidentalis)  X      
Mesquite (Prosopis glandulosa) X       
Mormon tea (Ephedra spp.)  X      
Pale wolfberry (Lycium pallidum)  X      
Pincushion cactus (Escobaria spp.)    X    
Rubber rabbitbrush (Ericameria nauseosa)    X    
Sand sage (Artemisia filafolia)  X      
Screwbean mesquite (Prosopis pubescens)  X      
Seep willow (Baccharis salicifolia)  X      
Turk's head (Echinocactus horizonthaloniu)  X      

Riparian and Wetland Areas 
Alkali bulrush (Scripus maritumus)  X X     
Arrow weed  (Pluchea sericea)  X      
Baccharis seepwillow (Sueda spp.) X       
Cattails (or bulrush) (T. angustifolia)   X X X   
Cinquefoil (Potentilla sp.)     X   
Cottonwoods, including broadleaf (P. deltoides)  X X    X 
Coyote willow (Salix spp.) X X X     
Dandelion (Taraxacum officinale)     X   
Duck potato (sagitaria spp.)  X      
Hardstem bulrush (Scripus acutus)  X      
Honey mesquite (Prosopis glandulosa)  X      
Kentucky bluegrass (Poa pratensis)     X   
Millets (Echinocloa spp.)  X      
Mountain brome (Bromus carinatus)     X   
Mule fat (Baccharis salicifolia)  X      
Narrow leaf willow (Salix exigua)  X X     
Native millet (Echinochloa crusgalli)   X     
Pondweeds (Potamogeton spp.)   X     
Rushes (Juncus spp.)   X  X   
Salt grass (Distichlis spicata) X X X     
Sedges (Carex spp.)    X  X   
Smartweeds (Polygonum spp.)  X X X    
Sprangletops (Leptochloa spp.)  X      
Three-square bulrush (Scripus americana)  X      
Tules (Scirpus spp.)   X     
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Table 3-5. Dominant vegetation communities and species on the eight FWS units (continued) 

Dominant Vegetation  
Community and Species 

Presence of Dominant Vegetation Species  

Bitter Lake 
NWR and 
SW Native 

AR&RC 

Bosque 
del 

Apache 
NWR 

Las 
Vegas 
NWR 

Maxwell 
NWR 

Mora 
NFH-TC 

San 
Andres 
NWR 

Sevilleta  
NWR 

Watercress (Rorippa nasturtium-aqauticum)   X     
Western wheatgrass (Agropyron smithii)     X   
White clover (Trifolium repens)     X   
Willows (Salix sp.)     X   
Yellow sweetclover (Meldelion officinalis)     X   

Woodlands and Forests 
Arizona Fescue (Festuca arizonica)     X   
Black willow (Salix nigra)  X      
Bluest ems (Andropogon spp.)   X     
Bullgrass (Muhlenbergia emersleyi)   X     
Cottonwoods (Populus deltoides)  X  X    
Coyote willow (Salix exigua) (understory)  X      
Flannel mullein (Verbascum thapsus)     X   
Gambel's oak (Quercus gambelii)   X     
Juniper (juniperus communis & j. scopulorum)  X X  X X  
Mountain mahogany (Cercocarpus montanus)      X X 
Mountain muhly (Muhlenbergia montana)   X  X   
Needle-and-thread (Stipa comata)   X     
New Mexico locust (Robinia neomexicana)    X    
One-seed juniper (Juniperus monosperma)   X     
Pinyon pine (Pinus edulis)   X  X X X 
Plains lovegrass (Eragrostis intermedia)   X     
Ponderosa pine (Pinus ponderosa)   X  X   
Prairie junegrass (Koeleria cristata),      X   
Ring muhly (Muhlenberia torreyi)     X   
Saltcedar (Tamarix ramosissima) X X  X  X X 
Screwbean mesquite (Prosopis pubescens) 
(understory)  

 X      

Seep willow (Baccharis viminea) (understory)  X      
Shrub live oak (Quercus turbinella)       X 
Three awns (Aristida sp.)     X   
White poplar (Populus alba)    X    

Managed Agricultural Croplands  
Winter cereals   X      
Corn   X  X    
Alfafa   X  X    
Barley     X    
Clover     X    
Oats     X    
Wheat    X    

Nonnative Invasive Plant Species  
Broom snakeweed (Gutierrezia microcephala)     X   
Bull thistle (Cirsium vulgare)    X    
Canada thistle (Cirsium arvense)    X    
Chicory (Cichorium spp.)   X X    
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Table 3-5. Dominant vegetation communities and species on the eight FWS units (continued) 

Dominant Vegetation  
Community and Species 

Presence of Dominant Vegetation Species  

Bitter Lake 
NWR and 
SW Native 

AR&RC 

Bosque 
del 

Apache 
NWR 

Las 
Vegas 
NWR 

Maxwell 
NWR 

Mora 
NFH-TC 

San 
Andres 
NWR 

Sevilleta  
NWR 

Cocklebur (Xanthium strumarium)   X X    
Common mullein (Verbascum thapsus)   X X    
Common ragweed (Ambrosia artemisiifolia    X    
Field bindweed (Convolvulus arvensis)   X X    
Foxtail barley–foxtail grass (Hordeum jubatum)    X    
Gumweed (Grindelia squarrosa)    X    
Hoary cress (whitetop) (Lepidium draba L.)    X    
Horehound (Marrubium vulgare)   X     
Kochia (Kochia scoparia)   X X    
Locoweed (stragalu ssp.)    X X   
Musk thistle (Carduus nutans)   X X    
Perennial pepperweed (Lepidium latifolium)   X      
Poison hemlock (Conium maculatum)   X     
Russian knapweed (Acroptilon repens)   X  X    
Russian olive (Elaeagnus angustifolia) X X X    X 
Russian thistle (Salsola iberica)   X X    
Salt cedar (Tamarix ramosissima)  X X  X  X X 
Siberian elm (Ulmus pumila)   X X    
Snakeweed (Gutierrezia ssp.)  X  X X   

Special Status Plant Species 

Alamo beardtongue (Penstemon alamosensis)5      X  

Castetter's Milkvetch (Astragalus castetteri)5      X  

Golden lady slipper (Cyripedium calceolus var. 
pubescens)1, 2 

    X   

Lady tresses (Spiranthes magnicamporum)1, 2     X   

Long-stemmed Flame Flower (Talinum longipes)5      X  

Mescalero milkwort (Polygala rimulicola var. 
mescalerorum)1 

     X  

Night-blooming cereus (Cereus greggii)1      X  

Pecos puzzle sunflower (Helianthus  
paradoxus)3 

X       

Plank's catchfly (Silene plankii) 5      X  

Todsen's Pennyroyal (Hedeoma todsenii) 1, 4      X  

Vasey's bitterweed (Hymenoxys vaseyi) 5      X  

Note: 
1. New Mexico State endangered species 
2. Habitat is present, but species has not been observed 
3. A USFWS candidate (C) species, which is a species under consideration for official listing on the endangered 

species list for which there is sufficient information to support listing  
4. A USFWS endangered (E) species, which is a species in danger of extinction throughout all or a significant 

portion of its range 
5. New Mexico State rare and sensitive species 
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3.4.3 Environmental Consequences 
3.4.3.1 Effects of Alternative A on Vegetation 

Actions: Prescribed Fire, Chemical and Mechanical Treatments, and Fire Suppression 

Grasslands–Grass Shrublands 
One of the primary management concerns related to grasslands is the invasion of shrubs, trees, and 

noxious weeds into the grasslands. Some nonnative grass species are very invasive and considered a 
serious problem. There are some nonnative grasses that also spread and occupy open areas, but they are 
considered desirable for pasture or hay and used as food for deer and other grazing animals and as habitat 
for small mammals.  Protecting, maintaining, and restoring grasslands to healthy, diverse habitat would 
result in long-term minor to major beneficial effects for the wildlife species that use refuge grasslands.  

Prescribed Fire. The beneficial effects of prescribed fire would range from minor to major, in both 
the short and long term. The duration and degree of beneficial effects would be influenced by the 
frequency (such as a two- to three-year cycle) of the prescribed fires, the number of acres burned at each 
refuge in a given cycle, and vegetation types being burned. Plant recovery following a fire is fastest in 
spring and fall when soil moisture is high and plants are not producing seeds (NIFC 2010).  

Adverse effects could occur if a prescribed fire were to spread beyond the boundary of the planned 
burn and affect desirable native grass and shrub species, especially those species not fire adapted or 
resilient to disturbance.  In areas where native plant species might not recover following a fire (includes 
both prescribed fire and wildfire), adverse effects could be both short and long term if invasive species 
spread and outcompete the native species for resources in the burned areas. Adverse effects would range 
from minor to major, depending on vegetation type, the extent of the fire and fuel load, and potential for 
invasive plants to spread into the disturbed areas.  

A prescribed natural (unplanned) fire is a naturally ignited wildfire that burns under specified 
conditions. The wildfire is confined to a predetermined area and produces the same fire behavior and fire 
characteristics required to attain planned fire treatment and resource management objectives. The 
beneficial and adverse effects of a naturally ignited wildland fire would be similar or the same as those 
described for a planned prescribed fire.  

Fire kills woody plants, allowing sunlight to reach the soil and changing the soil pH and nutrient 
availability (NIFC 2010; USFWS 2010). Native grasses and forbs have greater seed production, 
germination, and establishment after a fire because burning allows plant nutrients to be returned to the 
soil and used again.  Fire promotes the growth of native grasses and forbs, providing a competitive 
advantage for the native species. The productivity of native plant species usually increases following a 
fire, and growth is stimulated by the removal of litter and preparation of the seedbed (mowing is not a 
good replacement for fire because it does not reduce plant litter).  

Fire favors many grass species, such as blue grama, by increasing its occurrence, production, and 
percent cover. Seed production of the grasses may also be stimulated by fire (Weiler 1982). Some grasses, 
like Galleta grass (Pleuraphis jamesii), is a rhizomatous perennial that resprouts following fire, achieving or 
exceeding pre-burn cover, often within two years (Goodrich 1986; Jameson 1962). Other species, such as 
needle-and-thread grass, regenerate following fire from the surviving underground root system. Plants 
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that fail to regenerate or produce seed in the first season following fire may still recover in the second 
year (Blaisdell 1953).  

Fire effects studies (Bock and Bock 1987a, 1987b) found that fire effects were generally 
"transitory" in semi-desert grassland, oak savanna, and Madrean oak woodlands of southeastern Arizona. 
These fires occurred mostly while plants were dormant (February through mid-July), and they altered the 
abundance of many plants and animals for the first post-fire year; a few changes persisted for two or more 
years. However, fire effects varied among life forms and species and were, in many cases, strongly 
influenced by precipitation patterns. The authors emphasize that even the prescribed fires conducted at the 
"height" of the fire season, in relatively heavy fuels (because of grazing exclusion), were "not 
catastrophic" and contributed to mosaic patterns on the landscape, which is a desirable effect.  

Chemical (Herbicides) Treatments.  The herbicides used on the eight FWS units are listed above 
in Table 2-4 (Chapter 2), and details are presented in Appendix I. Herbicides are used when other 
vegetation treatment methods (such as hand pulling or use of a weed trimmer, chainsaw, and brush cutter) 
do not achieve the desired results in grasslands and all other vegetation communities. Herbicides are used 
as a control mechanism to meet the goal of eliminating invasive plant species and to treat cut stumps and 
sprouts following mechanical  removal. Eradicating invasive plants with herbicides results in beneficial 
effects on the native grass species because treatments help reduce competition for resources (such as soil 
nutrients, sunlight, and moisture) and promote diverse native grassland plant communities, and few weeds 
can compete with healthy native grasses for nutrients and water in the soil.  The continued management of 
invasive plants would result in long-term minor to major beneficial effects on native vegetation and also 
in reducing fuel loads. 

An adverse effect that could result is if herbicides were sprayed on susceptible nontarget 
vegetation—this could occur through drift.  The FWS herbicide application crews avoid drift damage by 
observing practices such as spraying when the wind speed is less than 10 mph, using nozzles that reduce 
drift potential, or using alternative application methods.  Similar damage could occur when the nontarget 
species is intermingled with the target species.  In that situation a selective product (one that does not 
affect certain nontarget species) may be used, or a directed application may be used to prevent or reduce 
application onto the nontarget plants, applying treatment at a time when the nontarget plants are dormant.  
In some cases a certain amount of damage to common species of nontarget plants is acceptable.  Other 
precautions are taken, such as creating herbicide-free buffers around sensitive areas and nontarget plants 
and shielding nontarget and sensitive plants with suitable material, such as a tree shelter, bucket, or other 
means (refer to Table 2-4 in Chapter 2 for the resource protection measures). The proper use of herbicides 
would not result in any more than negligible to minor adverse effects on nontarget plants in the short 
term, and long-term minor to major beneficial effects on native vegetation as invasive nonnative plants 
are controlled and eradicated. 

Appendix I contains information about the herbicides used at the refuges.  

Mechanical Treatments.  Implementing mechanical treatments would result in temporary to short-
term minor to moderate adverse effects on nontarget vegetation during treatments, but would result in 
long-term moderate to major beneficial effects as hazardous fuel loads are reduced, invasive vegetation is 
removed, and conditions that support the growth of desirable native vegetation are promoted and 
maintained.  Mechanical treatments may also be used in conjunction with chemical and prescribed fire 
treatments as part of the overall treatment process.  
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Mechanical treatments would continue under Alternative A to remove junipers and invasive shrubs 
and trees that have become established on grasslands and to prevent the further encroachment of juniper 
into grassland and savanna habitats and to manage density of pinyon-juniper stands to maintain a 
diversity of grass and forb species.  

In all areas on the NWRs, the use of heavy equipment to carry out mechanical treatments will be 
closely monitored to minimize impacts.  

Wildland Fire Use. Natural ignitions are typically caused by lightning.  Natural ignitions in the 
New Mexico Fire District may be managed for resource benefit in wilderness study areas, designated 
wilderness, and areas with little to no threat of loss to structures or developed assets on and off the refuge.  
Nonhuman-caused ignitions would be evaluated for potential to cross jurisdictional boundaries and the 
potential for damage or loss to refuge infrastructure or private property.  This management option would 
reduce the potential for adverse effects created during suppression operations (such as the mechanical 
construction of firelines) and allow for the natural role of fire in these environments.  

Fire Suppression.  Suppression actions may include the construction of fireline by firefighters 
using hand tools, engines, heavy equipment (such as dozers), and aircraft.  Some suppression actions 
using heavy equipment or aircraft may be restricted based on the presence of cultural sites, riparian 
habitat, waterways, and critical habitat. Tactics such as burning out from roadways or allowing the fire to 
burn into areas of natural confinement may be appropriate as well.  

It is difficult to express the exact effects of suppression actions because there are so many variables, 
such as the size and location of a wildfire, weather conditions at the time of the fire, vegetation type and 
moisture content of the vegetation, and fuel model(s) where the fire is occurring.  Depending on these 
variables, adverse effects could be short or long term and range from minor to major.  Beneficial effects 
would be realized when human life and property, FWS and community infrastructure, and natural and 
cultural resources are protected. All ground disturbed during suppression activities will be rehabilitated.  

Larson and Newton (1996) conducted a study to estimate effects of fire suppressant foam and fire 
retardant chemical application on growth and species diversity of burned and unburned prairie vegetation, 
and to assess the response of herbivorous insects, in terms of number of insects and their effects on plants, 
to burning and application of foam and retardant to their host plants.  

A literature search at the beginning of a study (Larson and Newton 1996) revealed only two 
published scientific articles on ecological effects of fire retardant chemicals used for wildfire suppression: 
one on aquatic toxicity and one on annual grassland response. No studies had been published on 
ecological effects of Class A foams, such as Silv-Ex. 

Larson and Newton (1996) conducted research on the fire retardant, Phos-Chek G75-F, and fire 
suppressant foam, Silv-Ex in 0.5%-solution, on mixed-grass prairie vegetation communities at the 
Woodworth Study Area, a research site of the Northern Prairie Science Center in Jamestown, North 
Dakota. Vegetation in the study area was dominated by Poa pratensis, an exotic cool-season grass. Other 
grass species found during previous studies on the site include Stipa viridula, S. comata, Agropyron 
repens, Muhlenbergia cuspidata, and Bromus inermis. Rosa arkansana, Elaeagnus commutata, and 
Symphoricarpos occidentalis were common woody plants. The study, however, concentrated on four 
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species: P. pratensis (Kentucky bluegrass), S. occidentalis (stalked scarlet cup or western scarlet cup—a 
species of fungus), R. arkansana (prairie wild rose), and Solidago rigida (goldenrod). 

Overall, the, Silv-Ex application had little effect on the vegetation characteristics that were 
measured, and any effects detected were subtle. Changes were noted in the number of species, ratio of 
chewed to total leaves per shoot in S. occidentalis and R. arkansana, and mean shoot length and leaf 
length in S. occidentalis were affected by treatment. Of the 24 response variables, five showed a 
significant effect involving Phos-Chek G75-F treatment. The application resulted in increased biomass, 
whether or not the plots were burned. The effect was transitory, however; biomass did not differ among 
treatments the following year.  

Larson and Newton (1996) also documented changes in herbaceous biomass in a California oak-
savanna rangeland after a diammonium phosphate (DAP) retardant was applied to extinguish an October 
fire. Herbage yield the season after application was significantly higher on plots to which DAP had been 
applied, whether burned or unburned. By the second season, DAP plots were statistically 
indistinguishable from burned, untreated plots. The fertilization effect in the study seemed to be 
concentrated in P. pratensis (Kentucky bluegrass). Grass not only was longer on plots treated with 
retardant, but the effect was enhanced over the course of the growing season.  

Any adverse effects on vegetation from using fire suppressant foam or fire retardant would be 
negligible to moderate and temporary to short term.  

Shrublands and Shrubsteppe 
Prescribed Fire.  Fire has been used for centuries to manipulate vegetative conditions in desert 

shrublands.  During the era of Euro-American settlement, settlers introduced nonnative species and 
deliberately overgrazed desert shrublands and grasslands to remove woody plants from interference with 
herbaceous growth and to reduce fire frequency (Leopold 1924). Due to gradual reductions in livestock 
numbers during the 20th century, high fuel loads and contiguous herbaceous fuels are now common on 
many sites. Nonnative grasses commonly occupy areas between native shrubs and contribute to increased 
fine fuel biomass and continuity. Later, during the mid-20th century, fire was one of many techniques 
used to reduce woody plants in desert shrublands. Today, fire along with numerous other tools, is used to 
meet fire and land management objectives.   

The beneficial effects of prescribed fire would range from minor to major, in both the short and 
long term. The duration and degree of beneficial effects would be influenced by the frequency (such as a 
two- to three-year cycle) of the prescribed fires, the number of acres burned at each refuge in a given 
cycle, and vegetation types being burned. Plant recovery following a fire is fastest in spring and fall when 
soil moisture is high and plants are not producing seeds (NIFC 2010).  

Adverse effects could occur if a prescribed fire were to spread beyond the boundary of the planned 
burn and affect desirable native grass and shrub species, especially those species not fire adapted or 
resilient to disturbance.  In areas where native plant species might not recover following a fire (includes 
both prescribed fire and wildfire), adverse effects could be both short and long term if invasive species 
spread and outcompete the native species for resources in the burned areas. Adverse effects would range 
from minor to major, depending on vegetation type, the extent of the fire and fuel load, and potential for 
invasive plants to spread into the disturbed areas. 
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Chemical (Herbicide) Treatments.  The effects of herbicide use would be similar to those 
described above under “Grasslands–Grass Shrublands.” That is, the continued management of invasive 
plants in shrublands would result in long-term minor to major beneficial effects on native vegetation. 
Negligible to moderate adverse effects could result if herbicides were sprayed on susceptible nontarget 
vegetation—this could occur through drift. 

Invasive annual grasses have become increasingly important components of desert vegetation in 
North America. They are especially problematic because they increase the extent, severity, and frequency 
of fire in desert shrublands that normally experience fire very rarely, or not at all. After fire, invasive 
grasses and forbs are often dominant, and restoration methods are required to promote native plant 
recovery. In a particular study (Steers and Allen 2010), three treatments to control invasive annual grasses 
and forbs were implemented in the first three years following a fire in creosote bush scrub vegetation. 
Treatments included early season mechanical removal (raking) of all annuals, grass-specific herbicide 
(such as Fusilade II), and Fusilade II plus hand pulling of nonnative forbs. The raking treatment alone 
performed poorly, but treatments using Fusilade II (one of the herbicides used at San Andres NWR) 
nearly eliminated invasive grasses and forbs, achieved native annual dominance, and increased native 
perennial abundance. These results indicate that in the absence of invasive grasses and forbs, the native 
annual community can be resilient to fire disturbance and native perennials can recover. The results also 
suggest that burned creosote bush shrublands (and similar shrublands) can be managed after fire to 
decrease the chance of invasive plant–fire feedback.  

The above study indicates the beneficial effects that can result when either using herbicides alone or 
in combination with other treatments to meet shrubland health objectives. Table 2-4 (in Chapter 2) lists 
the herbicides currently used at the eight FWS units. The herbicides listed in that table are used to achieve 
the same or similar results as described above for grasslands, not just following a fire but to restore and 
maintain native habitat that has been overrun by invasive plants.  

The same potential adverse effects of herbicide drift on nontarget plants, as described above for 
grasslands, apply equally to shrublands.  

Special status plant species occur on the refuges (refer to Table 3-4). Pre-treatment field reviews 
and implementation of resource protection measures (refer to Table 2-3) would serve to protect the plants. 
Appendix I contains information about the herbicides used at the refuges.  

Mechanical Treatments.  Mechanical treatments—those treatments that involve machines to 
accomplish objectives—are essential to the protection of communities, resources, and the ecosystem. 
Mechanical fuel treatments have been identified as one method for reducing fuel loads in fuel breaks and 
other strategic areas on the refuges, and thus reducing the probabilities of high-intensity, damaging 
wildfires.  Mechanical treatments are often most appropriately used in areas in or directly surrounding 
communities, as well as in combination with other types of treatments (Abt et al. 2007). 

Implementing mechanical treatments could result in temporary to short-term minor to moderate 
adverse effects on nontarget vegetation during treatments, but would result in long-term moderate to 
major beneficial effects as hazardous fuel loads are reduced, invasive species (such as salt cedar, junipers, 
and pinyon pine) are removed, and conditions that support the growth of desirable native vegetation are 
promoted and maintained.  Mechanical treatments would also be used in conjunction with chemical and 
prescribed fire treatments as part of the overall treatment process.  
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Fire Suppression.  The effects of fire suppression activities would be similar or the same as those 
described for mechanical treatments above and in the Grasslands–Grass Shrublands” section.  

Additional studies by Larson and Newton (1996) documented the effects of retardants (Phos-Chek 
G75-F, 0.5% or 1.0% Silv-Ex) in the Nevada shrubsteppe of the Great Basin. Woody vegetation was 
predominantly sagebrush (Artemesia spp.) and rabbitbrush (Chrysothamnus spp.) in the uplands, and 
mainly willows (Salix spp.) near the rivers. Reeds (Juncus spp.), sedges (Carex spp.), and bluegrass (Poa 
pratensis) were most common in the riparian zones. The Larson and Newton (2006) study noted that the 
majority of vegetation in the Great Basin study sites showed no response to chemical application over the 
course of the growing season in which the chemicals were applied:  

There were no treatment effects on species diversity or evenness or on 
any characteristic of the two woody plants examined. Flowering 
progressed normally in Artemesia [fringed sagebrush]. Chemicals did not 
disrupt the well-known post-fire sprouting of Chrysothamnus [common 
names include rabbitbrush, rabbitbush, and chamisa]. Activity of galling 
insects was not influenced by either chemical. In most respects, the 
effects of Phos-Chek G75-F, 0.5% or 1.0% Silv-Ex on vegetation in the 
Great Basin study sites did not vary substantially from each other or from 
the control. A canonical [accepted standard] variate analysis illustrates 
this point: burning produced a greater change in the plant community 
than did any chemical application, and by the end of the study, 
chemically treated plots were generally similar to control plots.  

Study results clearly noted that the lack of significant differences among most chemical treatments 
applied after burning may reflect the short duration of the study rather than an actual lack of effect. 
Responses to burning in the sagebrush steppe are more appropriately measured over the course of several 
years, or even decades. Many upland species, after early spring growth that largely occurred before roads 
were passable to the study site, were dormant through most of the study. It should be kept in mind, 
however, that most natural fires also will occur during this dormant season. If chemicals do not persist in 
the soils until the next growing season, there may in fact be little long-term effect of their use. This is an 
area that still requires research (Larson and Newton 1996).   

Any adverse effects on vegetation from using fire suppressant foam or fire retardant would be 
negligible to moderate and temporary to short term.  

Riparian, Wetland, and Marsh Areas 
The types of plant species growing in a wetland or riparian area are often a gauge of the wetland's 

biological status. Vegetation has been frequently used as an indicator of wetland restoration (or 
maintenance) success, and a wetland’s ability to support its natural vegetation can be a positive indicator 
of its capability to sustain natural functions and biological processes (Rokosch and Book 2000). Kentula 
(2000) assumes that success can be positioned in different ways. Functional success is determined by 
evaluating whether the ecological functions of the system have been restored or are being maintained. 
Landscape success is a measure of how restoration (or management, in general) has contributed to the 
ecological integrity of the landscape and to achievement of objectives, such as maintenance of 
biodiversity. Actively managing vegetation in wetlands and riparian areas and re-establishing (either 
through planting, seeding, or natural colonization) desired species would not result in adverse effects. 
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Alternative A would produce short-term beneficial effects that may range from minor to moderate, 
depending on the amount of desired plants that can be reestablished or maintained each year, and 
moderate to major long-term effects if vegetation is continually managed. 

Prescribed Fire.   Prescribed fire has been used since the 1930s and 1940s to promote the growth 
of wetland vegetation and to condition those areas by removing litter (dead vegetation ) or by reducing 
vegetation considered to be of little value to wildlife. For example, land managers have used prescribed 
fires to increase biomass and seed production of desirable marsh plants that are beneficial to migratory 
and wintering waterfowl. Managers have also believed that using prescribed fire would effectively reduce 
competition of less desirable plants (Flores et al. 2011).  

Fire increases primary plant production and plant metabolism (Flores et al. 2011), and that 
removing taller vegetation may stimulate plant productivity by increasing light penetration and surface 
temperatures. Other potential long-term benefits include providing a mixture of habitats (open water and 
vegetated cover) for resting, loafing, and breeding activities by waterfowl. Prescribed fire reduces the risk 
of unpredictable or uncontrollable wildfires (Flores et al. 2011), which would be another long-term minor 
to major beneficial effect.  

Chemical (Herbicides) Treatments.  Herbicides would continue to be used near riparian/wetland 
areas when manual (hand pulling) and mechanical (such as a weed trimmer, chainsaw, and brush cutter) 
methods are not effective in controlling or removing nonnative plants. Eradicating invasive plants using 
herbicides would result in beneficial effects on the native wetland plants because treatments would reduce 
competition for resources (such as soils nutrients and moisture) and promote growth of both existing 
native plants and other desired species. 

Herbicides are used as a control mechanism to meet the goal of eliminating nonnative and native 
invasive plant species. Eradicating invasive plants with herbicides results in beneficial effects on the 
native grass species because treatments help reduce competition for resources (such as soil nutrients, 
sunlight, and moisture) and promote diverse riparian and wetland plant communities, and few weeds can 
compete with healthy native plants for nutrients and water in the soil.  The continued management of 
invasive plants would result in long-term minor to major beneficial effects on native vegetation and also 
in reducing fuel loads. 

The effects of herbicide use would be similar to those described above in the “Grasslands–Grass 
Shrublands” and “Shrublands” sections. That is, continued management of invasive plants in riparian and 
wetland areas would result in long-term minor to major beneficial effects on native vegetation. Negligible 
to moderate adverse effects could result if herbicides were sprayed on susceptible nontarget vegetation—
this could occur through drift, which the FWS herbicide application crews avoid by only spraying when 
the wind speed is less than 10 mph. Other precautions are taken, such as creating herbicide-free buffers 
around sensitive areas and nontarget plants and shielding nontarget and sensitive plants with suitable 
material, such as a 5-gallon bucket or other means. The proper use of herbicides helps minimize the 
potential for adverse effects on nontarget plants. There would be long-term minor to major beneficial 
effects on native vegetation as invasive plants are controlled and eradicated.  

Special status plant species occur on the refuges (refer to Table 3-5). Pre-treatment field reviews 
and implementation of resource protection measures (refer to Table 2-3) would serve to protect the plants.  
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Mechanical Treatments.  Implementing mechanical treatments would result in temporary to short-
term minor to moderate adverse effects on nontarget vegetation during treatments, but would result in 
long-term moderate to major beneficial effects as hazardous fuel loads are reduced, invasive vegetation is 
removed, and conditions that support the growth of desirable native wetland vegetation are promoted and 
maintained.  Mechanical treatments may also be used in conjunction with chemical and prescribed fire 
treatments as part of the overall treatment process in wetland, riparian, and marsh areas.  

In all areas on the NWRs, the use of heavy equipment to carry out mechanical treatments will be 
closely monitored to minimize impacts, particularly in wetland and riparian areas.  

Fire Suppression. As with the other vegetation communities, it is difficult to express the exact 
effects of suppression actions because there are so many variables, such as the size and location of a 
wildfire, weather conditions at the time of the fire, vegetation type and moisture content of the vegetation, 
and fuel model(s) where the fire is occurring in wetland, marsh, and riparian areas.  Depending on these 
variables, adverse effects could be short or long term and range from minor to major.  Long-term 
beneficial effects would be realized when riparian, wetland, and marsh areas are protected from wildfire.  

The study (Larson and Newton 1996) results on the effects of foam and fire retardants were 
described above. During the study, riparian habitat was marginally more sensitive to chemical treatments 
than upland habitats. Of the 10 vegetative characteristics that were measured, only species richness 
showed a significant treatment effect in upland habitat, and this effect was a subtle change in trend 
between burned and unburned treatments. Change in stems per square meter and change in species 
richness both showed significant treatment effects in riparian habitat. The reason for greater response on 
riparian plots may be related to moisture availability. Because moisture is limited in the shrub-steppe 
study site, the capacity for response is greater in the more mesic (wetter) riparian areas compared to the 
more xeric (dryer) upland sites (Larson and Newton 1996). 

Woodlands and Forests 
Prescribed Fire.  Prescribed fire is a method used in woodland areas to reduce the amount of 

ground litter and woody vegetation, which contribute to a heavy fuel loads. Fires that occur in the mature 
cottonwood forest and/or salt cedar stands can be expected to be explosive in nature and have the 
capability of spotting great distances, even a mile or more. Spotting potential is greatest in forest stands 
supported by down and dead cottonwood fuels. Mature stands supported by a salt cedar under story can 
be expected to crown. Crown fires have the potential to spread independent of ground fires, especially in 
the Bosque habitat where tree density is great.  

Prescribed fire to reduce fuel loads and promote healthy, diverse vegetation communities in 
wetlands would result in temporary or short-term negligible to minor adverse effects because burning 
does not discriminate between nonnative and native plants, but long-term beneficial effects would result 
when fuel hazards are reduced and habitat for wildlife species that depend on wetland and riparian areas 
are protected, maintained, and restored.  

Chemical (Herbicides) Treatments.  The effects of herbicide use would be similar or the same as 
described above in the “Grass–Grass Shrublands” and “Shrublands” sections.  

Mechanical Treatments.  Implementing mechanical treatments would result in temporary to short-
term minor to moderate adverse effects on nontarget vegetation during treatments, but would result in 
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long-term moderate to major beneficial effects as hazardous fuel loads are reduced, invasive vegetation is 
removed, and conditions that support the growth of desirable native vegetation in woodland and forest 
areas are promoted and maintained.  Mechanical treatments may also be used in conjunction with 
chemical and prescribed fire treatments as part of the overall treatment process.  

In all areas on the NWRs, the use of heavy equipment to carry out mechanical treatments will be 
closely monitored to minimize impacts.  

Fire Suppression.  Effects would be similar or the same as those described above in the 
“Grasslands–Grass Shrublands” and “Shrublands” sections. 

Managed Agricultural Croplands 
Prescribed fire is a method used to manage agricultural croplands on refuges to reduce post-harvest 

litter or as a management activity to prepare a site for new planting or restoration. Treatments for fuel 
reduction are not used on the croplands.  If a wildfire were to occur in a managed agricultural cropland, 
the response would be based on the same factors as any other wildfire.  

Bosque del Apache. Las Vegas, Bitter Lake, and Maxwell NWRs conduct agricultural practices on 
the refuges to fulfill the primary purposes for which the refuges were established; that is to provide feeding 
areas for wintering migratory waterfowl and minimize crop depredation on private lands.  

Refuge farming produces timely crops to feed migrating and overwintering ducks, geese, and 
cranes. Green browse and/or cereal grains (millet, barley, ands wheat) are planted for and used by 
wintering waterfowl and cranes from October through February. Mule deer also use these areas for food 
and cover. Winter wheat provides green browse for geese. Corn is a "hot" food for waterfowl during the 
coldest time of year and also benefits sandhill cranes and deer. Oats are used as a cover crop to 
prevent/reduce soil erosion, and to provide a waterfowl food crop. Alfalfa (the co-op farmers cash crop) is 
used for food and cover by deer and turkey. A variety of other species (such as the bald eagle and other 
predators) also benefit (indirectly) from crops grown on the refuge.  

Nonnative Invasive Plants 
Summary of Problems 

Table 3-4 above lists the dominant nonnative invasive plants that cause the majority of problems at 
the eight FWS units. This section describes the adverse effects of nonnative plant species, in general, and 
discusses several problem plants to demonstrate the challenges FWS managers face in controlling or 
eradicating nonnative invasive plants. Similar adverse effects result from all the nonnative invasive 
species listed in Table 3-4. Nonnative invasive plants contribute to higher fuel loads, outcompete native 
plants, degrade native habitat, and interfere with natural aquatic systems.  

One invasive plant species, salt cedar, occurs in shrublands and riparian and wetland areas. Salt 
cedar is a fire-adapted species that has long tap roots that allow it to intercept deep water tables and 
interfere with natural aquatic systems. Salt cedar disrupts the structure and stability of native plant 
communities and degrades native wildlife habitat by outcompeting and replacing native plant species, 
monopolizing limited sources of moisture, and increasing the frequency, intensity, and effect of fires and 
floods. Although it provides some shelter, the foliage and flowers of salt cedar provide little food value 
for native wildlife species that depend on nutrient-rich native plant resources. 
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A variety of methods have been used in the management of saltcedar, including mechanical, 
chemical, and biological (not proposed for use). The most effective management probably involves a 
combination of these (Muzika and Swearingen 2005a). Mechanical techniques include hand-pulling, 
digging, root-cutting, use of weed eaters, axes, machetes, bulldozers, fire, and flooding. Removal by hand 
is generally recommended for small infestations of saplings under 1-inch diameter. Root-cutting and 
bulldozing may be effective but are costly, labor intensive, and may cause extensive damage to soils and 
lead to resprouting. Fire has been used with some success, but because saltcedars are fire-adapted, they 
readily resprout after fire. 

For extensive infestations of salt cedar, chemical control has been shown to be the most effective 
method. Cautious use of herbicides aids in restoration of salt cedar infested sites by allowing repopulation 
by native plant species. Systemic herbicides (those that kill the plant from the root up) are recommended 
for salt cedar management.  

The management of salt cedar requires a long-term commitment to maintain at low levels and 
prevent reinfestation (Muzika and Swearingen 2005a). The control or eradication of salt cedar at the FWS 
units would result in long-term minor to major beneficial effects, depending on the amount treated 
annually and success of treatments.  

Another nonnative species listed above in Table 3-4, common mullein, threatens natural meadows 
and forest openings, where it adapts easily to a wide variety of site conditions. Once established, it grows 
more vigorously than many native herbs and shrubs, and its growth can overtake a site in fairly short 
order. Common mullein is a prolific seeder, and its seeds last a very long time in the soil. An established 
population of common mullein can be extremely difficult to eradicate. Mullein plants are easily hand 
pulled on loose soils due to relatively shallow tap roots. This is an extremely effective method of reducing 
populations and seed productivity, especially if plants are pulled before seed set. If blooms or seed 
capsules are present, reproductive structures should be removed, bagged, and properly disposed of in a 
sanitary landfill. Care should be taken, however, to minimize soil disturbance since loose soil will 
facilitate mullein seed germination (Remaley 2005). Herbicides, such as glyphosate (Roundup®) or 
triclopyr (Garlon®) are effective in controlling common mullein.  

Russian-olive is found on several of the eight FWS units. It outcompetes native vegetation, 
interferes with natural plant succession and nutrient cycling, and taxes water reserves. Because Russian-
olive is capable of fixing nitrogen in its roots, it can grow on bare mineral substrates and dominate 
riparian vegetation where overstory cottonwoods have died. Although Russian-olive provides a plentiful 
source of edible fruits for birds, ecologists have found that bird species richness is actually higher in 
riparian areas dominated by native vegetation (Muzika and Swearingen 2005b). Mowing, hand-cutting, or 
using heavy equipment in heavily infested areas, in conjunction with chemical follow-up, may be the 
most effective method for eradication. 

Effects of Treatment Methods 

This section explains the ways nonnative invasive plants can be spread, including by fuel reduction 
treatments. Although this spread is an adverse effect, it should not overshadow the beneficial effects of 
fuel reduction efforts and vegetation treatments to meet habitat management goals.  
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The response of nonnative species to fuel treatments may vary by treatment type; that is, whether 
accomplished by means of prescribed fire, heavy equipment, hand tools, or chemicals (D’Antonio et al. 
2001; Lockwood et al. 2005). The effects of treatments can also vary spatially, depending on fire history 
(fire frequency) and current fuel load for a particular area (refer to the fuel model discussions above in 
Section 3.3). Because of the variance in potential effects, treatment of nonnative invasive plants may 
result in either beneficial or adverse effects, ranging from negligible to moderate over the short term to 
moderate or major beneficial effects if long-term conversion of nonnative species to fire adapted and 
resilient native species can be achieved.   

Pre-settlement fire frequency for western grasslands is not well known, so evaluations of the effects 
of nonnative plant invasions on fire regimes are primarily based on inferences from changes in fuel 
characteristics (Brooks et al. 2004). Nonnative annual grass invasions may increase fire frequency and 
spread in grasslands by forming a more continuous horizontal distribution of fine fuels.  

The most common locations for fuel treatments that target hazardous accumulations of native fuels 
are ecosystems where surface fire has become less frequent due to changes in land use practices. But 
ecosystems that evolved under a regime of frequent disturbance may be the most resilient to post-
treatment invasion by nonnative species due to adaptations of the native species. Contrastingly, in 
ecosystems where fire has become more frequent due to the establishment of a positive feedback cycle 
between fire and nonnative grasses, fuel treatments often focus on the nonnative species themselves, and 
subsequent treatments may be necessary to prevent their reestablishment (Zouhar et al. 2008).  

The most effective fuel treatments in shrubland systems that have become dominated by flammable 
nonnative grasses are likely to be those that focus on eradication of the nonnative species and 
reestablishment of less flammable native species. Nonnative eradication efforts have been successful in 
shrubland systems, at least on small scales in the short term. For example, herbicide applications 
successfully removed cheatgrass from sagebrush systems in Wyoming (Whitson and Koch 1998) and 
Nevada (Evans and Young 1977).  The effects of herbicide treatments were discussed above under 
“Chemical Treatments.”  

Disturbances, such as fire, may promote nonnative plant invasions by increasing available light and 
nutrients, as well as by decreasing competition from native plants for these resources. Once established, 
nonnative species may further alter fuel bed characteristics and increase the likelihood of future wildfires 
(Whisenant 1990). Land managers increasingly rely on pre-fire fuel manipulations to reduce wildfire 
potential, and these efforts have expanded significantly under the current National Fire Plan (USDI and 
USFS 2001). However, fuel treatments themselves are disturbances that may promote invasion by 
nonnative plant species. Depending on the intensity, severity, size, and seasonality of a fuel treatment, 
increased availability of light, water, and nutrients may result (Covington et al. 1997; Gundale et al. 
2005), and these conditions can favor spread of nonnative species Hobbs and Huenneke 1992.  

Unseen nonnative seeds can be carried by humans and mechanical equipment used in some types of 
fuel reduction treatments. Thus the use of mechanical equipment may also result in soil disturbances that 
favor nonnative plant establishment (Hobbs and Huenneke 1992). Mechanically constructed fuel breaks 
have also been found to promote invasion by nonnative plants (Merriam et al. 2006) and were most highly 
correlated to disturbance severity as indicated by method of fuel break construction; those created with 
bulldozers had significantly greater nonnative cover than those constructed by hand crews.  
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Special Status Plant Species 
Special status plants present on the NWRs are listed in Table 3-5.  The implementation of resource 

protection measures (such as physical and seasonal avoidance and buffering plant locations as shown in 
Table 2-3) prior to any treatments would eliminate or reduce the potential for adverse effects.  Depending 
on the specific plant and time of year, the extent of adverse effects from a wildfire would vary depending 
on a plant’s stage of growth and the potential fire severity. 

3.4.3.2 Effects of Alternative B on Vegetation 
Actions: Fire Suppression Only  

Table 3-4 above presents the current fuel models and effects on each fuel model by alternative. A 
wildfire would be more difficult to control in all vegetation communities if no fuel reduction treatments 
were implemented. Suppression efforts and costs would increase.  Adverse effects from a wildfire would 
be both short and long term and range from minor to major. The effects of fire suppression actions would 
be the same as described above for all vegetation communities. 

Refuges would not be able to meet their objectives of protecting, maintaining, and restoring diverse 
habitats in grasslands, shrublands, woodland and forest areas, and wetland and riparian areas. The 
moderate to major adverse effects could potentially be long term.  

Special status plant species may be damaged by wildfire without the benefit of buffers and fuel 
breaks that would not be constructed under Alternative B, and moderate to major adverse effects could 
potentially be long term. 

The continued management of invasive plants would not occur. Mechanical treatments would not 
take place, and encroachment of salt cedar, juniper, and other invasive plants into all habitats would go 
unchecked. Adverse effects would range from minor to major over the short and long term. Wildfires 
would burn intensely in areas infested by invasive plants and could potentially destroy acres of habitat 
important to many plant and animal species.  

Nonnative plants have become established and continue to be introduced to refuge lands via birds, 
seeds that are carried by wind, and seeds or plant parts that hitchhike on animals, people, vehicles, and 
equipment or by water. In the absence of any type of treatment to control invasive plants, they will out-
compete and displace native plants and lead to changes in species composition, vegetation structure, and 
soil chemistry.  Currently, in some areas at the refuges, invasive plants have taken over to a degree that 
they have become the dominant vegetation—this would only worsen over time by not controlling 
invasive plants and replanting with native species.  The lack of management could lead to monocultures 
(plants of only one species in a particular area) rather than an ecosystem that supports plant and animal 
diversity.  

3.4.3.3 Effects of Alternative C on Vegetation 
Actions: Prescribed Fire and Fire Suppression  

The adverse effects of prescribed fire and fire suppression would remain the same as expressed 
above for Alternative A.  
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Prescribed fire would still result in various levels of beneficial effects by reducing fuel loads and 
controlling some invasive plant species.  But prescribed fire alone would not provide the same benefits as 
the combination of prescribed fire and mechanical and chemical treatments in controlling many invasive 
plants because all treatment methods are needed to control and eradicate certain species. Adverse effects 
would be varied, depending on the invasive plant species and extent of infestations.  

Prescribe fire alone would be effective in some habitat types (such as uplands) but would not 
reduce fuel loads in all habitat types; therefore, the fuel loading would likely increase, thereby increasing 
fire risk to native plant communities.  

3.4.3.4 Effects of Alternative D on Vegetation 
Actions: Mechanical and Chemical Treatments and Fire Suppression  

The adverse effects of mechanical and chemical treatments and fire suppression would remain the 
same as expressed above for Alternative A.  

Mechanical and chemical treatments would result in various levels of beneficial effects over the 
short and long term by creating and maintaining fuel breaks and controlling invasive plant species.  
Adverse effects would be varied, depending on the invasive plant species and extent of infestations. 
Mechanical and chemical treatments would not produce the same benefits that fire provides, such as 
greater seed production, germination, and establishment because burning allows plant nutrients to be 
returned to the soil and used again. Mechanical and chemical treatments conducted without prescribed 
fire would help change species composition but would not necessarily reduce fuel loading due to the 
expense required to remove large volumes of materials from the site. Fire removes existing undesirable 
plants above the soil surface and promotes the growth of native grasses and forbs, providing a competitive 
advantage for the native species. The productivity of native plant species usually increases following a 
fire, and growth is stimulated by the removal of litter and preparation of the seedbed.  

3.4.3.5 Cumulative Effects  
There would be no cumulative adverse effects from treatments on the six refuges and two hatcheries 

when considered with present or future fuel reduction treatments that may be conducted on lands adjacent 
to FWS lands. There would be beneficial cumulative effects when fuel reduction treatments conducted on 
and off refuge complement each other to increase effectiveness of all treatments.  
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3.5 Wildlife and Habitat ___________________________________  

The CCPs contain extensive information about the wildlife species that occur on each refuge. 
Section 3.5.3 below summarizes the types of wildlife that occur on the eight FWS units and identifies any 
special status animal species present.   

Priority/Focal Wildlife Species and Habitat Requirements  
Effective and efficient management of natural resources on FWS lands means knowing the species 

and habitats most in need of conservation efforts.  The priority species were identified by comparing lists 
of species and habitats and considering those species listed under the Endangered Species Act (ESA), as 
well as the New Mexico sensitive species list.  The Service consider the historic, current, and potential of 
FWS lands to contribute to the conservation of the species and habitat.   

The underlying ecological principle to prioritization is that a focused management action on priority 
species also benefits other species of wildlife.  In other words, focused action on priority species will 
extend benefits to most species using wildlife habitat on FWS lands. Focal species represent guilds of 
species. (A guild is a group of organisms that use the same environmental resources [such as habitats] in 
the same way.)  By making a focal species the priority, and managing habitat for it, healthy ecosystems 
are supported for the benefit of multiple species.  The point is to make sure that a focal species does, in 
fact, represent a broader guild.   

The priority wildlife species require abundant and diverse species of aquatic and terrestrial 
invertebrates, as well as an abundance of emergent and submergent aquatic plant material, small 
mammals, fish, reptiles, and amphibians as food sources.  Nesting and migrating habitat requirements 
include moderate density short to tall grasses, shrubs, early to late-successional woodland and forest 
plants, and both emergent and submergent aquatic plants.   

Section 3.5.3 identifies priority and focal wildlife species if that information was provided in a 
refuge’s CCP.  Otherwise, a broad representation of wildlife species in provided.  

3.5.1 Indicators 
• Wildlife species and availability and quality of habitat 

3.5.2 Affected Environment 
3.5.2.1 Bitter Lake NWR 
There are 352 bird species that have been documented on the refuge, including 44 nesting species. 

There are 57 mammal species, 40 reptile species, 12 amphibian species, and 24 fish species have been 
identified on the refuge and surrounding area.  

A variety of wetlands exist on Bitter Lake NWR, ranging from relatively fresh water flowing 
streams, to brackish impoundments and natural sinkholes, to hyper-saline playa lakes. Each of these 
wetland types has an intricate community of aquatic invertebrates and associated vegetation and native 
fish. 
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The refuge typically winters over 20,000 snow geese, Ross' geese, and Canada geese, and up to 
10,000 lesser sandhill cranes. Marshbird, waterbird, and shorebird populations reach over 2,500 each 
spring and fall. While originally established to save wetlands vital to the perpetuation of migratory birds, 
the isolated gypsum springs, seeps, and associated wetlands protected by the refuge have been recognized 
as providing the last known habitats in the world for several unique species. These include Koster's 
springsnail, Roswell springsnail, and Noel's amphipod. Additionally the refuge contains some of the best 
protected habitats in New Mexico for the Pecos assiminea snail, Mexican tetra, Pecos pupfish, Pecos 
gambusia, greenthroat darter, arid land ribbon snake, interior least tern, and least shrew. Each of these 
species is listed by the federal government and/or state of New Mexico as threatened or endangered. 

Bitter Lake NWR provides a critical role in maintaining a sanctuary for at least 28 special status 
species (federal and/or state listed) and has often been referred to as the endangered species refuge in the 
state. 

For more information, download the CCP from http://library.fws.gov/CCPs/bitterlake_final98.pdf. 

3.5.2.2 Bosque del Apache NWR  
The majority of the refuge’s bird species are migratory birds. There is a total of 348 migratory bird 

species out of 371 total bird species found on the refuge. 

The refuge has approximately 535 species of vertebrate animals, indicating the richness and 
diversity of this environment. The refuge is home to 73 species of mammals, 12 species of amphibians, 
56 species of reptiles, and 23 species of fish. 

Focal/Representative Species 
• Rio Grande silvery minnow (Hybognathus amarus) is also a federally endangered species. 

It is identified as a focal species for the active channel of the Rio Grande. It is one of the 
last of three remaining fluvial minnows (all other native fishes have been extirpated) so it 
plays an important role in the Rio Grande ecosystem.   

• Southwestern willow flycatcher (Empidonax traillii extimus) is also a federally endangered 
species. It is identified as a focal species for the flooded riparian habitats of the active 
floodplain.   

• Mexican duck (Anas platyrhynchos diazi) is identified as a focal species for the managed 
wetlands habitat at the refuge.  

• Northern pintail (Anas acuta) and cinnamon teal (anas cyanoptera) are identified as focal 
species for managed floodplain habitats.   

• Yellow-billed cuckoo (Coccyzus americanus) is identified as the focal species for native 
old-growth cottonwood woodlands. 

• Mourning dove (Zenaida macroura) is identified as a focal species for screwbean mesquite 
savannahs, which has been a declining habitat in the Middle Rio Grande Valley. 

• Sandhill cranes (Grus canadensis) are identified as the focal species in managed 
agricultural croplands on the refuge, which provide a carbohydrate-rich food resource for 
wintering waterbirds during the colder winter months.   

http://library.fws.gov/CCPs/bitterlake_final98.pdf


 US Fish and Wildlife Service, Region 2 

Chapter 3: Affected Environment and Environmental Consequences 3-37 

• Brewer’s Sparrow (Spizella breweri) is identified as a focal species for Chihuahuan upland 
scrub habitats found on the refuge. 

• Scaled quail (Callipepla squamata) is identified as a focal species for Chihuahuan upland 
grassland habitats. 

Federal Endangered Species 
• The northern Aplomado falcon (Falco femoralis septentrionalis) is one of three subspecies 

of the Aplomado falcon and the only subspecies recorded in the United States. The habitat 
of the Northern Aplomado falcon is associated with the Chihuahuan desert uplands areas of 
the refuge. 

Federal Candidate Species 
• Yellow-billed cuckoo (Coccyzus americanus) is a candidate species that occurs on the 

refuge. 

• New Mexico meadow jumping mouse (Zapus hudsonius luteus) has been a state-listed 
endangered species since 1983 and is the only subspecies verified in New Mexico. It is 
found in all habitats (floodplains, native woodlands, uplands, and agricultural lands).  

New Mexico State Threatened and Endangered Species 
• Neotropic cormorant (Phalacrocorax brasilianus) (threatened) are found on large bodies of 

water where they prey on fish. 

• Bald eagle (Haliaeetus leucocephalus) (threatened) are most abundant at the refuge in 
winter as they migrate. Their primary habitat is near the river, where they prey on fish and 
waterfowl. They are also seen in the riparian woodland and the uplands grasslands habitats. 

• Peregrine falcon (Falco peregrinus anatum) (threatened) are found at the refuge’s riparian 
and wetlands habitats, and they nest on nearby cliffs. 

• Bell’s vireo (Vireo bellii medius) (threatened) is occasionally seen summering in the 
refuge’s riparian and wooded lowland areas. 

• Gray vireo (Vireo vicinior) (threatened) are rarely seen on the refuge but can be found in 
spring or summer in the refuge’s riparian and wooded lowland areas. 

• Bigscale logperch (Percina macrolepida) (threatened) is present in the refuge’s rivers and 
impoundments. 

For more information visit http://www.fws.gov/southwest/refuges/newmex/bosque/.  

3.5.2.3 SW Native AR&RC  
The center currently holds 15 federally listed threatened and endangered species and has a viable 

and protected captive gene pool of these imperiled fish native to the Southwest. The center maintains a 
broodstock for each species, rearing fish with the intent of reintroducing them into their native habitat. 

• Razorback sucker (Xyrauchen texanus), endangered 

• Bonytail chub (Gila elegans), endangered 

• Chihuahua chub (Gila nigrescens), threatened 

http://www.fws.gov/southwest/refuges/newmex/bosque/
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• Colorado pikeminnow (Ptychocheilus lucius), endangered 

• Guzman beautiful shiner (Cyprinella formosa formosa), threatened 

• Pahranagat roundtail chub (Gila robusta jordani), endangered 

• Rio Grande silvery minnow (Hybognathus amarus), threatened 

• Virgin River chub (Gila robusta seminude), endangered 

• Woundfin minnow (Plagopterus argentissimus), endangered 

• Comanche Springs pupfish (Cyprinodon elegans), endangered 

• Desert pupfish (Cyprinodon machularis), endangered 

• Leon Springs pupfish (Cyprinodon bovines), endangered 

• Big Bend gambusia (Gambusia giagei), endangered 

• Gila topminnow (Poeciliopsis o. occidentali), endangered 

• Pecos gambusia (Gambusia nobilis), endangered 

For more information visit http://www.fws.gov/southwest/fisheries/dexter/index.html 

3.5.2.4 Las Vegas NWR 
Approximately 50 species of waterfowl and other migratory game birds have been FWS priorities 

since the 1930s. Although the refuge was established to provide habitat for migrating ducks, geese, and 
sandhill cranes, its variety of habitats can provide for a diversity of wildlife and plant species. There are 
about 271 species of birds, 47 species of reptiles and amphibians, and 29 species of fish on the refuge. 

The refuge is located within the Central Flyway (migration route). On average, approximately 
5,000 to 8,000 Canada geese (Branta canadensis); 5,000 snow (Chen caerulescens); Ross' geese 
(C. rossii); and 1,500 to 2,500 sandhill cranes (Grus canadensis) rest and feed on the refuge during 
migration 

The pinyon-juniper woodland habitats provide a niche for mule deer (Odocoileus hemionus), black-
headed grosbeak, wild turkey, and the great horned owl. From the canyon areas, pinyon pine and one-seed 
juniper woodlands grade into a scattered juniper savanna. The pinyon jay, Say's phoebe, common 
nighthawk, cottontail rabbit, ferruginous hawk, and bobcat can be found in the juniper savannas. 

The riparian and wetlands areas provide ideal nesting cover for yellow-headed and red-winged 
blackbirds, and the waters of this vegetation community are home to several native fish species such as 
the fathead minnow, Rio Grande chub, white sucker, and longnose dace. 

Other resident mammals include such species as pronghorn (Antilocapra americana), white-tailed 
deer (0. virginian us), mountain lion (Puma concolor), bobcat (Lynx rufus), coyote (Canis latrans), gray 
fox (Urocyon cinereoargenteus), Nuttall's cottontail (Sylvilagus nutalli), black-tailed jackrabbit (Lepus 
californicus), badger (Taxidea taxus berlandieri), muskrat (Ondatra zibethica), mink (Mus tela vison), 
and beaver (Castor canadensis).   

http://www.fws.gov/southwest/fisheries/dexter/index.html
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Federally Listed Species 
• Bald eagle (Haliaeetus leucocephalus), downlisted from endangered to threatened. There 

are no known or potential nesting sites on or near the refuge, and eagles are not generally 
seen in the area during the summer. Bald eagles are, however, common visitors to the 
refuge during fall and winter, and as many as 50 bald eagles have wintered on the refuge, 
arriving between October and November. 

• Whooping crane (Grus americana), endangered. 

• Southwestern willow flycatcher (Empidonax traillii extimus), endangered.  

• Least tern (Sterna antillarum), endangered. 

• Mountain plover (Charadrius montanus), threatened 

Candidate Species 
There is suitable habitat for two federal candidate species, but neither have been documented on the 

refuge; those are the black-tailed prairie dog (Cynomys ludovicianus) and swift fox (Vulpes velox). 

Species of Concern 
The following species of concern have been documented on the refuge:  

• Occult little brown bat (Myotis lucifugus) 

• Black tern (Chlidonias niger) 

• Ferruginous hawk (Buteo regalis) 

• Loggerhead shrike (Lanius ludovicianus) 

• Northern goshawk (Accipiter gentillis) 

• White-faced ibis (Plegadis chihi) 

• Peregrine falcon (Falco peregrinus) 

For more information visit http://www.fws.gov/southwest/refuges/newmex/lasvegas/index.html 

3.5.2.5 Maxwell NWR 
Conservation of migratory birds is often considered the central connecting theme of the refuge 

system. Approximately 50 species of waterfowl and other migratory game birds have been FWS priorities 
since the 1930s. Approximately 221 species of birds, 41 species of mammals, 21 species of reptiles and 
amphibians, and 10 species of fish occur on the refuge.  

The protection and conservation of birds is a primary purpose of the refuge. Maxwell NWR is 
located in the Central Flyway, a route traveled annually by numerous species of waterfowl and other 
migratory birds. The most common breeding species found on the refuge are Western meadowlark, red-
winged blackbird, grasshopper sparrow, vesper sparrow, savannah sparrow, and cliff swallow (Mehlman 
1995). Many of the most common species on the refuge are considered grassland obligate birds. The 
refuge supports the highest known density of grasshopper sparrows in the state. Dickcissels and Cassin's 
sparrows are also commonly observed. Other woodland, shrubland, and grassland species that use the 

http://www.fws.gov/southwest/refuges/newmex/lasvegas/index.html
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refuge include yellow-billed cuckoo, Hammond's flycatcher, willow flycatcher, American tree sparrow, 
hermit's thrush, warbling vireo, indigo bunting, and lark bunting. 

Resident mammals include mule deer, white-tailed deer, beaver, muskrat, badger, bobcat, coyote, striped 
skunk, raccoon, porcupine, long-tailed weasel, black-tailed prairie dog, black-tailed jackrabbit, desert cottontail, at 
least six species of bats, and a wide variety of rodents that are typical of the area grasslands. Mexican free-tail and 
little brown bats are the most common mammals encountered during the summer. Other mammals that have been 
documented on the refuge include elk, mountain lion, and black bear. Pronghorn are found in the vicinity but are 
seldom encountered on the refuge. 

The refuge provides habitat for 13 species of reptiles and 8 species of amphibians. Surveys on the 
refuge indicate the presence of tiger salamander, bullfrog, northern leopard frog, Great Plains toad, red-
spotted toad, Woodhouse's toad, western spadefoot toad, and the plains spadefoot toad. Several species of 
reptiles occur on the refuge. They include the lesser earless lizard, fence lizard, short-horned lizard, Great 
Plains skink, corn snake, western hognose snake, coachwhip, bullsnake, and the prairie rattlesnake. 

Common aquatic invertebrates on the refuge include damselflies and dragonflies (Order Odonata), 
mosquitos and midges (Order diptera), diving beetles (Order coleoptera), water fleas (Order cladocera), 
crayfish (Order decapoda), snails (Order gastropodia), and backswimmers (Order hemiptera). Terrestrial 
invertebrates known to occur on the refuge include beetles (Order coleoptera), wasps and bees (Order 
hymenoptera), grasshoppers (Order orthoptera), moths and butterflies (Order lepidoptera), and spiders 
(Order arachnida). 

Priority Bird Species 
Several grassland bird species have been identified as “Priority Bird Populations and Habitats,” and their 

populations have been emphasized as a priority for monitoring. These species include the Swainson's hawk, 
mountain plover, ferruginous hawk, long-billed curlew, scaled quail, Wilson's phalarope, black-chinned 
hummingbird, Lucy's warbler, and Cassin's sparrow. 

Federally Listed Species 
• Bald eagle (Haliaeetus leucocephalus), threatened.  
• Southwestern willow flycatcher (Empidonax traillii extimus), endangered.  

Species of Concern 
• Black-tailed prairie dog (Cynomys ludovicianus) 
• Mountain plover (Charadrius montanus) 
• Baird's sparrow (Ammodramus bairdil) 
• Ferruginous hawk (Buteo regalis) 
• Peregrine falcon (Falco peregrinus) 
• Cassin's sparrow (Aimophila cassinii) 
• Black tern (Chlidonias niger) 
• Yellow-billed cuckoo (Coccyzus americanus) 
• Western burrowing owl (Athene cunicularia) 
• Swift fox (Vulpes velox) 
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For more information visit http://www.fws.gov/refuge/Maxwell/ or information about the CCP at 
http://www.fws.gov/refuge/Maxwell/what_we_do/planning.html 

3.5.2.6 Mora NFH–FTC  
Mora NFH-TC is dedicated to the restoration and recovery of the threatened Gila trout 

(Oncorhynchus gilae), which is a native southwestern trout species that is only found in the high desert 
and mountain watersheds of the Gila, Salt, and Verde drainages in New Mexico and Arizona. The four 
genetically distinct relict populations of Gila trout are known by the streams in which they were originally 
found. The lineages are South Diamond (South Diamond Creek), Main Diamond (Main Diamond Creek), 
Spruce (Spruce Creek), and the smallest and rarest population Whiskey (Whiskey Creek). All source 
populations are located in the Gila National Forest.  

For more information visit http://www.fws.gov/southwest/fisheries/mora/. 

3.5.2.7 San Andres NWR 
San Andres NWR was established primarily for the preservation and protection of the desert 

bighorn sheep (ovic canadensis mexicana).  The refuge provides habitat for a wide variety of other 
wildlife, including 38 species of mammals that have been documented on the refuge, such as desert 
bighorn sheep, desert mule deer (Odocoileus hemionus crooki), mountain lion (Felis concolor), bobcat 
(Lynx rufus), coyote (Canis latrans), gray fox (Urocyon cinereoargenteus), and desert cottontail 
(Sylvilagus audubonii) and a wide variety of rodents that are typical of western mountains and deserts. 
Recent bird surveys have indicated that 142 different bird species occur on the refuge. Of those species 
142 species, 60 are known to nest on the refuge. Over 45 species of reptiles occur on the refuge. 

Federal Status 
There are no federally listed threatened or endangered species on the refuge, but the following are 

shown as federal species of concern: 

• Fringed myotis (Myotis thysanodes ssp. thysanodes) 

• Long-legged myotis (Myotis volans ssp. interior) 

• Small-footed myotis (Myotis ciliolabrum ssp. melanorhinus) 

• Western Townsend's big-eared bat (Plecotus townsendii ssp. pallescens) 

• Loggerhead shrike (Lanius ludovicianus) 

• Costa's hummingbird (Calypte costae) 

• Texas homed lizard (Phyrnosoma cornutum) 

New Mexico State Listed Species 
• Gray vireo (Vireo vicinior), threatened 

• Bell's vireo (Vireo bellii), threatened 

For more information visit http://www.fws.gov/southwest/refuges/newmex/sanandres/index.html or 
access the CCP at http://library.fws.gov/CCPs/sanandreas_final98.pdf 

http://www.fws.gov/refuge/Maxwell/
http://www.fws.gov/refuge/Maxwell/what_we_do/planning.html
http://www.fws.gov/southwest/fisheries/mora/
http://www.fws.gov/southwest/refuges/newmex/sanandres/index.html
http://library.fws.gov/CCPs/sanandreas_final98.pdf
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3.5.2.8 Sevilleta NWR 
Sevilleta NWR offers a diverse assortment of wildlife species. The various habitats on the refuge 

support 89 species of mammals, 225 species of birds, 58 species of reptiles, and 15 species of amphibians.  

Resident wildlife, many of which are commonly seen on the refuge, include desert bighorn sheep 
(ovic canadensis mexicana), pronghorn (Antilocapra americana), mule deer (Odocoileus hemionus), 
mountain lion (Felis concolor), and black bear (Ursus americanus).  

Commonly seen bird species include bald eagle (Haliaeetus leucocephalus), peregrine falcon 
(Falco peregrinus), northern shoveler (Anas clypeata), northern pintail (Arias acuta), American coot 
(Fulica americana), wood duck (Aix sponsa), canvasback (Aythya valisineria), redhead (Aythya 
americana), great blue heron (Ardea herodias), black-crowned night heron (Nycticorax nycticorax), 
sandhill crane (Grus canadensis), killdeer (Charadrius vociferus), long-billed dowitcher (Limnodromus 
scolopaceus), red-tailed hawk (Buteo jamaicensis), American kestrel (Falco sparverius), and burrowing 
owl (Athene cunicularia).  

Also commonly seen are a variety of insects and reptiles, including the endangered Texas horned 
lizard (Phrynosoma cornutum) (not classified as endangered in New Mexico but is for Texas; is also in 
federal category C2).  

For more information visit http://www.fws.gov/southwest/REFUGES/newmex/sevilleta/index.html 
or access the CCP at http://library.fws.gov/CCPs/sevilleta_final00.pdf.  

3.5.3 Environmental Consequences 
3.5.3.1 Effects of Alternative A on Wildlife 

Actions: Prescribed Fire, Chemical and Mechanical Treatments, and Fire Suppression 

Grasslands–Grass Shrubland Habitat 
The wildlife species that inhabit grassland areas would benefit from a greater abundance of native 

grass and forb species. Protecting, restoring, and maintaining native plant species would help provide the 
diverse structure in grass fields that creates cover and nesting sites for an array of grassland-dependent 
wildlife that already inhabit refuge lands or more that could in the future. Native grasses provide nesting, 
brood rearing, escape, and roosting cover. The presence of forbs in managed grasslands is important 
because they diversify structure and invertebrate resources. Many bird species are most abundant in fields 
with a strong forb component. Plant diversity increases food sources, such as seeds, in addition to 
increasing the number of different insects that use a grassland area, and insects are an extremely 
important food source for young birds as they begin to grow and fledge.  

Prescribed Fire. The effects of prescribed fire on wildlife can be both adverse and beneficial. The 
improved habitat that results from the use of prescribed fire is a benefit to wildlife. Fire removes dry, dead 
plant matter that has built up over the years, opening up space for new growth and creating thicker, 
younger cover and increasing food availability by stimulating seed production (USFWS 2010). Habitat 
improved by a prescribed fire provides better nesting cover and attracts ground-nesting birds. It also 
provides improved brood-rearing habitat by increasing the amount and variety of food available for young 
birds. Prescribed fire would produce long-term minor to major beneficial effects on grassland wildlife. 

http://www.fws.gov/southwest/REFUGES/newmex/sevilleta/index.html
http://library.fws.gov/CCPs/sevilleta_final00.pdf
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The temporary negligible to minor adverse effects on grassland wildlife can be minimized by planning 
spring burns early enough to avoid the breeding and nesting season of most wildlife. Birds and some 
mammals usually leave the area ahead of the fire (USFWS 2010). Few animals are unable to escape 
prescribed fire, and small mammals and herpetiles (reptiles and amphibians) that inhabit grasslands find 
shelter by burrowing under a log or staying in an underground burrow. Any nests destroyed by the fire are 
usually replaced through re-nesting (USFWS 2010).  

Chemical Treatments (Herbicides). The herbicides currently used at the refuges are listed above 
in Table 2-4 (Chapter 2), with more detail given in Appendix I. The herbicides used to control invasive 
plants would pose either no risk or a slight risk to birds and no risk to mammals and insects; therefore, 
any adverse effects would be negligible or discountable. The implementation of resource protection 
measures (Table 2-3 in Chapter 2) would mitigate any potential adverse effects to the negligible or no-
effect level.  

All pesticides sold in the United States must be accepted for registration by the US Environmental 
Protection Agency (EPA) based on a minimum of 120 scientific studies that show the pesticide will 
perform its intended function without unreasonable adverse effects on humans, animals, and the 
environment. The EPA defines unreasonable adverse effects as “any unreasonable risk to man or the 
environment, taking into account the economic, social, and environmental costs and benefits of the use of 
the pesticide.”  The effects of such products can be obtained from EPA’s “Prevention, Pesticides, and 
Toxic Substances” webpage (see Appendix I for Internet locations of EPA fact sheets and other websites 
for detailed information on pesticides) 

The herbicides proposed for continued used in grasslands at the refuges are listed in Table 2-4 
(Chapter 2).  The below discussion summarizes the effects of several of the herbicides, but further 
information on these products can be found in Appendix I.  Detailed information on these pesticides can 
be found at http://www.epa.gov/pesticides/.  

• Rodeo, Honcho Plus, Roundup (active ingredient is glyphosate).  The EPA has determined (based 
on current data) that the effects of glyphosate are minimal on birds, mammals, fish, and 
invertebrates. The nature of glyphosate residue in plants and animals is adequately understood. 
Most of the glyphosate (from ingestion) in animals is eliminated in urine and feces. Metabolism 
studies in rats show that most (97.5 percent) of the glyphosate directly administered was excreted 
in urine and feces and less than 1 percent of the absorbed dose remained in tissues and organs. A 
second study using rats showed that very little glyphosate reaches bone marrow, that it is rapidly 
eliminated from bone marrow, and that it is even more rapidly eliminated from plasma.  

• Milestone Specialty (active ingredient is aminopyralid).  Aminopyralid has been shown to be 
practically nontoxic to birds, fish, honeybees, earthworms, and aquatic invertebrates. It is slightly 
toxic to eastern oyster, algae, and aquatic vascular plants.  In a metabolism study in rats, 
aminopyralid was rapidly absorbed, distributed, and excreted following oral administration.  

• Northstar (active ingredient is primisulfuron-methyl+dicamba, acid).  Primisulfuron-methyl does 
not bioaccumulate, is not persistent in soil but is highly mobile and will leach; it is stable in water 
and sinks in water after 24 hours. It is very stable and has a slight to moderate health risk. There 
is the possibility that the dicamba in NorthStar may leach through soil to ground water, especially 
where soils are coarse and ground water is near the surface. Care must be taken to avoid applying 
directly to water, to areas where surface water is present.  
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• Telar XP (active ingredient is chlorosulfuron).  Toxicity tests on mice and rabbits show that 
chlorosulfuron is slightly or practically nontoxic and does not cause mortality. Tests also show it 
is practically nontoxic to birds and invertebrates, and no more than slightly toxic to freshwater 
fish.  

• Garlon 3A, Tahoe 3A (active ingredient is triclopyr triethylamine or triclopyr TEA).  This 
product is used for spot treatment of thistles, multiflora rose, and other nonnative broadleaf weeds 
and woody plants. This product has little or no effect on grasses.  This form of triclopyr was 
found to be slightly toxic to birds (bobwhite and mallard) and practically nontoxic to fish 
(bluegill and trout), though negative results were only observed at very high exposure levels. 
Tests on livestock grazing of treated forage have shown that triclopyr does not bio-accumulate 
but moves through the animals essentially unchanged and is excreted in their urine (DAS 2010a, 
2011).   

• Garlon 4, Garlon 4 Ultra (active ingredient is triclopyr butoxyethyl ester or triclopyr BEE).  This 
product is used strictly for basal bark treatment to the stems of individual invasive trees and 
shrubs.  It has little or no effect on grasses.  This ester form of triclopyr is moderately toxic to 
birds and fish.  The ester form hydrolyses rapidly to the acid form, and for this reason, researchers 
have concluded there is little chance the ester would impact these organisms.  As with the amine 
form of triclopyr, this product does not bio-accumulate (DAS 2010a, 2011).   

• Arsenal, Arsenal Powerline, Habitat, Plateau, Polaris, Pursuit (active ingredient is 
imazapic/imazapry [ammonium salt of imazapic; imazapyr salt]).  The EPA has determined that 
there are no risks of concern to terrestrial birds, mammals, and bees or to aquatic invertebrates 
and fish.  

• Fusilade II (active ingredient is fluazifop-P-butyl). No adverse health effects are expected in 
humans at airborne levels below the occupational exposure limit. There were no reproductive or 
developmental effects or carcinogenic effects in animal experiments.  

Mechanical Treatments. Wildlife may be displaced during mechanical treatments, which would 
result in temporary negligible to minor adverse effects, depending on the extent of treatment. Adverse 
effects would increase to minor or moderate and last longer as a result of fuel break construction or 
maintenance activities if burrows are covered or ground fuels (such as litter or logs) that provide cover are 
removed.  

Fire Suppression.  Suppression actions would result in both adverse and beneficial effects.  
Adverse effects could be minor to major and long term, depending on the size of the fire, the extent of 
firelines or fuel breaks (if created), and the location of the wildfire in relation to wildlife habitat 
threatened (particularly critical habitat). Beneficial effects on wildlife would be realized if suppression 
efforts protected important habitat areas or minimized loss of habitat. Beneficial effects would be 
immediate and long term and range from minor to major.  

Fire-fighting foams and retardants are often necessary to contain and extinguish wildfires. The 
Patuxent Environmental Science Center conducted a study on the impacts of wildfire control chemicals 
on terrestrial vertebrates and invertebrates. The objectives of the study were to (1) determine the 
population-level effects of Silv-Ex® on small mammals, (2) determine the reproductive success of birds 
exposed to Silv-Ex®, and (3) determine the effects of Silv-Ex® on the abundance and diversity of insects. 
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A 0.3% Silv-Ex treatment was used because it is the most common Silv-Ex® concentration used for the 
control of grassland fires.  

Small mammals were selected for primary focus in the study since they are not highly mobile and 
were expected to be exposed to the chemical within the treated area. Birds, however, likely foraged 
outside the study site. Further, the density of small mammals was expected to be greater inside the study 
area than birds. Eggs and nestlings of birds nesting in the study sites were monitored because they may 
have been exposed to the chemical via direct contact or ingestion.  

Small mammal trapping data indicated the meadow vole (Microtus pennsylvanicus) was the most 
common mammal species. Other species trapped included the thirteen-lined ground squirrel (Citellus 
tridecemlineatus) and field mouse (Peromyscus spp.). Only the meadow vole was abundant enough for 
statistical analysis. Study results indicate that there were no effects on the survival rate or and population 
size for the meadow vole.  

Adams and Simmons (1999) summarized results of studies on the ecological effects of fire fighting 
foams and retardants. White-footed mouse showed no mortality or signs of sub-acute toxicity for any 
product tested. However, Silv-Ex foam caused periods of stupor and lack of coordination but no mortality 
in exposed kestrels, and some mortality of red-winged blackbirds exposed to two retardants was recorded. 
Exposure to 0.3% Silv-Ex foam produced no effects on the survival rate or population size of meadow 
mole (Microtus pennsylvanicus), and no effects on ants were recorded (Vyas et al. 1996). Although no 
toxicological studies appear to have been carried out on any native vertebrates, the long-term effects of 
fire retardants and foams appear to be minimal. Environmental risk assessments for fire-fighting 
chemicals carried out for seven north American ecoregions (Anderson 1996) indicated no adverse effects 
of foams on terrestrial vertebrates.  

The “Operational Constraints” included on the spatial FMP maps (appendices A–H) state that 
retardants and foams will not be used within 300 feet of any waterway. The reason for this mitigation 
measure is that study results on fire retardants, such as Phos-Chek D75-F, and foams, such as Silv-Ex, 
showed that the foams were 10 times more toxic to fish, such as rainbow trout and chinook salmon, and 
between 10-258 times more toxic for fathead minnow than the fire retardants tested. The toxic component 
of retardant chemicals in aquatic systems is ammonia (McDonald et al. 1996), and fish are less tolerant 
than are macroinvertebrates. In contrast, the higher toxicities of foams to aquatic invertebrates, such as 
Daphnia and Hyalella, is due to the surfactants they contain, which lower the surface tension of water and 
decrease the ability of aquatic organisms to obtain oxygen (McDonald et al. 1996). 

Adhering to the operational constraints when retardants and foams are used during a wildfire would 
prevent adverse effects on aquatic wildlife in all areas of the refuges.  

Shrubland Wildlife 
Prescribed Fire. The effects on wildlife would be the same as described above for “Grasslands–

Grass Shrubland Habitat.” 

Chemical Treatments (Herbicides). The effects on wildlife would be the same as described above 
for “Grasslands–Grass Shrubland Habitat.” 
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Mechanical Treatments. The effects on wildlife would be the same as described above for 
“Grasslands–Grass Shrubland Habitat.” 

Fire Suppression.  The effects on wildlife would be the same as described above for “Grasslands–
Grass Shrubland Habitat.” 

Woodland and Forest Wildlife 
The woodland and forest areas on the refuges provide feeding, resting, breeding, and wintering 

habitat for a diversity of native forest-dwelling birds, mammals, reptiles, amphibians, and invertebrates. 
The actions taken to protect, restore, and maintain the woodland and forests areas would provide long-
term minor to major benefits to wildlife.  

Some minor to moderate disturbance to wildlife may occur when conducting fuel reduction and 
other vegetation treatments. Any adverse effects would be negligible to minor and temporary, lasting only 
as long as it takes to complete the action. It is unlikely that any wildlife would be permanently displaced. 
The beneficial effects that would result from increasing the amount of native woodland and forest habitat 
would be moderate to major over the long term. 

Prescribed Fire. As with prescribed fire in grassland habitat, the effects on woodland and forest 
wildlife can be both adverse and beneficial. The improved habitat that results from the use of prescribed 
fire is a benefit to wildlife. Fire removes dry, dead plant matter that has built up over the years, opening 
up space for new growth and creating thicker, younger cover and increasing food availability by 
stimulating seed production (USFWS 2010). Birds and some mammals usually leave the area ahead of the 
fire (USFWS 2010). Few animals are unable to escape the fire, and mammals and herpetiles that inhabit 
woodland and forest areas find shelter by burrowing under a log or staying in an underground burrow.  
Prescribed fire at the refuges would not be large or intense enough to cause permanent displacement of 
wildlife, so adverse effects would only be temporary and negligible to minor. Also, adverse effects on 
wildlife can be minimized by planning spring burns early enough to avoid the breeding and nesting 
season of most wildlife. 

Chemical Treatments (Herbicides). The effects on wildlife would be the same as described above 
for “Grasslands–Grass Shrubland Habitat.” 

Mechanical Treatments. Mechanical.  The effects on wildlife would be the same as described 
above for “Grasslands–Grass Shrubland Habitat.” 

Fire Suppression.  The effects on wildlife would be the same as described above for “Grasslands–
Grass Shrubland Habitat.” 

Wetland, Riparian, and Marsh Wildlife 
Prescribed Fire. The effects on wildlife would be the same as described above for “Grasslands–

Grass Shrubland Habitat.” 

Chemical Treatments (Herbicides). The effects on birds, mammals, fish, invertebrates, freshwater 
fish, and freshwater invertebrates from using herbicides would be the same as described above for 
grasslands.  A high level of care must be taken when using some herbicides, such as Garlon 4 Ultra and 
Fusilade II, near wetland and riparian areas because of its toxicity — Garlon 4 Ultra is moderately to 
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highly toxic to freshwater fish and slightly to moderately toxic to freshwater invertebrates. Fusilade II, is 
toxic to fish. Garlon 4 Ultra is only slightly toxic to birds. According to the resource protection measures 
in Table 2-3, in order to protect freshwater invertebrates and fish, Garlon 4 Ultra or similar products will 
not be used where drift or runoff could reach ponds, streams, or rivers. The proper use of herbicides 
would not result in any more than negligible adverse effects on birds, mammals, and invertebrates.  

Mechanical Treatments. The effects on wildlife would be the same as described above for 
“Grasslands–Grass Shrubland Habitat.” 

Fire Suppression.  The effects on wildlife would be the same as described above for “Grasslands–
Grass Shrubland Habitat.” 

3.5.3.2 Effects of Alternative B on Wildlife 
Action: Fire Suppression Only 

Unlike all the pre-planning and resource protection measures that occur prior to prescribed fires, it 
is not so during a wildfire, which can be a shock, nearly instantaneously, to an ecological setting. Some 
wildlife species are able to adapt to the rapid change in environment and some cannot. Following a 
wildfire, habitat for some species is greatly improved, while for others it may be degraded, if not 
eliminated, and there will be endless variation in between. No fire—either wild or prescribed—is 
uniformly good or bad (NIFC 2010); that is, effects are both adverse and beneficial. Birds and some 
mammals can easily escape the fire, and other small mammals and herpetiles (reptiles and amphibians) 
that inhabit grasslands may escape to their underground homes. The effects of a wildfire on wildlife could 
either be short or long term and range from minor to moderate, depending on the fuel model, size of the 
wildfire, and time of year it occurs. 

Without any vegetation treatments, areas left idle would likely develop an excessive amount of 
plant litter, which retards plant growth. A few species become dominant when a native grass stand is 
unmanaged for too long a period. Such “stagnant” stands are so dense that wildlife cannot enter them, 
making them unusable for wildlife cover and making it difficult for wildlife species to get to the insects 
and seeds available in the stand (MDC 2010). The replacement of native plants with nonnative plants 
would cause long-term adverse effects on the native insects, birds, and animals that are adapted to living 
and reproducing along with native plants. For example, native insects, birds, and animals sometimes 
readily feed or reproduce on nonnative plants, leading one to think that this is beneficial. However, this 
can negatively affect their diet, lead to mortality or reproductive failure, make them vulnerable to pests 
and predators, or prevent the pollination or seed dispersal of native plants.  

The lack of management actions to protect and maintain the riparian/wetland areas would degrade 
the function and value of that important habitat, particularly for the many species of wildlife whose entire 
life cycle depends on wetlands.  The primary concern for wetland wildlife is the conservation and 
management of wetlands—of all sizes, including small ones, such as those found at the FWS units.  The 
loss of any wetland affects bird species and herpetiles, Invasive species in wetland and riparian areas can 
contribute to dehydration of ponds, and changes in wetland water levels can alter the quantity and quality 
of habitat, especially for herpetiles. This could trigger immigration, emigration, and breeding of particular 
species and their predators (Pechmann et al. 1988). The effects of dehydration may be particularly severe 
if dehydration occurs during herpetile hibernation, due to the effects of exposure and increased predation 
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of eggs. Loss of any wetland areas could result in local minor to major long-term adverse effects on 
wildlife that depend on these systems.  

The effects of fire retardants and foams on wildlife would be the same as described above for 
Alternative A. 

3.5.3.3 Effects of Alternative C on Wildlife 
Actions: Prescribed Fire and Fire Suppression 

The effects on wildlife would be the same as described above for Alternative A. 

3.5.3.4 Effects of Alternative D on Wildlife 
Actions: Chemical and Mechanical Treatments and Fire Suppression 

The effects on wildlife would be the same as described for above for Alternative A. 

3.5.3.5 Cumulative Effects  
There would be no cumulative adverse effects from treatments on the six refuges and two hatcheries 

when considered with present or future fuel-reduction treatments that may be conducted on lands adjacent 
to FWS lands. There would be beneficial cumulative effects when fuel reduction treatments conducted on 
and off refuge complement each other to increase effectiveness of all treatments.  
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3.6 Special Management Areas ____________________________  

Special management areas include wilderness areas (WA), research natural areas (RNA), and long-
term ecological research (LTER) sites. There are no designated special management areas SW Native 
AR&RC, Las Vegas NWR, Mora NFH–TC, and San Andres NWR.  

3.6.1 Affected Environment 
3.6.1.1 Wilderness Areas 
Designated wilderness is managed in accordance with the Wilderness Act of 1964; Service 

guidelines as found in the Refuge Manual (6 RM 8) and Part 610 of the Service Manual; and regional 
policy. Section 4(c) of the Wilderness Act generally prohibits roads, commercial enterprises, motor 
vehicles, motorboats, other forms of mechanical transport, motorized equipment, the landing of aircraft, 
and structures and installations in wilderness areas. Table 3-6 lists wilderness areas at the refuges.  

3.6.1.2 Research Natural Areas 
An RNA is a land-management category used by federal agencies since 1927 to designate lands 

permanently reserved for research and educational purposes. Natural processes are supposed to dominate 
in these tracts, which preserve some natural feature or features. The guiding principle is to prevent 
unnatural encroachments. All kinds of human manipulation are discouraged, and public uses that might 
impair natural values are generally discouraged. Scientists who wish to use an RNA on refuge land must 
obtain a Special Use Permit. New Mexico has 17 RNAs.  

3.6.1.3 Long-term Ecological Research Network 
The LTER network consists of a group of over 1,800 scientists and students studying ecological 

processes over extended temporal and spatial scales. There are 26 field sites in the LTER Network across 
the USA, Puerto Rico, and Antarctica, each facilitating research on different ecosystems.  

Table 3-6. Special management areas in the FWS New Mexico Fire District 
WA, RNA, LTER Acres Significant Feature(s) or Research (RNAs) 

Bitter Lake NWR 

Salt Creek WA 9,621 The WA is in the north tract of the refuge. The WA provides opportunities for primitive 
recreation, including hiking, equestrian use, hunting, and sightseeing. 

Bitter Lake RNA 300 The aquatic systems, along with several associated sinkholes, provide unique habitat for 
three uncommon native fish species: the Pecos gambusia, greenthroat darter, and Pecos 
pupfish. Four invertebrates (Koster’s spring snail, Roswell spring snail, Pecos assiminea, 
and Noel’s amphipod) represent relict species once associated with Permian shallow 
seas, which covered the area.  

St. Francis RNA 700 Contains about 30 small, round, steep-sided sinkholes, which were formed by collapse of 
overlying strata into hollows formed by solution of pockets of gypsum. All sinks at one time held 
water, and several still do. The largest sinkhole is Lake St. Francis, which is 200-feet across 
and 60-feet deep. Several sinkholes support unique native fish and invertebrate 
communities. Some of the sinkholes, including Lake St. Francis, contain the marine green 
algae Bataphora oerstedii of which the known distribution includes only coastal waters and 
lagoons from Bermuda to the Gulf of Mexico. The occurrence of this algae, along with three 
mollusk species, identify the significance of this area as a relict habitat for species more 
common during the Permian Periods when shallow seas covered this part of New Mexico. 
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Table 3-6. Special management areas in the FWS New Mexico Fire District (continued) 
WA, RNA, LTER Acres Significant Feature(s) or Research (RNAs) 

Inkspot RNA 2 The chief feature is the "Inkpot," a vertical-walled sinkhole 150-feet in diameter and 90-feet 
deep. The Inkpot is located at the edge of the scenic Red Bluffs, a 50-foot Permian 
escarpment that runs across the north end of the refuge. Inkpot contains the marine algae 
Bataphora oerstedii and a population of endangered Pecos gambusia. 

Bosque del Apache NWR 

Chupadera Peak WA 5,440 In the heart of the unit is an area of rugged Chihuahuan desert habitat where 
outcroppings of rich brown, almost reddish, cliff-like formations, some more than 100 feet 
high, form what is probably the most spectacular characteristic of the WA. Primitive and 
unconfined recreation is nonmotorized, nonmechanized activity that occurs in an 
undeveloped setting and is relatively free from social or managerial controls. Primitive 
recreation is also characterized by experiential dimensions such as challenge, risk, and 
self-reliance. is open to foot-traffic only. Motorized vehicles of any type, bicycles, and 
horses are not permitted. 

Indian Wells WA 5,100 Named for a distinctive geological formation in the foothills that trapped and held water, 
which was used by Native Americans and settlers. Mule deer and small game hunting is 
permitted. The area is open to foot traffic only—motorized vehicles, bicycles, and horses 
are not permitted. 

Little San Pasqual WA 19,859 The WA provides access to a band of rocky gravel that runs the entire eastern boundary 
of the refuge. Commonly seen wildlife include mule deer, antelope, javelina, hawks, 
vultures, and golden eagles and occasionally, the nonnative Orxy. This area offers limited 
hiking and nature observation/photography opportunities. Hunting is permitted for mule 
deer, small game, and Oryx, Motorized vehicles are not permitted. During hunting 
season, the use of horses and bicycles is permitted in support of hunting activities but 
only on a limited basis. 

Apache Camp RNA 220 Research: Riparian restoration, hydrological studies, and salt cedar removal; fuels 
reduction  
Primary Habitat Type: Cottonwood-Willow 

Chupadera RNA 5,289 Research: Study, observations, monitoring, and manipulation in order to maintain 
unmodified conditions  
Primary Habitat Type: grama-tobosa scrubsteppe 

Jornada del Muerto RNA 10,000 Research: 
Primary Habitat Type: giant dropseed 

San Pasqual RNA 3,200 Research: None  
Primary Habitat Type: grama-toboasa scrubsteppe 

Rio Grande Marsh RNA 97 Research: Monitoring and management  
Primary Habitat Type: tule marshes 

Maxwell NWR 

Maxwell RNA 80 Research: None 
Primary Feature: A shallow playa lake occupies up to 25 acres, varying in size seasonally and 
from year to year. The remainder of the area is primarily alkali sacaton. It has remained 
undisturbed since the refuge was established in 1965.  

Sevilleta NWR 

LTER Site  Sevilleta NWR is managed primarily as a research area and is designated as an LTER 
site in partnership with the University of New Mexico. The NWR is closed to most 
recreational uses, but limited waterfowl and dove hunting is available, as are special 
tours, including environmental education programs for students.  

 

3.6.2 Environmental Consequences 
Fire management zone boundaries have been defined based on values at risk (infrastructure, 

improvements, critical habitat, and research areas).  The designated WAs are contained within the “land 
management zones” (FMZ) on the spatial FMP maps in appendices A–H. The primary objective in an 
LMZ is to promote resource values and restore or maintain desired resource conditions.  
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3.6.2.1 Effects of Alternative A  
Actions: Prescribed Fire, Chemical and Mechanical Treatments, and Fire Suppression 

Designated Wilderness Areas 
Prescribed Fire and Mechanical Treatments. There would be no adverse effects from the 

application of prescribed fire and mechanical treatments because these treatments and associated 
equipment (for fuels management and firefighting), including aircraft, are restricted from use in 
designated WAs.  

Herbicide Treatments. Native plant communities (both in and out of WAs) have become 
threatened by the invasion of exotic plants that did not evolve on the site along with the soils and native 
plant complex. Herbicides would be used in the WAs to treat invasive nonnative plants in order to 
enhance the health of the ecosystem and maintain the integrity of plant communities and wilderness 
values in the long term. 

Use of Natural-Cause Wildfire. Nonhuman-caused ignitions (natural-caused wildfire, primarily 
from lightning) in WAs would be evaluated for potential to cross jurisdictional boundaries and the 
potential for damage or loss to refuge infrastructure or private property.  This management option would 
reduce the potential for adverse effects created during suppression operations (such as the mechanical 
construction of firelines) and allow for the natural role of fire in these environments. 

• Bitter Lake NWR. Natural-caused wildfire would be allowed to burn in the Salt Creek WA 
to restore the natural role of fire and reduce the potential adverse effects of suppression 
actions.  The appropriate suppression response would be identified and used if fire threatens 
to cross onto neighboring properties. 

• Bosque del Apache NWR. Natural-caused wildfire would continue to be allowed to burn 
in the Little San Pascual, Chupadera, and Indian Well WAs to restore the natural role of fire 
and reduce the potential adverse effects of suppression actions.  The appropriate 
suppression response would be identified and used if fire threatens to cross onto 
neighboring properties. 

Suppression versus Wildland Fire Use. Wilderness fires are suppressed for a variety of 
reasons: the potential for the fire to escape the wilderness boundary and threaten values outside of the 
wilderness; overextended staff and resources; the national or regional fire situation; air quality concerns; 
and a complex set of political risks (Miller 2003).  

Conversely, wildland fire use (WFU) can help restore the natural process of fire and its ecological 
role in wildland ecosystems. WFU has the potential to be an effective strategy for accomplishing fuel 
management objectives. The federal wildland fire policy supports the use of wildland fire as a fuel 
treatment alternative (Miller 2003). In addition, the more manipulative fuel treatments (thinning and 
mechanical methods) may be inappropriate for use in designated wilderness where their use is limited by 
current legal and policy constraints, as well as public acceptance (Miller 2003).  

Nonhuman-caused ignitions on these sites would be evaluated for potential to cross jurisdictional 
boundaries and the potential for damage or loss to refuge infrastructure or private property.  This 
management option would reduce the potential for adverse effects created during suppression operations 
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(such as the mechanical construction of firelines) and allow for the natural role of fire in these 
environments. 

Wildland Fire Benefits and Risks. Wildland fire managers need to assess the benefits of fire 
use along with its risks (in all areas, including Was). For example, fire’s ecological benefits and its ability 
to reduce hazardous fuels must be weighed against the potential threats it poses to human life and 
property. The decision to suppress a fire is made when the potential adverse consequences from fire 
outweigh its potential benefits. Conversely, the WFU decision is justified when the potential benefits 
outweigh the risks. Fire management plans can serve a valuable role in the WFU decision-making process 
by providing the wildland fire manager with the information needed to make a balanced assessment of the 
risks and benefits from wildland fire (Miller 2003).  The beneficial and adverse effects of fire would be as 
described above in the “Vegetation” and “Wildlife and Habitat” sections.  

RNAs and the LTER Site 
Natural-caused wildfire would be allowed to burn in all RNAs to restore the natural role of fire and 

reduce the potential adverse effects of suppression actions.  The appropriate suppression response would 
be identified and used if fire threatens to cross onto neighboring properties or other refuge units. 

The effects of treatment methods would be the same as those described above in the “Vegetation” 
and “Wildlife and Habitat” sections.  

3.6.2.2 Effects of Alternative B  
Actions: Fire Suppression Only 

The lack of fuel-reduction treatments and creation or maintenance of fuel breaks to protect special 
management areas could result in long-term moderate to major adverse effects if the resources for which 
the areas were designated were damaged or destroyed during a wildfire.  

Treatments to control or eradicate nonnative invasive plants would not take place and could 
potentially lead to long-term minor to moderate adverse effects, depending on the extent of infestation 
and the invasive plant species.  

Important habitat for the terrestrial and aquatic wildlife that inhibit the areas could be lost or 
reduced in size, which could temporarily or permanently displace wildlife.  This would result in short or 
long-term minor to major adverse effects on wildlife.  

Natural-caused wildfire would be allowed to burn in the land management and strategic 
management zones of the refuge to restore the natural role of fire and reduce the potential adverse effects 
of suppression actions.  The appropriate suppression response would be identified and used if fire 
threatens to cross onto neighboring properties.  
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3.6.2.3 Effects of Alternative C  
Actions: Prescribed Fire and Fire Suppression 

The effects of prescribed fire and fire suppression actions would be the same as those described 
above in the “Vegetation” and “Wildlife and Habitat” sections. 

3.6.2.4 Effects of Alternative D  
Actions: Chemical and Mechanical Treatments and Fire Suppression 

The effects of chemical and mechanical treatments and fire suppression actions would be the same 
as those described above in the “Vegetation” and “Wildlife and Habitat” sections. 

3.6.2.5 Cumulative Effects  
There would be no cumulative adverse effects from treatments on the six refuges and two hatcheries 

when considered with present or future fuel reduction treatments that may be conducted on lands adjacent 
to FWS lands. There would be beneficial cumulative effects when fuel reduction treatments conducted on 
and off refuge complement each other to increase effectiveness of all treatments.  
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3.7 Water and Soil Resources _____________________________  

The CCPs contain extensive information about soil and water resources at each refuge.  

3.7.1 Affected Environment 
3.7.1.1 Bitter Lake NWR 
Water. The refuge has about 1,200 surface acres of water in the form of natural lakes, impoundments, 

sinkholes, and streams. Refuge wetlands are vital to the perpetuation of migratory birds. In addition, the 
isolated gypsum springs, seeps, and associated wetlands protected by the refuge have been recognized as 
providing the last known habitats in the world for several unique species.  

Soils. Soils in the area are dominated by aridisols (“desert soils”), which are not well suited for 
dryland agriculture because they lack the necessary moisture to support any long-term growth except arid-
adapted vegetation. The soil horizon is low in organic matter and is light in color. Aridisols also exhibit 
special fertility problems due to unavailable micronutrients resulting from a high pH.  

3.7.1.2 Bosque del Apache NWR 
Water. The groundwater system at Bosque Del Apache NWR is directly associated with the Rio 

Grande Rift System. The Rio Grande Rift is a geologic feature that has created basin and range 
topography. The management units of the refuge rest on the historic floodplain of the Rio Grande, a basin 
feature. The Santa Fe Group aquifer system, which supplies groundwater resources for communities in 
the Middle Rio Grande Basin, is composed chiefly of sand and silt with lesser amounts of clay and gravel.  

Approximately 90 percent of river water used in the middle valley is by agriculture. Water control 
structures have altered the natural pattern of water and sediment/nutrient distribution within the river, 
riparian zone, and floodplain. The interaction of river and ground water provides a critical link between 
riverine and riparian communities of the Middle Rio Grande ecosystem. Deep-rooted native trees in the 
bosque (phreatophytes) rely on ground water to supply nutrients and oxygen for optimal growth. 
Irrigation canals and drains contribute to the recharge and withdrawal from the valley’s groundwater. 

The refuge is situated in the middle of a watershed dominated by agriculture, and there are large 
volumes of agricultural by-products carried into and through the sand bed system of the Rio Grande.  
Additionally, the soils of much of the watershed are alkali. Irrigation throughout the watershed leaches 
salts and moves them downstream resulting in salt accumulations throughout the Middle Rio Grande 
Valley. Upstream-sourced water quality problems will disrupt native vegetation, but invasive species, 
such as tamarisk and Russian Olive, will still thrive.  

Soils. Loam is soil composed of sand, silt, and clay in relatively even concentration. Loam soils 
generally contain more nutrients and humus than sandy soils, have better drainage and infiltration of 
water and air than silty soils. The upland soils at the refuge are primarily deep and well-drained and 
include Bluepoint loamy fine sand, a deep excessively drained soil found on the alluvial fans, plains, and 
terraces. Nickel-Caliza is a gravelly sandy loam found on bajadas and fan terraces from 4,500 to 5,500 
feet. They are deep well-drained soils formed from alluvium derived from rhyolitic tuff and lava. Barana 
loam is a deep well-drained soil. The Riverwash soils consist of loose sands, pebbles, and stones in 

http://en.wikipedia.org/wiki/Soil
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channels and on bars. The Arizo soils are deep, excessively drained and formed in gravelly alluvium. 
Floodplain Soils are deep with variable drainage.  

3.7.1.3 SW Native AR&RC 
Water. SW Native AR&RC contains approximately 155 acres of water, including seasonal marshes 

and playas, natural ponds, and man-made ponds and raceways for fish. 

Soils. The soil types are a combination of gravelly; shallow sandy; loamy sand; deep sand; gyp 
sand and hills; loamy; sand hills; salt meadows, bottomlands, and flats; and igneous and limestone hills 
and mountains (USDA-NRCS 2012).  

3.7.1.4 Las Vegas NWR 
Water. Water is a prime component in the wildlife management strategies of the refuge.  Natural 

waters include the Gallinas River, which flows along the western perimeter, and Vegosa Creek, which 
flows along the eastern edge of the refuge.  These converge on the southern end of the refuge, and the 
outflow feeds into the Pecos River. Allocated water is brought into the refuge from Storrie Lake Reservoir 
via a canal and diverted into Bentley Lake. The water is then redistributed through a underground pipeline 
system to a series of ponds, lakes, and irrigated croplands.  Seasonal flooding of natural ground 
depressions is used to create permanent waters, Crane, Wallace, Goose Island, and Brown’s Marsh.  A 
total of 42 impoundments, totaling 542 surface acres, are managed on the refuge to create wetlands.  

Soils. Soils are mollisols (soils with a dark surface layer rich in organic material) produced by a 
mesic (wet) soil regime in a Aztec moisture regime.  Five soil mapping units are represented on the refuge 
with three of them associated with flat or rolling uplands, Partri loam, typically with the surface layer 
about 4 inches of dark, silt loam. Tricon loam is mixed with Parti loam, and there are small areas of 
Bernal and Carnero soils.  Near the canyon edges, there is Bernal loam with a brown surface layer about 
6 inches thick topping the parental sandstone.  Canyons are mapped as steep Tuloso-Rock Outcrop-
Sorbordoro Association, comprised of sandy loam and rock. 

3.7.1.5 Maxwell NWR 
Water. The Vermejo River, which originates in Colorado, is the primary source of irrigation water 

for the Maxwell area. This water is stored in Stubblefield and Laguna reservoirs, as well as Lakes 11, 12, 
13, and 14, which are inside the refuge and comprise the majority of wetlands on the refuge. The lakes 
provide large recreational and fish and wildlife benefits at the refuge. When the lakes are full, they 
provide approximately 700 acres of roosting and feeding habitat for migratory waterfowl and shorebirds. 
During wet years when draw-downs are minimal, the emergent vegetation is dense enough to provide 
nesting habitat for waterfowl. During dry years the changing shoreline provides a variety of foraging 
areas beneficial to shorebirds.  The lakes regulate water diverted from the Vermejo River and from Chico 
Rico Creek for delivery to approximately 7,400 acres of irrigated lands in the vicinity of Maxwell. A 
system of canals and ditches deliver water from the watershed to the lakes and farmlands downstream. Other 
irrigation waters have been developed to the northeast and enter the irrigation district via the Eagle Tail Canal. 

Soils. Refuge soils consist of alluvial silty clay loam and clay loam overlying Pierre shale. The 
major soil types are Colmor-Swastika and Mion-Vermejo-Little Associations formed in alluvial-eolian 
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deposits derived from Pierre shale. The Swastika series is characterized by deep, well-drained, level to 
moderately sloping, warm loamy soils on broad sloping uplands. These soils formed in fine textured 
residuum and alluvium derived from shale. They are slowly permeable and can become saline with an 
accumulation of soluble salts. The soil erosion hazard is slight to high and the hazard of soil blowing is 
slight to moderate. The Vermejo series is characterized by deep to very shallow, well-drained, level to 
hilly, silt loams and silty clay in broad drainages, swales, and on alluvial fans. These soils are formed in 
residuum and alluvium derived from shale. This soil is moderately to strongly alkaline throughout, and 
has a very slow permeability. Erosion hazard is high and the hazard of soil blowing is moderate to high.  

3.7.1.6 Mora NFH-TC 
Water.  Water for the hatchery is supplied from underground water via pumps and pipeline.  There 

is no aboveground water source on site. 

Soils. The soil types are a combination of loamy, clayey, and shallow uplands; bottomlands; 
shallow sandstone; swale; malpais uplands and breaks; cinder, sandy plains, salt meadows and flats; 
shallow shale; and gravelly uplands (USDA-NRCS 2012).   

3.7.1.7 San Andres NWR 
Water. Water sources in the refuge consist of either naturally occurring springs and seeps or man-

made water catchment units. There are 43 natural springs and seeps located in or adjacent to the refuge. 
Over 90 percent of these sources are located on the east-facing Tularosa Basin drainage, the remainder 
are located on the western piedmont. Homesteaders, the Agricultural Research Service, or Service have 
improved 18 seeps or springs. Bisecting the mountains are several east–west drainages or canyons, four of 
which have permanent water. These canyons with permanent springs (from south to north) are Little San 
Nicholas, Ash, San Andres, and Mayberry. 

Soils. The soils in the San Andres Mountains are classed as the Rockland-Rough Broken Land soil 
association. This association is a complex of very shallow soils and exposures of bedrock. The rock 
formations include limestone, sandstone, basalt, and shale. The outcrops of limestone commonly occur as 
vertical or nearly vertical exposures and ledges, giving a "stair-step" appearance to the landscape of the of 
the east escarpment. A thin mantle of stoney, loamy soil occurs between the outcrops of bedrock on very 
steep slopes, below rock ledges, and in small, narrow valleys.  

3.7.1.8 Sevilleta NWR 
Water. The refuge has limited water resources, but even limited water resources in arid grasslands 

greatly increases wildlife and plant diversity. Water resources on the refuge consist of natural springs and 
several man-made wells. There are only 11 springs on the refuge: 6 on the west side and 5 on the east. 
The western springs are located near the refuge boundary and are generally dependable year round, even 
in a drought. The springs on the east side are either not productive or are only wet-weather springs. One 
exception is Cibola Spring, which produces water year round. There are 12 wells in operation on the refuge, 
including 3 on the west side and 9 on the east side. They range in depth from 40 feet to over 350 feet. There are 
no wells in the central portion of the refuge due to the extreme depth of the aquifer. In most cases, the existing 
wells were activated because they were in good condition with an active aquifer. Due to recent seismic activity, 
some deep faulting occurred, resulting in the loss of a major aquifer. Funds were not available and none were 
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requested to re-drill these wells. The refuge also has a small waterfowl area, called “Unit A,” which was 
constructed by the Bureau of Reclamation in the early 1970s. The bureau granted the refuge a 2-cubic-foot per 
second flow-through of irrigation water from October 1 to February 28 in return for permitting their water 
conveyance systems through the refuge. 

Soils. Soils at the refuge are classified into 42 types. While no one type of soil is predominant, it is 
apparent that the central portion of the refuge has those soils series that are classified as “dry soils and 
lava flows,” while the westernmost portion of the refuge associated with the Sierra Ladrones has the 
“moist soil and rock outcrop” type of soils series. The eastern portion of the refuge encompassing Los 
Pinos Mountains is covered  predominately by soils series of the “moist soil” classification. Eolian 
deposition is also quite prominent on the west side, north of the Rio Salado drainage that serves as an abundant 
sand source for the southwesterly winds. Large barchan (crescent shaped) sand dunes can be seen moving 
northward from the riverbed, while further north from the Salado site, the dunes give way to sand sheets that 
are progressively more stabilized, with movement away from the riverbed source. While dune migration has 
been active during the past 40 years, as evidenced by the 5 feet (1.5 meters) of sand covering old Highway 85, 
historical records indicate that dune migration was significantly more active during the drought period of the 
1950s.  

3.7.2 Environmental Consequences 
3.7.2.1 Effects of Alternative A on Water and Soil  

Actions: Prescribed Fire, Chemical and Mechanical Treatments, and Fire Suppression 

Prescribed Fire 
Prescribed fires are usually low-severity fires by design because they are conducted when fuel 

loads, fuel moisture, and weather conditions are favorable for a low-intensity fire (Neary et al. 2005). 
Wildfires, on the other hand, are usually high-severity fires because they typically occur when 
temperature, wind speed, and fuel loading are high, and humidity and fuel moisture are low (Neary et al. 
2005). Due to these burning conditions, wildfires often have greater effects on ecosystems than do 
prescribed fires.  

Water. Fire can have either beneficial or adverse effects on the physical, chemical, and biological 
structure of aquatic systems. The effects of fire on water quality are dependent upon the fire size, 
intensity, and severity. Low-intensity fires have had little effect on stream water quality (Neary et al. 
2005). Even where sedimentation and dissolved nutrients increase in stream water in response to burns, 
the amounts are often negligible. 

Fire effects also depend on the proximity of fires to streams and other water sources as well as the 
timing of fires in relation to precipitation events. The effects of fire on aquatic ecosystems can be divided 
into direct and indirect effects. Direct effects may include increases in temperature, ash, nutrients, and 
charcoal. The indirect effects of fire may include increases in sediment deposition and turbidity, and 
alterations channel morphology (Neary et al. 2005). 

The main effect burning can potentially have on water quality is the potential for increased runoff 
of rainfall. Runoff may carry suspended soil particles, dissolved inorganic nutrients, and other materials 
into adjacent streams and lakes, reducing water quality and degrading fish habitat (Wade and Lundsford 
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1988). However, most studies indicate that adverse effects of prescribed fire on water quality are minor 
and of short duration.  

Soils. Prescribed fire is used to reduce fuel loads, but they are also used during site preparation to 
modify existing vegetation or physical site conditions to improve germination, survival, and subsequent 
growth of desired seedlings. One purpose of site preparation is to cause scarification, which modifies soil 
surface layers to loosen upper soil, to break up the organic layer, to expose mineral soil by removing 
undecomposed litter and humus; or to mix surface organic materials with mineral layers. The beneficial 
effects of scarification are improved seedbed conditions and increased root penetration and infiltration. 
Mixing organic materials with mineral soil increases decomposition, nutrient release, and moisture-
holding capacity (Nyland 1996). Site preparation at the refuges is used to produce beneficial effects by  

• enhancing conditions (forage and browse) for wildlife, and  

• reducing fuels that potentially increase the risks of damage from future wildfire. 

Fire may alter several physical soil properties, such as soil structure, texture, porosity, wetability, 
infiltration rates, and water holding capacity. The extent of adverse fire effects on these soil physical 
properties varies considerably, depending on fire intensity (a measure of the rate of heat released by a 
fire), fire severity, and fire frequency. In general, most fires do not cause enough soil heating to produce 
significant changes to soil physical properties (Hungerford et al. 1991). This is particularly true for low-
intensity prescribed fires. Even where fires do cause direct changes to soil physical properties, their 
indirect effects on soil hydrology and erosion will vary greatly, depending on the condition of the soil, 
forest floor, topography, and climate.  

The long-term adverse effects of fire on soil physical properties range from a single season to many 
decades, depending on the fire severity, rate of recovery as influenced by natural conditions, post-fire use, 
and restoration and rehabilitation actions. Persistent soil degradation following fire is more common in 
the cold and/or arid climates typical of the western United States.  

The use of prescribed fire at the refuges would result in no effect or negligible adverse effects on 
soil properties but beneficial effects 

Chemical Treatments 
Water. Water quality usually is not affected by herbicides if adequate buffer strips are maintained 

around perennial streams so that direct applications to streams are avoided. 

Soils. Nyland (1996) considers the effects of herbicides on soils to be positive. Using herbicides to 
control competing vegetation reduces soil disturbance and erosion compared to site preparation with 
machines. Off-site movement of herbicide residues is strongly affected by herbicide type and placement, 
application rate, mobility, and climatic events after application. For example, some herbicides like 
picloram and hexazinone (both are not used at the refuges) are soil-active and can be absorbed by roots of 
beneficial plants as well as by competing vegetation. Glyphosate is also water soluble, but is strongly 
bound by organic matter and clay minerals and therefore may persist longer in soil. Soil organic matter 
content and hydrologic condition are important in retaining chemical residues on site.  
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Mechanical Treatments 
Water and Soils. The use of chainsaws and other hand-held equipment to remove fuels or invasive 

plants, such as junipers or pinyon pine, would not result in adverse effects on soils or water quality.  

Fire breaks are generally created and maintained with mechanical treatments through the use of 
heavy equipment to remove heavy fuel concentrations, mow “green” firebreaks, grade two-track roads to 
remove vegetation, and to remove single or small groups of trees by hand. These activities would result in 
temporary or short-term minor to moderate adverse effects on soils that are directly disturbed but no 
effects beyond the treated area. There would be no long-term adverse effects on soil compaction. There 
would be no adverse effects on water quality. 

Mechanical treatments are often used prior to or in conjunction with prescribed fire to both remove 
the cut material and prevent sapling trees from encroaching onto the treated site.  These types of 
treatments would continue in order to prevent the further encroachment of invasive plants (such as pinyon 
and juniper) into grassland and savanna habitats and to manage the density of pinyon-juniper stands to 
maintain a diversity of grass and forb species. These activities would result in temporary or short-term 
minor to moderate adverse effects on soils that are directly disturbed but no effects beyond the treated 
area. There would be no adverse effects on water quality.  

Fire Suppression 
Water and Soils. The effects on soils and water would be the similar to those described above for 

mechanical treatments.  

Fire retardants and foams will not be used within 300 feet of any waterway, so there is little to no 
potential for adverse effects on water quality.  

The commonly used foams all contain surfactants, foaming, and wetting agents. The foaming 
agents affect the rate at which water drains from the foam and how well it adheres to the fuel. These 
retardants lose their effectiveness once the water has evaporated or drained from them (Adams and 
Simmons 1999), thus there would be no adverse effect on soils.  

3.7.2.2 Effects of Alternative B  
Actions: Fire Suppression Only  

Effects on water quality and soils would be the same as described above for Alternative A.  

3.7.2.3 Effects of Alternative C  
Actions: Prescribed Fire and Fire Suppression  

Effects on water quality and soils would be the same as described above for Alternative A.  

3.7.2.4 Effects of Alternative D  
Actions: Mechanical and Chemical Treatments and Fire Suppression  

Effects on water quality and soils would be the same as described above for Alternative A.  
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3.7.2.5 Cumulative Effects  
There would be no cumulative effects from treatments on the six refuges and two hatcheries when 

considered with present or future fuel reduction treatments that may be conducted on lands adjacent to 
FWS lands.  
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3.8 Air Quality __________________________________________  

3.8.1 Affected Environment 
Pursuant to the Clean Air Act, as amended in 1977, the Service has an affirmative responsibility to 

protect air quality related values on national wildlife refuges, with special emphasis on Class I Wilderness 
Areas (areas in excess of 5,000 acres formally designated as Wilderness prior to August, 1977). Congress 
gave the Service, a federal land manager of wilderness areas, the responsibility to protect the air quality 
and natural resources, including visibility, of the area from man-made pollution. Polluted air injures 
wildlife and vegetation, causes acidification of water, degrades habitats, accelerates weathering of 
buildings and other facilities, and impairs visibility. 

Under the Clean Air Act, the EPA has established primary air quality standards to protect public 
health. The EPA has also set secondary standards to protect public welfare. Secondary standards relate to 
protecting ecosystems, including plants and animals, from harm, as well as protecting against decreased 
visibility and damage to crops, vegetation, and buildings (EPA 42 USC 85). 

The EPA has developed National Ambient Air Quality Standards (NAAQS) for six principal air 
pollutants (also called “criteria pollutants”). They are ground-level ozone, particulate matter (PM), 
nitrogen dioxide, sulfur dioxide, carbon monoxide, and lead (EPA 40 CFR 50). 

The ambient air quality of Chaves, Colfax, Dona Ana, Mora, San Miquel, and Socorro counties and 
the boundaries of the eight FWS units meets the NAAQS for all six criteria pollutants (New Mexico 
Environment Department, Air Quality Bureau). Therefore, the air quality at FWS units is at healthy levels 
and well within standards. 

Prescribed fire on the refuges complies with New Mexico Administrative Code, Title 20 
(Environmental Protection), Chapter 2 (Statewide Air Quality), Part 65 (Smoke Management). Prescribed 
fire activities on the refuges meet federal and state regulations and are not violating air quality standards. 

3.8.2 Environmental Consequences 
3.8.2.1 Effects of All Alternatives  

Actions: Prescribed Fire, Chemical and Mechanical Treatments, and Fire Suppression 

Prescribed fire conducted at the refuges would not contribute to nonattainment of the NAAQS. 
Adverse effects on local air quality and visibility would be negligible to minor but temporary from 
prescribed fire. The effects from wildfire could be greater, depending on the type of fuels burning, 
weather conditions, size of the fire, and location.  

Chemical and mechanical treatments and fire suppression actions would not contribute to 
nonattainment of the NAAQS. 

3.8.2.2 Cumulative Effects  
There would be no cumulative effects from treatments on the six refuges and two hatcheries when 

considered with present or future fuel reduction treatments that may be conducted on lands adjacent to 
FWS lands.  
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3.9 Cultural Resources ___________________________________  

3.9.1 Affected Environment 
3.9.1.1 Bitter Lake NWR 
Numerous extensive archaeological sites are known to exist on the refuge, but the sites are not well 

documented or examined. Bits of black on white pottery, brown earthware, stone arrowheads, metates, 
fire rings, worked fish scales, and other artifacts have been observed in several upland areas on the refuge. 

The Lake St. Francis sinkhole cluster and Bitter Lake proper on the Middle Tract of the refuge and 
the Salt Creek Wilderness on the Northern Tract have been designated as the Bitter Lake Group, a 
Registered National Natural Landmark. The Bitter Lake Group was included in the National Registry of 
Natural Landmarks on August 11, 1980, under the authority of the Historic Sites Act of 1935. The 
landmark encompasses approximately 10,090 acres. 

3.9.1.2 Bosque del Apache NWR 
The refuge contains traces of El Camino Real and five known pueblo ruins, which together date 

back from 1300 AD to the Spanish Colonial era. Two of the most significant sites are known as Qualacú 
and San Pascual. San Pascual was the largest known pueblo on the refuge, containing 4 plazas and 750 
rooms. The second most significant site on the refuge, Qualacú, was first exposed sometime during the 
1950s during a side channel excavation by the Bureau of Reclamation. The site was partially excavated in 
1985 for study by the University of New Mexico. Qualacú was also a large pueblo containing 100 to 200 
rooms and was, in part, multistoried. One-half of the pueblo is estimated to be intact. This pueblo was 
projected to date back to between 1350 and 1650. The remaining three pueblos are San Pascualito 
(consisting of 37 rooms and a kiva) and two unnamed sites (consisting of 30 to 50 rooms, or less). The 
refuge also contains two belowground structures that are thought to be stone and adobe caches built by 
the Piros, numerous petroglyphs, and a stone corral built by early settlers.  

The refuge also has paleontological resources of significant scientific value. On February 21, 2008, 
geologists discovered the fossilized remains a prehistoric mammal; later to be identified as being from an 
oreodont, a group of extinct herbivores that roamed the West between about 35 and 7 million years ago. 
Since that time, additional fossilized remains have been discovered on the refuge.  

3.9.1.3 SW Native AR&RC 
There are no cultural resources documented on site.  

3.9.1.4 Las Vegas NWR 
There are no cultural resources documented on site.  

3.9.1.5 Maxwell NWR 
The refuge is located about two miles east of one branch of the Santa Fe Trail, and there are signs 

of numerous Indian campsites near the lakes. There are, however no state-listed archaeological, cultural, 
or historical sites on the refuge or near its boundary. Should such resources be discovered, the refuge will 
incorporate measures to protect these areas for future study and investigative research. 

3.9.1.6 Mora NFH-TC 
There are no documented cultural resources on site.  
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3.9.1.7 San Andres NWR 
The history of the San Andres Mountains is rich with legends of lost gold mines and outlaws. The 

area was occupied as early as 900 A.D. by ancestors of the North American Indians. Remnants of rock 
houses and mines throughout the range are evidence of heavy mining activity in the area during the late 
1800s and early 1900s. The San Andres Mountains are reported to have been frequented by Black Jack 
Ketchem and Apache Chief Geronimo. Apache Chief Victorio also frequented the San Andres and fought 
several skirmishes with the U.S. Cavalry. 

3.9.1.8 Sevilleta NWR 
Sevilleta NWR contains important archeological sites of the late prehistoric period. It is widely 

recognized as the location of a number of puebloan occupation sites, considered to be ancestral Piro 
Indians who occupied the central province of the Rio Grande at the time of Spanish exploration and 
colonization. The name Sevilleta is itself derived from a nearby Piro settlement, so named by early 
Spanish colonists who likened the setting of the pueblo to that of the city of Seville, Spain. Sevilleta 
NWR is also the site of the Mexican period village of La Joyita. 

To date, 60 sites have been recorded on the refuge with the Laboratory of Anthropology site 
records, and there are an additional 15 to 20 unrecorded site leads for which there is minimal information. 

3.9.2 Environmental Consequences 
3.9.2.1 Effects of Alternative A  

Actions: Prescribed Fire, Chemical and Mechanical Treatments, and Fire Suppression 

Prescribed Fire 
Federal legislation, such as the Archaeological Resources Protection Act, has been established to 

protect cultural resources due to recognition of the fragility of cultural resources and the concern of 
members of the general public, agency officials, tribal members, lawmakers, and researchers. The 
legislation regulates the ways that cultural resources are handled and the activities of fire workers in areas 
containing cultural resources. Both wildfire suppression plans and prescribed fire plans are required to 
include provisions to protect cultural resources. 

Cultural resources are nonrenewable, so their protection is a crucial component of fire management 
and a concern for resource managers before, during, and after a fire. Resource advisors (typically an 
archaeologist), with the assistance of fire personnel, protect cultural resources to preserve their value as 
markers of social identity and scientific data.  

Prescribed fires may not have as many direct effects on cultural resources as wildfires, due to their 
lower intensities, but considerable damage may still occur if prescribed fires are not carefully planned. 
For example, fire may burn unknown historic wooden structures and artifacts above ground. Carefully 
planned prescribed fires can minimize these adverse effects on cultural resources by creating buffers and 
routing the burn route around cultural sites.  

Fire can change the value of cultural resources. The ability of researchers to interpret the 
significance of a cultural resource for a previous or current society is diminished anytime it is altered by 
fire (Lissoway and Propper 1990). In cases where individual artifacts within a site are damaged, it might 
complicate the discovery or interpretation of the site as a whole. Rearranging the spatial relationship of 
materials within a site, as when the soil is disturbed, diminishes the ability of researchers to interpret 

http://www.forestencyclopedia.net/p/p836
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human thought and behavior. The sites that are or that contain cultural resources and the environment 
surrounding a resource are the contexts for artifacts, structures, ceremonies, and other meaningful objects 
and activities.  

There are a number of potential fire (prescribed fire and wildfire) effects on cultural resources that 
do not depend upon effects to specific materials, including the following: 

• Increased visibility from vegetation burn-off and consequently greater vulnerability to 
vandalism  

• Physical damage to sites from snags/trees falling  
• Soil erosion and loss of archaeological data  
• Increased damage from rain, new drainage patterns, flooding  
• Increased rodent and insect activity within site soil matrix 

Prescribed fires can have beneficial effects by enhancing resources valuable to contemporary 
cultures. Prescribed fires can be used to maintain or restore some cultural landscapes or geographic areas 
meaningful to a cultural or community (Hanes 2001).  

Cultural resource sites would only be treated, as necessary, if they are at risk of infestation by 
nonnative invasive plants and if fuel loads on the site would put the resource at increased risk of damage 
or destruction in the event of a wildfire. The Service will incorporate the applicable resource protection 
measures (refer to Table 2-3) into prescribed fire plans in order to avoid adverse effects on cultural 
resources during prescribed fires. Creating buffers around cultural sites and reducing hazardous fuels in 
the vicinity of the sites would be a beneficial effect in the protection that is offered. Damage to a cultural 
resource would be a permanent major adverse effect.  

Chemical Treatments 
There would be no adverse effects on cultural resources from the use of herbicides because 

treatments would avoid direct application to resources.  

Mechanical Treatments 
Cultural resources could inadvertently be damaged during mechanical treatments that use ground-

disturbing equipment.  The potential to damage cultural resources, and avoid adverse effects, would be 
minimized or eliminated through implementation of the resource protection measures listed in Table 2-3.  

Fire Suppression 
The effects of fire on cultural resources were described above under prescribed fire. 

Fire-fighting and post-fire activities can directly and indirectly affect cultural resources. Activities 
may include fireline construction, creation of heliports and base camps, vehicular traffic, mop-up 
operations, and erosion control efforts. When dozers are used in fire suppression, the blades and wheels 
can damage sub-surface and surface materials (Hanes 2001). The construction of helipads can cause 
displacement of materials, exposure of sub-surface materials, and can conceal sites by covering them with 
dirt or debris. Damage can be mitigated if cultural sites are mapped and marked or otherwise protected 
from fire suppression equipment.  

The application of fire retardant and other chemical products has the potential to affect cultural 
resources, although use of fire retardants on historic structures may protect them from destruction during 

javascript:open_citation('c1602');
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a fire (a beneficial effect). Cultural resource specialists may need to consider the adverse effects of fire 
itself versus the adverse effects of retardant use or the possibility of other protection options during a fire 
(Winthrop 2012).  

There are various potential effects on cultural resources from use of retardants, foams, and water: 

• Rapid cooling: dumps of any of these materials on hot surfaces may cause effects (such as 
artifact fracture) to archaeological materials from rapid temperature change.  

• Materials dumped onto fragile archaeological features may break/ displace them.  

• Long-term retardants contain salts which can be desiccants, which damage old, fragile 
wood and may cause spalling in sandstone; chemicals may cause corrosion in metals; iron 
oxide additives may leave a permanent red stain and corrosion inhibitors in the retardant 
may turn surfaces, especially metals, blue or black.  

• Foams may hasten rusting on metal surfaces by removing protective coatings and may 
cause wood to flake due to swelling and contracting.  

• Water enhancers are desiccants and may damage wood surfaces, strip surfaces of finishes, 
and damage sandstone; they are also difficult to remove from wood surfaces, especially for 
old or fragile wood.  

3.9.2.2 Effects of Alternative B  
Actions: Fire Suppression Only  

The effects of fire on cultural resources would be similar as those described above under prescribed 
fire.  Adverse effects from a wildfire could be significant due to potential irreparable damage or loss of 
cultural resources if fuel reduction treatments and other protection measures were not conducted.  

The effects of suppression activities would be the same as described above for Alternative A. 

3.9.2.3 Effects of Alternative C  
Actions: Prescribed Fire and Fire Suppression  

The effects would be the same as described above for Alternative A. 

3.9.2.4 Effects of Alternative D  
Actions: Mechanical and Chemical Treatments and Fire Suppression  

The effects would be the same as described above for Alternative A. 

3.9.2.5 Cumulative Effects  
There would be no cumulative adverse effects from treatments on the six refuges and two 

hatcheries when considered with present or future fuel reduction treatments that may be conducted on 
lands adjacent to FWS lands. There would be beneficial cumulative effects when fuel reduction 
treatments conducted on and off refuge complement each other to increase effectiveness of all treatments.  
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3.10 FWS Values _________________________________________  

3.10.1 Affected Environment 
The purpose and need section in Chapter 1 explains that there is a need to protect significant values 

and assets at the six NWRs and two NFHs-TCs.  The estimated replacement cost of government-owned 
facilities are listed in Table 3-7.  The replacement costs include such assets as buildings (including 
furnishing and fixtures), storage shed (including the equipment inside), fences, information kiosks, signs, 
water control structures and water diversion structures, irrigation wells, pedestrian boardwalks and 
bridges, observation decks, parking areas, public use comfort stations, and utilities (gas and electric—
piping, wiring, poles). This list is just a very small sampling of the type of FWS assets that could be at 
risk from a potentially devastating wildfire.  

Table 3-7. Estimated replacement costs of government-owned assets 
NWR or NFH–TC Estimated Replacement Cost 

Bitter Lake NWR $62,346,455 

Bosque del Apache NWR $157,206,128 

SW Native AR&RC $30,435,450 

Las Vegas NWR $32,798,389 

Maxwell NWR $14,103,209 

Mora NFH-TC $20,282,168 

San Andres NWR $25,904,769 

Sevilleta NWR $181,683,200 

 

3.10.2 Environmental Consequences 
3.10.2.1 Effects of Alternative A  

Actions: Prescribed Fire, Chemical and Mechanical Treatments, and Fire Suppression 

There would be no adverse effects on FWS assets under this alternative. The treatments would 
result in beneficial effects by reducing fuel loads and creating fuelbreaks and buffers to protect FWS 
assets and the natural and cultural resources on the eight FWS units.  

3.10.2.2 Effects of Alternative B  
Actions: Fire Suppression Only  

There would be an increased potential for damage to or loss of FWS assets in the absence of fuel 
reduction treatments and creation and maintenance of fuel breaks and buffers. Adverse effects could be 
minor to major and both short and long term, depending on the extent of damage or loss. Suppression 
efforts would still be conducted to protect assets, which would result in long-term beneficial effects.  
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3.10.2.3 Effects of Alternative C  
Actions: Prescribed Fire and Fire Suppression  

Alternative B would not offer the same level of fuel reduction and protection of assets that would be 
realized under Alternative A. There would still be an increased potential for damage to or loss of FWS 
assets in the absence of a full suite of fuel reduction methods. Adverse effects could be minor to major 
and both short and long term, depending on the extent of damage or loss. Suppression efforts would still 
be conducted to protect assets, which would result in long-term beneficial effects. 

3.10.2.4 Effects of Alternative D  
Actions: Mechanical and Chemical Treatments and Fire Suppression  

Alternative D would not offer the same level of fuel reduction and protection of assets that would be 
realized under Alternative A. There would still be some potential for damage to or loss of FWS assets in 
the absence of the full suite of fuel reduction methods, but mechanical and chemical treatments, even 
without prescribed fire, would still be effective in reducing hazardous fuels. Adverse effects could range 
from minor to major and both short and long term, depending on the extent of damage or loss. 
Suppression efforts would still be conducted to protect assets, which would result in long-term beneficial 
effects. 

3.10.2.5 Cumulative Effects  
There would be no cumulative adverse effects from treatments on the six refuges and two hatcheries 

when considered with present or future fuel reduction treatments that may be conducted on lands adjacent 
to FWS lands. There would be beneficial cumulative effects when fuel reduction treatments conducted on 
and off refuge complement each other to increase effectiveness of all treatments.  
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3.11 Public Health and Safety ______________________________  

3.11.1 Affected Environment 
3.11.1.1 Bitter Lake NWR 
Bitter Lake NWR is located approximately nine miles from the city of Roswell, New Mexico, with 

a population of approximately 50,000. Several other small towns are within 32 to 90 miles away. The 
refuge had been averaging about 38,000 visitors per year (Bitter Lake NWR CCP, 1998). The majority of 
visitors are from nearby locations, and it is estimated that 10 to 20 percent of the visitors are from distant 
locations. Visitation was dramatically higher in 1996, with a total of 52,713 visitors. The increase reflects 
attempts by the refuge staff to promote awareness of the refuge locally and may represent a trend towards 
increased visitation. There are approximately 13 FWS staff at the refuge.  

3.11.1.2 Bosque del Apache NWR 
The refuge is approximately 90 miles south of Albuquerque. Increased public demand has 

expanded the role of Bosque del Apache in providing environmental education and wildlife-orientated 
education. Approximately 130,000 people visit the refuge each year. Over 90 percent of these visitors 
come for sightseeing, photography, or bird watching. The refuge is also open to fishing and hunting.  

3.11.1.3 SW Native AR&RC 
The center is located in the heart of the Pecos River Valley in southeastern New Mexico in Dexter 

(Chaves County), which has a population of about 1,235 (2000 Census). Dexter is 147 miles west of 
Lubbock, Texas, and 158 miles northeast of El Paso, Texas.  The center offers guided tours to individuals 
and groups  

3.11.1.4 Las Vegas NWR 
The refuge is located about 6 miles southeast of Las Vegas, in northcentral New Mexico. The 

refuge currently employs five FWS staff. 

3.11.1.5 Maxwell NWR 
The refuge is located approximately 4 miles northwest of the small town of Maxwell in Colfax 

County along the border with southeast Colorado.  The town of Raton, which is the county seat, is 
situated in the northernmost portion of the county approximately 25 miles north of the refuge. 
Approximately 14,189 individuals resided in Colfax County in 2000. The county population has not 
fluctuated significantly over the last 40 years. The refuge currently employs two FWS staff.  

3.11.1.6 Mora NFH-TC 
The hatchery is located in northcentral New Mexico on the edge of the Sange de Cristo mountain 

range about 1.5 miles north of Mora, New Mexico. The hatchery is open to the public and welcomes 
visitors to the hatchery for a close up view of the fish production process. The hatchery has hundreds of 
visitors annually. The refuge currently employs five FWS staff. 
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3.11.1.7 San Andres NWR 
The refuge is located in the southern portion of Dona Ana County approximately 20 miles northeast 

of Las Cruces (population approximately 72,000). The refuge lies within the boundaries of the White 
Sands Missile Range and is therefore closed to all public access. The refuge currently employs four FWS 
staff. 

3.11.1.8 Sevilleta NWR 
Sevilleta NWR is located in central New Mexico, approximately 50 miles south of Albuquerque. 

Soccoro County had an estimated population in 1997 of 16,333, of which an estimated 8,650 resided in 
the city of Soccoro. The refuge currently employs seven FWS staff.  

3.11.2 Environmental Consequences 
3.11.2.1 Effects of Alternative A  

Actions: Prescribed Fire, Chemical and Mechanical Treatments, and Fire Suppression 

Prescribed Fire 
There would be no long-term adverse effects on public health and safety under this alternative. 

There could be temporary negligible to moderate adverse effects on sensitive individuals from smoke 
during prescribed fires. 

Smoke from fires (particularly wildfires) increases particulate and gaseous emissions, particularly 
PM10, PM2.5, and CO. Prescribed fires could briefly reduce air quality in the immediate vicinity of the 
refuges or hatcheries. Any adverse effects from the prescribed fires would be temporary and could range 
from negligible to minor because the burns would be conducted according to the resource protection 
measures (Table 2-3) and additional guidance contained in the Fire Management Plan. Off-site adverse 
effects are expected to be negligible given the relatively small units that would be burned at one time and 
the relatively isolated location of the refuges.   

Smoke emissions during prescribed fires may temporarily reduce visibility in some locations, but 
implementation of smoke management practices and plans (such as burning during favorable weather 
conditions when smoke is carried away from sensitive areas) and using the best available fire and 
emission control measures would minimize visibility impairments. Thus, emissions can be directed away 
from sensitive receptors, minimizing health hazards.  

The resource protection measures and additional guidance contained in the fire management plan 
and prescribed fire plans would help ensure that personnel conducting the burns will take all necessary 
safety precautions to protect themselves, staff, and visitors at the FWS units and neighbors. Risks to 
human safety would be negligible.  

The treatments would result in beneficial effects by reducing fuel loads and creating fuel breaks and 
buffers to protect FWS staff, visitors, and communities.  

Chemical Treatments 
Refer to Table 2-4 and Appendix I for more information on the following products:  
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• Glyphosate.  The EPA's worst case risk assessment of glyphosate's many registered food 
uses concludes that human dietary exposure and risk are minimal, and that it is of relatively 
low oral and dermal acute toxicity. Exposure to workers and other applicators generally is 
not expected to pose undue risks, due to glyphosate's low acute toxicity. However, splashes 
during mixing and loading of some products can cause injury, primarily eye and skin 
irritation. Glyphosate is nonvolatile, and inhalation studies show low toxicity.  

• Aminopyralid.  Studies indicated that aminopyralid has very low (virtually nontoxic) acute 
oral and dermal toxicity and is not likely to cause cancer, birth defects, or reproductive 
effects. It has potential to cause eye irritation if directly exposed to the product (Senseman 
2007).  

• Metsulfuron-methyl.  Studies indicated that metsulfuron-methyl has very low (virtually 
nontoxic) acute oral and dermal toxicity and is not likely to cause cancer, birth defects, or 
reproductive effects. It has potential to cause eye irritation if directly exposed to the product 
(Senseman 2007).  

• Triclopyr.  Triclopyr has been classified by the EPA as “practically nontoxic” (the least 
toxic category used by EPA). Toxicological studies show no evidence that triclopyr causes 
cancer, birth defects, genetic damage, genetic mutation, or adverse effects on the immune 
system or nervous system in humans.  

• Sulfosulfuron.  Toxicological studies found that sulfosulfuron has very low (virtually 
nontoxic) acute oral and dermal toxicity and is not likely to cause cancer, birth defects, or 
reproductive effects.  Bladder and urinary tract problems were found in test animals fed this 
chemical for 12 to 24 months (Senseman 2007).  

• Sethoxydim.  Toxicological studies found that sethoxydim has low acute oral toxicity and 
very low acute dermal toxicity and is not likely to cause cancer, birth defects, or 
reproductive effects. It has potential to cause eye irritation if directly exposed to the 
product.  

• Imazapic/imazapry.  Toxicological studies found that imazapic has very low (virtually 
nontoxic) acute oral and dermal toxicity and is not likely to cause cancer, birth defects, or 
reproductive effects. It can cause eye irritation if directly exposed to the product (Senseman 
2007).  

• Flumioxazin.  Applicators must use appropriate protective gear because use of flumioxazin 
may result in short- and intermediate-term dermal and inhalation exposure during mixing, 
loading, applying, and post-application activities. Flumioxazin is classified as a “not likely” 
human carcinogen.  

Mechanical Treatments 
There would be no adverse effects on public health and safety from implementation of mechanical 

treatments. There would be long-term minor to major beneficial effects from creation and maintenance of 
fuel breaks and reduction of hazardous fuels in the wildland urban interface (off-refuge asset protection 
zones; refer to appendices A through H).  

Fire Suppression 
There would be no adverse effects on public health and safety from fire suppression actions. 
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3.11.2.2 Effects of Alternative B  
Actions: Fire Suppression Only  

There would be an increase in hazardous fuel loads if fuel reduction actions and treatment of 
invasive plants do not occur. This would result in a potential safety concern for properties and 
communities in the vicinity of the refuges or hatcheries.   

There would be no adverse effects on public health and safety from fire suppression actions. 

3.11.2.3 Effects of Alternative C  
Actions: Prescribed Fire and Fire Suppression  

Alternative C would not offer the same level of fuel reduction and protection of assets that would 
be realized under Alternative A. There would still be an increased potential for damage to or loss of FWS 
assets in the absence of a full suite of fuel reduction methods. Adverse effects could be minor to major 
and both short and long term, depending on the extent of damage or loss. Suppression efforts would still 
be conducted to protect assets, which would result in long-term beneficial effects. 

3.11.2.4 Effects of Alternative D  
Actions: Mechanical and Chemical Treatments and Fire Suppression  

Alternative D would not offer the same level of fuel reduction and protection of assets that would be 
realized under Alternative A. There would still be some potential for damage to or loss of FWS assets in 
the absence of the full suite of fuel reduction methods, but mechanical and chemical treatments, even 
without prescribed fire, would still be effective in reducing hazardous fuels. Adverse effects could range 
from minor to major and both short and long term, depending on the extent of damage or loss. 
Suppression efforts would still be conducted to protect assets, which would result in long-term beneficial 
effects. 

3.11.2.5 Cumulative Effects  
There would be no cumulative adverse effects from treatments on the six refuges and two hatcheries 

when considered with present or future fuel reduction treatments that may be conducted on lands adjacent 
to FWS lands. There would be beneficial cumulative effects when fuel reduction treatments conducted on 
and off refuge complement each other to increase effectiveness of all treatments.  
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3.12 Short-term Uses and Long-term Productivity _____________  

The National Environmental Policy Act requires consideration of “the relationship between short-
term uses of man’s environment and the maintenance and enhancement of long-term productivity” 
(40 CFR 1502.16). As declared by Congress under the act, this includes using all practicable means and 
measures, including financial and technical assistance, in a manner calculated to foster and promote the 
general welfare; to create and maintain conditions under which man and nature can exist in productive 
harmony; and fulfill the social, economic, and other requirements of present and future generations of 
Americans.  

Short-term uses, and their effects, are those that occur within the first few years of project 
implementation. Long-term productivity refers to the capability of the land and resources to continue 
producing goods and services long after the project has been implemented. Long-term productivity would 
be maintained through the application of the resource protection measures described in Chapter 2.  

None of the proposed alternatives would affect short-term uses or alter long-term productivity of 
resources at the six refuges and two hatcheries.   

3.13 Unavoidable Adverse Effects ___________________________  

Unavoidable adverse effects would occur during implementation of proposed treatments at the six 
refuges and two hatcheries. Some wildlife species may be temporarily displaced during prescribed fires 
and mechanical treatments. There would be some unavoidable temporary negligible adverse effects on 
staff and visitors and on private land owners from smoke during prescribed fires. These activities are 
necessary to achieve long-term beneficial effects from the management activities, and although there may 
be potential adverse effects, they would not be significant. Table 2-3 presents the resource protection 
measures designed to minimize or eliminate potential adverse effects.  

3.14 Irreversible and Irretrievable Commitment  
of Resources ________________________________________  

An irreversible commitment of resources is a permanent or essentially permanent loss of 
nonrenewable resources, such as mineral extraction, heritage (cultural) resources, or to those factors that 
are renewable only over long time spans or at great expense (for example, soil productivity), or to 
resources that have been destroyed or removed. The only possible permanent loss would be to cultural 
resources if a potentially devastating wildfire were to occur under Alternative B because no fuel breaks 
would be created or maintained, and no fuel reduction treatments would occur. No other irreversible 
commitments of resources would result.  

Irretrievable commitment applies to losses that are not renewable or recoverable for future use. The 
loss of production would be irretrievable, but it would not necessarily be irreversible. None of the 
alternatives constitutes an irretrievable commitment of resources. 
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3.15 Cumulative Effects ___________________________________  

Cumulative effects are discussed in the individual resource sections earlier in this chapter.  

3.16 Energy Requirements, Conservation  
Potential, Depletable Resource Requirements _____________  

Consumption of fossil fuels by vehicles and equipment will occur with the action alternatives 
during management activities. No unusual energy requirements are included nor do opportunities exist to 
conserve energy at a large scale.  

3.17 Prime Farmland, Rangeland, and Forest Land _____________  

As designated by the United States Department of Agriculture–National Resource Conservation 
Service and described in the National Soil Survey Handbook (USDA-NRCS 2010), the refuges and 
hatcheries do not contain prime farmland, rangeland, or forest land.  Prime farmland is defined as land 
that has the best combination of physical and chemical characteristics for producing food, feed, forage, 
fiber, and oilseed crops and that is available for these uses.  Prime farmland information may be 
supplemented with separate designations of soil map units that have statewide, local, or unique 
importance as farmland capable of producing crops.  

3.18 Possible Conflicts with Other Land Use Plans _____________  

The land management actions would take place entirely on FWS lands and would not conflict with 
fuel and fire management actions under the counties’ CWPPs.  

3.19 Other Required Disclosures ____________________________  

The federally listed plant species are included on Table 3-4, and federally listed wildlife species are 
discussed in Section 3.5.  

The six refuges and two hatcheries do not contain properties that are listed in the National Register 
of Historic Places.   
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Chapter 4. Consultation and Coordination 
4.1 Preparers and Contributors _____________________________  

Becky Brooks 
US Fish and Wildlife Service 
National Interagency Fire Center, Boise ID 
Fire Planning Specialist 

Cameron Tongier  
US Fish and Wildlife Service 
National Interagency Fire Center, Boise, ID 
National Data Analyst 

Ryan Whiteaker 
US Fish and Wildlife Service, Region 2  
Regional Fire Planner 
San Andres NWR 

Jake Nuttall 
US Fish and Wildlife Service, Region 2  
Fire Management Officer 
Bosque del Apache NWR 

Jason Riggins 
US Fish and Wildlife Service, Region 2  
Prescribed Fire Specialist 
Sevilleta NWR 

Kari Gromatzky 
US Fish and Wildlife Service, Region 2 
Geospatial Specialist 

Susan Hale 
Consultant, Project Support Services 
NEPA Coordinator 
EA and Scoping Document Writer and Editor 

 

4.2 Federal, State, and Local  
Agency Collaboration and Consultation __________________  

The scoping process was described in Chapter 1, section 1.7.  The Service mailed 497 scoping 
letters to let state, local, and other federal agencies and tribes in the southwest region know of the 
Scoping Document’s availability on the refuge websites.  The letter was mailed well before the 
beginning of the scoping period, which began on December 15, 2011, and ended on January 20, 2012. 
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4.3 Distribution of the Environmental Assessment 
and Finding of No Significant Impact _____________________  

This EA and Finding of No Significant Impact (FONSI) are available on the FWS Region 2 
website at http://www.fws.gov/southwest/. Notices announcing the availability of these two 
documents were published in local newspapers.   

Requests for a hardcopy of the EA and FONSI can be emailed to Ryan_Whiteaker@fws.gov.  

 

 

 

 

http://www.fws.gov/southwest/


 

Chapter 5: Literature Cited  5-1 

Chapter 5. Literature Cited 
Abt, Karen L., Alan A. Ager, Robert J. Huggett, Jr., Jeffrey P. Prestemon, Mark Finney, Eric Twombly. 2007. JFSP 

Project Number: 06-3-2-24. JFSP Project Title: A feasibility assessment of a methodology to evaluate the 
costs and benefits of large scale treatment programs under conditions approximating real-world fire, 
climate, vegetation and economic conditions. 

Adams, Robyn and Dianne Simmons. 1999. Conference Proceedings, Australian Bushfire Conference, Albury, July 
1999. Ecological Effects of Fire Fighting Foams and Retardants. School of Ecology and Environment, 
Deakin University (Rusden), Victoria, Australia. 

Anderson, Hal E.  1982.  Aids to determining fuel models for estimating fire behavior.   Gen. Tech. Rep. INT-122. 
Ogden, Utah: U.S.Department of Agriculture, Forest Service, Intermountain Forest and Range Experiment 
Station. 22p. 

Blaisdell, James P. 1953. Ecological effects of planned burning of sagebrush-grass range on the Upper Snake River 
Plains. Tech. Bull. 1075. Washington, DC: U.S. Department of Agriculture. 39 p 

Bock, C.E., and J.H. Bock. 1987. Avian habitat occupancy following fire in a Montana shrubsteppe. Prairie 
Naturalist. 19(3): 153-158. 

Bock, J.H. and C.E. Bock. 1987. Fire effects following prescribed burning in two desert ecosystems. Final Report: 
Cooperative Agreement No. 28-03-278. Fort Collins, CO: U.S. Department of Agriculture, Forest Service, 
Rocky Mountain Forest and Range Experiment Station. 20 p.  

Brooks, M. L., C. M. D’Antonio, D. M. Richardson, J. B. Grace, J. E. Keeley, J. M. Ditomaso, R. J. Hobbs, M. 
Pellant, and D. Pyke. 2004. Effects of invasive alien plants on fire regimes. BioScience 54:677–688. By 
subscription; access at http://www.jstor.org/stable/10.1641/bisi.2004.54.issue-7. 

Capp, Jack C. and David Mehlman. A New Conservation Partnership: Conserving the Migratory Birds of the 
Americas. USDA Forest Service Gen. Tech. Rep. PSW-GTR-191. 2005. 1138. Access pdf file at 
http://www.fs.fed.us/psw/publications/documents/psw_gtr191/psw_gtr191_1138-1142_capp.pdf 

Collins, S. L. and D. J. Gibson. 1990. Effects of fire on community structure in tallgrass and mixed-grass prairie. 
Pp. 81–98. In: Collins S.L. & Wallace, L. L. (eds), Fire in North American tallgrass prairies. University of 
Oklahoma Press, Norman, Oklahoma.  

Covington, W.W., P.Z. Fule, M.M. Moore, S.C. Hart, T.E. Kolb, J.N. Mast, S.S. Sackett, and M.R. Wagner. 1997. 
Restoring ecosystem health in ponderosa pine forests of the Southwest. Journal of Forestry. Volume 95, 
Number 4, 1 April 1997, pp. 23-29(7). Publisher: Society of American Foresters. By subscription at 
http://www.ingentaconnect.com/content/saf/jof/1997/00000095/00000004/art00009 

D'Antonio, C. M., R. F. Hughes, and P. M. Vitousek. 2001. Factors influencing dynamics of two invasive C-4 
grasses in seasonally dry Hawaiian woodlands. Ecology 82:89-104  By subscription; available at 
http://www.esajournals.org/doi/abs/10.1890/0012-
9658%282001%29082%5B0089%3AFIDOTI%5D2.0.CO%3B2 

Evans, R. A., and J. A. Young. 1977. Weed control-revegetation systems for big sagebrush-downy brome 
rangelands. Journal of Range Management 30: 331-336, September 1977. Access pdf file at 
https://journals.uair.arizona.edu/index.php/jrm/article/view/6741/6351. 

Flores, C., D.L Bounds, D.E. Ruby. 2011. In Wetlands. “Does Prescribed Fire Benefit Wetland Vegetation?” 
February 2011, Volume 31, Issue 1, pp 35-44. Access August 2012 at http://rd.springer.com/search?facet-
author=%22Conception+Flores%22# 

Goodrich, S. 1986. Vascular plants of the Desert Experimental Range, Millard County, Utah. Gen. Tech. Rep. INT-
209. Ogden, UT: U.S. Department of Agriculture, Forest Service, Intermountain Research Station. 72 p. 



Environmental Assessment, New Mexico Fire District 

5-2 Chapter 5: Literature Cited 

Graham, R.T., McCaffrey, S., Jain, T.B. 2004. Science basis for changing forest structure to modify wildfire 
behavior and severity. USDA Forest Service, Rocky Mountain Research Station, General Technical Report 
RMRS-GTR-120. 8-12. Access at http://www.fs.fed.us/rm/pubs/rmrs_gtr120.pdf 

Hanes, Dr. Richard C. 2001. Chapter VIII - Cultural Resources, in Fire Effects Guide Sponsored by the National 
Wildlife Coordinating Group (refer to NWCG 2001) Fire Use Working Team. Modified June 21, 2001.  

Hobbs, R.J. and L.F. Huenneke. 1992. Disturbance, diversity, and invasion: Implications for conservation. 
Conservation Biology. 6: 324-337. September. By subscription; access at 
http://onlinelibrary.wiley.com/doi/10.1046/j.1523-1739.1992.06030324.x/abstract. 

Hungerford, R.D.; Harrington, M.G.; Frandsen, W.H., Ryan, R.C. and Niehoff, J.G. 1991. Influence of fire on 
factors that affect site productivity. Cited in Proceeding of the management and productivity of western 
montane forest soils. USDA Forest Service, Intermountain Research Station, General Technical Report 
INT-280.  Access pdf at http://www.fs.fed.us/rm/pubs_int/int_gtr280.pdf  

Jameson, D.A. 1962. Effects of burning on a galleta-black grama range invaded by juniper. Ecology. 43(4): 760-
763.  

Kentula, Mary E. 2000. Persepctives on setting success criteria for wetland restoration. Ecological Engineering 15: 
1999-209. 

Larson, Diane L., and Wesley E. Newton.  1996.  Effects of fire retardant chemicals and fire suppressant foam on 
North Akota prairie vegetation.  Proceedings of the North Dakota Academy of Science.  50:137-144.  
Northern Prairie Wildlife Research Center Online.  
http://www.npwrc.usgs.gov/resource/othrdata/fireweb/larson.htm  (Version 02MAR98).    

Leopold, Aldo. 1924. Grass, brush, timber, and fire in southern Arizona. Journal of Forestry 22:6 (Oct 1924), 1-10. 
http://www.ingentaconnect.com/content/saf/jof/1924/00000022/00000006/art00002 

Lissoway, J and J. Propper. 1990. Effects of fire on cultural resources. In: Effects of Fire Management on 
Southwestern Natural Resources: Proceedings of the Symposium, November 15-17, 1988, Tucson, AZ. 
Gen. Tech. Rep. RM-191. Fort Collins, CO: U.S. Department of Agriculture, Forest Service, Rocky 
Mountain Forest and Range Experiment Station: pages 25-30. 

Lockwood, L.J., P. Cassey, and T. Blackburn. 2005. The role of propagule pressure in explaining species invasions. 
Trends in Ecology and Evolution 20: 223-228. By subscription; access at 
http://www.cell.com/trends/ecology-evolution/abstract/S0169-5347(05)00032-7#.  

McDonald, S. F., Hamilton, S. J., Buhl, K. J. and Heisinger, J. F. 1996. Acute toxicity of fire control chemicals to 
Daphnia magna (Straus) and Selenastrum capricornutum (Printz). Ecotoxicology and Environmental Safety 
33: 62-72. Purchase publication at http://www.sciencedirect.com/science/article/pii/S014765139690007X.  

Miller, Carol. 2003. Aldo Leopold Wilderness Research Institute, Rocky Mountain Research Station, USDA Forest 
Service, Missoula, MT. Wildland Fire Use: A Wilderness Perspective on Fuel Management. USDA Forest 
Service Proceedings RMRS-P-29. 2003. Access at http://leopold.wilderness.net/pubs/480.pdf 

Missouri Department of Conservation. 2010. Grassland Management, Native Warm-Season Grasses for Wildlife. 
Accessed at http://mdc.mo.gov/landwater-care/plant-management/native-plant-management/warm-season-
grass-management/native-warm-sea 

Muzika, Rose-Marie, USDA Forest Service, Morgantown, WV and Jil M. Swearingen, National Park Service, 
Washington, DC. Fact Sheet: Saltcedar. Prepared for Plant Conservation Alliance®s. Alien Plant Working 
Group. May 20, 2005.  Access pdf at http://www.nps.gov/plants/alien/fact/pdf/tama1.pdf. 

Fact Sheet: Russian Olive. Prepared for Plant Conservation Alliance®s. Alien Plant Working Group. May 20, 2005. 
Access pdf at http://www.nps.gov/plants/alien/fact/pdf/elan1.pdf. 

http://www.fs.fed.us/rm/pubs_int/int_gtr280.pdf
http://www.cell.com/trends/ecology-evolution/abstract/S0169-5347(05)00032-7
http://www.sciencedirect.com/science/article/pii/S014765139690007X


 U.S. Fish and Wildlife Service, Region 2 

Chapter 5: Literature Cited 5-3 

National Association of State Foresters and Coalition of Prescribed Fire Councils. 2012. National Prescribed Fire 
Use Survey Report. Technical Report 01-12. Author: Mark A. Melvin, Chair, Coalition of Prescribed Fire 
Councils, Inc. Access at http://www.stateforesters.org/sites/default/files/publication-
documents/2012_National_Prescribed_Fire_Survey.pdf  

Neary, Daniel G.; Ryan, Kevin C.; DeBano, Leonard F., eds. 2005. (revised 2008). Wildland fire in ecosystems: 
effects of fire on soils and water. Gen. Tech. Rep. RMRS-GTR-42-vol.4. Ogden,UT: U.S. Department of 
Agriculture, Forest Service, Rocky Mountain Research Station. 250 p. Access pdf at 
http://www.rmrs.nau.edu/awa/publications/rmrs_gtr042_4_effectsfiresoilwater.pdf 

National Interagency Fire Center. 2010. Communicator’s Guide: Fire Dependent Ecosystems of the United States. 
Accessed August 2012 at http://www.nifc.gov/prevEdu/prevEdu_communicatorGuide.html 

National Wildfire Coordination Group. 2004. Fireline Handbook. PMS 410-1, NFES 0065. March. Access at 
http://www.nwcg.gov/pms/pubs/410-1/410-1.pdf  

2009. Revised Guidance for Implementation of the National Wildlife Coordinating Group Federal 
Wildland Fire Management Policy.” 

Nyland, R.D. 1996. Silviculture concepts and applications. New York: McGraw-Hill Co., Inc. 633 p. 

Odum, E.P. 1971. Fundamentals of Ecology. Publisher Saunders, University of Minnesota. 574 pages. 

Pechmann, Joseph H.K., David E. Scott, J. Whitfield Gibbons, and Raymond D. Semlitsch. 1989. Influence of 
wetland hydro period on diversity and abundance of metamorphosing juvenile amphibians. Wetlands 
Ecology and Management 1:l-9. By subscription; access at 
http://link.springer.com/article/10.1007%2FBF00177885  

Remaley, T. 2005. Great Smoky Mountains National Park, Gatlinburg, TN. Fact Sheet: Common Mullein. May 20. 
Prepared for Plant Conservation Alliance®s (PCA) Alien Plant Working Group. Access at 
http://www.discoverlife.org/mp/20q?search=Verbascum+thapsus&guide=Wildflowers&cl=US/GA/Dougla
s/Sweetwater_Creek_State_Park 

Rokosch, A. and J. Book. 2000. Kenyon College Summer Science Research Program. Gambier, 
Ohio.http://biology.kenyon.edu/Projects/Biol493/pages/Us.htm 

Schlobohm, P. and J. Brain. 2002. Compiled from the National Wildfire Coordinating Group ppublication, 
“Gaining an understanding of the National Fire Danger Rating System” compiled May 2002.  

Scott, Joe H. and Robert E. Burgan. 2005.  Standard Fire Behavior Fuel Models: A Comprehensive Set for Use with 
Rothermel’s Surface Fire Spread Model. United States Department of Agriculture, US Forest Service, 
Rocky Mountain Research Station, Fort Collins, CO. General Technical Report RMRS-GTR-153.72 p. 
June. Access at http://www.treesearch.fs.fed.us/pubs/9521. 

Senseman, S.A. Weed. 2007. Weed Science Society of America, “Herbicide Handbook;” Lawrence KS, 9th ed., 
458 pages. Access WSSA website at 
https://timssnet.allenpress.com/ECOMWSSA/timssnet/products/tnt_products.cfm. 

Society of American Foresters. 2004. Preparing a Community Wildfire Protection Plan: A Handbook for Wildland-
urban Interface Communities.  

Steers, R. J. and Allen, E. B. (2010), Post-Fire Control of Invasive Plants Promotes Native Recovery in a Burned 
Desert Shrubland. Restoration Ecology, 18: 334–343. doi: 10.1111/j.1526-100X.2009.00622.x  Accessed at 
http://onlinelibrary.wiley.com/doi/10.1111/j.1526-100X.2009.00622.x/full 

United States Department of Agriculture and Department of the Interior. 2001a. A Collaborative Approach for 
Reducing Wildland Fire Risks to Communities and the Environment: 10-Year Comprehensive Strategy. 
August. http://www.forestsandrangelands.gov/strategy/index.shtml 

http://www.stateforesters.org/sites/default/files/publication-documents/2012_National_Prescribed_Fire_Survey.pdf
http://www.stateforesters.org/sites/default/files/publication-documents/2012_National_Prescribed_Fire_Survey.pdf
http://www.nwcg.gov/pms/pubs/410-1/410-1.pdf
http://link.springer.com/article/10.1007%2FBF00177885
http://www.treesearch.fs.fed.us/pubs/9521


Environmental Assessment, New Mexico Fire District 

5-4 Chapter 5: Literature Cited 

2001b. Managing Impacts of Wildfires on Communities and the Environment and Protecting People and 
Sustaining Resources in Fire Adapted Ecosystems – A Cohesive Strategy (also known as the National Fire 
Plan, Congressional legislation delivered to USDI/USDA 2001). Access at 
http://www.forestsandrangelands.gov/strategy/index.shtml 

2006a. A Collaborative Approach for Reducing Wildland Fire Risks to Communities and the 
Environment: 10 Year Comprehensive Strategy Implementation Plan (an adjunct to the National Fire 
Plan 2001).  Access at http://www.westgov.org/wga/publicat/TYIP.pdf 

2006b. Interagency Prescribed Fire. Planning and Implementation Procedures Reference Guide. March.  
Access at www.myfirecommunity.net/discussionimages/NPost2900Attach2.doc 

2009. Guidance for Implementation of Federal Wildland Fire Management Policy. February 13.  

2012. Interagency Standards for Fire and Fire Aviation Operations (Red Book). NFES 2724. January. 
Access at http://www.nifc.gov/PUBLICATIONS/redbook/2012/2012RedBookALL.pdf 

United States Department of Agriculture Natural Resource Conservation Service, National Soil Survey 
Handbook.Access 2012 at  http://soils.usda.gov/technical/handbook/contents/part622.html 

2012.  Field Office Technical Guide. Accessed September 2012 at 
http://www.nm.nrcs.usda.gov/technical/fotg/section-2/esd.html. For Mora NFH-TC, visit 
http://www.nm.nrcs.usda.gov/technical/fotg/section-2/esd/2003mlramap/70A-
CanadianRiverPlains_Valley.html; and for SW Native AR&RC, visit 
http://www.nm.nrcs.usda.gov/technical/fotg/section-2/esd/2003mlramap/42-
SouthernDeserticBasinsPln_Mtns.html; http://www.nm.nrcs.usda.gov/technical/fotg/section-
2/esd/2003mlramap/42-SouthernDeserticBasinsPlns_Mtns/42_3.html; and 
http://esis.sc.egov.usda.gov/ESI_Rangeland/frmSoilIndexReport.aspx.  

US Forest Service. 2000. Protecting People and Sustaining Resources in Fire-Adapted Ecosystems A Cohesive 
Strategy.  The Forest Service Management Response to the General Accounting Office Report 
GAO/RCED-99-65, April 13. Access at http://qlg.org/pub/miscdoc/Cohesive-Strategy-Final-Report-4-
25.pdf 

United States Fish and Wildlife Service. 2010. Prescribed fire information accessed June 2012 at 
http://www.fws.gov/midwest/Windom/Fire.html  

Wade, D.D., and J.D. Lunsford. 1988. A Guide for Prescribed Fire in Southern Forests. U. S. Department of 
Agriculture, Forest Service. Accessed from http://www.forestencyclopedia.net/p/p1768/.  

Weiler, Gregory J. 1982. The use of saline water to establish native species on topsoiled mine spoil. In: Aldon, Earl 
F.; Oaks, Wendall R., eds. Reclamation of Mined Lands in the Southwest: A Symposium. October 20-22, 
1982. Albuquerque, NM: Soil Conservation Society of America--New Mexico Chapter: 174-177. [2476].  

Western Forestry Leadership Coalition. 2010. The true cost of wildfire in the western U.S. Accessed June 27, 2012, 
at http://www.wflccenter.org/news_pdf/324_pdf. 

Whisenant, Steven G. 199 0. Changing Fire Frequencies on Idaho ’s Snake River Plains: Ecological and 
Management Implications. In: McArthur, E. Durant; Romney, Evan M.; Smith, Stanley D.; Tueller, Paul T , 
eds. Proceedings of a symposium on cheatgrass  invasion, shrub die-off, and other aspects of shrub biology 
and management;1989 April 5-7;Las Vegas, NV. Gen.Tech.Rep.INT-276. Ogden, UT: U.S. Department of 
Agriculture, Forest Service, Intermountain Research Station: 4-10. Access at 
http://www.forestencyclopedia.net/p/p744/c/c5343/view. 

Whitson, T. D. and D. W. Koch. 1998. Control of downy brome (Bromus tectorum) with herbicides and perennial 
grass competition. Weed Technology 12:391–396. 

http://www.nm.nrcs.usda.gov/technical/fotg/section-2/esd.html
http://www.nm.nrcs.usda.gov/technical/fotg/section-2/esd/2003mlramap/70A-CanadianRiverPlains_Valley.html
http://www.nm.nrcs.usda.gov/technical/fotg/section-2/esd/2003mlramap/70A-CanadianRiverPlains_Valley.html
http://www.nm.nrcs.usda.gov/technical/fotg/section-2/esd/2003mlramap/42-SouthernDeserticBasinsPln_Mtns.html
http://www.nm.nrcs.usda.gov/technical/fotg/section-2/esd/2003mlramap/42-SouthernDeserticBasinsPln_Mtns.html
http://www.nm.nrcs.usda.gov/technical/fotg/section-2/esd/2003mlramap/42-SouthernDeserticBasinsPlns_Mtns/42_3.html
http://www.nm.nrcs.usda.gov/technical/fotg/section-2/esd/2003mlramap/42-SouthernDeserticBasinsPlns_Mtns/42_3.html
http://esis.sc.egov.usda.gov/ESI_Rangeland/frmSoilIndexReport.aspx
http://www.fws.gov/midwest/Windom/Fire.html
http://www.forestencyclopedia.net/p/p1768/


 U.S. Fish and Wildlife Service, Region 2 

Chapter 5: Literature Cited 5-5 

Winthrop, Kate. US Department of the Interior Bureau of Land Management, Heritage Resources. “Bare Bones 
Guide to Fire Effects on Cultural Resources for Cultural Resource Specialists.” Accessed June 2012 at  
http://www.blm.gov/wo/st/en/prog/more/CRM/fire_and_heritage/fire_effects_on_cultural.print.html 

Zouhar, Kristin, Jane Kapler Smith, Steve Sutherland, Matthew L. Brooks. 2008. Wildland Fire in Ecosystems: Fire 
and Nonnative Invasive Plants. General Technical Report RMRS-GTR-42-vol. 6. Ogden, UT: US 
Department of Agriculture, Forest Service, Rocky Mountain Research Station. 355 p.  

 

 

  



Environmental Assessment, New Mexico Fire District 

5-6 Chapter 5: Literature Cited 

 



1 

Finding of No Significant Impact 
on the 

Environmental Assessment for the 
New Mexico Fire District Fire Management Plan 

November 06, 2012 
The United States Fish and Wildlife Service (FWS or “Service”) prepared the accompanying 

Environmental Assessment (EA) for the New Mexico Fire District Fire Management Plan (FMP) to 
present various management strategies to reduce hazardous fuels and prepare for a potentially 
devastating wildfire, protect and enhance wildlife habitat, control invasive plant species, and promote 
the growth of native plants. The Service proposed various methods (such as prescribed fire, 
mechanical, and chemical treatments to achieve management objectives at the following eight FWS 
units in the New Mexico Fire District: 

1. Bitter Lake National Wildlife Refuge (NWR)  

2. Bosque del Apache NWR  

3. Southwestern Native Aquatic Resources and Recovery Center (SW Native AR&RC) 

4. Las Vegas NWR  

5. Maxwell NWR  

6. Mora NFH- 

7. San Andres NWR  

8. Appendix H: Sevilleta NWR  

There are two district-wide objectives for the FWS New Mexico Fire District.  These two 
objectives are presented for fire management actions at the six NWRs, Mora NFH–TC, and 
SW Native AR&RC based on the purpose and need for the FMP, FWS direction, and the goals and 
objectives contained in the comprehensive conservation plans for the refuges. The following 
objectives guided the development of four proposed alternatives: 

1. Protect life, property, human improvements, and cultural resources from the threat of wildfire 
through prevention, education, mitigation, and restoration actions on and adjacent to the six 
NWRs, Mora NFH–TC, and SW Native AR&RC.    

2. Protect, restore, and maintain the ecological integrity of native biological communities by 
using prescribed fire (planned ignitions), wildfire (unplanned ignitions), and mechanical and 
chemical treatment methods to support a diversity of wildlife occurring on and near the six 
NWRs, Mora NFH–TC, and SW Native AR&RC. 
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PUBLIC INVOLVEMENT 

The Service initiated the scoping process for the EA on December 15, 2011. Scoping is 
described in the Council on Environmental Quality’s regulations for implementing the National 
Environmental Policy Act of 1969 as an early and open process to ensure that the full range of issues 
related to a proposed action are addressed and that all significant issues are identified. Scoping also 
provides the opportunity for agencies, elected officials, members of the public, and American Indian 
tribes to present additional background and technical information.  

The Service mailed 497 scoping letters to the EA mailing list to let state, local, and other 
federal agencies; elected officials; citizens; and businesses know of the Scoping Document’s 
availability on the refuge websites.  The Scoping Document provided an overview of each refuge and 
a summary of the purpose and need and proposed alternatives to be analyzed in this EA.  The letter 
was mailed well before the beginning of the scoping period, which began on December 15, 2011, and 
ended on January 20, 2012.  

A scoping letter was also sent to every tribe in the southwest region during public scoping. 
Refer to “Chapter 4: Consultation and Coordination” in the EA for a list of the tribes.  

ALTERNATIVES 

Four proposed alternatives were evaluated in the EA. Alternative A is selected for implementation 
as described in the EA, which accompanies this Finding of No Significant Impact.   

Alternative A: No Action—Continue Current Level of Fire Management (Prescribed  
Fire, Chemical, and Mechanical Treatments and Fire Suppression)  

Alternative B: Fire Suppression Only 

Alternative C: Prescribed Fire Treatments and Fire Suppression 

Alternative D: Chemical and Mechanical Treatments and Fire Suppression 

DECISION 

The FWS decision is to select Alternative A, along with the resource protection measures 
(mitigation measures) described in Chapter 2, Table 2-3 of the EA. 

MITIGATION MEASURES 

The mitigation measures are referred to as resource protection measures in the EA and are listed 
in Chapter 2, Table 2-3 of that document. The resource protection measures are incorporated into the 
proposal, and they will be effective in eliminating or reducing the level of environmental effects.  
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ENVIRONMENTALLY PREFERRED ALTERNATIVE 

Alternative A will meet the two primary district-wide objectives for fire and fuels management 
actions at the eight FWS units, and it fully addresses the need for action as presented in Chapter 1 of 
the EA. The EA supports the FWS determination that Alternative A can be implemented with no 
significant impacts on vegetation, wildlife, soils, water quality, air quality, cultural resources, and 
public health and safety, thus it is also the FWS environmentally preferred alternative.  

ENVIRONMENTAL CONSEQUENCES  
OF THE SELECTED ALTERNATIVE 

The environmental consequences (effects) of Alternative A are described in detail in the EA in 
“Chapter 3: Affected Environmental and Environmental Consequences.”   

FINDINGS 

I find that the selected alternative, Alternative A, does not constitute a major federal action that 
would significantly affect the quality of the human environment. Therefore, in accordance with the 
National Environmental Policy Act of 1969 and regulations of the Council on Environmental Quality 
(40 CFR 1508.9), an environmental impact statement is not required.  

 

 

 

Approved: ________________________________________          _____________________ 
 Dr. Benjamin Tuggle, Director                                                       Date 

 US Fish and Wildlife Service, Region 2 
 



Chapter 1 Policy  
U.S. Fish and Wildlife Service (Service) Mission, Goals and Refuge Purpose: 

The mission of the Service, set forth in National Policy Issuance 99-01, is: 

 “working with others to conserve, protect, and enhance fish, wildlife, and plants and their habitats 
for the continuing benefit of the American people.” (601 FW1) 

One avenue to accomplish this mission is through a System of National Wildlife Refuges (NWRS). The 
NWRS also has a mission which was developed through the Administration Act, as amended by the 
Improvement Act.  It states:  

“the mission of the System is to administer a national network of lands and waters for the 
conservation, management, and where appropriate, restoration of the fish, wildlife, and plant 
resources and their habitats within the United States for the benefit of present and future 
generations of Americans.”(601.FW1) 

In 2011 the Service led an effort to reconfirm its commitment to “Leading Conservation into the Future”.   
During this effort, a set of Guiding Principles were established.  All of these Principles are relevant to the 
fire program and critical for establishing a strong, purposeful fire management program. 

 We are land stewards, guided by Aldo Leopold’s teachings that land is a community of live and 
that love and respect for the land is an extension of ethics.  We seek to reflect that land ethic in 
our stewardship and to instill it in others. 

 Wild lands and the perpetuation of diverse and abundant wildlife are essential to the quality of 
the American life. 

 We are public servants.  We owe our employers, the American people, hard work, integrity, 
fairness and a voice in the protection of their trust resources. 

 Management, ranging from preservation to active manipulation of habitats and population, is 
necessary to achieve Refuge System and U.S. Fish and Wildlife Service missions. 

 Wildlife-dependent uses involving hunting, fishing, wildlife observation, photography, 
interpretation and education, when compatible, are legitimate and appropriate uses of the 
Refuge System. 

 Partnerships with those who want to help meet our mission are welcome and indeed essential.  

 Employees are our most valuable resource.  They are respected and deserve an empowering, 
mentoring and caring work environment. 

 We respect the rights, beliefs and opinions of our neighbors. 

 We are a science-based organization.  We subscribe to the highest standards of scientific 
integrity and reflect this commitment in the design, delivery and evaluation of all of our work. 

In keeping with the stewardship and ethics of the guiding principles outlined above, the goal of 
wildland fire management within the Service is to work within these guiding principles to help 
accomplish the missions of both the Service and the National Wildlife Refuge System. This will be 
accomplished within the amendments to the National Wildlife Refuge System Administration Act 
(Administration Act) made by the National Wildlife Refuge System Improvement Act of 1997 
(Improvement Act). 



Federal Wildland Fire Policy 
 
In 2009, the National Wildfire Coordinating Group (NWCG) issued a memorandum to the NWCG 
executive board (NWCG #001-2009, January 7, 2009) that:  

1. Affirms the soundness of the Review and Update of the 1995 Federal Wildland Fire Management 
Policy (January 2001), 

2. Reiterates the policy changes stated in a May 2, 2008 Wildland Fire Leadership Council (WFLC) 
memorandum entitled Modification of Federal Wildland Fire Policy Guidance, 

3. States that the Wildland Fire Decision Support System (WFDSS) will replace existing analysis 
and decision processes, and 

4. Confirms that the Interagency Strategy for the Implementation of Federal Wildland Fire 
Management Policy (June 20, 2003) will be replaced in 2009.    

 
With this series of events, the “Guidance for Implementation of Federal Wildland Fire Management 
Policy” (February 2009), replaces the “Interagency Strategy for the Implementation of Federal Wildland 
Fire Management Policy” (June 20, 2003).   
 
This updated guidance consolidates and clarifies changes that have occurred since the 2003 strategy 
document was issued, and provides revised direction for consistent implementation of the “Review and 
Update of the 1995 Federal Wildland Fire Management Policy” (January 2001). 
 
One area that received strengthened consideration is the Wildland Urban Interface (WUI). WUI is 
more complex and extensive than previously considered in the 1995 and 2001 Federal Fire Policy 
reviews. Fire management activities affecting WUI areas require closer coordination and more 
engagement between federal, state, local and tribal land and fire managers to ensure firefighter and 
public safety and mitigate property loss from wildland fire. 

 
The following guidelines will be used to provide consistent implementation of Federal Wildland Fire 
Policy.  Further guidance is provided in the Federal Wildland Fire Management Fire Policy section of the 
Guidance for Implementation of Federal Wildland Fire Management Policy, (Table 1). 

1. Wildland fire management agencies will use common standards for all aspects of their fire 
management programs to facilitate effective collaboration among cooperating agencies. 

2. Agencies and bureaus will review, update, and develop agreements that clarify the 
jurisdictional inter-relationships and define the roles and responsibilities among local, State, 
tribal, and Federal fire protection entities. 

3. Response to wildland fire will be coordinated across levels of government regardless of the 
jurisdiction at the ignition source. 

4. Fire management planning will be intergovernmental in scope and developed on a landscape 
scale. 

5.   Wildland fire is a general term describing any non-structure fire that occurs in the wildland.    
Wildland fires are categorized into two distinct types: 

a. Wildfires – Unplanned ignitions or prescribed fires that are declared wildfires. 
b. Prescribed fires – Planned ignitions. 



6. A wildland fire may be concurrently managed for one or more objectives, and objectives can 
change as the fire spreads across the landscape.  Objectives are affected by changes in the fuels, 
weather, topography, varying social understanding and tolerance, and involvement of other 
governmental jurisdictions having different missions and objectives. 

7. Management response to a wildland fire on Federal land is based on objectives established in the 
applicable Land/Resource Management Plan and/or the Fire Management Plan. 

8. Initial action on human-caused wildfire will be to suppress the fire at the lowest cost with the 
fewest negative consequences with respect to firefighter and public safety. 

9. Managers will use a decision support process to guide and document wildfire management 
decisions (Wildland Fire Decision Support System (WFDSS)).  The process will provide 
situational assessment, analyze hazards and risk, define implementation actions, and document 
decisions and rationale for those decisions. 

 
This FMP meets the foundational guiding principles (below) for Federal Wildland Fire Management 
Policy  excerpted from the Review and Update of the 1995 Federal Wildland fire Management Policy 
(January 2001).   

 Guiding Principles 
 

1) Firefighter and public safety is the first priority in every fire management activity. 
2) The role of wildland fire as an essential ecological process and natural change agent will be 

incorporated into this planning process. 
3) Fire management plans, programs, and activities support land and resources management 

plans and their implementation. 
4) Sound risk management is the foundation of all fire management activities. 
5) The fire management programs and activities are economically viable, based upon values to 

be protected, costs, and land and resource management objectives. 
6) Fire management plans and activities are based upon the best available science. 
7) Fire management plans and activities incorporate public health and environmental quality 

considerations. 
8) Federal, State, tribal, local, interagency, and international coordination and cooperation are 

essential. 
9) Standardization of policies and procedures among federal agencies is an ongoing objective. 

 
Federal Wildland Fire Cost Effectiveness Policy 
 
Maximizing the cost effectiveness of any fire operation is the responsibility of all involved, including 
those who authorize, direct, or implement operations. Cost effectiveness is the most economical use of 
resources necessary to accomplish project/incident objectives.  Accomplishing the objectives safely and 
efficiently will not be sacrificed for the sole purpose of “cost-saving.”  Appropriate oversight will ensure 
that expenditures are commensurate with values to be protected. Other factors besides those in the 
biophysical environment may influence decisions, including those from the social, political, and 
economic realms (FWS Fire Management Handbook).  The Wildland Fire Decision Support System 
(WFDSS) or other required wildfire decision support tool will be used for analysis of integrated risk and 
cost management. 
 
National Fire Plan 



 
This FMP meets the policy and direction in the National Fire Plan as it emphasizes the following primary 
goals of the 10 Year Comprehensive Strategy and Cohesive Strategy for Protecting People and Sustaining 
Natural Resources: 
 

1. Improve fire prevention and suppression 
2. Reduce hazardous fuels 
3. Restore fire-adapted ecosystems 
4. Promote community assistance. 

Department of Interior and Service Fire Management Plan Requirement 

The Department of the Interior (DOI) and the Service requires every area with burnable vegetation must 
have an approved fire management plan.  Fire management plans must be consistent with firefighter and 
public safety, values to be protected, and land, natural, and cultural resource management plans and 
must address public health issues.  Fire management plans must also address all potential wildland fire 
occurrences and include the full range of wildland fire management actions.  Bureau fire management 
plans must be coordinated, reviewed, and approved by responsible agency administrators, to insure 
consistency with approved land management plans (DOI 620 1.4 B )   

U.S. Fish & Wildlife Service (FWS) Policy 
 
By addressing the range of potential wildland fire occurrences and including a full range of management 
responses, this FMP meets Service wildland fire policy.  It is consistent with the Service Fire 
Management Handbook and the supplemental guidance in Interagency Standards for Fire and Fire 
Aviation Operations (Red Book).  This plan affirms these key elements of FWS fire policy (621 FW 1): 
 

• Firefighter and public safety is the first priority of the fire management program, and with 
the possible exception of instances where the life of another is in jeopardy, we will not 
purposely expose an employee, contractor, or cooperator to life-threatening conditions or 
situations. 

• Only trained and qualified fire management leaders and personnel and agency administrators 
will be responsible for, and conduct, wildland fire management duties and operations. 

• Trained and certified employees will participate in the wildland fire management program as 
the situation requires, and non-certified employees will provide needed support as necessary. 

• Fire management planning, preparedness, wildland and prescribed fire operations, other 
hazardous fuel operations, monitoring, and research will be conducted on an interagency 
basis with involvement by all partners to the extent practicable. 

• The responsible agency administrator has coordinated, reviewed, and approved this FMP to 
ensure consistency with approved land management plans, values to be protected, and 
natural and cultural resource management plans, and that it addresses public health issues 
related to smoke and air quality. 

• Fire, as an ecological process, has been integrated into resource management plans and 
activities on a landscape scale, across agency boundaries, based upon the best available 
science. 

• Wildland fire is used to meet identified resource management objectives and benefits when 
appropriate; 



• Prescribed fire is employed whenever it is an appropriate tool for managing our resources 
and protecting against wildfire whenever it threatens human life, property, and 
natural/cultural resources; 

• Management actions on wildfires will consider firefighter and public safety, cost 
effectiveness, values to protect, and natural and cultural resource objectives; 

• Staff members will work with local cooperators and the public to prevent unauthorized 
ignition of wildfires on our lands. 

The Service expects that the FMP integrate all wildland fire management and related activities within the 
context of an approved Comprehensive Conservation Plan (CCP) and other land management plans. It 
defines a program to manage wildland fires and to assure that wildland fire management goals and 
considerations are coordinated and implemented to assist in meeting land management goals and 
objectives. 
 
Regional Policies 
 
All units in Region 2 of the Fish and Wildlife Service will operate under a current Fire Management Plan.  
These plans will follow National and Agency specific policies laid out above.  Each plan will be reviewed 
on a yearly basis to ensure that the plan covers current goal, objectives and activities on refuge lands.  
This can be done utilizing the short checklist.  It the plan does not adequately cover current refuge goal, 
objective and actions for fire management the plan needs to be updated.  Regardless of currency the 
refuge fire management plan will be reviewed on an annual basis. 
 
Land Management Plans 
 
The FWS develops a land management plan called a Comprehensive Conservation Plan (CCP) for all of 
its units.  Step – down plans, such as a Habitat Management Plan (HMP) and Fire Management Plan, are 
then developed based on the goals and objectives described in the CCP. 
 
A CCP was completed for: 

• Bitter Lake NWR,  
• Bosque del Apache NWR,  
• Las Vegas NWR,  
• Maxwell NWR,  
• San Andres NWR,  
• Sevilleta NWR,  

 
 
CHAPTER 2.  Environmental Compliance 
 
National Environmental Policy Act (NEPA) 
 
Environmental Assessment 
 
An Environmental Assessment (EA) containing all eight units above was prepared in early 2011.  A 45 
day public scoping period was completed prior to the full alternative development and comments from the 
scoping helped to shape the preferred alternative.  The multi-unit EA was developed with the format of 
showcasing each unit individually within the larger document.  A spatial element was also depicted for 
each unit as described above.   The EA was conducted in accordance with Council on Environmental 



Quality (CEQ) regulations for implementing the National Environmental Policy Act (40 Code of Federal 
Regulations [CFR] 1500).   
 
Categorical Exclusions 
 
The Code of Federal Regulations (CFR) (43 CFR 46.210) and DOI Manual (Part 516 DM 8.5) identifies 
Categorical Exclusions (CX) pursuant to 43 CFR 46.205 for fire and fuels management actions.  
Categorical exclusions are classes of actions which do not individually or cumulatively have a significant 
effect on the human environment.  Categorical exclusions are not the equivalent of statutory exemptions.  
If exceptions to categorical exclusions apply, under 46 CFR 43.215 categorical exclusions cannot be used.  
A list of categorical exclusions that may apply to fire management activities will be found as an appendix 
in the SFMP. 
 
When using CX(s) for planned fire management activities (including prescribed fires, non-fire hazardous 
fuels treatments, and BAER/BAR), the refuge staff will follow guidance identified in Code of Federal 
Regulations, DOI Manual and agency policy (Fire Management Handbook), and regional guidance for the 
application and documentation of the appropriate categorical exclusion(s).  Per national and regional 
guidance, the refuge staff will also document the use of categorical exclusions.  Documentation of use of 
CX(s) will be kept in the project file (for fuels treatment) or incident history (wildfire) file. 
 
National Historical Preservation Act of 1966 and Archeological Resources Protection Act of 1979 
 
Fire management activities on the refuges will be implemented in accordance with the regulations and 
directions governing the protection of cultural resources as outlined in Section 106 of the National 
Historic Preservation Act of 1966, as amended.  The refuges will also comply with procedures identified 
in the Archeological Resources Protection Act of 1979 and the Archeological and Historical Preservation 
Act of 1974. 
 
All units in this SFMP will ensure compliance with Section 106 of NHPA for fire management by taking 
the following actions: 

• for wildfires;  
• for Burned Area Emergency Response (BAER);  
• for Burned Area Rehabilitation (BAR); and  
• for fuels treatments.  

 
Endangered Species Act of 1973 (ESA) 
 
Section 7 of the ESA of 1973 (16 U.S.C. 1531-1544, 87 Stat. 884) directs all Federal agencies to use their 
existing authorities to conserve threatened and endangered species and to ensure that their actions do not 
jeopardize listed species or destroy or adversely modify proposed critical habitat. Section 7(a)-(d) applies 
to situations involving acts of God, disasters, casualties, national defense or security emergencies, etc., 
and allows the regulations for implementing this section to accommodate the need for Federal agencies to 
respond immediately to emergencies.  Results of Section 7 consultations as well as other information 
regarding threatened and endangered species will be found as an Appendix within the SFMP. 
 
Further information regarding Section 7 consultations can be found at: 
http://www.fws.gov/news/issues/fire.html and within the Section 7 Consultation Handbook located at 
http://www.fws.gov/endangered/consultations/s7hndbk/s7hndbk.htm 
 

http://www.fws.gov/news/issues/fire.html
http://www.fws.gov/endangered/consultations/s7hndbk/s7hndbk.htm


The refuges will implement their fire management program within the restraints of the Endangered 
Species Act (1973), as amended, and will take appropriate action to identify and protect from adverse 
impacts any rare, threatened, or endangered species and its habitats located within the refuges.   
 
While the Section 7s for the CCPs were completed with the best information available at the time, it is 
acknowledged that subsequent planning of individual activities may identify effects to listed species that 
were unknown at the time.  In consultation with their staff, the agency administrator will determine on an 
annual basis:   

1) whether any new ESA listings or designations of critical habitat have occurred for species in 
the vicinity;  

2) whether any new T&E surveys have revealed species locations in or near proposed projects; 
and  

3) whether the projects conducted the previous year had the intended effects on T&E species 
and habitat.   

All units in this SFMP will ensure compliance with Section 7 of the Endangered Species Act for fire 
management by taking the following actions: 

• for wildfires;  
• for Burned Area Emergency Response (BAER);  
• for Burned Area Rehabilitation (BAR); and  
• for fuels treatments.  

 
FWS policy requires that State threatened and endangered species and species of concern be incorporated 
into all planning activities.   FWS staff will consult with State officials for fire management activities 
which may affect species or their habitats that are identified on these lists.  
 
Clean Air Act of 1990 (CAA) 
 
Activities which discharge pollutants (CO, PM10, PM2.5, and other pollutants from fires) are subject to, 
and must comply with, all applicable Federal, State, and local air pollution control requirements as 
specified in Section 118 of the Clean Air Act, as amended.  Air quality for the refuges is regulated by the 
State of Wyoming Department of Environmental Quality (WDEQ).   
 
The area encompassed by this FMP is currently designated as “Attainment” for the six Criteria Pollutants 
(Ozone, Carbon Monoxide (CO), Nitrogen Dioxide (NO2), Sulfur Dioxide (SO2), Particulate Matter 
(PM2.5 & PM10), and Lead (Pb) by the Environmental Protection Agency (EPA).  Information regarding 
compliance with the national air quality standards can be found at http://www.epa.gov/oar/oaqps/. 
 
Clean Water Act (CWA) 
 
Fire management activities within the refuges must comply with regulations within the CWA.  Erosion 
from wildland fires is considered a non-point source form of pollution by federal Environmental 
Protection Agency.  Recently burned areas can erode when heavy precipitation occurs.  Additionally, fire 
retardant chemicals and foams that may be used in wildland fire activities may pose a threat to water 
resources.  The refuge will follow guidelines for use of fire retardants and foam identified in Guidelines 
for Aerial Delivery of Retardant or Foam near Waterways. 
 
The Wilderness Act of 1964 (TWA) 
 
Bosque del Apache and Bitter Lake NWRs have designated wilderness areas.  The remaining units do not 
have any designated or proposed wilderness areas due to the lack of area that meets wilderness criteria.  

http://www.epa.gov/oar/oaqps
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Acronyms Used in this Document 
AAR alternate action review LMZ land management zone 

APZ asset protection zone  LTER long-term ecological research 

AQB Air Quality Bureau LTIP Long-term Implementation Plan 

BAER burned area emergency response MIST minimum impact suppression tactics 

BAR burned area rehabilitation NAAQS National Ambient Air Quality Standards 

BI burning index NASA National Aeronautics and Space Administration 

BLM Bureau of Land Management NEPA National Environmental Policy Act 

CCA Clean Air Act NFH-TC national fish hatchery-technology center 

CCP comprehensive conservation plan NM New Mexico 

CEQ Council on Environmental Quality NWCG National Wildfire Coordinating Group 

CFR Code of Federal Regulations NWR national wildlife refuge 

CO carbon monoxide ºC degrees centigrade 

CWA Clean Water Act PM particulate matter 

CWPP community wildfire protection plan PPE personal protective equipment 

CX categorical exclusion PUP Pesticide Use Proposal 

DDO Designated Duty Officer RNA research natural area 

DEQ Department of Environmental Quality ROSS Resource Ordering Support System 

DM Department Manual SFMP spatial fire management plan 

DOA delegation of authority SMZ strategic management Zone 

DOI Department of the Interior T&E threatened and endangered 

EA environmental assessment USC United States Code 

EPA US Environmental Protection Agency USFWS US Fish and Wildlife Service 

ERC energy release component USFWS United States Fish and Wildlife Service 

ES emergency stabilization WA wilderness area 

ESA Endangered Species Act WFDSS Wildland Fire Decision Support System 

FMIS Fire Management Information System WFIP Wildland Fire Implementation Plan 

FMO Fire Management Officer WFLC Wildland Fire Leadership Council 

FMP fire management plan WFMI wildland fire management information 

FMZ fire management zone WFSA wildland fire situation analysis 

FONSI finding of no significant impact WFU wildland fire use 

FPA Fire Program Analysis WSMR White Sands Missile Range 

FR Federal Register WUI wildland urban interface 

HMP habitat management plan 

IC Incident Commander 

ICS Incident Command System 

IQCS Incident Qualifications Certifications System 

JER Jornada Experimental Range 
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Chapter 1: Policy 1-1 

Chapter 1. Policy 

1.1 U.S. Fish and Wildlife Service  
Mission, Goals and Refuge Purpose 

The mission of the U.S. Fish and Wildlife Service (USFWS or “Service”), set forth in 
National Policy Issuance 99-01, is 

working with others to conserve, protect, and enhance fish, 
wildlife, and plants and their habitats for the continuing benefit 
of the American people. (601 FW1) 

One avenue to accomplish this mission is through the National Wildlife Refuge System  
(NWRS). The NWRS also has a mission, which was developed through the Administration Act, 
as amended by the Improvement Act.  The NWRS’s mission states  

the mission of the System is to administer a national network of 
lands and waters for the conservation, management, and where 
appropriate, restoration of the fish, wildlife, and plant 
resources and their habitats within the United States for the 
benefit of present and future generations of Americans. 
(601.FW1) 

In 2011 the Service led an effort to reconfirm its commitment to “Leading Conservation 
into the Future”.  During this effort, a set of Guiding Principles were established.  All of these 
Principles are relevant to the fire program and critical for establishing a strong, purposeful fire 
management program. 

• We are land stewards, guided by Aldo Leopold’s teachings that land is a 
community of live and that love and respect for the land is an extension of ethics.  
We seek to reflect that land ethic in our stewardship and to instill it in others. 

• Wild lands and the perpetuation of diverse and abundant wildlife are essential to the 
quality of the American life. 

• We are public servants.  We owe our employers, the American people, hard work, 
integrity, fairness and a voice in the protection of their trust resources. 

• Management, ranging from preservation to active manipulation of habitats and 
population, is necessary to achieve Refuge System and U.S. Fish and Wildlife 
Service missions. 

• Wildlife-dependent uses involving hunting, fishing, wildlife observation, 
photography, interpretation and education, when compatible, are legitimate and 
appropriate uses of the Refuge System. 
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• Partnerships with those who want to help meet our mission are welcome and indeed 
essential.  

• Employees are our most valuable resource — they are respected and deserve an 
empowering, mentoring, and caring work environment. 

• We respect the rights, beliefs, and opinions of our neighbors. 

• We are a science-based organization.  We subscribe to the highest standards of 
scientific integrity and reflect this commitment in the design, delivery and 
evaluation of all of our work. 

In keeping with the stewardship and ethics of the guiding principles outlined above, the 
goal of wildland fire management within the Service is to work within these guiding principles to 
help accomplish the missions of both the Service and the National Wildlife Refuge System. This 
will be accomplished within the amendments to the National Wildlife Refuge System 
Administration Act (Administration Act) made by the National Wildlife Refuge System 
Improvement Act of 1997 (Improvement Act). 

1.2 Federal Wildland Fire Policy 

In 2009, the National Wildfire Coordinating Group (NWCG) issued a memorandum to the 
NWCG executive board (NWCG #001-2009, January 7, 2009) that  

1. affirms the soundness of the Review and Update of the 1995 Federal Wildland Fire 
Management Policy (January 2001); 

2. reiterates the policy changes stated in a May 2, 2008 Wildland Fire Leadership 
Council (WFLC) memorandum entitled Modification of Federal Wildland Fire 
Policy Guidance; 

3. states that the Wildland Fire Decision Support System (WFDSS) will replace 
existing analysis and decision processes; and 

4. confirms that the Interagency Strategy for the Implementation of Federal Wildland 
Fire Management Policy (June 20, 2003) will be replaced in 2009.    

With this series of events, the Guidance for Implementation of Federal Wildland Fire 
Management Policy (February 2009), replaces the Interagency Strategy for the Implementation 
of Federal Wildland Fire Management Policy (June 20, 2003).   

This updated guidance consolidates and clarifies changes that have occurred since the 2003 
strategy document was issued, and provides revised direction for consistent implementation of 
the Review and Update of the 1995 Federal Wildland Fire Management Policy (January 2001). 

One area that received strengthened consideration is the Wildland Urban Interface (WUI). 
WUI is more complex and extensive than previously considered in the 1995 and 2001 Federal 
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Fire Policy reviews. Fire management activities affecting WUI areas require closer coordination 
and more engagement between federal, state, local and tribal land and fire managers to ensure 
firefighter and public safety and mitigate property loss from wildland fire. 

The following guidelines will be used to provide consistent implementation of Federal Wildland 
Fire Policy.  Further guidance is provided in the Federal Wildland Fire Management Fire Policy section 
of the Guidance for Implementation of Federal Wildland Fire Management Policy (Table 1 in that 
policy). 

1. Wildland fire management agencies will use common standards for all aspects of 
their fire management programs to facilitate effective collaboration among 
cooperating agencies. 

2. Agencies and bureaus will review, update, and develop agreements that clarify the 
jurisdictional inter-relationships and define the roles and responsibilities among 
local, State, tribal, and Federal fire protection entities. 

3. Response to wildland fire will be coordinated across levels of government 
regardless of the jurisdiction at the ignition source. 

4. Fire management planning will be intergovernmental in scope and developed on a 
landscape scale. 

5. Wildland fire is a general term describing any non-structure fire that occurs in the 
wildland.    Wildland fires are categorized into two distinct types: 

a. Wildfires – unplanned ignitions or prescribed fires that are declared wildfires. 

b. Prescribed fires –planned ignitions. 

6. A wildland fire may be concurrently managed for one or more objectives, and 
objectives can change as the fire spreads across the landscape.  Objectives are 
affected by changes in the fuels, weather, topography, varying social understanding 
and tolerance, and involvement of other governmental jurisdictions having different 
missions and objectives. 

7. Management response to a wildland fire on federal land is based on objectives 
established in the applicable land/resource management plan and/or the fire 
management plan. 

8. Initial action on human-caused wildfire will be to suppress the fire at the lowest 
cost with the fewest negative consequences with respect to firefighter and public 
safety. 

9. Managers will use a decision support process to guide and document wildfire 
management decisions (WFDSS).  The process will provide situational assessment, 
analyze hazards and risk, define implementation actions, and document decisions 
and rationale for those decisions. 
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This FMP meets the foundational guiding principles (below) for Federal Wildland Fire 
Management Policy  excerpted from the Review and Update of the 1995 Federal Wildland fire 
Management Policy (January 2001).   

Guiding Principles 

1. Firefighter and public safety is the first priority in every fire management activity. 

2. The role of wildland fire as an essential ecological process and natural change agent 
will be incorporated into this planning process. 

3. Fire management plans, programs, and activities support land and resources 
management plans and their implementation. 

4. Sound risk management is the foundation of all fire management activities. 

5. The fire management programs and activities are economically viable, based upon 
values to be protected, costs, and land and resource management objectives. 

6. Fire management plans and activities are based upon the best available science. 

7. Fire management plans and activities incorporate public health and environmental 
quality considerations. 

8. Federal, State, tribal, local, interagency, and international coordination and 
cooperation are essential. 

9. Standardization of policies and procedures among federal agencies is an ongoing 
objective. 

1.3 Federal Wildland Fire Cost Effectiveness Policy 

Maximizing the cost effectiveness of any fire operation is the responsibility of all involved, 
including those who authorize, direct, or implement operations. Cost effectiveness is the most 
economical use of resources necessary to accomplish project/incident objectives.  Accomplishing 
the objectives safely and efficiently will not be sacrificed for the sole purpose of “cost-saving.”  
Appropriate oversight will ensure that expenditures are commensurate with values to be 
protected. Other factors besides those in the biophysical environment may influence decisions, 
including those from the social, political, and economic realms (USFWS Fire Management 
Handbook).  The WFDSS or other required wildfire decision support tool will be used for 
analysis of integrated risk and cost management. 

1.4 National Fire Plan 

This SFMP meets the policy and direction in the National Fire Plan as it emphasizes the 
following primary goals of the 10 Year Comprehensive Strategy and Cohesive Strategy for 
Protecting People and Sustaining Natural Resources: 
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1. Improve fire prevention and suppression 

2. Reduce hazardous fuels 

3. Restore fire-adapted ecosystems 

4. Promote community assistance. 

1.5 Department of Interior and Service  
Fire Management Plan Requirement 

The Department of the Interior (DOI) and the Service require that  

every area with burnable vegetation must have an approved fire 
management plan.  Fire management plans must be consistent 
with firefighter and public safety, values to be protected, and 
land, natural, and cultural resource management plans and must 
address public health issues.  Fire management plans must also 
address all potential wildland fire occurrences and include the 
full range of wildland fire management actions.  Bureau fire 
management plans must be coordinated, reviewed, and approved 
by responsible agency administrators, to insure consistency with 
approved land management plans. (DOI 620 1.4 B)   

1.6 U.S. Fish and Wildlife Service Policy 

By addressing the range of potential wildland fire occurrences and including a full range of 
management responses, this SFMP meets Service wildland fire policy.  It is consistent with the 
Service Fire Management Handbook and the supplemental guidance in Interagency Standards 
for Fire and Fire Aviation Operations (Red Book).  This plan affirms these key elements of 
USFWS fire policy (621 FW 1): 

• Firefighter and public safety is the first priority of the fire management program, 
and with the possible exception of instances where the life of another is in jeopardy, 
we will not purposely expose an employee, contractor, or cooperator to life-
threatening conditions or situations. 

• Only trained and qualified fire management leaders, personne, and agency 
administrators will be responsible for, and conduct, wildland fire management 
duties and operations. 

• Trained and certified employees will participate in the wildland fire management 
program as the situation requires, and non-certified employees will provide needed 
support as necessary. 
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• Fire management planning, preparedness, wildland and prescribed fire operations, 
other hazardous fuel operations, monitoring, and research will be conducted on an 
interagency basis with involvement by all partners to the extent practicable. 

• The responsible agency administrator has coordinated, reviewed, and approved this 
FMP to ensure consistency with approved land management plans, values to be 
protected, and natural and cultural resource management plans, and that it addresses 
public health issues related to smoke and air quality. 

• Fire, as an ecological process, has been integrated into resource management plans 
and activities on a landscape scale, across agency boundaries, based upon the best 
available science. 

• Wildland fire is used to meet identified resource management objectives and 
benefits when appropriate; 

• Prescribed fire is employed whenever it is an appropriate tool for managing our 
resources and protecting against wildfire whenever it threatens human life, 
property, and natural/cultural resources; 

• Management actions on wildfires will consider firefighter and public safety, cost 
effectiveness, values to protect, and natural and cultural resource objectives; 

• Staff members will work with local cooperators and the public to prevent 
unauthorized ignition of wildfires on our lands. 

The Service expects that an FMP will integrate all wildland fire management and related 
activities within the context of an approved comprehensive conservation plan (CCP) and other 
land management plans. It defines a program to manage wildland fires and to assure that 
wildland fire management goals and considerations are coordinated and implemented to assist in 
meeting land management goals and objectives. 

1.6.1 Regional Policies 
All units in Region 2 of the Service will operate under a current FMP.  These plans will 

follow National and Agency specific policies laid out above.  Each plan will be reviewed on a 
yearly basis to ensure that the plan covers current goal, objectives and activities on refuge lands.  
This can be done utilizing the short checklist.  It the plan does not adequately cover current 
refuge goal, objective and actions for fire management the plan needs to be updated.  Regardless 
of currency the refuge fire management plan will be reviewed on an annual basis. 

1.6.2 Land Management Plans 
The USFWS develops a land management plan, referred to as a CCP, for all of its units.  

Step-down plans, such as a habitat management plan (HMP) and fire management plan, are then 
developed based on the goals and objectives described in the CCP. A CCP was completed for 
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• Bitter Lake NWR 

• Bosque del Apache NWR 

• Las Vegas NWR 

• Maxwell NWR 

• San Andres NWR 

• Sevilleta NWR 
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Chapter 2. Environmental Compliance 

2.1 National Environmental Policy Act  

2.1.1 Environmental Assessment 
An environmental assessment (EA) containing all eight units above was prepared in 2012.  

A 45-day public scoping period was completed prior to the full alternative development, and 
comments from scoping helped to shape the preferred alternative.  The multi-unit EA was 
developed with the format of showcasing each unit individually within the larger document.  A 
spatial element was also depicted for each unit as described above.   The EA was conducted in 
accordance with Council on Environmental Quality (CEQ) regulations for implementing the 
National Environmental Policy Act (NEPA) (40 Code of Federal Regulations [CFR] 1500).   

2.1.2 Categorical Exclusions 
The Code of Federal Regulations (CFR) (43 CFR 46.210) and DOI Manual (Part 516 DM 

8.5) identifies categorical exclusions (CX) pursuant to 43 CFR 46.205 for fire and fuels 
management actions.  The CX is a class of actions that do not individually or cumulatively have 
a significant effect on the human environment.  A CX is not the equivalent of statutory 
exemptions.  If an exception to a CX applies under 46 CFR 43.215, a CX cannot be used.  A list 
of CXs that may apply to fire management activities can be found as an appendix in the SFMP. 

When using CXs for planned fire management activities (including prescribed fires, nonfire 
hazardous fuels treatments, and burned area emergency response / burned area rehabilitation 
[BAER/BAR]), refuge staff will follow guidance identified in CFRs, DOI Manual and agency 
policy (Fire Management Handbook), and regional guidance for the application and 
documentation of the appropriate CX(s).  Per national and regional guidance, the refuge staff will 
also document the use of CXs.  Documentation of use of CXs will be kept in the project file (for 
fuels treatment) or incident history (wildfire) file. 

2.2 National Historical Preservation Act of 1966  
and Archeological Resources Protection Act of 1979 

Fire management activities on the refuges will be implemented in accordance with the 
regulations and directions governing the protection of cultural resources as outlined in Section 
106 of the National Historic Preservation Act of 1966, as amended.  The refuges will also 
comply with procedures identified in the Archeological Resources Protection Act of 1979 and 
the Archeological and Historical Preservation Act of 1974. 

All units in this SFMP will ensure compliance with Section 106 of National Historic 
Preservation Act for fire management by taking the following actions for 



New Mexico Fire District Spatial Fire Management Plan  

3-2 Chapter 3: New Mexico Fire District Fire Management Program 

• wildfires,  

• BAER,  

• BAR, and  

• fuels treatments.  

2.3 Endangered Species Act of 1973 

Section 7 of the Endangered Species Act (ESA) of 1973 (16 U.S.C. 1531-1544, 87 Stat. 
884) directs all federal agencies to use their existing authorities to conserve threatened and 
endangered species and to ensure that their actions do not jeopardize listed species or destroy or 
adversely modify proposed critical habitat. Section 7(a)-(d) applies to situations involving acts of 
God, disasters, casualties, national defense or security emergencies, etc., and allows the 
regulations for implementing this section to accommodate the need for Federal agencies to 
respond immediately to emergencies.  Results of Section 7 consultations as well as other 
information regarding threatened and endangered (T&E) species will be found as an appendix 
within the SFMP. 

Further information regarding Section 7 consultations can be found at 
http://www.fws.gov/news/issues/fire.html  

and within the section 7 Consultation Handbook located at 
http://www.fws.gov/endangered/consultations/s7hndbk/s7hndbk.htm 

The refuges will implement their fire management program within the restraints of the 
ESA, as amended, and will take appropriate action to identify and protect from adverse impacts 
any rare, threatened, or endangered species and its habitats located within the refuges.   

While the ESA section 7 in the CCPs were completed with the best information available at 
the time, it is acknowledged that subsequent planning of individual activities may identify effects 
on listed species that were unknown at the time.  In consultation with USFWS staff, the agency 
administrator will determine on an annual basis   

1. whether any new ESA listings or designations of critical habitat have occurred for 
species in the vicinity;  

2. whether any new T&E species surveys have revealed species’ locations in or near 
proposed projects; and  

3. whether the projects conducted the previous year had the intended effects on T&E 
species and habitat.   

All units in this SFMP will ensure compliance with section 7 of the ESA for fire 
management by taking the following actions: 

http://www.fws.gov/news/issues/fire.html
http://www.fws.gov/endangered/consultations/s7hndbk/s7hndbk.htm
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• for wildfires;  

• for Burned Area Emergency Response (BAER);  

• for Burned Area Rehabilitation (BAR); and  

• for fuels treatments.  

USFWS policy requires that state threatened and endangered species and species of 
concern be incorporated into all planning activities.  USFWS staff will consult with state 
officials for fire management activities which may affect species or their habitats that are 
identified on these lists.  

2.4 Clean Air Act of 1990  

Activities that discharge pollutants (carbon dioxide [CO], particulate matter [PM10 and 
PM2.5], and other pollutants from fires) are subject to, and must comply with, all applicable 
federal, state, and local air pollution control requirements as specified in Section 118 of the 
CAA, as amended.  Air quality for the refuges is regulated by the State of New Mexico 
Department of Environmental Quality (DEQ).   

The area encompassed by this FMP is currently designated as in “Attainment” for the six 
criteria pollutants in accordance with the National Ambient Air Quality Standards (ozone, CO, 
nitrogen dioxide (NO2), sulfur dioxide (SO2), PM2.5 and PM10, and lead (Pb) by the US 
Environmental Protection Agency (EPA).  Information regarding compliance with the national 
air quality standards can be found at http://www.epa.gov/oar/oaqps/. 

2.5 Clean Water Act  

Fire management activities in the refuges must comply with CWA regulations.  Erosion 
from wildland fires is considered a nonpoint source form of pollution by the EPA.  Recently 
burned areas can erode when heavy precipitation occurs.  Additionally, fire retardant chemicals 
and foams that may be used in wildland fire activities may pose a threat to water resources.  The 
refuge will follow guidelines for use of fire retardants and foam identified in Guidelines for 
Aerial Delivery of Retardant or Foam near Waterways. 

2.6 The Wilderness Act of 1964  

Bosque del Apache and Bitter Lake NWRs contain designated wilderness areas.  The other 
six units do not have any designated or proposed wilderness areas due to the lack of area that 
meets wilderness criteria.  

  

http://www.epa.gov/oar/oaqps
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Chapter 3. New Mexico Fire District  
Fire Management Program 

3.1 District Spatial Fire Management Plan ____________________  

3.1.1 Purpose of the Spatial Fire Management Plan  
This spatial fire management plan (SFMP) is intended to address wildland fire management 

strategies for all acreage within the legislated boundaries of the refuges that make up the New 
Mexico (NM) Fire District (Bitter Lake National Wildlife Refuge [NWR], Bosque del Apache 
NWR, Dexter National Fish Hatchery and Technology Center (NFH-TC), Las Vegas NWR, 
Maxwell NWR, Mora NFH-TC, San Andres NWR, and Sevilleta NWR); and the defined 
planning area perimeter, extending outward to the mutual threat boundaries as specifically 
identified in formal agreements with local cooperating agencies. This SFMP will be reviewed on 
an annual basis to ensure the plan is still meeting the goals and objectives of the NM Fire 
District.  Revisions will be conducted based on these reviews.  When a comprehensive 
conservation plan (CCP) is updated for specific refuges covered in this plan, a revision will be 
completed for the appendices covering that refuge.  The plan is not intended to address the 
structural fire concerns of the refuge.  Specific activity plans have been included as appendices to 
this text and include, but are not limited to, preparedness plan, step-up plan, Delegation of 
Authority, and so forth. Other plans (such as prescribed burn plans, rehabilitation plans, 
contingency plans) are referenced in this text but are not included since they are written specific 
to an incident.  All such documents are subservient to the approved FMP and will be fully 
implemented under its approval authority. 

The plan must provide detailed procedures for managing wildland fire and for 
implementing a prescribed fire program in support of specific resource management objectives. 

In carrying out FMP actions, the decision to use fire will be adequately covered in existing 
and future management plans. All Fire Management actions must comply with NEPA 
requirements. The use of fire is covered by the Service’s Categorical Exclusions that directly 
address fire management issues. See Department Manual, 516 DM 6 Appendix 1, Fish and 
Wildlife Service, 1.4 Categorical Exclusions, B. Resource Management Section (4) “The use of 
prescribed burning for habitat improvement purposes, when conducted in accordance with local 
and State ordinances and laws,” and (5) “Fire management activities, including prevention and 
restoration measures, when conducted in accordance with departmental and Service procedure.” 
(Federal Register, Vol. 62. No. 11, January 16, 1997, Notices, pp 2380-2382). All FMP actions 
will comply with Section 106 of NHPA.  

3.1.2 NEPA Compliance and Public Involvement  
Regulations published in the Federal Register (62 FR 2375) January 16, 1997, 

categorically exclude prescribed fire when used for habitat improvement purposes and conducted 
in accordance with local and state ordinances and laws. Wildfire suppression and prescribed fire 
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are both categorically excluded, as outlined in 516 DM 2.  In addition, the issuance of new and 
revised site, unit, or activity-specific management plans for public use, land use, or other 
management activities when only minor changes are planned, are also categorically excluded. An 
example includes an amended fire management plan. 

The objectives of the district fire management program are based on each units CCP, but 
this document is a stand-alone NEPA compliant plan. 

3.1.2.1 Fire Management Goals 
The overall goal of the FMP is to present an ecosystem-based approach — an 

environmental management approach that recognizes the full array of interactions within an 
ecosystem, including humans, rather than considering single issues, species, or ecosystem 
services in isolation — for protecting resources at the six NWRs and two NFHs–TCs that make 
up the New Mexico Fire District.   

3.1.2.2 Fire Management Objectives 
Objectives derive from goals and provide the basis for determining actions or strategies (in 

this case, fire and vegetation management treatments) and then monitoring treatment 
accomplishments and success.  

There are two district-wide objectives that guide the fire management actions on the six 
NWRs and two NFHs–TCs based on the purpose and need for the FMP and USFWS direction.  

OBJECTIVE 1 Protect life, property, human improvements, and cultural resources from the 
threat of wildland fire through prevention, education, mitigation, and restoration 
actions on and adjacent to the NWRs and NFHs–TCs.    

OBJECTIVE 2 Protect, restore, and maintain the ecological integrity of native biological 
communities by using prescribed fire (planned ignitions), wildfire (unplanned 
ignitions), and mechanical and chemical treatment methods to support a diversity 
of wildlife occurring on and near the NWRs and NFHs–TCs. 

3.1.3 Description of District  
The New Mexico Fire District consists of the six NWRs and two NFHs-TCs listed in 

section 3.1.1 above.  Additional information on each station is included in the appendices. 

3.1.3.1 Bitter Lake National Wildlife Refuge  
The refuge was established in October 8, 1937, by Executive Order 7724 “as a refuge and 

breeding ground for migratory birds and other wildlife.” Management emphasis on the refuge is 
placed on the (1) protection and enhancement of habitat for endangered species and federal 
candidate species; (2) maintenance and improvement of wintering crane (Grus spp.) and 
waterfowl habitat; (3) monitoring and maintenance of natural ecosystem values; and (4) habitat 
management to maintain populations of Neotropical migrants (birds that migrate to the United 
States from Central and South America), shorebirds, and resident species associated with the 
lower Pecos ecosystem. While originally established to save wetlands vital to the perpetuation of 
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migratory birds, the isolated gypsum springs, seeps, and associated wetlands protected by the 
refuge have been recognized as providing the last known habitats in the world for several unique 
species.  Bitter Lake NWR provides habitat for at least 323 bird species, 57 mammal species, 
50 reptile and amphibian species, and 24 fish species.  

3.1.3.2 Bosque del Apache National Wildlife Refuge 
Bosque del Apache NWR was established by Executive Order 8289 on November 22, 

1939, “as a refuge and breeding ground for migratory birds and other wildlife.”  Refuge lands 
have become increasingly important as habitat for wintering snow geese (Chen spp.), ducks, 
sandhill cranes, Neotropical birds, and endangered species. In addition, the refuge supports a rich 
diversity of resident wildlife. The refuge is a leader in the control of exotic (nonnative) 
vegetation in riparian areas, restoration of native riparian vegetation, and maintenance of riparian 
health. The development and restoration of wetlands has allowed for intensive moist soil 
management practices, which benefit a tremendous number of wildlife species.  

3.1.3.3 Dexter National Fish Hatchery–Technology Center 
The primary mission of the Dexter NFH–TC is to assist in the preservation, culture, and 

recovery of imperiled fishes of the American West. In conjunction with this more specific 
mission, the hatchery supports the broader mandates of the USFWS as it relates to the 
preservation of all native species and their habitats. The hatchery grounds support a significant 
amount of wetland; these resources are similar to other wetlands in the Pecos Complex that serve 
as additional habitat and breeding ground for migratory birds and associated wildlife.  

3.1.3.4 Las Vegas National Wildlife Refuge 
The refuge is located at the junction of two unique ecosystems: the Great Plains prairie 

grasslands to the east and the Rocky Mountains to the west. Due to the blending of multiple 
ecosystem characteristics, the refuge provides habitat for a variety of unique plants and animals. 
The refuge provides habitat for over 270 species of birds, with approximately 80 of these species 
nesting on the refuge. Out of the 128 Neotropical species found on the refuge, 52 nest on the 
refuge. A variety of mammals, amphibians and reptiles can also be found on the refuge. 

3.1.3.5 Maxwell National Wildlife Refuge 
Maxwell NWR was established on August 24, 1965, to provide a protected area for 

waterfowl migrating through the Central Flyway.  During the early development phase of the 
refuge, plans called for providing a feeding and resting area for migrating waterfowl, and the 
available irrigated farmlands were to be used to produce green browse and other foods for 
waterfowl. In addition, the refuge has made great strides in restoring and conserving grasslands 
and wetlands to fulfill its larger purpose of managing lands “for use as an inviolate sanctuary, or 
for any other management purpose, for migratory birds.” The refuge’s management activities are 
designed and implemented to provide habitats for a wide variety of migratory and resident 
species, including over 280 species of birds, 42 species of mammals, 23 species of reptiles and 
amphibians, and 10 species of fish. This also includes federally listed threatened and endangered 
species and several other species of concern. 
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3.1.3.6 Mora National Fish Hatchery–Technology Center 
The purchase of land for Mora NFH–TC was initiated in 1989, when the United States 

Congress appropriated financing for a hatchery feasibility study. The hatchery was established 
with the primary objective to provide federal leadership to conserve, protect, and enhance fish 
and wildlife and their habitat for the continuing benefit of people.  The Mora NFH–TC is 
dedicated to the restoration and recovery of the endangered Gila trout (Oncorhynchus gilae 
gilae), a fish found only in the upper headwaters of the Gila River in New Mexico and Arizona. 

3.1.3.7 San Andres National Wildlife Refuge 
San Andres NWR was established in 1941 by Executive Order 8646 for the “conservation 

and development of natural wildlife resources.” The primary emphasis since establishment has 
been the restoration and management of desert bighorn sheep (Ovis canadensis Mexicana). The 
Refuge is located approximately 20 miles northeast of Las Cruces, New Mexico, in Dona Ana 
County, and encompasses 57,215 acres of the southern portion of the San Andres mountain 
range. The Refuge is completely surrounded by White Sands Missile Range (WSMR or Range) 
operated by the Department of Defense and has very limited public access.  The Range 
surrounded Refuge lands in 1952 when Public Land Order 833 permanently established WSMR 
after World War II.  White Sands National Monument, established in 1933, lies within the 
Tularosa Basin on the east side of the Refuge.  The Jornada Experimental Range (JER) Station, 
established in 1912, retains certain research rights over the western portion of the Refuge.  This 
land was transferred from the JER to the Service for establishment of the Refuge in 1942.  The 
White Sands Test Facility, a part of the National Aeronautics and Space Administration (NASA) 
borders the Refuge in the southwest corner.  Refuge staff must pass through NASA or WSMR 
lands to enter the Refuge’s main access points. 

3.1.3.8 Sevilleta National Wildlife Refuge 
Sevilleta NWR was established in 1973 and is about 230,000 acres in size.  The refuge has 

a unique purpose: to preserve and restore native wildlife and plants and the systems that support 
them; to allow natural processes to operate; to encourage and facilitate research; and to provide 
educational opportunities for the public. Four major biomes come together at the refuge: Pinyon-
Juniper Woodlands intersect with the Colorado Plateau Shrub Steppe, Chihuahuan Desert, and 
the Great Plains Short Grass Prairie.  Adding to the diversity, the Rio Grande bisects the refuge 
and provides habitat for dozens of fish and wildlife species and a corridor for wildlife movement. 
The refuge hosts a diverse array of research projects conducted by researchers from around the 
globe. 

Prior to establishment of the refuge, cattle ranching combined with drought and invasive 
species, took their toll on native plants and wildlife. Today, USFWS staff and volunteers work 
hard to return native plants, processes, and wildlife to the refuge. They remove tamarisk and 
other invasive plants and replant with native species. The refuge currently manages two wetland 
units for migratory birds and may add more units in the future. The refuge is currently restoring 
Gunnison’s prairie dog to the refuge in the short grass prairie and previously reintroduced 
American Pronghorn to the refuge. The refuge hosts a captive management facility for the 
Mexican gray wolf to assist in recovery of this endangered predator. 
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3.1.4 Historical Role of Fire on District  
Early descriptions of this region give some insight as to the historical role of fire. Beale 

1858 (in Humphrey 1958), described the El Camino Real, a 90 mile trail from Las Cruces to 
Socorro as “The whole extent, as far as vision reached ahead, was a level plain, covered thickly 
with the most luxurious grass . . . Hundreds and hundreds of thousands of acres, containing the 
greatest abundance of the finest grasses in the world.” Pope 1854 (in Gardner 1951) described 
the same region as “table-lands destitute of wood and water, except at particular points, but 
covered with a luxuriant growth of the richest and most luxuriant grasses known to this 
continent” and Froebel 1859 (in Humphrey 1958) wrote “excellent grass the whole way” 
describing his journey along the El Camino Real. 

Fire has long been an element in the ecology of New Mexico plant communities, and fire is 
commonly evoked in the creation and maintenance of grassland (Axelrod 1985; Wright and 
Bailey 1982). Fire history for the southwest, has been examined by Ahlstrand (1979, 1980), 
Bahre (1991), Dieterich and Hibbert (1990), Humphrey (1974), Komarek (1969), Robinson 
(1990), Swetnam (1990), Swetnam and Baisan (1995), and Young and Evans (1980). 

Most fires were lightning caused, but Native Americans in New Mexico customarily set 
fires in woodlands and grasslands to force game into openings, to clear land for farming, and to 
drive away insects (Scurlock 1993). Fire frequency is correlated with the development of fuel 
sufficient to effectively distribute the fire over the terrain. 

Climatic patterns of wet vs. drought cycles had a substantial effect on the frequency and 
extent of fires in the region. In general, the fire history was characterized by large, extensive fires 
occurring in drought years; however, fires did not occur in all drought episodes. The most 
favorable years were extremely dry years preceded by above average wet years, which produced 
excessive amounts of vegetative fuels. During wet years fires did occur but were limited in size 
and frequency. Most fires were low intensity spreading generally up drainages and across grass 
dominated regions. 

These pre-settlement fires maintained open stand conditions, and this thinning action 
served to prevent catastrophic crown fires, which have occurred in this century.  

Exotic introductions such as tamarisk (Tamarisk spp.), kochia (Kochia scoparia), Russian 
thistle (Salsola kali) and Russian olive (Elaegnus augustifolia) have had several effects on the 
native vegetation, including the alteration of disturbance regimes such as fire intensities and 
frequency (Huenneke 1995), other effects include displacement of native vegetation, reduction in 
plant diversity, alteration of water balance or hydrology, and changes in soil characteristics and 
nutrient cycling. 

3.1.4.1 Ignition Source and Seasonality 
The fire season is determined by correlating weather, primarily Burning Index (BI) and 

Energy Release Component (ERC) with historical fire occurrence and cause data. Historically 
there are two distinct fire seasons that can be identified, the “false monsoon” and the “true 
monsoon.” These are not true monsoons but the term is used to denote the summer convective 
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storm pattern that develops each year in response to moist air flows from the Gulf of Mexico. 
The fires that occur during the two seasons are often quite different. 

The first season begins with the arrival of the “false monsoon” season and the period of 
highest fire danger. Hot, dry surface winds create thermals and carry moisture that is beginning 
to flow aloft from the Gulf of Mexico to form very weak storm cells over higher elevations and 
mountains (Bock et al.; 1976; Pyne 1984). While these storm cells are not usually well 
developed, virga, high surface winds, and lightning are common and occasional ignitions can 
occur. Resulting fires at this time of the year are the most intense and typically have the highest 
rates of spread since the warm season grasses are dormant at this time of year and the fires are 
often wind driven. The occurrence of these fires usually peaks just before the height of the 
monsoon in late July (Swetnam et al. 1989). 

The second fire season begins with the onset of the “true monsoon.” When these storms 
begin to occur, they are usually well developed by mid-July and historically occurred on an 
almost daily basis throughout the southern plains area. Although fuel moistures are lower and 
burning indices are higher during the first fire season, in general more fires occur in the second 
fire season because there are many more lightning producing storms. By August, when 
thunderstorm activity peaks, vegetation is in full green-up, live fuel moisture is at its peak and 
fire activity begins again to diminish. In some years, this second fire season has been 
documented to run to the end of September or early October at which time most plants enter into 
full dormancy. While fires may continue to burn throughout the winter months (due to heavy 
accumulations of dead and dormant grasses), low diurnal temperatures, the lack of ignition 
source and the presence of morning frost and dew keep fire activity to a minimum from October 
through February.  

Ignition sources include lightning and human caused (such as smoking, fireworks, and 
campfires). The district makes concerted efforts to minimize and manage unwanted ignitions 
through the creation of fuel breaks and an active prevention and public education program. No 
recreational fires are allowed outside approved camping areas. 

Fire Effects 
Fire is a highly variable and dynamic influence effecting ecosystem dynamics across the 

district. Accordingly, individual post fire effects will be variable and dependent on a number of 
factors including some of the following; weather, fuel conditions, plant morphology, season, 
soils, vegetative community, and management practices.  Management goals and objectives of 
predicted post fire effects and objectives must be annually evaluated though the systematic 
installation and management of a long term fire effects monitoring program. 

For additional information on the effects of fire refer to CCP and the U.S. Forest Service 
publications entitled, Effects of Fire on Fauna, Effects of Fire on Air, Effects of Fire on Soil and 
Effect of Fire on Water (U.S. Forest Service 1978) and the “Categorical Exclusion for the 
Bosque del Apache NWR, 2008.” This series of publications summarizes state of the art 
information regarding fire “mechanics” and expected post burn changes in micro-environments. 
These publications provide additional information for analyzing the benefits, damages, and 
values of the various fire management alternatives.  
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Effects on Water Resources 
Sediment and turbidity are the most dramatic and important water quality responses 

associated with fire, although they are the most poorly documented. Generally speaking, 
increased fire intensities will result in increased sediment transport. Within the Refuge, the 
potential for post fire impacts to water quality, and possibly the fisheries resource within the Rio 
Grande and Pecos floodplain, are significant. The degree to which these impacts can occur is 
dependent on the following factors: (1) Fuel loadings immediately adjacent to the rivers and 
wetlands. In areas where heavy accumulations of 100 and 1000 hour time lags are consumed, 
high fire intensities can result in physical changes that weaken soil structure along stream 
channels. In addition, the release of stream sediment is further encouraged following the removal 
of vegetation that would normally stabilize stream banks. (2) The removal of over story 
vegetation, such as mature cottonwoods along the Rio Grande, can increase solar insolation and 
thereby water temperature. 

The potential for wildland fire to threaten water quality is due principally to the presence of 
invasive Tamarisk along the banks of the Rio Grande and Pecos River. Tamarisk may produce 
intense wildland fires that may produce some short-term degradation of water quality in the Rio 
Grande and Pecos. However, the relatively flat nature of the valley floor will help to minimize 
potential surface runoff from other burned areas. Additionally, low intensity prescribed burns 
may be used to treat heavy fuel loadings within areas of close proximity to waterways and 
wetlands, thereby reducing the potential for unwanted wildland fire and associated threats to 
water quality.  

Effects on Air Quality 
The direct effects from smoke are related primarily to three factors: (1) release of 

particulate matter into the atmosphere, (2) temporary loss of visibility, and (3) prolonged 
production of carbon monoxide (CO). The effects are usually temporary and subside soon after a 
fire is extinguished (Agee 1974). In addition, air pollution from forest and range fires has been a 
natural ecosystem output for thousands of years, cycling carbon and other materials into the 
atmosphere (Komarek 1970).  

Historically, less than 5 percent of the annual emissions of air pollutants in the United 
States have been from forest and range fires (Cooper 1971). In terms of percentage contribution 
to the total U.S. air pollution, particulate matter from these fires is the largest source. About 13 
percent of the total U.S. particulate emissions originate from fires (Colemen 1973); the much 
smaller percentages of carbon monoxide, hydrocarbons, and nitrogen oxides result in a total air 
pollution contribution from fires of less than 5 percent. 

The emission rate of particulate depends heavily on fire type, intensity and phase 
(Sandburg et al. 1978). Heading fires produce about three times more particulate than backing 
fires (Ryan and McMahon 1976). For a given fire, emissions during the smoldering phase can be 
eight times higher than the flaming phase. Furthermore, emissions per ton of fuel burned is in 
inverse proportion to fire intensity; for example, fuel beds with needles and grasses produce 
more particulate than woody fuels alone (Sandburg 1974). The organic character of particulate 
also varies with fire type (Ryan and McMahon 1976). Particulate from backing fires is black and 
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sooty, while that from heading fires appears yellowish to dark brown to oily (Sandburg et al. 
1978).  

Two products of complete combustion, carbon monoxide and water, make up over 90 
percent of total mass emitted from wildland fires. It is the other substances in relatively small 
quantities that are classified as criteria air pollutants (EPA 1972). After particulate, CO is the 
most abundant air pollutant from wildland fire. It may be a direct hazard to human health 
depending on the duration and concentration. Concentrations as high as 200 parts per million 
(ppm) have been recorded close to flames but was reduced to ten ppm 100 feet away from the 
same flaming front.  

Within the New Mexico Fire District, the primary concerns for health and safety as it 
relates to wildland and prescribed fire smoke are: 

• Carbon monoxide that tends to accumulate with firefighters as a result of slow 
burning and smoldering combustion (Countryman 1971). 

• Potential health impacts to individuals susceptible to smoke.  

• Reduced visibility on roadways.  

Accordingly, the selection of firing technique as it related to prescribed fire operations is 
important. Backing fires give more complete combustion of fuel and produce less smoke. Even 
though this technique is slower and more expensive to use, fewer pollutants are put into the 
atmosphere and visibility is less restricted than with head fires (Mobley et al. 1978). In addition, 
burning well into the established dormant season (February to May) within the Refuge/Hatchery 
will reduce smoke discharge and increase combustion due to the lower live fuel moisture 
contained in vegetation at this time of year. Keeping pile and windrows clear of dirt and 
providing for enough drying time prior to ignition are important factors associated with the 
reduction of pollution related to debris burning. 

Effects on Wildlife 
Fire’s effects on wildlife, both direct and indirect, are documented in such comprehensive 

reviews as Lyon et al. (1978) and Kramp et al. (1983). In addition, Agee (1974) has concluded 
that the policy of fire suppression or in some cases exclusion, given its potential effect on 
vegetation mosaic and diversity, has a detrimental effect on many species of wildlife. Leopold et 
al. (1963) detailed reductions in wildlife carrying capacities caused by fire suppression policies 
that excluded fires in habitats where under story vegetation and ground fuels had built up above 
natural levels. 

Generally, direct impacts of fire on fauna include disturbance or mortality of individuals or 
groups of individuals. However, significant wildland fire mortality and direct killing of wildlife 
by prescribed burning is rare (Lyon et al. 1978). Larger mammalian vertebrates will generally 
move away from a fire. However, the availability of adjacent suitable habitat may be critical for 
local populations. A local herbivore population decline may in turn result in a loss of prey items 
for carnivores. 
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Birds are less likely to be directly affected by fire, but some losses may occur in nesting 
sites if fires coincide with nesting season. Wright and Bailey (1982) indicated that fire in desert 
grasslands prairie was beneficial to scaled quail. Renwald (year) reported however that when 
burning large blocks of upland habitat, some mesquite/saltbush thickets should be protected to 
provide adequate cover. Bock and Bock (1978) reported much higher populations of raptors and 
upland game birds on one-year-old alkali sacaton burns when compared to unburned areas. 
Furthermore, their study indicated that wildlife benefits most if mixed age classes of alkali 
sacaton are maintained through prescribed fire application. Bolen (1983) reported similar 
findings detecting the highest lark sparrow and mourning dove populations in recently burned 
sacaton flats. 

Riparian-dwelling reptiles and amphibians are usually protected from heat and loss of 
cover. Loss of some snakes, salamanders, lizards and toads will occur, but immediate population 
declines are usually insignificant. Because of their diversity, riparian habitats are especially 
sensitive but not usually impacted by high intensity fire. However with the encroachment of 
volatile exotic species such as tamarisk and kochia, the presence of fire and the intensity of these 
fires have increased. Fire which consumes stream side vegetation or upslope cover may have 
adverse impacts on these rich resources, as well as on aquatic life and water quality. 

Indirect effects on wildlife include habitat modification and shifts in species composition of 
communities. While Lyon et al.(1978) states that the post-fire successional effects on fauna 
resulting from the creation of seral and climax mosaics in habitats cannot be generalized in terms 
of their benefit, Wright (1974), has found that the reintroduction of fire (into systems where fire 
has been excluded) can positively affect wildlife through habitat alternation; that is, by creating 
habitat diversity or recreating lost or degraded habitats. Generally, the quantity and quality of 
ungulate forage generally increases after burning. Kramp et al. (1983) generalized that fire 
increased food for herbivores dependent on browse: browse species proliferate in early post-fire 
succession, and the nutritional quality of browse is high immediately following a fire.  

Animals which utilize dense ground vegetation for food and cover may be reduced initially 
unless islands of vegetation remain unburned or suitable habitat is available outside the burn 
area. Increased predation pressure can occur due to losses in prey populations. Animals with 
specific habitat requirements or territorial animals with narrow ranges may be impacted by 
habitat loss. Nevertheless, beneficial effects of fire far outweigh and offset any direct or indirect 
wildlife losses (Vogl 1967). Most wildlife are attracted to burned areas because of increased 
palatability, availability and early spring green up of grasslands (Wright 1982).  

Effects on Vegetation 
Generally speaking, the effects of fire on vegetation within the district should be 

categorized as favorable to grass species and unfavorable to invading brush species, both native 
and nonnative. Morphologically, grasses are better adapted than shrubs to withstand the effects 
of hot fires, since the growing points are close to the ground where they escape the severest heat 
(Humphrey 1962). Many of the bunch grasses in the region reproduce by tillers at the base of the 
bunch or culm, tillers that are often protected from fire by large accumulations of prior years’ 
growth and dead biomass (Gavin 1980). Shrubs, by contrast, have their growing tissues exposed 
at the ends of branches and in the cambial layer just beneath the bark. Recurrent fires, merely by 
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their effect in repeatedly burning back to the ground those shrubs that are not killed outright, 
may maintain woody species in a non-fruiting stage. This reaction may be almost as effective in 
the control of shrub invasion into traditional grassland as killing them outright.  

Annual grasses may be harmed more by burning than perennials. Although fires usually 
sweep through a stand of annual grasses after the plants are completely dead, much of the seed 
crop essential for maintaining the stand the following year may be killed from the heat or 
consumed by the flame (Humphrey 1962). This is particularly likely to occur if a fire occurs 
soon after the plants have matured and while most of the seeds are still retained in the heads. 
Perennials are most severely damaged by fire after they have already broken spring dormancy 
and made considerable new growth. For this reason, early spring burning favors warm season 
grasses over cool season grasses.  

Perhaps two other factors which should be considered in relation to fire effects on 
vegetation, especially as it relates to prescribed fire, are the availability of moisture and the “ash 
bed” fertilizing effect. In general, plants subjected to fire during or immediately prior to extended 
drought are more severely affected than under normal weather conditions. In addition, burning 
following a rain reduces damage to plants by increasing the moisture content of the plant base 
and litter around the base of the plant as well as the soil moisture (Wright 1970). Gavin (1980) 
has detected significantly higher post burn production rates of alkali sacaton burned in the spring 
(favorable rainfall before and after the burn) than similar burns conducted in the fall, and has 
attributed this increase to two primary factors: 

• Higher soil moistures at the time of burning 

• The ash bed and its fertilizing effect created as a result of the spring burn was 
immediately recycled into the soil by spring rains; ash beds created during fall 
burning was often lost from the site due to high winds and lack of fall rainfall. 

According to Maryland (1967), the “ash bed” effect is important in the sense that when the 
ash bed left from burning robust bunch grasses such as sacaton is significant and is recycled into 
the soil, the fertility effects are generally sufficient to materially improve the reseeding and 
establishment of forage plants.  

Fire will continue to have a significant effect on plant communities through structural and 
compositional changes.  Refuge objectives provide for the use of fire to manage unwanted plants, 
especially woody species, to remove unwanted litter accumulations, to modify species 
composition, to enhance herbaceous productivity and to enhance plant community structure.  

Effects on Cultural Resources 
Across the district, there are archeological and cultural sites and objects that have yet to be 

inventoried or detected. These resources could potentially be damaged by fire management 
activities. Identified resources will be protected from fire impacts to the fullest extent possible 
through the following procedures: 
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Impacts on cultural resources must be analyzed and mitigation measures specified in all 
prescribed burn unit plans. The Regional Archeologist or designated Resource Advisor should be 
consulted during preparation of the plan if cultural resources have the potential to be impacted. 

The prescribed burn will be informed on the location of cultural resources and in the 
identification of archeological artifacts. 

Heavy equipment and off road vehicle travel may be prohibited during prescribed fire 
operations. Prescribed fire plans will be written to take advantage of physical barriers and lack of 
fuels as burn perimeters. 

The major concern is the adverse impact of ground disturbance from construction of fire 
lines either during prescribed burns or wildland fire suppression. A Resource Advisor should be 
consulted prior to the construction of line or ground disturbance, whether by hand or machine, 
prior to taking action if at all possible. When possible, wildland fires will be suppressed utilizing 
indirect and/or minimum impact suppression tactics. 

In general, the concern for direct fire damage to archeological sites is small but will remain 
a concern until a complete archeological survey has been completed in fire prone areas. Fire 
threshold information indicates that unless a burning temperature of 500 to 600 degrees 
centigrade (ºC) is reached and maintained for at least 20 minutes, damage to most archeological 
sites is minimal. 

3.2 Wildland Fire Operational Guidance _____________________  

3.2.1 General Description of Fire Management Zones 
Zones provide land managers, incident personnel, cooperators and adjacent landowners a 

clear picture of geographic areas associated with a certain set of management actions.  Zones 
also assist in prioritizing treatments to meet both fuels reduction and resource management goals.  
Therefore, Zone boundaries have been defined based on values at risk (infrastructure, 
improvements, critical habitat, and research sites) and land management objectives.  While 
zoning provides general guidelines for asset protection and how fuels may be managed, USFWS 
also considers in detail the wide range of natural and cultural heritage values that may be found 
in an area.  Accordingly, management practices will vary between zones even though fuel loads 
and type may be similar.  This management flexibility is essential for the maintenance of 
resource and other identified values across the planning area.  Any identified constraints 
concerning management actions are specifically identified on the operations map.  It should also 
be noted that the potential advantages and importance of on refuge zones be complimented by 
identifying neighboring zones with potential high asset protection values.  Whether these are 
formally designated as Asset Protection Zones or not, the identification of on and off-site zones 
provides practical information to assist refuge management and neighboring landowners with 
identification and implementation of mitigation measures and management actions. 

When evaluating appropriate management response, we will consider risks to public and 
firefighter safety, threats to the values to protect, and the cost of the various mitigation strategies 
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and tactics. Wildfires will be staffed or monitored during active burning periods as needed to 
ensure that appropriate mitigation actions can be made to protect values threatened.  

3.2.1.1 Asset Protection Zone (APZ) 
Primary Objective: Protection of life/property or other high value resources including 

critical habitat requiring protection from fire.  Resource values are secondary. 

Primary Strategy: Reduce fire hazard through pro-active fuels treatment for point 
protection, institute full suppression of wildfire. 

3.2.1.2 Strategic Management Zone (SMZ) 
Primary Objective:  Reduce fuel intensity at landscape level to allow for safer, less costly 

wildfire management while balancing resource values. 

Primary Strategies:  Full range of wildfire management options considering resource 
values.  Areas with high hazard will be identified for fuels projects to reduce and moderate fire 
behavior. 

3.2.1.3 Land Management Zone (LMZ) 
Primary Objective:  Manage fire to promote resource values, restore or maintain desired 

resource conditions. 

Primary Strategies:  Full range of wildfire management options with primary consideration 
for resource values and objectives.  Fuels projects will be identified to restore or maintain 
resource conditions within desired conditions. 

3.2.2 Preparedness 
Preparedness is the work done prior to wildland fire ignitions and includes actions which 

are completed on a routine basis prior to each fire season.  This also includes incremental actions 
conducted in response to increasing fire danger to ensure an effective suppression action 
involving training, planning and organization, maintaining fire equipment and supplies, and 
making contacts with cooperators. Fire line preparation and fuel hazard reduction for resource 
protection are examples of this type of routine action. The primary objective of this program is to 
have a well trained and equipped fire suppression organization. 

The goals for the NM Fire District preparedness program are as follows: 

• Establish and annually reassess the District step-up plan, to assure the most 
effective response to wildland fire within and adjacent to the Refuge. 

• Update annually, existing fire management and associated plans (such as dispatch 
and training), call-out lists, mobilization guide, extended attack documents, and so 
forth, to ensure fire readiness. 

• Develop and maintain fire prevention, detection, investigation procedures. 
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• Develop and maintain the Agency Administrators briefing package for the Refuge 
(critical resource and vegetation maps, land status, T&E list, and so forth). 

• Conduct a pre-season fire readiness inspection of fire personnel, engines, dozers, 
water tenders and station/cache.  

• Continue to develop and maintain fire qualified personnel trained and equipped for 
initial attack. 

• Establish interagency contacts and agreements for dispatching and additional 
resources necessary to control fires that exceed the capabilities of the refuge. 

• Maintain the Refuge fire cache network and engines/equipment assigned. 

• Maintain physical fitness program for all fire trained personnel. 

3.2.3 Program Reviews 
District program reviews of each station are yet another form of a program review intended 

primarily to determine the state of preseason readiness. These inspections will be generally 
focused on the fire cache, equipment status and individual preparation of initial attack resources 
assigned. The latest version of the Interagency Standards for Fire and Fire Aviation Operations 
guide will be the basis on which these inspections will be conducted. Typically, inspections will 
involve expertise from outside the Refuge and preferably, from outside the Agency and will be 
coordinated by the Fire Management Officer (FMO).  

Fire management operations are subject to scheduled program reviews as requested by the 
Regional Office. The purpose of these program reviews is for the fine tuning of the Fire Program 
Analysis (FPA) system and, accordingly, review items will include such elements as the 
expenditure of funds (accounting), the appropriateness of staffing levels and defined fire season, 
program effectiveness in relation to established goals and objectives and so forth. Typically, such 
reviews will involve only the associated staff from within the USFWS. 

3.2.4 Training/Qualifications 
The Fire Management Officer will supervise and provide guidance in the recruitment and 

training of fire management personnel. All fire personnel will be trained and fully qualified for 
the position in which they serve in accordance with PMS 310-1, Parts 1 and 2, Wildland Fire 
Qualification Subsystem Guide.  

On-the-job training, both technical and physical, will be conducted by the Fire 
Management Officer and/or designated qualified trainers with cooperation and joint participation 
of personnel from cooperating agencies. Each employee’s experience and training record will be 
maintained in the Incident Qualifications Certifications System (IQCS). There are three levels of 
qualifications for which training is designed: 
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Regular personnel assigned within the district and who maintain red cards. The prerequisite 
training (S-130, S-190, I-100, L-180, pack test) is needed for qualification. These regular 
firefighters can be assigned duties on the unit during initial attack and on project fires.  

Regular personnel that have IQCS certification, in addition to their red card qualifications, 
for assignment on and off the refuge. 

Seasonal firefighters assigned at the Refuge. 

3.2.5 Physical Training 
All red-carded firefighters must meet the IQCS physical fitness requirements of their 

position at the appropriate level of the Work Capacity Test and pass a physical exam.  A physical 
fitness program will be made available to all primary firefighting personnel.  The program is 
optional for collateral duty personnel who are maintaining a red card and have the permission of 
the Fire Operations Specialist.  For these individuals, the exact nature and level of participation 
must be negotiated with the individual supervisor involved. The physical fitness program is 
highly recommended for all arduous duty personnel and at a minimum, will consist of three one-
hour blocks of exercise a week during regular work hours. 

3.2.6 Staffing and Training Plans 
The staffing plan reflects the total number of firefighters and overhead required within the 

district to effectively meet the fire suppression goals established in the fire management plan.  

The annual Training Plan for the district will be completed by the District FMO and kept 
on file with the District FMO. Training Plans/Employee Development Plans will change 
annually in conjunction with personnel transfers out of the Refuge, the establishment of new 
positions or reassignment of responsibilities within the district and the completion/upgrading of 
training qualifications by those participating in the program. The training plan is an assessment 
of what is required within the district to meet the full performance level expressed in the staffing 
plan. It identifies qualification deficiencies and training opportunities required to satisfy these 
deficiencies. It is a “blueprint” for the formal nomination of participating employees to required 
fire training as well as the authorization for the obligation of funds associated with this training. 

3.2.7 Delegation of Authority to Fire Staff 
The Delegation of Authority (DOA) for the New Mexico Fire District is reviewed and 

signed on an annual basis by all Refuge and Hatchery Managers.  The authority will be 
completed when the suppression of a fire within the Refuge is formally delegated to a 
cooperating representative or agency (excludes initial attack) or the fire extends past a single 
burning period. 

See the appendices for refuge-specific agreements. 
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3.2.8 Readiness 
The staffing plan is a static document that reflects the total number of firefighters and 

overhead required within the district on a permanent basis in order to effectively meet the fire 
suppression goals established in the fire management plan. The plan should not change unless 
the average fire size increases significantly over the years.  The minimum staffing level required 
in the plan was determined according to an initial attack analysis of historical fire size within the 
district. Staffing levels reflected in the staffing plan were established to satisfy the minimum 
initial attack requirements and all of the overhead requirements, of 90 percent of fires which 
occur, assuming that the normal and expected support from local cooperators is contributed to 
each and every suppression effort.  

Staffing responsibilities as reflected in the staffing plan are position driven. Overhead 
assignments and responsibilities in the suppression and prescribed fire organizations are based on 
organization needs. Similarities between regular, non-fire duties are linked to the most 
appropriate realignment of these duties within the emergency fire organization. The staffing plan 
should be considered by management in conjunction with the recruitment/hiring of non-fire 
funded positions and when possible, during the annual performance appraisal of individual 
positions (employees) identified as participants to the plan. 

3.2.9 PPE  
Every red carded wildland fire fighter will be issued the minimum required personal 

protective equipment (PPE) and support gear in accordance with the approved preparedness plan. 
Personal wildland fire equipment must be issued and signed for on the appropriate forms, either a 
DI-105 or the Fire Fighter Equipment Issue Form.  

Each qualified firefighter who has been issued PPE and assigned in ROSS (Resource 
Ordering Support System) will be expected to respond to all calls within their assigned area. 
Accordingly, all IA personnel should have their PPE readily available to them at work during the 
entire fire season. Employees, who have been assigned a vehicle, should have their IA gear in the 
vehicle at all times. Line gear should be completely stocked with water, MREs, or other food 
items, etc. in sufficient quantity to sustain the firefighter for 24 hours. 

3.2.10 Equipment 
All firefighting and heavy equipment will be made available for fire suppression efforts 

within the Refuge of assignment. Only red-carded employees qualified as equipment operators 
will utilize equipment in fire suppression efforts. A pack test score of moderate or greater will be 
required to run heavy equipment (such as dozers, graders, and so forth) within the active fire 
perimeter. While certified heavy equipment operators employed and red-carded by the federal 
government but not assigned to a Refuge the fire is on will be authorized to operate equipment 
owned by a Refuge, these privileges will not be extended to personnel from local or state fire 
departments or private contractors. Relative to the fire apparatus assigned to the Refuge, only 
engine boss or engine operator qualified personnel will operate this equipment. 
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3.2.11 Aviation Management 
All fire-related aviation operations will follow applicable guidelines of the DOI National 

Business Center Aviation Management Directorate. 

3.2.12 Fire Detection 
A person detecting a fire within the Refuge must attempt to obtain as much information as 

possible and report the fire detection to fire management as soon as possible. The information is 
relayed to the Designated Duty Officer (DDO) who will maintain the data for the incident to be 
used later in the completion of an electronically submitted FMIS report. If qualified, the 
employee will remain on-site as the Incident Commander until relieved by higher qualified 
individual. Determining and protecting the point of origin for further investigation is always of 
paramount concern for the initial attack IC. 

The early detection and response of fires is the most critical element related to the 
successful management of wildland fire. Within the Refuge, fires will normally be detected by 
local residents that witness a plume and report it to the county. However, under certain 
circumstances, the complex will employ other methods: 

• Aerial reconnaissance as approved by the Regional Office or requested by the 
appropriate zone dispatch office. 

• Deliberate ground patrols conducted in accordance with the approved Step-Up Plan. 

• Through ground verification of Wildland Fire Management Information (WFMI)  

The WFMI system is maintained by the BLM. Coverage (lightning strike) maps for 
individual storm events can be accessed via the https://www.nifc.blm.gov/cgi/nsdu/Lightning.cgi 
(password required). 

3.2.13 Use of Wildland Fire Resource Advisors 
A USFWS Resource Advisor will be assigned to all extended attack fires within the 

district. The presence of this advisor is especially important during suppression actions which 
require significant soil disturbance or which utilize non-station personnel. This will require that 
this individual also become familiar with the following:  

• Objectives of the hosting National Wildlife Refuge or Hatchery Fire Management 
Plan. 

• Location of special ecological areas and features within the Refuge or Hatchery. 

• Appropriate suppression considerations (priorities) for protection of Refuge 
resource values. 

• Appropriate suppression response concepts and limitations. 

https://www.nifc.blm.gov/cgi/nsdu/Lightning.cgi
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The District FMO may host one-day training courses as needed to meet full certification as 
a practicing USFWS Wildland Fire Resource Advisor within New Mexico. These courses will 
emphasize USFWS specific discussions related to the subject matter listed above.  

3.2.14 Use of Administratively Determined (AD’s) Firefighters 
Emergency (AD) firefighters may be employed within the district in the following 

situations: 

• As dictated by the approved Step-Up Plan. 

• As required to backfill behind fire funded personnel assigned to project fires outside 
the Refuge. 

All AD hires must receive prior verbal approval from the District FMO (or designate). The 
Fire Program Assistant is charged with maintaining a list of qualified ADs for hire and for 
managing all personnel actions required for their recruitment as needed. 

3.2.15 Mutual Aid and Cross Boundary Operations 
Interagency communications and cooperation is essential for the full and effective 

implementation of this plan. The district will maintain cooperative agreements with local, state 
and other federal departments for assistance in fire suppression and prescribed burning.  

3.3 Incident Management _________________________________  

3.3.1 Dispatch, Initial Response and Initial Attack 
3.3.1.1 Dispatch Plan 
Resource response to wildfires is addressed in the Joint Powers Operating Plan and the 

Annual Operating Plans for each dispatch zone.  These plans are designed to provide for a 
standard response to all reported fire incidents in areas for which USFWS personnel have fire 
protection responsibility.  

3.3.1.2 Size-Up and Initial Attack  
Initial attack is the appropriate response mounted by the principal agency, the USFWS, and 

its cooperators within the first burning period or the summation of the actions which take place 
with initial attack resources. Initial attack resources are defined as USFWS resources assigned to 
a Refuge and the cooperating local agencies that respond to fires within a Refuge under the 
provisions of an approved cooperative agreement. 

The refuge specific appendices contain descriptions of the relevant cooperative agreements 
for each refuge within the district.   

All initial attack personnel responding to the scene, regardless of agency affiliation 
(federal, state or private) will be equipped with the required PPE. All initial attack forces will 
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first check in with the IC and will stay with the fire until released by the incident commander 
(IC).  

Normally the District FMO will be immediately notified of larger fires which occur on any 
USFWS lands in the district. He/she may eventually assume command over USFWS fires of 
significant consequence. In his/her absence, the most qualified IC will assume command of the 
fire, regardless of agency affiliation until relieved by another more qualified individual.  All 
wildfires will be supervised by a qualified IC responsible to: 

• Assess the fire situation and make a report to dispatch as soon as possible. 

• Use guidance in this FMP or a delegation of Authority to determine and implement 
an appropriate management response. 

• Determine organization, resource needs, strategy and tactics. 

• Brief incoming and assigned resources on the organization, strategy and tactics, 
weather and fire behavior, LCES (L-lookouts, C-communication, E-emergency 
routes, S-safety zones), seasonal and historic ERCs, and radio frequencies. 

• Inform dispatch of resources needed for the management response. 

• Manage the incident until relieved or the incident is under control.  

The FMP and a delegation of authority can provide a general strategy to an IC, who has 
discretion to select and implement appropriate tactics within the limits described for the Fire 
Management Zones (FMZs), including when and where to use minimum impact suppression 
tactics (MIST) unless otherwise specified. All resources, including mutual aid resources, will 
report to the IC (in person or by radio) and receive an assignment prior to tactical deployment. 

3.3.1.3 Extended Attack 
It will be the responsibility of the District FMO, DDO, or IC to formally notify the 

appropriate dispatch office of an extended attack situation. This places the appropriate dispatch 
zone on notice that it is the dispatching and ordering authority for the duration of the incident or 
until it delegates its authority back to the Refuge or district. 

Extended attack resources shall be ordered by the designated IC. An Incident Management 
Team may be requested if the fire will exceed the capabilities of the Type 4 IC organization. 
Individual qualifications available on the fire or within the dispatch zone may allow for the 
original request to be modified including more or fewer resources, depending upon 
circumstances at the time. Positions deemed necessary to fulfill expanding duties shall be filled 
by individual resource requests as the need arises. The Fireline Handbook (NWCG 410-1) and 
Field Operations Guide 420-1 (NWCG Publications) list specialized procedures, terminology 
and functions to execute the principles of command, operations, plans, logistics, finance, and 
safety. Orders for these resources will be made through the appropriate dispatch zone.  
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On extended attacks, including those that occur within a single burning period, the IC shall 
be designated by the Refuge Manager or District FMO. The responsibility and authority that go 
with this assigned position and other positions in the Incident Command System (ICS) (closest 
forces concept) will be fully honored by all personnel assigned to the fire, regardless of 
administrative rank and agency affiliation.  

The amount and type of additional assistance needed for the suppression of a given fire will 
depend on the present and expected incident circumstances, and the incident needs assessment in 
WFDSS. 

3.3.2 Delegation of Authority to Incident Commander 
A DOA shall be completed when the suppression of the fire must be delegated to an 

overhead team and/or any other agency/representative. This will typically occur as soon as a 
wildland fire escapes initial attack capabilities or qualifications on the Refuge. A WFDSS 
decision will be prepared by the District FMO for approval by the Refuge Manager. The Line 
Officer/Agency Administrators approval is required to authorize the document and subsequent 
actions. Strategic changes in suppression strategies warrant revision of the WFDSS decision and 
require Line Officer/Agency Administrator approval. Adherence to this procedure shall provide 
essential oversight to fire suppression operations. 

The procedure for managing the transition between the Refuge and the Incident 
Management Team assigned is found in ICS 420-1. The WFDSS decision, once prepared, shall 
be validated daily by the IC. When circumstances dictate a revised decision shall be prepared. 

3.3.3 Resource Allocation and Prioritization 
3.3.3.1 Personnel 
All qualified employees may be made available to support wildland fire suppression 

operations within the district. Non red-carded employees may be placed in operational support 
roles such as logistics, communications and finance. 

The Refuge manager will determine the availability of collateral duty employees for fire 
and all risk assignments outside the Refuge. It will be the responsibility of the FMO to annually 
update the ROSS (Resource Ordering and Status System) analysis maintained by the appropriate 
dispatch zones. ROSS data will include a complete listing of all qualified USFWS personnel 
assigned to the Refuges within the district and the positions for which they qualify. This list will 
only be used for the mobilization of individuals being assigned to fires and all risk assignments 
out of the Refuge/district or possibly out of state. Accordingly, the Refuge Manager must pre-
approve this list before it is submitted to FMO in order to remove any employee that will not be 
available for an out-of-Refuge assignment. 

Once an employee is ordered to an assignment outside the Refuge, a 14 day minimum 
assignment exclusive of travel should be anticipated. While an employee may return to the home 
unit earlier depending on the severity of the incident, this is not always the case.  
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3.3.3.2 Equipment 
All firefighting and heavy equipment will be made available for fire suppression efforts 

within the refuge. Only red-carded employees, qualified as equipment operators will utilize 
equipment in fire suppression efforts. A pack test score of moderate or greater will be required to 
run heavy equipment such as dozers, graders etc. within the active fire perimeter. While certified 
heavy equipment operators employed and red-carded by the federal government but not 
necessarily assigned to the Refuge will be authorized to operate equipment owned by the Refuge, 
these privileges will not be extended to personnel from local or state fire departments or private 
contractors. Relative to the fire apparatus assigned to the Refuge, only engine boss qualified 
personnel will operate this equipment. 

3.3.4 Regulatory Compliance for Managing Unplanned Ignitions 
These operational standards are found in the Service Manual (095 FW 3): 

• An initial action and a response to wildland fire is required for every wildfire on or 
threatening our lands. 

• The range of wildland fire responses may include direct or indirect attack of high 
and/or low intensities, or surveillance and monitoring to ensure fire spread will be 
limited to a designated area. 

• When specifically addressed in approved FMPs, naturally ignited wildland fires can 
be used to accomplish resource management objectives. 

• Surveillance is an appropriate response to a wildfire if so designated in an approved 
FMZ or selected through an appropriate analysis (WFDSS) process. 

• If a wildland fire changes so that it will no longer meet objectives listed in 
operational plans, it must have a new strategy selected through a new analysis 
process (the WFDSS). 

• Wildfires in wilderness or other special reserved areas will have a response that 
includes consideration of wilderness values and minimum impact suppression 
tactics. 

3.3.5 Use of Decision Support Tools — WFDSS 
This system assists fire managers and analysts in making strategic and tactical decisions for 

fire incidents. It has replaced the WFSA (Wildland Fire Situation Analysis), Wildland Fire 
Implementation Plan (WFIP), and Long-Term Implementation Plan (LTIP) processes with a 
single process that is easier to use, more intuitive, linear, scalable, and progressively responsive 
to changing fire complexity. 

WFDSS integrates the various applications used to manage incidents into a single system, 
which streamlines the analysis and reporting processes.  WFDSS provides the following 
advantages over previous systems: 
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• Combines desktop applications for fire modeling into a web-based system for easier 
data acquisition.  

• Provides an easy way for fire managers and analysts to accurately document their 
decision-making process by allowing results of analyses to be attached to the 
decision point and included in the final incident report.  

• Provides one decision process and documentation system for all types of wildland 
fires.  

• Is a web-based application for easier sharing of analyses and reports across all 
levels of the federal wildland fire organization.  

• Introduces economic principles into the fire decision process. 

3.3.6 Wildfire Reporting Requirements 
In addition to WFDSS reporting requirements, an ICS-209 (Incident Status Summary) shall 

be submitted to the appropriate Zone Dispatch Center by 1900 for each operational period for 
wildfires of 300 acres or greater in grass and 100 acres or greater in forest from the start of an 
incident thru control. 

3.3.7 Suppression Rehabilitation 
Rehabilitation of disturbances as a result of suppression activities will be coordinated with 

the designated Resource Advisor and/or management representative.  These activities may 
include rehabilitation of constructed hand or mechanical line, repairing cut fences, or other work 
that may not be extensive enough to warrant a separate BAER or emergency stabilization (ES) 
project. 

3.3.8 Management of Unplanned Ignitions 
Guidance for unplanned ignitions is based, in part, on the FMZ.  Each unit in the District 

has designated FMZs that provide basic objectives, considerations, and constraints regarding the 
appropriate management response.  Detailed descriptions of FMZs and corresponding 
information are located in the unit-specific descriptions in the appendices. 

3.3.9 Records and Reports 
Complete and accurate records and reports are a critical component of a professional fire 

management program. Many of these documents, such as historical fire records and weather 
indices, provide the foundation for the fire funding that the district will receive.  

The records and reports necessary for implementation of the Refuge fire management 
program are described in Table 3-1.  

 



New Mexico Fire District Spatial Fire Management Plan  

3-22 Chapter 3: New Mexico Fire District Fire Management Program 

Table 3-1. Fire Management Records and Reports for the NM Fire District 

Record/Report Revision Frequency Person Responsible Distribution 

Fire atlas Per incident FMO/PFS N/A 

Fire Report Per incident IC/PFS FMO/FMIS 

Fire weather records Daily/RAWS IC/PFS FMO 

NFPORS submissions Annual FMO RO 

Daily briefing Daily DO Dispatch Centers, 
Agency Administrators, 
Interagency, State, and 
local cooperators 

Wildland Fire Decision 
Support System 

Per incident FMO/Agency 
Administrator 

Agency Administrator 
(AA) 

Burn Plan/Complexity 
Analysis 

Per Rx Burn RXB FMO/Dispatch Centers 

Position Task Books As required FMO/FOS Trainee 

IQCS As needed FMO/FOS Employee 

Red Cards Annual FMO Employee 

Training Plan Annual FMO AAs 

Job Hazard Analysis’ Annual FMO District staff, Agency 
Administrators 

District Step-up Plan Annual FMO District staff, Agency 
Administrators 

Fire Management Plan 
(Review) 

Annual FMO Agency Administrators, 
Regional Fire Planner 

District Preparedness 
Review 

Annual FMO/FOS Agency Administrators 

 

3.3.10 Incident Reviews 
All unplanned wildland fire will be appropriately reviewed in accordance with 621 FW. A 

fire critique will be coordinated by the Incident Commander after the fire is declared out. In 
addition, any fire shelter deployment or accident will be reviewed. The approval signature on the 
Individual Fire Report (DI-1202) will serve as sufficient documentation of an informal review of 
normal complexity fires, in which no unusual events occurred. For incidents of greater 
consequence, reviews will involve the Regional Office fire staff as well as representatives from 
other participating agencies.  

The following are the purposes of the incident reviews: 

• To confirm effective decisions or correct deficiencies. 

• To identify new or improved procedures, techniques, or tactics. 
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• To compile consistent and complete information to improve or refine the Refuge, 
regional, or national fire management programs. 

• To examine anomalous fire-related incidents in order to determine cause(s), 
contributing factors, and where applicable, recommend corrective actions. If 
negligence is indicated, the circumstances will be reported and investigated in 
accordance with applicable regulations, policies, or guidelines. 

• To ensure cost effectiveness of fire management operations. 

3.4 Management of Planned Fuels Treatments ________________  

3.4.1 Description of District Fuels Program 
To meet the two district-wide objectives for the USFWS New Mexico Fire District as 

stated in Chapter 1, the fire program will implement a variety of methods including prescribed 
fire, mechanical, and chemical treatments for the following reasons: 

• Implement hazardous fuel reduction treatments in the Wildland Urban Interface and 
in areas with heavy fuel loads.  Significant increases in nonnative invasive species 
have worsened the problem, especially along riparian areas where Tamarisk spp. 
has become established.  The removal of these fuels by mechanical, chemical, and 
prescribed fire is instrumental in meeting this objective.     

• To prepare for potential wildfires and to protect significant on and off-refuge values 
at risk.  Preparation includes measures such as reducing or removing excessive 
ground and ladder fuels, providing access, creating fire breaks and defensible space, 
reducing potential for unplanned fires to start, and making sure that properly trained 
and equipped personnel are prepared to respond.   

• To reintroduce or apply fire to refuge lands as a significant component of fire 
adapted ecosystems. 

• To treat areas infested with invasive plant species, some of which are flammable 
and increase the risk of high-severity wildfire, and restore native vegetation that 
would normally be found.  Treatment actions are needed because invasive non-
native (also referred to as exotic or alien) plants are out-competing native 
vegetation for resources (such as sunlight, soil moisture, and nutrients), displacing 
native plants and changing species composition, vegetation structure, and soil 
chemistry.   

The size of treatment will be based on desired management objectives and may vary 
greatly depending on the unit and treatment method selected from individual piles to broadcast 
burns of several thousand acres.  Treatments may consist of a single entry or application or may 
be part of a multi-year/multi-treatment project that utilizes a combination of management 
techniques to reach the desired objectives. 
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3.4.2 Fuels Treatments and Methods 
3.4.2.1 Prescribed Fire 
Prescribed fire is a management tool used to manipulate vegetation.  Prescribed fires may 

be loosely classified as broadcast, in which fire is applied across the landscape, or as debris 
burning as with pile or ditch burning. Historically, the treatment size and number of burns 
conducted on refuges and hatcheries in the New Mexico Fire District has varied considerably by 
unit to meet both habitat management and fuel reduction needs. Broadcast burns may range from 
as little as 5 acres to 20,000 acres, depending on the size of the refuge and specific management 
objectives.  Burning may be conducted year-round, again depending on the desired objectives of 
the burn to achieve specific results.   

Broadcast burning may be used to restore native biological communities to provide 
optimum feeding, breeding, and wintering habitat for a diversity of grass- and shrubland-
dependent migratory birds, migratory waterfowl, native herbivores, native pollinating 
invertebrates, and other native wildlife that are present.  Broadcast burning may also be used as a 
management tool in wetlands and moist soil units to reduce invasive species such as cattail.  
Prescribed fire also provides a needed mechanism of disturbance across all habitats that have 
evolved with fire.   

Debris burning is used to remove vegetative material produced from mechanical treatments 
such as piles, or to remove a buildup of decadent vegetation from ditches and canals to improve 
the flow of water.   

Natural ignitions are nonhuman-caused fires.  Natural ignitions in the New Mexico Fire 
District may be managed for resource benefit in wilderness study areas, designated wilderness, 
and areas with little to no threat of loss to structures or developed assets on and off the refuge.  
These areas are located at Sevilleta NWR, Bosque del Apache NWR, Bitter Lake NWR, and San 
Andres NWR.  Nonhuman-caused ignitions on these sites would be evaluated for potential to 
cross jurisdictional boundaries and the potential for damage or loss to refuge infrastructure or 
private property.  This management option would reduce the potential for adverse effects created 
during suppression operations (such as the mechanical construction of firelines) and allow for the 
natural role of fire in these environments. 

3.4.2.2 Mechanical Treatments 
Mechanical treatments are implemented using hand-held tools, chain saws, bulldozers, 

tractors, masticators, excavators, forestry cutters, chippers, and other specialty equipment.  
Mechanical treatments have ranged from less than 1 acre to 1,000 acres or more on each NWR or 
NFH-TC in New Mexico.  Mechanical treatment methods are generally used to remove heavy 
concentrations of fuel or invasive species that may not be treated by prescribed fire or chemical 
treatments due to the size and amount of material needing to be removed.  Mechanical treatments 
may also be used in conjunction with chemical and prescribed fire treatments as part of the 
overall treatment process. 

Tamarisk has become well established throughout the riparian corridors of New Mexico, 
resulting in the displacement of native species.  As a result, the fire danger and severity of 
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wildfires have increased due to the high rate of spread and resistance to control exhibited in this 
fuel type.  Mechanical reduction of these dense, large volumes of highly flammable fuels is 
currently accomplished through the use of an excavator to either pull the trees from the ground or 
by a dozer to push the trees into piles.  Follow-up treatment of root raking with heavy equipment 
is recommended to remove the remaining roots to prevent root sprouting.  Restoration of native 
species following tamarisk removal reduces the fire hazard by restoring native species that 
produce a much lower fire behavior and are less resistant to control.  

Mechanical treatments have also been conducted using chainsaws and specialty equipment 
such as “slash busters” to remove junipers and pinyon pine that have become established on 
grasslands.  Mechanical treatments are often used prior to or in conjunction with prescribed fire 
to both remove the cut material and prevent sapling trees from encroaching onto the treated site.  
These types of treatments would continue in order to prevent the further encroachment of 
grassland and savanna habitats and to manage density of pinyon-juniper stands to maintain a 
diversity of grass and forb species. 

Firebreaks are generally created and maintained with mechanical treatments through the 
use of heavy equipment to remove heavy fuel concentrations, mow “green” fire breaks, grade 
two-track roads to remove vegetation, and to remove single or small groups of trees by hand.  

3.4.2.3 Chemical Treatments 
Some of the eight USFWS units in New Mexico use chemicals to treat invasive plant 

species, crop plants, federally and state-listed noxious plant species and to restore and maintain 
native habitats.  All units of the USFWS that implement chemical treatments must prepare an 
annual Pesticide Use Proposal (PUP) that describes the chemicals (for example, herbicide, 
insecticide, or rodenticide) that are proposed for use.  Chemical use varies by unit.  The EA for 
this SFMP includes an analysis of effects of using chemical treatments.   

3.5 Fuels Management Project Implementation _______________  

3.5.1 Prescribed Fire Planning 
Prescribed fire planning should include the Refuge Project Leader, Senior Biologist, 

Ecologist, District FMO, and Prescribed Fire specialist. Other entities which could possibly be 
included are Private land owners or other federal land management agencies if and when units 
are adjacent to, or could include any of these landholdings. All projects will have an approved 
Prescribed Fire Plan, FMIS project number and smoke identification number (provided by the 
New Mexico Environment Department, Air Quality Bureau). 

The prescribed burn program for the Refuge will be continually refined as more 
comprehensive data becomes available on burning prescriptions including hazardous fuel 
accumulations, wildlife habitat requirements and individual plant responses to fire. Units 
throughout the refuge will be identified on a yearly basis by the Senior Refuge Biologist, District 
FMO, and Prescribed Fire Specialist. Units will be burned to reach the habitat objectives as 
defined above.  
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Refer to current Interagency Standards for Fire and Fire Aviation Operations hand book 
(Red Book), NFES # 2724 for additional information regarding prescribed fire planning. 

3.5.2 Prescribed Fire Return Intervals 
Prescribed fire effects (biotic and abiotic) will be evaluated by the annual evaluation of 

previous fire effects and planning yearly acreage objectives based on current climatic conditions.  
Prescribed wildland fire will be used independently or in combination with mechanical and other 
management activities to set back plant succession and initiate nutrient cycling.     

The Ecological Site Descriptions (Natural Resources Conservation Service, 2009) are 
reports that describe the biophysical properties of ecological sites, vegetation and surface soil 
properties of reference conditions that represent either: pre-European vegetation and historical 
range of variation (in the United States) or  proper functioning condition or potential natural 
vegetation; state-and-transition model graphics and text, and a description of ecosystem services 
provided by the ecological site and other interpretations  

(http://usda-ars.nmsu.edu/esd/esdIntro.html). An ecological site is a distinctive kind of land 
with specific soil and physical characteristics that differs from other kinds of land in its ability to 
produce distinctive kinds and amounts of vegetation and in its ability to respond similarly to 
management actions and natural disturbances. Unlike vegetation classification, ecological site 
classification uses climate, soil, geomorphology, hydrology, and vegetation information to 
describe the ecological potential of land areas. A particular ecological site may feature several 
plant communities (described by vegetation classification) that occur over time and/or in 
response to management actions (http://usda-ars.nmsu.edu/esd/esdIntro.html). 

3.5.3 Project Implementation 
The prescribed fire program involves operations during the entire year designed to prepare 

for and implement program objectives. These operations include planning, reconnaissance, 
evaluation, documentation, prescription analysis, interagency coordination, smoke management, 
fire effects monitoring, personnel management and fiscal analysis. United States Fish and 
Wildlife Service planning guidelines (621 FW) require pre-burn coordination and public 
notification, when necessary. The standardized Interagency Prescribed Fire Burn Plan Format 
and Fire Complexity Analysis must be completed and approved by the Refuge Manager and 
District Fire Management Officer prior to the ignition of all prescribed burns within the refuge. 
The Complexity Analysis determines the minimum fire staff (overhead positions) and 
qualification level required for the implementation of all management ignited prescribed fires. 
The Fire Complexity Analysis also determines the level of approval authority required; low and 
moderate complexity burns will be approved by Refuge Managers without the need for Regional 
involvement. Each plan will be prepared by the participating Prescribed Fire Specialist or 
Prescribed Fire Burn Boss and will include a Go / No-Go Checklist to be signed by the Refuge 
Manager and Burn Boss prior to implementation. 

The transition from the prescribed fire organization to the suppression organization must be 
addressed in detail in the individual prescribed burn plan for each project (re: Contingency 

http://esis.sc.egov.usda.gov/ESIS/About.aspx
http://biology.usgs.gov/npsveg/index.html
http://usda-ars.nmsu.edu/esd/esdIntro.html
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Planning). Once a prescribed fire is declared an unplanned wildland fire by the RXB assigned, 
the incident at that point is handled no differently than any other wildland fire detected on the 
refuge. Depending on the qualifications required and present on site, the RXB may or may not 
assume command of the fire as the initial attack IC. 

All prescribed fires declared a wildfire will have an investigative review initiated by the 
Refuge Manager or Project Leader. The level and scope of the review will be determined by 
policy and procedures of the Red Book and the USFWS Fire Management Handbook. 

The public will be informed of prescribed fires through news releases, interpretive 
messages, and educational programs. Individual prescribed fires should not be conducted without 
informing those agencies and members of the public likely to be impacted. 

Cooperators, contractors, and casual hires (referred to as ADs) may be used to implement 
prescribed fires. ADs must meet USFWS/NWCG standards. Cooperators, such as members of 
Volunteer Fire Departments, must have appropriate qualifications certified by their agency. 
Those who supervise USFWS employees during prescribed fires must meet USFWS/NWCG 
standards. 

Refer to current years Interagency Standards for Fire and Fire Aviation Operations hand 
book (Red Book), NFES # 2724 for additional information regarding prescribed fire project 
implementation. 

3.5.4 Protection of Critical Resources 
Potential impacts on sensitive species will be considered during the planning phase of each 

prescribed fire. Location maps and habitat information are maintained in the Refuge office and 
on-site surveys will be conducted for areas or when impacts seem likely. Potential impacts must 
be analyzed and mitigation measures specified when warranted within the prescribed burn plan. 

For federally listed T&E species, the impacts analysis will include consultation with the 
Endangered Species Office of the USFWS under Section 7 of the Endangered Species Act. The 
New Mexico Endangered Species Office will be consulted about impacts on any state listed rare 
or endangered species. Special protection measures recommended by these consultations will be 
implemented to the fullest extent possible. 

For other sensitive species, special protection measures may be appropriate in accordance 
with the management goals of the Refuge and to preserve natural biological diversity. Special 
protection may be warranted if sensitive species have declined due to human impacts on critical 
habitat or individual populations.  

3.5.5 Smoke Management 
Smoke generated by management ignited fires must be managed in compliance with the 

legal requirement of the Clean Air Act (42 USC 1857 et seq.) and local regulations, and will be 
monitored by USFWS personnel. 
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The responsibility for the maintenance of air quality standards and the approval of 
agricultural type burning within the state rests with the State of New Mexico Public Health 
Division. Guidelines imposed by the NM Air Quality Bureau (AQB) for smoke abatement on 
these fires will be strictly followed. AQB has responsibility for issuing permits, defining the 
conditions when burning will be permitted and determining what materials may be burned. 
Permitting procedures require this office to be consulted each and every time prescribed fire is 
applied within the Refuge. Smoke registration for prescribed fires in a SMPII (> 99 acres) 
category is required at a minimum of two weeks before burning and Registration for an SMPI 
(<99 acres) category burn is required by 10:00 am the day prior to burning. Registration 
procedures are completed via 
http://smoke.state.nm.us/frmMainSwitchboardTable_AQB_Only.asp.  A Simple Approach 
Smoke Estimation Model or analysis may be conducted for all prescribed burns to occur within 
the Refuge. Given the proximity of many of the district units to rural communities, it must be 
assumed that all fires have the potential to negatively impact public interests and/or “critical 
targets.” There is minimum concern regarding effects of smoke on public health due to the 
distance between most USFWS units and communities. Considering this, it is reasonable to 
assume that prescribed fire smoke associated with prescribed burns will be short-lived and will 
dissipate well before they can impact a critical target.  

For additional information refer to Chapter 17, Element 19 (Smoke Management and Air 
Quality) of the Red Book, and Smoke Management Guide for Prescribed and Wildland Fire 
(2001). 

3.5.6 Multiple Prescribed Fires 
Multiple prescribed fires may occasionally be conducted on the District concurrently.  The 

decision to implement more than one prescribed fire on the District at a time will be based on 
several factors including; seasonal fire weather conditions, availability of staff to implement, 
availability of contingency resources, funding, and opportunities to achieve desired management 
objectives.  The Prescribed Fire Specialist will work with the District FMO, AFMO, and 
respective Refuge Managers to determine the feasibility of conducting concurrent prescribed 
fires on one or more refuges. 

3.5.7 Prescribed Fire on Private Lands 
The District may use prescribed fire on private lands to meet management objectives as 

outlined in USFWS Fire Management Handbook, Chapter 17, Attachment 1 Prescribed Burning 
Off-Service Lands.  

3.5.8 Non-Fire Fuels Treatments 
Nonfire fuels treatments may be implemented by the fire management program to assist the 

refuge in meeting management objectives as discussed with the refuge manager, refuge biologist, 
and fire management staff.  These treatments may involve the mechanical and chemical 
reduction of fuels and the use of staff to assist in the planning and implementation of the project. 

http://smoke.state.nm.us/frmMainSwitchboardTable_AQB_Only.asp
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3.5.9 Fuels Treatment Monitoring 
Pre-fire monitoring of fuel moisture, weather and other prescription variables should be 

conducted to ensure that conditions are appropriate before initiating the burn.  All prescribed 
burns have measurable objectives. Monitoring should be done to document and verify that the 
stated objectives have been met. A plot, photo points, transects or other methods should be 
developed to document results of the burn and will be updated accordingly. This data will be 
stored for future refinement of prescriptions and to determine the success of the program. 

3.5.10 Funding Processes  
The DOI fuels funding process consist of multiple software programs (EMDS, HFPAS, and 

so forth) designed to guide decision-makers in meeting congressionally mandated targets.  The 
National Fire Planning and Operation System (NFPORS) is the principal mechanism for the 
district to submit project proposals including projected fuels budget needs.  In general, projects 
need to be submitted by early spring but timeframes and specific guidance may change on an 
annual basis.  

3.6 Treatment Effects Monitoring ___________________________  

3.6.1 Fire Effects Monitoring 
Climate change has begun to influence the severity, frequency and magnitude of wildfires 

in many regions of the United States (Miller et al. 2009).  In the Southwest Region, climate 
warming has increased fire activity (Westerling 2006).  These changes have been documented at 
the broadest continental-regional scales with greater uncertainty at finer scales.  The Southwest 
Region Refuges Fire Management Program will follow national and regional USFWS guidance 
on climate change.  Adaptive management will increasingly be more important to assess climate 
change effects on management activity outcomes.  Refuges fire programs will continue to 
conduct fire effects monitoring and to solicit scientific research, more rigorously where relevant, 
to inform and to improve future management actions in the face of climate change. 

Treatment effectiveness will be evaluated based off of monitoring plan objectives defined 
in individual Prescribed Fire Plans.  At a minimum, most treatments will use a basic photo point 
monitoring protocol to capture before and after effects on vegetation.  First order fire effects will 
be captured via the post-burn summary written by the burn boss.  For non-fire treatments, a 
variety of monitoring may be conducted at the discretion of the project lead depending on the 
objectives of the treatment. 

All wildland fires, including prescribed fires, will be monitored in accordance with the 
USFWS Fuels and Fire Effects Monitoring Guide and Chapter 17 Prescribed Fire and Hazardous 
Fuels of the USFWS Fire Management Handbook. 

3.6.2 Non-Fire Treatment Effects Monitoring 
Visual monitoring of fuel breaks will be conducted to determine annual maintenance needs 

to prevent the growth of vegetation and build-up of fuel.    
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3.6.3 Collaborative Monitoring with other Disciplines 
The district fire program will continue to work with other disciplines including biological, 

invasive species, and the inventory and monitoring programs to design and conduct monitoring 
plans that provide information on the effectiveness of fuels treatments and provide data on which 
to base future recommendations for appropriate fire management practices. 

3.6.4 Fuels Treatment Performance Information/Targets 
Burn Plans will specify information to be included in a project file. The Burn Boss will 

ensure this information is provided to the Refuge Manager and/or District Fire Management 
Officer as specified. This includes documenting conditions and fire behavior during the 
prescribed fire to assess how well actual fire characteristics fit those predicted, documenting any 
unanticipated difficulties encountered during implementation and assessing how well the fire 
accomplished the intended objectives. 

All management ignited prescribed fires are reported on the USFWS Fire Management 
Information System (FMIS). Hazardous Fuels Treatments activities, treatments and 
accomplishments will also utilize the National Fire Plan Operations and Reporting System 
(NFPORS).  The prescribed Burn Boss will complete the post-burn summary, including an 
operations and final cost analysis (see Burn Plan Report format, 621 USFWS). 

3.7 Prevention, Mitigation, and Education ____________________  

3.7.1 Wildfire Investigation and Trespass Policies 
Reviews and investigations are used by wildland fire and aviation managers to assess and 

improve the effectiveness and safety of organizational operations. Brief descriptions of various 
reviews and associated procedures and requirements, including those for serious wildland fire 
accidents, entrapments, and fire trespass are listed in the Red Book Chapter 18. Incident 
Commanders and Single Resource Bosses will ensure After Action Reviews (AARs) take place 
in a timely manner and that any significant issues are brought to the attention of the Zone FMO 
or Refuge Manager. 

A definite fire cause will be determined or speculated for each fire that starts within the 
Refuge. 

All human caused fires will be aggressively investigated by DFMO and/or a fully 
commissioned, arson experienced federal law enforcement officer. The Regional Law 
Enforcement Coordinator and closest USFWS Special Agent will be immediately consulted 
whenever arson is confirmed. 

3.7.2 Prevention/Mitigation Activities 
The goal of fire prevention efforts will be to prevent unplanned human caused wildland fire 

and to educate the public on their contribution towards achieving this goal. This will be achieved 



U.S. Fish and Wildlife Service  

Chapter 3: New Mexico Fire District Fire Management Program 3-31 

through the coordination of efforts with adjacent land owners, area land management agencies, 
local organizations and interagency cooperators.  The key to the fire prevention effort within the 
district will be to provide timely and accurate public information relative to fire safety and 
danger.  This will be accomplished through direct public contact and fire danger rating signage.  
An additional goal of fire management is to increase the amount of fire danger rating signs in 
and adjacent to the refuge in order to increase awareness of fire danger locally.  This will be 
accomplished through a joint effort with local cooperators.   

Mitigation includes management actions such as routine patrols (during extreme fire 
danger), prevention education, signing, road or area closures and fire restrictions (smoking, 
cooking, and so forth) as circumstances warrant.  There may be special events or groups which 
may obtain a permit for previously mentioned activities during elevated fire danger.  Permits will 
only be granted upon approval by the Refuge Manager and NM Fire District FMO. 

3.7.3 Education/Outreach Activities 
The district outreach goal is to enhance knowledge and understanding of wildland fire 

management policies and practices through internal and external communication and education. 
This is a continual effort that will be achieved through public outreach activities.  To reduce 
public concerns and gain acceptance and support for fire management, the public must be kept 
informed of fire management goals, policies and activities in addition to fire prevention 
messages.  Prevention messages will include clear and accurate updates of fire danger rating 
levels and definitions.  Additionally, the Smokey Bear Program will be utilized as a tool to 
heighten public awareness of the prevention message.  Outreach and education will be 
accomplished through newsletters, Multi-media outlets, public contact etc.  Contact with the 
public at the refuge visitor center is one medium.  Others include participation in local area 
schools, local and county fairs, parades, and other appropriate public forums.  NWR-sponsored 
special events that are used for public contact include several refuges within the district.  

There are three target groups with specific information needs: 

• In-service personnel directly or indirectly involved in the implementation of the fire 
management program. Keeping this group aware of fire management activities is 
essential to the effective dissemination of information to the general public. It is 
important to ensure that the entire staff is familiar with the Fire Management Plan, 
the role of the USFWS as it relates to wildland fire suppression, and the employees’ 
role within the fire management organization. This will be accomplished through an 
on-going education program, which includes training, all employee meetings and 
active participation by Refuge staff in the unit’s suppression program. 

• The general public including the Refuge visitor, special interest groups, the local 
community and the urban interface.  Opportunities to educate area children include 
planned programs, special events, and the Smokey Bear Program.   

• Cooperating agencies, especially those with jurisdiction adjacent to and within the 
Refuge boundaries. These agencies are indirectly affected by any fire activity 
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within the Refuge. They are directly affected by a variety of factors including fire 
encroachment along Refuge boundaries, visual effects of smoke, use of their 
available personnel and resources in support of the Refuge fire management 
activities, etc. 

3.8 Emergency Stabilization and Burned Area Rehabilitation  

An assessment of required resource or infrastructure repair of damage resulting from 
wildfire and associated activities will be completed before incident crews and resources are 
released from the incident. Emergency Stabilization (ES) and Burned Area Rehabilitation (BAR) 
efforts will be undertaken to protect public health, safety, and infrastructure; to control invasive 
species, and to rehabilitate ecosystems and wildlife habitat that will not likely recover naturally 
as outlined in Service Planning documents. Natural recovery is the preferred ES or BAR 
treatment. 

Implementation of Burned Area Emergency Stabilization (ES) and Rehabilitation (BAR) 
projects will be consistent with the Interagency Burned Area Emergency Response Guidebook 
and the Burned Area Rehabilitation Guidebook. 

3.9 Spatial Fire Management Plan Monitoring ________________  

3.9.1 SFMP Terminology  
Terms in this SFMP are defined by the National Wildfire Coordinating Group, located at 

http://www.nwcg.gov/pms/pubs/glossary.  

3.9.2 Spatial Fire Management Plan Monitoring 
This SFMP will be reviewed annually and updated as needed, upon local agency 

administrator approval. Revisions of FMPs with Regional review and concurrence are required 
every five years and following completion of a new (or significantly revised) CCP or habitat 
management plan. 

 

http://www.nwcg.gov/pms/pubs/glossary
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Appendix B 
Bosque del Apache National Wildlife Refuge 

Fire Management Plan 
B.1 Introduction 
 
Location 
Bosque del Apache NWR is located in Socorro County New Mexico approximately 90 miles 
south of Albuquerque in the Middle Rio Grande Valley. The physiographic diversity of the area 
is varied and includes the active Rio Grande channel, surrounding riparian forest, grasslands, 
mountains, alluvial fans, piedmont bajadas, terraces, canyons, washes, arroyos, escarpments, 
hills and ridges, black lava flows, basaltic buttes, sand dunes and alkali flats.  
 
The 57,331 acre refuge is a landscape of contrasts. Beginning at the southeast corner of the 
refuge atop the 5,500 foot San Pascual Mountain, the land slopes gently downward to the west to 
an elevation of 4,500 feet along the Rio Grande. It then rises sharply to the highest point of 6,272 
feet on the peak of Chupadera Mountain located in the northwest corner of the refuge. 
 
Land Ownership/Use 
Bosque del Apache NWR was originally part of the Pedro Armendariz Spanish land grant used 
for livestock grazing and small farm plots. Irrigated agriculture remains the dominate land use in 
proximity to the Refuge.  Public lands and large private ranches adjacent to Refuge uplands are 
managed for domestic livestock grazing. Adjacent lands to the North of the refuge are owned by 
private landowners with the majority of this land in field crops.  The land east of the refuge is 
owned by the Bureau of Land Management (BLM) with the extensive White Sands Missile 
Range (WSMR), a Department of Defense (DOD) armament testing facility located east of the 
BLM. Limited control and removal of tamarisk (Tamarisk spp.) has been conducted in scattered 
locations along the Bosque (the strip of riparian habitat along the Rio Grande) within Socorro 
County, however; these lands remain some of the most fire prone within the Middle Rio Grande 
due to the heavy infestation of invasive woody species. 
 
There are three designated wilderness areas on the Refuge. Most of the Chupadera mountain 
range is managed as a portion of the 5,310 acre Chupadera Wilderness, other wilderness units 
include the 5,140 acre Indian Well Wilderness and the 19,830 acre Little San Pascual 
Wilderness. The 3,100 acre managed floodplain portion of the Refuge within the Rio Grande 
Valley has been developed into a series of farm and managed wetland units. The remainder of 
the floodplain is managed to restore and preserve native riparian plant communities and natural 
river processes. 
 
Five Research Natural Areas (RNA) have been established on the Bosque del Apache NWR, the 
Chupadera, the Rio Grande Marsh, the Apache Camp, the Jornada del Muerto, and the San 
Pascual.  The Chupadera RNA is 5,130 acres and conforms to the boundaries for the Chupadera 
Wilderness. The Rio Grande Marsh RNA is 218 acres and contains managed marsh units 25A 
and 25B.  The Apache Camp RNA was established as a 326 acre representation of a Rio Grande 
cottonwood (Populus deltoides) Bosque. The Jornada del Muerto RNA consists of 9,133 acres 
and lies within the San Pascual Wilderness Area. The San Pascual RNA was established in 
December 1972 and consists of 3,200 acres within the San Pascual Wilderness. 
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Refuge Mission 
Bosque del Apache National Wildlife Refuge was established by Executive Order 8289 on 
November 22, 1939 “as a refuge and breeding ground for migratory birds and other wildlife.” 
The management emphasis at the time of establishment was the recovery of the Rocky Mountain 
Population (RMP) of sandhill cranes, which were believed at that time to have numbered around 
40 birds. In 1975, the refuge provided wintering habitat for an experimental flock of endangered 
whooping cranes. Today, refuge lands have become increasingly important as habitat for 
wintering migratory waterbirds, Neotropical migratory birds, endangered species and a rich 
diversity of resident wildlife. Extensive management work in the control and removal of invasive 
species in riparian areas and the restoration of native riparian vegetation is being conducted to 
ensure that the habitat requirements of these species are met.  
 
The Refuge Recreation Act (16 USC 460-1) identifies the refuge as being “suitable for incidental 
fish and wildlife-oriented recreational development, the protection of natural resources and the 
conservation of endangered species or threatened species.” The Endangered Species Act of 1973 
requires federal agencies to “take such action necessary to insure...the continued existence of 
such endangered and threatened species.” The Wilderness Act of 1964 (P.L. 88-577) directs the 
United States Fish and Wildlife Service (Service) at Bosque del Apache National Wildlife 
Refuge to “maintain wilderness as a naturally functioning ecosystem” on portions of the refuge. 
 

B.2 Land Management Planning and Partnerships 

Land/Resource Management Planning Documents 
Fire management goals, objectives and implementation strategies expressed within are intended 
to support and/or facilitate the accomplishment of the overall habitat and wildlife goals as 
expressed in the Bosque del Apache NWR Comprehensive Conservation Plan (CCP), April 
2006. 

The Comprehensive Conservation Plan and Environmental Assessment states the following 
goals: 

 

• Goal 1: Contribute to conservation efforts and foster the ecological integrity of the Rio 
Grande watershed and Chihuahuan Desert through innovative management practices of 
the Bosque del Apache NWR resources. 
 

• Goal 2: Protect and enhance, through conservation, restoration, and management, 
wildlife habitat for native species and natural species diversity on the Refuge, including 
special status species, migratory waterbirds, Neotropical migrants, and other resident 
wildlife. 
 

• Goal 3: Provide Refuge visitors opportunities for safe, high quality, compatible, wildlife-
dependent public use and recreation with an emphasis on environmental education, 
interpretation, wildlife observation, photography, hunting and fishing, to promote 
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understanding, appreciation and support for the Service’s mission. 
 

• Goal 4: Protect and preserve the three Wilderness Areas in an untrammeled, natural, 
undeveloped condition and provide solitude for primitive and unconfined recreation. 
 

• Goal 5: Support land management by providing management-based arid lands research 
opportunities and serve as a demonstration area where innovative land management 
techniques are developed, implemented and showcased.  
 

• Goal 6:  Provide both administrative and public use facilities to support the Refuge 
purposes, goals and objectives. 

 
Fire Management Actions to Meet District Objectives 
The broad objectives of fire management in the National Wildlife Refuge System, as stated in the 
U.S. Fish and Wildlife Service Fire Management Handbook, are to protect and enhance habitat 
and ecosystems for the benefit of fish and wildlife on Service lands.  District fire management 
objectives are included within the District-wide portion of the FMP. 
 
The Bosque del Apache NWR fire management actions are:  
 

1. Mechanical, chemical and prescribed fire treatments would continue to be used to 
construct and maintain fuel breaks at the north, mid-refuge and south boundary locations 
of the Rio Grande active floodplain through the removal of invasive woody plants.  

2. A minimum of one quarter river mile at each boundary would be maintained as open 
grassland or shaded fuel break.  Cottonwood and willow stands would continue to be 
maintained to provide shaded fuel breaks through chemical and mechanical control to 
limit woody encroachment.  Following invasive plant removal, the mid-refuge fuel 
breaks on the active floodplain would be monitored for invasive species encroachment.  
As other projects are implemented on the active floodplain, mid-refuge fuel breaks could 
be allowed to transition to denser native vegetation without degrading their ability to 
reduce extreme fire behavior and rates of spread.  

3. The Service would continue to coordinate with adjacent landowners to remove invasive 
woody species within 5 miles of the north and south of the refuge boundary along the Rio 
Grande corridor to reduce the threat of wildfire to the refuge and neighboring property.  

4. The Service would continue to coordinate with neighboring agencies and landowners to 
apply prescribed fire, mechanical, and chemical treatments across jurisdictional 
boundaries to reduce the threat and severity of wildfire and improve habitat conditions. 

5. The current condition class of refuge habitats would continue to be maintained or 
improved through the use of prescribed fire, mechanical, and chemical treatments.  The 
treatment interval would be based, in part, on monitoring of vegetative response. 

6. Mechanical and chemical treatments would continue to be used to control invasive plant 
species in all parts of the refuge as monitoring and field assessments identify sites. 

7. Broadcast burning would continue to be used to reduce fuel loading and/or construct fuel 
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breaks and defensible space in order to protect refuge infrastructure and identified 
sensitive or critical habitat.   

8. Natural-caused wildfire would continue to be allowed to burn in the Little San Pascual, 
Chupadera, and Indian Well Wilderness Areas to restore the natural role of fire and 
reduce the potential adverse effects of suppression actions.  The appropriate suppression 
response would be identified and used if fire threatens to cross onto neighboring 
properties or areas identified as sensitive or critical habitat. 
 

9. Burned areas along the riparian corridor would continue to be restored with native 
species, including but not limited to cottonwood, willow, and the native grasses that serve 
as shaded fuel breaks. 

Partnerships 
Interagency cooperation is especially critical to the successful implementation of this plan. 
Mutual aid and joint decision making will occur between the different jurisdictional agencies on 
all significant fire management issues and incidents that occur within the boundary of the fire 
management planning unit. A cooperative agreement(s) between the jurisdictional and assisting 
agencies will be developed and approved as needed for a maximum shelf life of five years in 
order to facilitate the legal and fiscal obligations associated with the implementation of this plan. 
This agreement(s) will address all forms of required cooperation including training, radio 
communications, and the transfer of funds and equipment. Agreements will be reviewed annually 
by the District Fire Management Officer (FMO) and agency representatives in accordance with 
the approved preparedness plan. In addition, the following agreement(s) will be maintained to 
facilitate suppression actions and the implementation of the prescribed fire program in the 
Refuge: 

• Joint Powers Operating Plan. The Operation Plan for the Albuquerque Zone (USFWS, 
BLM, National Park Service (NPS), Bureau of Indian Affairs (BIA), State Forestry and 
the United States Forest Service (USFS) describes how to request fire resources to be 
used in the Refuge and for other services required such as weather forecasting, 
communications, record keeping etc. Automatic extended attack resources are also 
activated through the agreement (On file - FMO Office). 

• San Antonio (Socorro County) Volunteer Fire Department (VFD). This VFD has an 
annual operating agreement with the State of New Mexico under the Joint Powers 
Operating Plan to provide assistance to the Refuge in the event of a wildfire. 

• Department Of Defense (DOD), White Sands Missile Range (WSMR). This agreement 
designates initial attack boundaries outside the Refuge for the management of fires 
burning within and near the Refuge, when it is most feasible to do so (for minimum 
impact suppression response and firefighter safety). It recognizes that in some instances, 
Service initial attack resources assigned to the Refuge will strategically plan initial attack 
on lands outside the administrative jurisdiction of the Agency. Likewise, BLM will initial 
attack some fires within the Refuge. 
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• Albuquerque Interagency Dispatch Center Annual Operating Plan (AOP): This 
purpose of this AOP is to establish an agreement for wildfire initial attack procedures for 
the Albuquerque Dispatch Center (ABC) for USFWS, United States Forest Service 
(USFS), Bureau of Land Management (BLM), Bureau of Indian Affairs (BIA), National 
Park Service (NPS) and NM State Forestry. 

 
B.3 Fire Management Zone Characteristics 

Fire Management Strategies 
Bosque del Apache National Wildlife Refuge is committed to protecting life, property and the 
environment through appropriate management response to wildland fire and the application of 
chemical, mechanical and prescribed fire treatments.  The fire management program will work 
with refuge staff, cooperating agencies and neighboring landowners to reduce the threat of 
wildfires and meet habitat management objectives on the refuge and across jurisdictional 
boundaries.   
 
Fire Management Zones (FMZ’s) have been identified to provide refuge management, incident 
responders, cooperators, and landowners a set of management actions specific to a geographic 
area.  The FMZs have been identified and described according to the primary management 
strategy to be employed and the values to be protected within and adjacent to each. Fire 
Management Zones are used to assist decision-makers in developing an appropriate suppression 
response to wildfires and setting fuels management priorities.   
 
Fire Management Zone Descriptions 
Four Fire Management Zones have been delineated for the planning area; Asset Protection Zone, 
Off-site Asset Protection Zone, Strategic Management Zone, and Land Management Zone.  Zone 
boundaries are identified on the Planning and Operation Maps. 
 
Asset Protection Zones/Off-site Asset Protection Zones 
Asset Protection Zones (APZ) are located on and near the Middle and South Tracts due to the 
presence of on and off-site structures and oil production sites.  The primary objective is the 
protection of life, property, and other high-value resources including critical habitat requiring 
protection from fire.  The primary strategy is to reduce fire hazard through pro-active fuels 
treatments for point protection and to institute a full suppression response to wildfires. 
 
The APZ includes most of the capitalized development on the Refuge including the headquarters, 
visitor center, living quarters, and maintenance facilities. Ten major buildings are located on the 
Refuge, of these some date earlier than the 1940s and are constructed of adobe block. 
Throughout the Refuge, there are other dispersed forms of development, including but not 
limited to; wells, utilities, signing, windmills, dikes, buildings, gates, etc. The combined worth of 
capital development is estimated to be $112,000,000. The Off-site APZ addresses the numerous 
farm and ranch properties that occupy lands north of the Refuge that lead into the small town of 
San Antonio that could be threatened by fire.   
 
The APZ includes the majority of the managed and active floodplain due to the high number of 
values at risk throughout this Zone including: wildlife observation viewing decks; mature stands 
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of native forest; threatened and endangered species habitat including critical habitat for 
southwestern willow flycatcher (Empidonax traillii extimus) and Rio Grande silvery minnow 
(Hybognathus amarus) as well as the yellow-billed cuckoo (Coccyzus americanus) and New 
Mexico Meadow jumping mouse (Zapus hudsonius luteus) both candidate species; rail-road 
tracks; visibility impacts to NM highway 1 and U.S. Interstate 25; and power lines. 
 
Strategic Management Zone 
The primary objective of a Strategic Management Zone (SMZ) is to reduce fuel intensity at a 
landscape level to allow for safer, less costly wildfire management while balancing resource 
values.  The primary strategy is to implement a full range of wildfire management options 
considering resource values.  The entire array of suppression techniques may be used ranging 
from direct attack to monitoring only. Areas with high hazard will be identified for fuels projects 
to reduce fire behavior to moderate levels.  A full range of suppression response may be utilized 
while protecting internal values at risk. 
 
Internal values at risk include; boundary fences, interpretive signs, southwestern willow 
flycatcher, Rio Grande silvery minnow, yellow-billed cuckoo and New Mexico meadow jumping 
mouse critical habitat, and a buried gas line along the east boundary of the SMZ. 
 
Land Management Zone 
The primary objective of a Land Management Zone (LMZ) is to manage fire to promote resource 
values to restore or maintain desired resource conditions.  The primary is to implement a full 
range of wildfire management options with primary consideration for resource values and 
objectives.  Fuels projects will be identified to restore or maintain resource conditions to desired 
conditions.  
 
The LMZ portion of the refuge is located on the three designated Wilderness Areas.  Typically, 
the appropriate management response will be confinement using indirect methods (zone 
boundary or other physical barriers) as the primary suppression tool. If a direct response is 
required, non-mechanical suppression methods will be used whenever possible because of the 
wilderness designation. An appropriate management response defined simply by monitoring 
actions, unsupported by any form of direct or indirect suppression response, may be entirely 
appropriate given due consideration of; Step-up Plan guidance (Burning Index, Drought, etc.) 
fire weather (current and predicted), behavior, location of the fire, cost, time of year, and other 
mitigating issues such as resource availability.   
 
Values at risk in the LMZ may include archeological sites (Piro Pueblo sites and petroglyphs 
which are common throughout this Zone) and an underground natural gas pipeline going 
north/south along the boundary with the SMZ.  A gas transfer facility is located on the 
Armendaris Ranch (private land) south of the refuge boundary.  
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Fire Management Considerations and Constraints 

Considerations 
• Firefighter and public safety will be the first consideration in all fire management actions. 
• Smoke impacts to visibility along U.S. Interstate 25, State Highway 1, and State Highway 

380 will be considered, monitored, and mitigated as appropriate. 
• Utilize existing natural and man-made fuel breaks to the extent possible before creating 

new disturbances. 
• Multiple draft sites may be utilized contingent upon water availability and water levels.  

Consultation with refuge manager or resource advisor may be required prior to drafting 
from the Rio Grande. 

• Registration and tracking of smoke for planned and unplanned ignitions will be 
completed per NM Air Quality Bureau requirements. 

• Fuels and suppression activities conducted in designated critical habitat will require prior 
consultation on allowable tactics with Project Leader or designated resource advisor to 
address threatened and endangered species requirements. 

• Equipment use, including aircraft, is restricted in designated Wilderness Areas.  Consult 
with Project Leader or designated resource advisor on allowed tactics prior to conducting 
operations. 

• Manage fire activities to prevent the further spread of invasive plants. 
 
Constraints 

• Retardants and foams will not be used within 300 feet of any waterway. 
• Heavy equipment use will require approval from the Project Leader or designated 

resource advisor for each incident and will be monitored to minimize impacts to cultural 
resources, wetlands, and other resources at risk. 

 
Fire Management Safety Considerations 
Firefighter and public safety will be the first consideration in all fire management actions.  The 
extent of public notice relative to wildland fire within and near the refuge will depend on the 
specific fire situation. However, when the hazards of a wildland fire are high, signs will be 
posted in appropriate locations. Fire restrictions or closures on refuge lands may be implemented 
if deemed necessary by the District FMO in consultation with the Project Leader and federal, 
state, and local cooperators. In all cases, visitor use will be limited or prevented near prescribed 
and/or wildland fires and potentially affected areas. Fire personnel and/or law enforcement may 
be used to ensure visitor compliance with prescribed fire or area closure orders. 
 
Unique Hazards 

• Working underneath power lines. 
• Working near active railway. 
• Suppression activities near major roadways.   

 
Special Fire Behavior Considerations 

• Rapid rates of spread and sudden changes in spread direction may be associated with 
most fires in Chihuahuan Desert uplands, riparian forest and some wetland habitat types. 
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• The tamarisk fuel complex has not been successfully modeled via the BEHAVE program. 
Expect extreme rates of spread, long distance spotting, and high resistance to control with 
fires in this fuel type. 

 
Fuels Management Strategies 
General fuels management strategies are addressed within the District portion of the FMP.   
Prescribed burning will occur in support of two primary objectives; removal of excessive fuel 
accumulations in areas where uncontrolled wildland fires could endanger lives and cause 
significant hazards to public and private facilities, and to accomplish specific resource 
management objectives. 
 
Mechanical projects on the Refuge primarily involve the maintenance and construction of fuel 
breaks on refuge boundaries and along the river corridor and the removal of dense stands of 
tamarisk along riparian corridors and refuge boundaries.  Chemical applications to treat 
remaining tamarisk stems in treated areas may be used as well.   
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Appendix A 
Bitter Lake National Wildlife Refuge 

Fire Management Plan 

A.1 Introduction 
 
Location 
Bitter Lake National Wildlife Refuge is located about 10 miles east of Roswell, New Mexico. 
The Refuge is in Chaves County and lies within the transition zone between the short grass 
prairie and the Chihuahuan desert. Although the complex is located in a semi-arid region, it 
contains a diverse array of habitat types including; a mosaic of different wetlands, riparian, 
former cropland, grassland, mesquite and creosote upland, and brush land environments.  This 
habitat diversity is further enhanced by active management practices which promote native 
biodiversity. 
 
Bitter Lake NWR contains 24,536 acres and is divided into three distinct management units 
along the Pecos River. The North Tract occupies approximately 12,160 acres and encompasses 
the 9,620 acre Salt Creek Wilderness.  The unit was established to protect native grasses, sand 
dunes, brush bottomlands, and a deeply eroded red bluff along the north boundary. Refuge 
headquarters is located in the Middle Tract, which contains several impoundments and natural 
wetlands, desert upland, and riparian areas.  Visitors may drive an eight-mile tour road around 
some of the lakes.  The South or Farm Tract (1,400 acres) is closed to all public access and 
previously served as an agricultural production area for wildlife in the Pecos Valley. 
Approximately 6,220 acres of riparian habitat are found in narrow bands adjacent to 
watercourses in the three management units. 
 
Land Ownership/Use 
Land ownership within the refuge is contiguous federal land administered under the jurisdiction 
of the USFWS. At Bitter Lake, the western 2/3 of the North Tract is designated as the Salt Creek 
wilderness. Ownership around the refuge is a complex patchwork of state, private, and Bureau of 
Land Management jurisdictions and is primarily agricultural (crops/grazing) in nature. A few 
private homes and ranch properties are near or adjacent to the Middle and South tracts.  There is 
generally good access to most of the refuge from outside its boundaries.  
 
Refuge Mission 
The Refuge was established by Executive Order 7724 dated October 8, 1937 "as a refuge and 
breeding ground for migratory birds and other wildlife."  Additional laws direct station activities 
including the Migratory Bird Conservation Act (16 USC 715d), which identifies the refuge "for 
use as an inviolate sanctuary, or for any other management purpose, for migratory birds."  The 
Refuge Recreation Act (16 USC 460-1) identifies the refuge as being "suitable for incidental fish 
and wildlife-oriented recreational development, the protection of natural resources, and the 
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conservation of endangered species or threatened species."  The Endangered Species Act of 1973 
requires federal agencies to "take such action necessary to insure...the continued existence of 
such endangered and threatened species". The Wilderness Act of 1964 (P.L. 88-577) directs the 
Service to "maintain wilderness as a naturally functioning ecosystem" on portions of the refuge.  
 
Management emphasis on the refuge is placed on the: (1) protection and enhancement of habitat 
for endangered species and federal candidate species, (2) maintenance and improvement of 
wintering crane and waterfowl habitat, (3) monitoring and maintenance of natural ecosystem 
values, and (4) habitat management to maintain populations of neotropical migrants, shorebirds, 
and resident species associated with the lower Pecos ecosystem. While originally established to 
save wetlands vital to the perpetuation of migratory birds, the isolated gypsum springs, seeps, 
and associated wetlands protected by the refuge have been recognized as providing the last 
known habitats in the world for several unique species (USFWS, Bitter Lake NWR CCP,1998).  
Bitter Lake NWR provides habitat for at least 323 bird species, 57 mammal species, 50 reptile 
and amphibian species, and 24 fish species. 
 
A.2 Land Management Planning and Partnerships 

Land/Resource Management Planning Documents 
Fire management goals, objectives and implementation strategies expressed within are intended 
to support and/or facilitate the accomplishment of the goals expressed in the Bitter Lake NWR 
Comprehensive Conservation Plan, September 1998. 

The Comprehensive Conservation Plan and Environmental Assessment states the following 
goals: 
 
 GOAL I: To restore, enhance and protect the natural diversity on the Bitter Lake NWR, 

including threatened and endangered species by (1) Appropriate management of 
habitat and wildlife resources on refuge lands and (2) By strengthening existing, 
and establishing new cooperative efforts with public and private stakeholders and 
interests. 

 
GOAL II: To restore and maintain a hydrological system that mimics the natural processes 

along the Pecos River Drainage by (1) Restoration of the channel as well as 
restoration of the threatened, endangered and special concern species and (2) 
Control of exotic species and manage trust responsibilities for the maintenance of 
plant and animal communities and to satisfy traditional recreational demands.  

  

GOAL III: To offer compatible wildlife dependent public access and recreational 
opportunities to include compatible forms of hunting, wildlife observation and 
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photography, and continue wildlife interpretation and educational efforts. 
 

GOAL IV: To protect and maintain cultural resources for the benefit of present and future 
generations. 

 
GOAL V: To strengthen interagency and jurisdictional relationships in order to coordinate 

efforts with respect to refuge and surrounding area issues, resulting in decisions 
that benefit fish and wildlife resources  

 
GOAL VI: To effect improvements to staffing and funding that will result in long-term 

enhancement of habitat and wildlife resources in the area of ecological concern. 
 

Fire Management Actions to Meet District Objectives 
The broad objectives of fire management in the National Wildlife Refuge System, as stated in the 
U.S. Fish and Wildlife Service Fire Management Handbook, are to protect and enhance habitat 
and ecosystems for the benefit of fish and wildlife on Service lands.  District fire management 
objectives are included within the District-wide portion of the FMP. 
 
The Bitter Lake NWR fire management actions are:  
 

1. Fuel breaks would continue to be constructed and maintained at the refuge through the 
removal of tamarisk and the creation of permanent fuel breaks using mechanical, 
chemical, and prescribed fire treatments.   

2. All existing fuel breaks on the north tract would continue to be maintained through 
annual maintenance. The existing fuel break along the west and north boundary of the 
north tract would continue to be maintained through annual grading and road 
maintenance.  

3. The Service would continue to coordinate with adjacent landowners to remove Tamarisk 
in close proximity of the north and south of the refuge’s boundary along the Pecos River 
corridor to reduce the threat of wildfire to the refuge and neighboring property.  

4. The Service would continue to coordinate with neighboring agencies and landowners to 
apply prescribed fire, mechanical, and chemical treatments across jurisdictional 
boundaries to reduce the threat and severity of wildfire and improve habitat conditions.  

5. The Service would continue to protect habitat for federally endangered species: Pecos 
assiminea snail (Assiminea pecos), Koster’s springsnail (Juturnia kosteri), Roswell 
springsnail (Pyrgulopsis roswellensis), Noel’s amphipod (Gammarus desperatus), Pecos 
gambusia (Gambusia nobilis), Pecos bluntnose shiner (Notropis simus pecosensis), and 
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interior least tern (Sterna antillarum athalassos); and federally threatened species: Pecos  
sunflower (Helianthus paradoxus).  

6. The current condition class of refuge habitats would continue to be maintained or 
improved through the use of prescribed fire, mechanical, and chemical treatments.  The 
treatment interval would continue to be based, in part, on monitoring of vegetative 
response. 

7. Mechanical and chemical treatments would continue to be used to control invasive plant 
species in all parts of the refuge as monitoring and field assessments identify sites. 

8. Broadcast burning would continue to be used to reduce fuel loading and/or construct fuel 
breaks and defensible space in order to protect refuge infrastructure, private property, and 
identified sensitive or critical habitat.   

9. Natural-caused wildfire would be allowed to burn in the Salt Creek wilderness to restore 
the natural role of fire and reduce the potential adverse effects of suppression actions.  
The appropriate suppression response would be identified and used if fire threatens to 
cross onto neighboring properties.  

Partnerships 
Interagency cooperation is especially critical to the successful implementation of this plan. 
Mutual aid and joint decision making will occur between the different jurisdictional agencies on 
all significant fire management issues and incidents that occur within the boundary of the fire 
management planning unit. A cooperative agreement(s) between the jurisdictional and assisting 
agencies will be developed and approved as needed for a maximum shelf life of five years in 
order to facilitate the legal and fiscal obligations associated with the implementation of this plan. 
This agreement(s) will address all forms of required cooperation including training, radio 
communications, and the transfer of funds and equipment. Agreements will be reviewed annually 
by the District FMO and agency representatives in accordance with the approved preparedness 
plan. In addition, the following agreement(s) will be maintained to facilitate suppression actions 
and the implementation of the prescribed fire program in the Refuge: 

• Joint Powers Operating Plan:  The Operating Plan for the Pecos Zone (USFWS, BLM, 
State Forestry and the USFS) describes how firefighting resources are to be funded, 
requested and used in the Refuge, and the support services required for the 
implementation of this plan including; weather forecasting, communications, record 
keeping, etc. Extended attack resources will also be activated through this agreement. 
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•  Chaves County Volunteer Fire Departments (VFD). Chaves county VFD’s have an 
annual operating agreement with the State of New Mexico under the Joint Powers 
Operating Plan to provide assistance to the Refuge in the event of a wildfire. 
 

• Alamogordo Interagency Dispatch Center Annual Operating Plan (AOP): This 
purpose of this AOP is to establish an agreement for wildfire initial attack procedures for 
the Alamogordo Dispatch Center (ADC) for USFWS, United States Forest Service 
(USFS), Bureau of Land Management (BLM), Bureau of Indian Affairs (BIA), National 
Park Service (NPS) and NM State Forestry. 

 
A.3 Fire Management Zone Characteristics 

Fire Management Strategies 
Bitter Lake National Wildlife Refuge is committed to protecting life, property and the 
environment through appropriate management response to wildland fire and the application of 
chemical, mechanical and prescribed fire treatments.  The fire management program will work 
with refuge staff, cooperating agencies and neighboring landowners to reduce the threat of 
wildfires and meet habitat management objectives on the refuge and across jurisdictional 
boundaries.   
 
Fire Management Zones (FMZ’s) have been identified to provide refuge management, incident 
responders, cooperators, and landowners a set of management actions specific to a geographic 
area.  The FMZs have been identified and described according to the primary management 
strategy to be employed and the values to be protected within and adjacent to each. Fire 
Management Zones are used to assist decision-makers in developing an appropriate suppression 
response to wildfires and setting fuels management priorities.   
 
Fire Management Zone Descriptions 
Four Fire Management Zones have been delineated for the planning area; Asset Protection Zone, 
Off-site Asset Protection Zone, Strategic Management Zone, and Land Management Zone. 
 
Asset Protection Zones/Off-site Asset Protection Zones 
The Asset Protection Zones (APZ) are located on and near the Middle and South Tracts due to 
the presence of on and off-site structures and oil production sites.  The primary objective is the 
protection of life, property, and other high-value resources including critical habitat requiring 
protection from fire.  The primary strategy is to reduce fire hazard through pro-active fuels 
treatments for point protection and to institute a full suppression response to wildfires. 
 
Probably the most significant on-site facilities are the headquarters and maintenance compound 
that contain an estimated $62,346,455 dollars of structures and equipment. There are several oil 



Bitter Lake National Wildlife Refuge Fire Management Plan 
U.S. Fish and Wildlife Service 

  
Page 6 

 
  

production sites located on and adjacent to the Middle Tract as well.  Outside the refuge, there 
are at least a dozen homes that could be threatened immediately by fire if it were to leave the 
refuge. Natural resources at risk include old growth cottonwoods and threatened and endangered 
species habitat near and along riparian corridors.   
 
Strategic Management Zone 
The primary objective of a Strategic Management Zone (SMZ) is to reduce fuel intensity at a 
landscape level to allow for safer, less costly wildfire management while balancing resource 
values.  The primary strategy is to implement a full range of wildfire management options 
considering resource values.  The entire array of suppression techniques may be used ranging 
from direct attack to monitoring only. Areas with high hazard will be identified for fuels projects 
to reduce fire behavior to moderate levels.  A full range of suppression response may be utilized 
while protecting internal values at risk. 
 
Internal values at risk include several USFWS structures (outbuildings and storage facilities) 
located on the South Tract, isolated interpretive signs, water control structures, and critical 
habitat.  
 
Land Management Zone 
The primary objective is to manage fire to promote resource values to restore or maintain desired 
resource conditions.  The primary strategies are to implement a full range of wildfire 
management options with primary consideration for resource values and objectives.  Fuels 
projects will be identified to restore or maintain resource conditions to desired conditions.  
 
The LMZ portion of the refuge is located on the Salt Creek Wilderness.  Typically, the 
appropriate management response will be a confinement strategy using indirect methods (zone 
boundary or other physical barriers) as the primary suppression tool. If a direct response is 
required, non-mechanical suppression methods will be used whenever possible because of the 
wilderness designation. An appropriate management response defined simply by monitoring 
actions, unsupported by any form of direct or indirect suppression response, may be entirely 
appropriate given due consideration of; Step-up Plan guidance (BI, Drought, etc.) fire weather 
(current and predicted), behavior, location of the fire, cost, time of year, and other mitigating 
issues such as resource availability.   
 
Fire Management Considerations and Constraints 

Considerations 
• Firefighter and public safety will be the first consideration in all fire management actions. 
• Smoke impacts to visibility along state highways 70 and 285 will be considered, 

monitored, and mitigated as appropriate. 
• Utilize existing natural and man-made fuel breaks to the maximum extent possible before 
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creating new disturbances. 
• Multiple draft sites may be utilized contingent upon water availability and water levels.  

Consultation with refuge manager or resource advisor is required prior to drafting. 
• Registration and tracking of smoke for planned and unplanned ignitions will be 

completed per NM Air Quality Bureau requirements. 
• Fuels and suppression activities conducted in designated critical habitat will require prior 

consultation on allowable tactics with refuge manager or designated resource advisor to 
address threatened and endangered species requirements. 

• Equipment use, including aircraft, is restricted in designated Wilderness Area.  Consult 
with refuge manager or designated resource advisor on allowed tactics prior to 
conducting operations. 

• Manage fire activities to prevent the further spread of invasive plants. 
 
Constraints 

• Retardants and foams will not be used within 300 feet of any waterway. 
• No fuels treatments will be conducted between March 1st and November 1st in areas 

containing Pecos sunflower (Helianthus paradoxus). 
• Drafting directly from the Pecos River or sinkholes will require pre-approval from the 

refuge manager or designated resource advisor. 
• Heavy equipment use will require approval from refuge manager or designated resource 

advisor for each incident and will be monitored to minimize impacts to cultural resources, 
wetlands, and other resources at risk. 

 
Fire Management Safety Considerations 
Firefighter and public safety will be the first consideration in all fire management actions.  The 
extent of public notice relative to wildland fire within and near the refuge will depend on the 
specific fire situation. However, when the hazards of a wildland fire are high, signs will be 
posted in appropriate locations. Fire restrictions or closures on refuge lands may be implemented 
if deemed necessary by the District FMO in consultation with the refuge manager and federal, 
state, and local cooperators. In all cases, visitor use will be limited or prevented near prescribed 
and/or wildland fires and potentially affected areas. Fire personnel and/or law enforcement may 
be used to ensure visitor compliance with prescribed fire or area closure orders. 
 
Oil production sites are located near the north tract and within and adjacent to the middle tract.  
Hydrogen Sulfide (H2S) may be present near oil wells.  All personnel conducting fuels treatment 
or suppression activities on the refuge are required to complete an annual refresher for hazardous 
material protocol and annual oil and gas hazard recognition and mitigation training per the 2012 
Interagency Standards for Fire and Aviation Operations chapter 7 Safety and Risk Management.   
Furthermore, ensure that at least one member of the engine crew is knowledgeable in the use and 
data interpretation of the hydrogen sulfide gas monitor. 
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Unique Hazards – add to ops and planning maps 

• Working underneath power lines 
• Presence of sinkholes and soft ground throughout the Bitter Lake area 
•   Oil wells are located near the North Tract and within and adjacent to the Middle Tract.  

Hydrogen Sulfide (H2S) may be present near oil wells. 
Suppression and fuels treatment activities near major roadways.   

Special Fire Behavior Considerations 
• Rapid rates of spread and sudden changes in spread direction may be associated with 

most fires in short grass prairie and some wetland habitat types. 
• The tamarisk fuel complex has not been successfully modeled via the BEHAVE program. 

Expect extreme rates of spread, long distance spotting, and high resistance to control with 
fires in this fuel type. 

 
Fuels Management Strategies 
General fuels management strategies are addressed within the District portion of the FMP.   
Prescribed burning will occur in support of two primary objectives; removal of excessive fuel 
accumulations in areas where uncontrolled wildland fires could endanger lives and cause 
significant hazards to public and private facilities, and to accomplish specific resource 
management objectives. 
 
Mechanical projects on Bitter Lake NWR primarily involve the maintenance and construction of 
fuel breaks on the North and South Tracts and the removal of dense stands of tamarisk along 
riparian corridors and refuge boundaries.  Chemical applications to treat tamarisk may be used as 
well independently or in conjunction with mechanical and prescribed fire treatments.   
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Appendix C 
Las Vegas National Wildlife Refuge 

Fire Management Plan 
 
C.1 Introduction 
 
Location 
Las Vegas National Wildlife Refuge is located about 6 miles southeast of Las Vegas, in north 
central New Mexico. The refuge is in San Miguel County and lies within the Upper Pecos 
Ecosystem short grass prairie.  Although the complex is located in a semi-arid region, it contains 
a diverse array of habitat types including; a mosaic of different wetlands, riparian, cropland, 
grassland, savannah and woodland environments. This habitat diversity is further enhanced by 
active management practices, which promote conservation of native biodiversity. 
 
Located at the base of the Sangre de Cristo Mountain Range and the edge of El Llano Estacado, 
the refuge is situated at approximately 6500 feet on the Las Vegas Plateau and upper section of 
the Pecos River Basin. The Las Vegas Plateau, which includes much of New Mexico east of the 
Sangre de Cristo Mountains, drains into the Canadian River Basin. The Pecos River Basis is 
elongated, extending north to south within New Mexico and northwest to southeast within Texas. 
This location places the refuge within overlapping boundaries or ecotones of the Rocky 
Mountains and eastern prairies.  The area is influenced by the Chihuahuan Desert lying 100 
miles to the south. The refuge is surrounded on three sides by steep canyons. The Gallinas River 
forms the canyon to the west and south and Vegosa Creek forms the canyon on the east. These 
two drainages join at the south end of the refuge forming a natural boundary.  
 
Land Ownership/Use 
The refuge is located on a peneplain deeply cut at its east, south, and west sides by steep-sided 
river canyons forming natural boundaries. Two Research Natural Areas (RNAs) occur within the 
refuge boundaries and are located along the Gallinas River and Vegosa Creek. Both the Gallinas 
River and Vegosa Creek are tributaries to the Upper Pecos River. The City of Las Vegas is near 
the head of the watershed and relies heavily on natural stream flow for its water supply. Land use 
and land management practices conducted by the Refuge have an effect on the hydrology and 
natural resources within the Pecos River watershed. The predominant land uses within the area 
are grazing and irrigated farming. Approximately 5 to 15 percent of San Miguel County is 
farmed. Three large ranches and over 40 small farms are adjacent to the refuge.  
 
McAllister Lake Waterfowl Management Area (WMA) is an inholding within the refuge which 
includes a 160-acre lake owned and managed by the New Mexico Department of game and Fish 
(NMDGF). McAllister Lake WMA is managed primarily for public fishing and waterfowl 
hunting. The WMA is also a popular area for birding, picnicking and camping. There are 
structures and a residence located in the southwest corner of the area. 
 
Refuge Mission 
The northeastern area of New Mexico is recognized as a key section of the Central Flyway. 
During the early development phase of the Refuge, plans called for using most of the presently 
irrigated farmlands to produce green browse and other foods for waterfowl. Additional small 



Las Vegas National Wildlife Refuge Fire Management Plan 
U.S. Fish and Wildlife Service 

 
 

Page 2 

 

  

impoundments and existing ponds would be managed or constructed to improve the area for 
waterfowl nesting and wintering use.  
 
The Refuge has made great strides in restoring and conserving grasslands and wetlands to fulfill 
its larger purpose of managing “for use as an inviolate sanctuary, or any other management 
purpose, for migratory birds.” The Refuge’s land and water restoration activities are designed 
and implemented not only to improve waterfowl and crane habitat, but also to benefit over 270 
species of birds, 34 species of mammals, 47 species of reptiles and amphibians and 29 species of 
fish. While the primary goal of the Refuge has centered on restoration of habitat for migrating 
waterfowl, the Refuge also provides habitat for Federally listed threatened and endangered 
species, candidate species, and several other species of concern, including the pale Townsend’s 
big- eared bat (Plecotus townsendii), occult little brown bat (Myotis lucifugus occultus), Baird’s 
sparrow (Ammodramus bairdii), black tern (Chlidonias niger), ferruginous hawk (Buteo regalis), 
loggerhead shrike (Lanius ludovicianus) northern goshawk (Accipiter gentilis), white-faced ibis 
(Plegadis chihi), yellow-billed cuckoo (Cicctzys anericanus), broad-billed hummingbird 
(Cynanthus latirostris), gray vireo (Vireo solitariius) and the peregrine falcon (Falco 
peregrinus).  
 
C.2 Land Management Planning and Partnerships 

Land/Resource Management Planning Documents 
Fire management goals, objectives and implementation strategies expressed within are intended 
to support and/or facilitate the accomplishment of the goals expressed in the Las Vegas NWR 
Comprehensive Conservation Plan, June 2004. 
 
The following objectives from the CCP are relevant to fire management and guide the 
management of fire for the refuge:  
 

Objective 1: Document the diversity of native flora and fauna and maintain viable, 
diverse populations of native flora and fauna.  

Objective 2: Continue to protect populations of endangered and threatened species and 
species of concern, and protect their habitats on Refuge lands.  

Objective 3: Manage waterfowl in accordance with the North American Waterfowl 
Management Plan, Central Flyway, and regional plans focusing on target 
species including mallard, pintail, and gadwall.  

Objective 7: Restore 1500 to 2000 acres and maintain 8000 acres of native grass 
species on Refuge lands through land management programs such as 
grazing and fire. Implement range monitoring to document vegetative 
changes as a result of management activities.  

Objective 9: Improve wetland management to maintain and enhance 500 acres of 
wetlands in over 42 impoundments providing a 40 to 60 percent ratio of 
deepwater and shallow water wetlands.  
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Fire Management actions to meet District objectives. 
The broad objectives of fire management in the National Wildlife Refuge System, as stated in the 
U.S. Fish and Wildlife Service Fire Management Handbook, are to protect and enhance habitat 
and ecosystems for the benefit of fish and wildlife on Service lands.  District fire management 
objectives are included within the District-wide portion of the Fire Management Plan (FMP). 
 
The Las Vegas NWR fire management actions are: 

1. Periodic mowing would continue to be used to maintain the existing fuel break along 
the northwest refuge boundary south of Highway 281.   

2. The Service would continue to coordinate with neighboring agencies and landowners to 
apply prescribed fire, mechanical, and chemical treatments across jurisdictional 
boundaries to reduce the threat and severity of wildfire and improve habitat conditions. 

3. The current condition class of refuge habitats would continue to be maintained or 
improved through the use of prescribed fire, mechanical, and chemical treatments.  The 
treatment interval would be based, in part, on monitoring of vegetative response.  

4. Mechanical and chemical treatments would continue to be used to assist in the control 
of nonnative and native invasive plant species in all parts of the refuge, as monitoring 
and field assessments identify sites. 

5. Broadcast burning would continue to be used to reduce fuel loading and/or construct 
fuel breaks and defensible space in order to protect refuge infrastructure, adjacent 
private and state property, and identified sensitive or critical habitat. 

 
Partnerships 
Interagency cooperation is especially critical to the successful implementation of this plan. 
Mutual aid and joint decision making will occur between the different jurisdictional agencies on 
all significant fire management issues and incidents that occur within the boundary of the fire 
management planning unit. A cooperative agreement(s) between the jurisdictional and assisting 
agencies will be developed and approved as needed for a maximum shelf life of five years in 
order to facilitate the legal and fiscal obligations associated with the implementation of this plan. 
This agreement(s) will address all forms of required cooperation including training, radio 
communications, and the transfer of funds and equipment. Agreements will be reviewed annually 
by the District Fire Management Officer (FMO) and agency representatives in accordance with 
the approved preparedness plan. In addition, the following agreement(s) will be maintained to 
facilitate suppression actions and the implementation of the prescribed fire program in the 
Refuge: 

• Joint Powers Operating Plan:  The Operating Plan for the Sante Fe Zone (USFWS, 
Bureau of Land Management (BLM), State Forestry and the United States Forest Service 
(USFS) describes how firefighting resources are to be funded, requested and used in the 
Refuge, and the support services required for the implementation of this plan including; 
weather forecasting, communications, record keeping, etc. Extended attack resources will 
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also be activated through this agreement. 
 

• Santa Fe Interagency Dispatch Center Annual Operating Plan (AOP): This purpose 
of this AOP is to establish an agreement for wildfire initial attack procedures for the 
Santa Fe Dispatch Center (SFC) for USFWS, United States Forest Service (USFS), 
Bureau of Land Management (BLM), Bureau of Indian Affairs (BIA), National Park 
Service (NPS) and NM State Forestry. 

 
C. 3 Fire Management Zone Characteristics 
 
Fire Management Strategies 
Las Vegas National Wildlife Refuge is committed to protecting life, property and the 
environment through appropriate management response to wildland fire and the application of 
chemical, mechanical and prescribed fire treatments.  The fire management program will work 
with refuge staff, cooperating agencies and neighboring landowners to reduce the threat of 
wildfires and meet habitat management objectives on the refuge and across jurisdictional 
boundaries.   
 
Fire Management Zones (FMZ’s) have been identified to provide refuge management, incident 
responders, cooperators, and landowners a set of management actions specific to a geographic 
area.  The FMZs have been identified and described according to the primary management 
strategy to be employed and the values to be protected within and adjacent to each. Fire 
Management Zones are used to assist decision-makers in developing an appropriate suppression 
response to wildfires and setting fuels management priorities.   
 
Fire Management Zone Descriptions 
Three Fire Management Zones have been delineated for the planning area; Asset Protection 
Zone, Off-site Asset Protection Zone and Strategic Management Zone.   The FMZs have been 
identified and described according to the management strategy to be employed and the values to 
be protected within and adjacent to each. Reference to these FMZs, throughout this text, will 
facilitate internal and interagency understanding of this program. 
 
Asset Protection Zones/Off-site Asset Protection Zones 
Asset Protection Zones (APZ) are located on the northwestern section of the refuge due to the 
presence of off-site structures and residences.  The primary objective is the protection of life, 
property, and other high-value resources including critical habitat requiring protection from fire.  
The primary strategy is to reduce fire hazard through pro-active fuels treatments for point 
protection and to institute a full suppression response to wildfires. 
 
The APZ includes most of the capitalized development on the Refuge including the 
headquarters/ visitor center and maintenance facilities. The combined worth of capital 
development is estimated to be $32,798,389. In addition, this Zone includes the structures and 
residences located in the southwest corner of the McAllister Lake inholding.  The Off-site APZ 
addresses the numerous farm and ranch properties that occupy lands north and west of the 
Refuge.   
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Strategic Management Zone 
The primary objective of a Strategic Management Zone (SMZ) is to reduce fuel intensity at a 
landscape level to allow for safer, less costly wildfire management while balancing resource 
values.  The primary strategy is to implement a full range of wildfire management options 
considering resource values.  The entire array of suppression techniques may be used ranging 
from direct attack to monitoring only. Areas with high hazard will be identified for fuels projects 
to reduce fire behavior to moderate levels.  A full range of suppression response may be utilized 
while protecting internal values at risk. 
 
In addition to protecting or reducing the threat of damage to any critical habitat identified on the 
refuge, throughout the refuge there are dispersed forms of development including; fencing, wells, 
utilities, signage, windmills, water control structures, and a water pipeline with plastic risers. 
 
Fire Management Considerations and Constraints 
 
Considerations 

• Firefighter and public safety will be the first consideration in all fire management actions. 
• Smoke impacts to visibility along U.S. Interstate 281 and U.S. Interstate 25 will be 

considered, monitored, and mitigated as appropriate. 
• Utilize existing natural and man-made fuel breaks to the extent possible before creating 

new disturbances. 
• Multiple draft sites may be utilized contingent upon water availability and water levels.  

Consultation with refuge manager or resource advisor may be required prior to drafting 
from ponds. 

• Registration and tracking of smoke for planned and unplanned ignitions will be 
completed per NM Air Quality Bureau requirements. 

• Initial attack assistance is provided through local Volunteer Fire Departments (VFD) 
and/or the New Mexico State Forestry resources due to no FWS fire district personnel 
stationed on refuge.  The FWS fire district duty officer will inform the refuge manager of 
the situation and advise on additional response.  

• Fuels and suppression activities conducted in designated critical habitat will require prior 
consultation on allowable tactics with Project Leader or designated resource advisor to 
address threatened and endangered species requirements. 

• Manage fire activities to prevent the further spread of invasive plants. 
• McAllister Lake WMA is contained with the Refuge boundary.  Fuels and suppression 

activities that may include the WMA will require notification and coordination with NM 
Department of Game and Fish. 

 
Constraints 

• Retardants and foams will not be used within 300 feet of any waterway. 
• Water may only be dipped from designated locations 
• Heavy equipment use will require approval from refuge Project Leader or designated 

resource advisor for each incident and will be closely monitored to minimize impacts to 
cultural resources, wetlands, or other resources at risk. 
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Fire Management Safety Considerations 
Firefighter and public safety will be the first consideration in all fire management actions.  The 
extent of public notice relative to wildland fire within and near the refuge will depend on the 
specific fire situation. However, when the hazards of a wildland fire are high, signs will be 
posted in appropriate locations. Fire restrictions or closures on refuge lands may be implemented 
if deemed necessary by the District FMO in consultation with the Refuge Project Leader and 
federal, state, and local cooperators. In all cases, visitor use will be limited or prevented near 
prescribed and/or wildland fires and potentially affected areas. Fire personnel and/or law 
enforcement may be used to ensure visitor compliance with prescribed fire or area closure 
orders. 
 
Unique Hazards  

• Working underneath power lines. 
• Suppression activities near roadways.  Personnel will need to mitigate hazards associated 

with suppression actions near traffic. 
 
 
Special Fire Behavior Considerations 

• Rapid rates of spread and sudden changes in spread direction may be associated with 
most fires in short grass prairie and some wetland habitat types. 

 
Fuels Management Strategies 
General fuels management strategies are addressed within the District portion of the FMP.   
Prescribed burning will occur in support of two primary objectives; removal of excessive fuel 
accumulations in areas where uncontrolled wildland fires could endanger lives and cause 
significant hazards to public and private facilities, and to accomplish specific resource 
management objectives. 
 
Mechanical projects on Las Vegas NWR primarily involve the removal of invasive species into 
the grasslands.  Additional projects would include the maintenance and construction of fuel 
breaks along refuge boundaries.  Chemical applications may be used to treat invasive species or 
as a follow-up to mechanical treatments.   
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Appendix E 

Mora National Fish Hatchery and Technology Center 
Fire Management Plan 

E.1 Introduction 
 
Location 
Mora National Fish Hatchery and Technology Center (NFH&TC) is located in northeastern New 
Mexico, within Mora County. Locally known as the Cienega, the area lies north of the village of 
Mora. Access is from State Highways 434 and 518 and from El Alto Road. The Sangre de 
Christo Mountain Range borders the region to the west. Comanche Canyon and Comanche Peak 
define the northwest topography and the east is defined by the Romero Hills. 
 
Land Ownership/Use 
The total land base administered by the U.S. Fish and Wildlife service at Mora NFH&TC is 120 
acres.  The Center owns a small parcel of land distinct from the main hatchery with four well 
houses to supply the water needs of the hatchery.   
 
The Center lies in a transition zone between mountain meadow grasslands that dominate the 
Mora Valley and ponderosa woodlands that dominate the foothills surrounding the valley. The 
southern portions of the Center are the mountain meadow communities. The central area is 
dominated by a ponderosa savannah with a grass understory. Juniper (Juniperus monosperma) 
and pinon pine (Pinus edulis) are co-dominates with some Gamble oak (Quercus gambeli) in the 
central and southern portions. The northern third of the site is heavily wooded on relatively steep 
slopes.  The well field is a riparian grassland site dominated by mountain brome, western 
wheatgrass, Kentucky bluegrass, sedges, and rushes. 
 
Land use involves administrative and visitor zones.  Grazing does not occur within the hatchery, 
although private farming and grazing occurs adjacent to most of its boundary. The Center is 
located in a rural area with an extensive urban interface on three sides of the property.  
 
Mora NFH&TC Mission 
The purchase of land for Mora National Fish Hatchery was initiated in 1989, when the US 
Congress appropriated financing for a hatchery feasibility study. The Hatchery was established 
with the primary objective to provide the Federal leadership to conserve, protect, and enhance 
fish and wildlife and their habitat for the continuing benefit of people.  In addition, the Center 
has been tasked to assist in the preservation, culture, and recovery of imperiled fishes of the 
American West. In conjunction with this more specific mission, the hatchery supports the 



Mora National Fish Hatchery and Technology Center Fire Management Plan 
U.S. Fish & Wildlife Service 

  
Page 2 

 
  

broader mandates of the USFWS as it relates to the preservation of all native species and their 
habitats.  
 
E.2 Land Management Planning and Partnerships 

Land/Resource Management Planning Documents 
For the Mora NFH&TC Fire Management Plan (FMP), a Comprehensive Conservation Plan 
(CCP) is not available to reference.  The 2009 Fire Management Plan for Mora NHF&TC states 
the Goals in relation to fire management.  In addition, fire management strategies for Mora are 
based on National Wildlife Refuge goals and objectives as expressed in refuge CCP’s for the 
New Mexico fire district and are intended to support and/or facilitate the accomplishment of 
fuels and habitat management activities consistent with existing FWS and federal policy and 
guidelines. 
 
GOAL 1:  To restore, enhance, and protect natural diversity on the Hatchery by 

implementing appropriate management strategies for wildlife and habitat 
resources including those that benefit native flora and fauna, migratory birds, 
threatened and endangered species and other species of concern. 

GOAL 2:  Maintain or strengthen existing interagency and jurisdictional relationships. 
Establish new partnerships within the community for improving wildlife and 
habitat resources on the Hatchery and the Ecosystem 

 
Fire Management Actions to Meet District Objectives 
The broad objectives of fire management in the National Wildlife Refuge System, as stated in the 
U.S. Fish and Wildlife Service Fire Management Handbook, are to protect and enhance habitat 
and ecosystems for the benefit of fish and wildlife on Service lands.  District fire management 
objectives are included within the District-wide portion of the FMP. 
 
The Mora NFH&TC fire management actions are:  
 

1. The existing defensible space around hatchery structures would be maintained through 
regular mowing and grading of road systems. 

2. The Service would coordinate with neighboring agencies and landowners to apply 
prescribed fire, mechanical, and chemical treatments across jurisdictional boundaries to 
reduce the threat and severity of wildfire and improve habitat conditions. 

3. The current condition class of hatchery habitats would be maintained or improved 
through the use of prescribed fire, mechanical, and chemical treatments.  The treatment 
interval would be based, in part, on monitoring of vegetative response.  
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4. Mechanical and chemical treatments would be used to assist in the control of invasive 
plant species in all parts of the hatchery as monitoring and field assessments identify 
sites. 

5. Broadcast burning would be used to reduce fuel loading and/or maintain defensible space 
in order to protect hatchery infrastructure, adjacent private property, and identified 
sensitive or critical habitat.   

Partnerships 
Interagency cooperation is especially critical to the successful implementation of this plan. 
Mutual aid and joint decision making will occur between the different jurisdictional agencies on 
all significant fire management issues and incidents that occur within the boundary of the fire 
management planning unit. A cooperative agreement(s) between the jurisdictional and assisting 
agencies will be developed and approved as needed for a maximum shelf life of five years in 
order to facilitate the legal and fiscal obligations associated with the implementation of this plan. 
This agreement(s) will address all forms of required cooperation including training, radio 
communications, and the transfer of funds and equipment. Agreements will be reviewed annually 
by the District Fire Management Officer (FMO) and agency representatives in accordance with 
the approved preparedness plan. In addition, the following agreement(s) will be maintained to 
facilitate suppression actions and the implementation of the prescribed fire program in the 
Refuge: 

• NM Environmental, Mineral, & Natural Resource Department, Forestry Division:  
This agreement describes the assistance provided by the State of New Mexico, Forestry 
Division to the Center in the event of a fire. It also addresses use of Center water for 
suppression and emergency management operations conducted by the state and cost 
reimbursement.  

 
• Joint Powers Operating Plan:  The Operating Plan for the Santa Fe Zone (USFWS, 

Bureau of Land Management (BLM), State Forestry and the United States Forest Service 
(USFS) describes how firefighting resources are to be funded, requested and used in the 
Center, and the support services required for the implementation of this plan including; 
weather forecasting, communications, and record keeping. Extended attack resources will 
also be activated through this agreement. 
 

• Santa Fe Interagency Dispatch Center Annual Operating Plan (AOP): This purpose 
of this AOP is to establish an agreement for wildfire initial attack procedures for the 
Santa Fe Dispatch Center (SFC) for USFWS, United States Forest Service (USFS), 
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Bureau of Land Management (BLM), Bureau of Indian Affairs (BIA), National Park 
Service (NPS) and NM State Forestry. 

 

E.3 Fire Management Zone Characteristics 

Fire Management Strategies 
The Mora NFH&TC is committed to protecting life, property and the environment through 
appropriate management response to wildland fire and the application of chemical, mechanical 
and prescribed fire treatments.  The fire management program will work with Center staff, 
cooperating agencies and neighboring landowners to reduce the threat of wildfires and meet 
habitat management objectives on the hatchery and across jurisdictional boundaries.   
 
Fire Management Zones (FMZ’s) have been identified to provide management, incident 
responders, cooperators, and landowners a set of management actions specific to a geographic 
area.  The FMZs have been identified and described according to the primary management 
strategy to be employed and the values to be protected within and adjacent to each. Fire 
Management Zones are used to assist decision-makers in developing an appropriate suppression 
response to wildfires and setting fuels management priorities.   
 
Fire Management Zone Descriptions 
One Fire Management Zone has been delineated for the planning area; Asset Protection Zone. 
 
Asset Protection Zone 
The Asset Protection Zone includes all of the lands managed by the Center due to the presence of 
on-site structures and hatchery infrastructure.  Probably the most significant on-site facilities are 
the headquarters and maintenance compound that contains an estimated 20,282,168 million 
dollars of structures and equipment.  The primary objective is the protection of life, property, and 
other high-value resources including critical habitat requiring protection from fire.  The primary 
strategy is to reduce fire hazard through pro-active fuels treatments for point protection and to 
institute a full suppression of wildfire.  Additional values at risk include prehistoric 
archaeological sites on Center lands and off-site homes, livestock, and ranches. 
 
Fire Management Considerations and Constraints 

Considerations 
• Firefighter and public safety will be the first consideration in all fire management actions. 
• Smoke impacts to roadway visibility will be considered, monitored, and mitigated as 

appropriate. 
• Utilize existing natural and man-made fuel breaks to the maximum extent possible before 

creating new disturbances. 
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• Multiple draft sites may be utilized contingent upon water availability and water levels.  
Consultation with Center Manager or resource advisor may be required prior to drafting. 

• Registration and tracking of smoke for planned and unplanned ignitions will be 
completed per NM Air Quality Bureau requirements. 

• Initial attack assistance is provided through local Volunteer Fire Departments (VFD) 
and/or the New Mexico State Forestry resources due to no FWS fire district personnel 
stationed on refuge.  The FWS fire district duty officer will inform the Center Manager of 
the situation and advise on additional response.  

• Fuels and suppression activities conducted in designated critical habitat will require prior 
consultation on allowable tactics with Center Manager to address threatened and 
endangered species requirements. 

 
Constraints 

• Retardants and foams will not be used within 300 feet of any waterway. 
• Heavy equipment use will require approval from Center Manager or designated resource 

advisor for each incident and will be closely monitored in designated areas to minimize 
impacts to cultural resources, wetlands, and other resources at risk. 

 
Fire Management Safety Considerations 
Firefighter and public safety will be the first consideration in all fire management actions.  The 
extent of public notice relative to wildland fire within and near the hatchery will depend on the 
specific fire situation. However, when the hazards of a wildland fire are high, signs will be 
posted in appropriate locations. Fire restrictions or closures on hatchery lands may be 
implemented if deemed necessary by the District Fire Management Officer (FMO) in 
consultation with the Center Manager and federal, state, and local cooperators. In all cases, 
visitor use will be limited or prevented near prescribed and/or wildland fires and potentially 
affected areas. Fire personnel and/or law enforcement may be used to ensure visitor compliance 
with prescribed fire or area closure orders. 
 
Unique Hazards 

• Suppression or treatment activities near major roadways.  Personnel will need to mitigate 
hazards associated with working near traffic. 

 
Special Fire Behavior Considerations 

• Rapid rates of spread and sudden changes in spread direction may be associated with fires 
in short grass fuel models. 

• Under drought conditions or high fire indices, rapid rates of spread, long-range spotting, 
and a high resistance to control may be exhibited in the ponderosa pine stand. 
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Fuels Management Strategies 
General fuels management strategies are addressed within the District portion of the FMP.   
Prescribed burning will occur in support of two primary objectives; removal of excessive fuel 
accumulations in areas where uncontrolled wildland fires could endanger lives and cause 
significant hazards to public and private facilities and to accomplish specific resource 
management objectives. 
 
Mechanical projects primarily involve the maintenance and construction of fuel breaks along the 
Center boundary and fuel reduction near Center infrastructure and private property.  
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Appendix D 
Maxwell National Wildlife Refuge 

Fire Management Plan 
D.1 Introduction 
 
Location 
Maxwell National Wildlife Refuge (NWR) is located in northeastern New Mexico in the 
Canadian River Basin. The refuge is located in the center of the basin, bounded on the east by 
high mesas and hills of volcanic origin, the west by the Sangre de Cristo Mountains and on the 
north by the Raton Basin. The average elevation of the refuge is about 6,050 feet above sea level. 
The terrain of the refuge is characterized by gently rolling prairie with several small depressions 
three of which have been dammed for irrigation water storage, agricultural fields and small 
woodlots 
 
Land Ownership/Use 
The refuge is comprised of 2,792 acres plus 907 acres which are under cooperative agreements 
or leased from the Vermejo Conservancy District (the area’s irrigation district). 
 
Mission 
The purchase of land for Maxwell NWR was initiated in 1966 under the Migratory Bird 
Conservation Act, “for use as an inviolate sanctuary, or for any other management purposes, for 
migratory birds”. The primary purposes of establishing Maxwell NWR were to provide a 
protected feeding and resting area for Central Flyway flocks and to reduce crop depredation 
problems that existed in the area. The Service (then called the Bureau of Sport Fisheries and 
Wildlife) estimated that, under intensive refuge management, duck and goose populations 
approaching those of the past could be accommodated on the new refuge. During the early 
development phase of the refuge, plans called for providing a feeding and resting area for 
migrating waterfowl. The available irrigated farmlands were to be used to produce green browse 
and other foods for waterfowl. In doing so, the refuge provides habitats for many other species of 
wildlife and plants.  The value of this area to waterfowl and other wildlife species and their 
habitat has increased since the refuge’s acquisition and development.    
 
D.2 Land/Resource Management Planning Documents 
 
Land/Resource Management Planning 
Fire management goals, objectives and implementation strategies expressed within are intended 
to support and/or facilitate the accomplishment of the overall habitat and wildlife goals as 
expressed in the Maxwell Comprehensive Conservation Plan, April 2006. 
 
The Comprehensive Conservation Plan and Environmental Assessment states the following 
goals: 
 
Goal 1: To restore, enhance, and protect natural diversity on the Refuge by implementing 
appropriate management strategies for wildlife and habitat resources including those that benefit 
native flora and fauna, migratory birds, threatened and endangered species and other species of 
concern. 
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Goal 2: Increase public understanding and awareness of the purpose and mission of the refuge 
and the culture and history of the area through effective education/interpretation and continue to 
provide opportunities for safe, quality compatible wildlife-dependent public use and recreation. 
 
Goal 3: Maintain or strengthen existing interagency and jurisdictional relationships. 
Establish new partnerships within the community to cooperate on mutually beneficial programs 
for improving wildlife and habitat resources on the refuge and the Arkansas/Red Rivers 
Ecosystem. 
 
Goal 4:  Plan and propose the support staff, building infra-structure, equipment, and funding that 
will result in achieving the purpose and goals of the Refuge while fulfilling the mission of the 
System. 
 
 
Fire Management Actions to Meet District-wide Objectives: 
The broad objectives of fire management in the National Wildlife Refuge System, as stated in the 
U.S. Fish and Wildlife Service Fire Management Handbook, are to protect and enhance habitat 
and ecosystems for the benefit of fish and wildlife on Service lands.  District fire management 
objectives are included within the District-wide portion of the Fire Management Plan (FMP). 
 
The Maxwell NWR fire management actions are: 

 
1. Fuel breaks along the northern, western, and eastern refuge boundary woodlots would be 
constructed and maintained using mechanical, chemical, and prescribed fire treatments to 
remove/thin invasive woody species. 
 
2. The existing fuel breaks at the north/south interior gravel road (Lake 13 Road) and the 
west/east interior gravel road (Refuge Road) would be maintained annually by mowing the 
rights-of-way and grading roads. 
 
3. The Service would coordinate with neighboring agencies and landowners to apply prescribed 
fire, mechanical, and chemical treatments across jurisdictional boundaries to reduce the threat 
and severity of wildfire and improve habitat conditions.  
 
4. The current condition class of refuge short-grass prairie habitats would be maintained or 
improved through the use of prescribed fire, mechanical, and chemical treatments. The treatment 
interval would be based, in part, on monitoring of vegetative response. 
 
5. Mechanical and chemical treatments would be used to assist in the control of invasive plant 
species in all parts of the refuge, as monitoring and field assessments identify sites. 
 
6. Broadcast burning would be used to reduce fuel loading and/or construct fuel breaks and 
defensible space in order to protect refuge infrastructure, adjacent private property, and identified 
sensitive or critical habitat. 
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7. Natural-caused wildfire would be allowed to burn in the 80-acre Research Natural Area on the 
southwest corner of the refuge to restore the natural role of fire and reduce the potential adverse 
effects of suppression actions. The appropriate suppression response would be identified and 
used if fire threatens to cross onto neighboring properties or other refuge units. 
 
 
Partnerships 
 
Interagency cooperation is especially critical to the successful implementation of this plan. 
Mutual aid and joint decision making will occur between the different jurisdictional agencies on 
all significant fire management issues and incidents that occur within the boundary of the fire 
management planning unit. A cooperative agreement(s) between the jurisdictional and assisting 
agencies will be developed and approved as needed for a maximum shelf life of five years in 
order to facilitate the legal and fiscal obligations associated with the implementation of this plan. 
This agreement(s) will address all forms of required cooperation including training, radio 
communications, and the transfer of funds and equipment. Agreements will be reviewed annually 
by the District Fire Management Officer (FMO) and agency representatives in accordance with 
the approved preparedness plan. In addition, the following agreement(s) will be maintained to 
facilitate suppression actions and the implementation of the prescribed fire program in the 
Refuge: 

• Joint Powers Operating Plan. The Operation Plan for the Taos Zone (USFWS, BLM, 
National Park Service (NPS), Bureau of Indian Affairs (BIA), State Forestry and the 
United States Forest Service (USFS) describes how to request fire resources to be used in 
the Refuge and for other services required such as weather forecasting, communications, 
record keeping etc. Automatic extended attack resources are also activated through the 
agreement (On file - FMO Office). 

• Maxwell (Colfax County) Volunteer Fire Department (VFD). This VFD has an annual 
operating agreement with the State of New Mexico under the Joint Powers Operating 
Plan to provide assistance to the Refuge in the event of a wildfire. 

 
• Taos Interagency Dispatch Center Annual Operating Plan (AOP): This purpose of 

this AOP is to establish an agreement for wildfire initial attack procedures for the Taos 
Dispatch Center (TDC) for USFWS, United States Forest Service (USFS), Bureau of 
Land Management (BLM), Bureau of Indian Affairs (BIA), National Park Service (NPS) 
and NM State Forestry. 

 
D.3 Fire Management Zone Characteristics 
 
Fire Management Strategies 
The Maxwell National Wildlife Refuge is committed to protecting life, property and the 
environment through appropriate management response to wildland fire and the application of 
chemical, mechanical and prescribed fire treatments. The fire management program will work 
with refuge staff, cooperating agencies and neighboring landowners to reduce the threat of 
wildfires and meet habitat management objectives on the refuge and across jurisdictional 
boundaries. 
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Fire Management Zones (FMZ’s) have been identified to provide refuge management, incident 
responders, cooperators, and landowners a set of management actions specific to a geographic 
area. The FMZs have been identified and described according to the primary management 
strategy to be employed and the values to be protected within and adjacent to each. Fire 
Management Zones are used to assist decision-makers in developing an appropriate suppression 
response to wildfires and setting fuels management priorities. 
 
Fire Management Zone Descriptions 
Two Fire Management Zones have been delineated for the planning area; Off-site Asset 
Protection Zone and Strategic Management Zone. The FMZs have been identified and described 
according to the management strategy to be employed and the values to be protected within and 
adjacent to each. Reference to these FMZs, throughout this text, will facilitate internal and 
interagency understanding of this program. 
 
Off-site Asset Protection Zones 
The Off-site Asset Protection Zone is located around the perimeter of the refuge and includes the 
numerous houses and ranch properties adjacent to the refuge. The primary objective is the 
protection of life, property, and other high-value resources including critical habitat requiring 
protection from fire. The primary strategy is to reduce fire hazard through pro-active fuels 
treatments for point protection and to institute a full suppression response to wildfires. 
 
Strategic Management Zone 
The primary objective of a Strategic Management Zone is to reduce fuel intensity at a landscape 
level to allow for safer, less costly wildfire management while balancing resource values. 
Primary strategy is to implement a full range of wildfire management options considering 
resource values. The entire array of suppression techniques may be used ranging from direct 
attack to monitoring only. Areas with high hazard will be identified for fuels projects to reduce 
fire behavior to moderate levels. A full range of suppression response may be utilized while 
protecting internal values at risk.  
 
Values at risk with the SMZ include the refuge headquarters/visitor center, maintenance 
facilities, and living quarters. Throughout the refuge there are dispersed forms of development, 
including but not limited to; wells, utilities, signing, windmills, dikes, buildings, gates, etc. 
Critical habitat designated for southwestern willow flycatcher (Empidonax traillii extimus) may 
be included within this Zone. 
 
Fire Management Considerations and Constraints 
 
Considerations 

• Firefighter and public safety will be the first consideration in all fire management actions. 
• Smoke impacts to visibility along state highways 505 and Interstate 25 will be 

considered, monitored, and mitigated as appropriate. 
• Utilize existing natural and man-made fuel breaks to the extent possible before creating 

new disturbances. 
• Multiple draft sites may be utilized contingent upon water availability and water levels. 
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• Consultation with refuge manager or resource advisor is required prior to drafting. 
• Registration and tracking of smoke for planned and unplanned ignitions will be 

completed per NM Air Quality Bureau requirements. 
• Initial attack assistance is provided through local Volunteer Fire Departments (VFD) 

and/or the New Mexico State Forestry resources due to no FWS fire district personnel 
stationed on refuge.  The FWS fire district duty officer will inform the refuge manager of 
the situation and advise on additional response.  

• Fuels and suppression activities conducted in designated critical habitat will require prior 
consultation on allowable tactics with Refuge Manager or designated resource advisor to 
address threatened and endangered species requirements. 

• Manage fire activities to prevent the further spread of invasive plants.  
 

Constraints 
• Retardants and foams will not be used within 300 feet of any waterway. 
• Water may only be dipped from designated locations. 
• Heavy equipment use will require approval from Refuge Manager, Project Leader or 

designated resource advisor for each incident and will be closely monitored in designated 
areas to minimize impacts to cultural resources, wetlands, grasslands, and other resources 
at risk. 

 
Fire Management Safety Considerations 
Firefighter and public safety will be the first consideration in all fire management actions. The 
extent of public notice relative to wildland fire within and near the refuge will depend on the 
specific fire situation. However, when the hazards of a wildland fire are high, signs will be 
posted in appropriate locations. Fire restrictions or closures on refuge lands may be implemented 
if deemed necessary by the District Fire Management Officer (FMO) in consultation with the 
Refuge Manager and federal, state, and local cooperators. In all cases, visitor use will be limited 
or prevented near prescribed and/or wildland fires and potentially affected areas. Fire personnel 
and/or law enforcement may be used to ensure visitor compliance with prescribed fire or area 
closure orders. 
 
Unique Hazards 

• There are multiple colonized prairie dog towns which could have the potential for 
underground burrowing. Off road travel or hiking in these areas could lead to potential 
safety concerns.  

• Working beneath power lines and around buried fiber optic lines. 
• Suppression activities near major roadways. Personnel will need to mitigate hazards 

associated with suppression actions near traffic. 
• There are multiple open dirt irrigation ditches traversing through management units.  Off 

road travel or hiking in these areas could lead to potential safety concerns.  
• There is a network of underground irrigation pipe which surfaces at the north or east side 

of all agricultural fields.  These might be in the form of above ground bonnets or ground 
level covers.  In most cases, any irrigation related equipment should be identified with a 
white carsonite post but travel in and around farm field should be done with caution.  
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Special Fire Behavior Considerations 
• Rapid rates of spread and sudden changes in spread direction may be associated with 

most fires in short grass prairie and some wetland habitat types. 
• Drought conditions may cause jackpots of Siberian elm or debris piles produced from the 

removal of invasive species to burn intensely within woodlots on the refuge resulting in a 
high number of standing snags. 

• High wind conditions, especially in the late spring, may cause rapid rates of spread and 
sudden changes in direction. 

 
Fuels Management Strategies 
General fuels management strategies are addressed within the District portion of the FMP. 
Prescribed burning will occur in support of two primary objectives; removal of excessive fuel 
accumulations in areas where uncontrolled wildland fires could endanger lives and cause 
significant hazards to public and private facilities and to accomplish specific resource 
management objectives. 
 
Mechanical projects on Maxwell NWR primarily involve the maintenance and construction of 
fuel breaks along the boundaries of the refuge. Chemical applications to treat invasive woody 
species may be used individually or in conjunction with mechanical treatments. 



San Andres National Wildlife Refuge Fire Management Plan 
U.S. Fish & Wildlife Service 

 
 

Page 1 

 

  

Appendix F 
San Andres National Wildlife Refuge 

Fire Management Plan 
 

F.1 Introduction 

Location 
The San Andres NWR is located approximately 30 miles northeast of Las Cruces, New Mexico, 
in Dona Ana County, and encompasses 57,215 acres of the southern portion of the San Andres 
Mountains. The San Andres Mountain range is about 80 miles long, forming an arc 6 to 12 miles 
wide that concaves to the east. The mountain range is bordered by the Jornada del Muerto plains 
to the west and the Tularosa Basin to the east. 

Land Ownership/Use 
Refuge lands are contiguous federal properties that are managed under a complex array of 
concurrent jurisdictions. The SANWR lies within the boundaries of the WSMR and accordingly, 
access is regulated by the military via a network of security checkpoints. White Sands Missile 
Range manages a series of in holdings within the Refuge on which they maintain exclusive 
jurisdiction. A list of these in holdings is on file at the Natural Resources-Ecological Services 
(NR-ES) office and should be referenced by the FWS during the preparation of prescribed burn 
plans for the refuge. The U.S. Army received its concurrent jurisdiction of lands within the 
Refuge in Public Land Order 833, which permanently established the WSMR after World War 
II. The western half of the Refuge also helps to define the Jornada Experimental Range, which 
was established in 1912.  According to a Solicitor’s Opinion dated August 8, 1980; P.L. 94-233 
(90 Stat. 199), 16 U.S.C. 668dd, did not provide for primary jurisdiction of the SANWR by the 
Secretary of the Interior, and the USFWS did not have primary responsibility for administration 
of the area by virtue of the addition of such lands to the National Wildlife Refuge System (re: 
Field Solicitor’s Opinion, dated January 31, 1979). In addition, the LBJ Jet Propulsion Lab, a 
part of NASA, maintained a buffer zone that overlapped the Refuge in the southwest corner, 
until just recently (comm. from Patrick Morrow – WSMR). 
 
Due to the wide array of jurisdictional issues that exist within the boundary of the refuge, careful 
coordination with the Department of the Army and more specifically the NR-ES Office within 
WSMR must be undertaken prior to the implementation of any fire management actions, 
especially in close proximity to WSMR in holdings.  

Mission 
The 57,215 acre Refuge was established by Executive Order 8646 dated January 22, 1941, “for 
the conservation and development of natural wildlife resources.” In addition, Executive Orders 
No. 1526, 2368 and 4266 stipulated that a part of the Refuge “shall remain subject to the 
unhampered use of the Department of Agriculture for range research,” as deemed necessary by 
the Agricultural Research Service-Jornada Experimental Range. 
 
Ecosystem management with a better understanding of the natural biodiversity has become a 
higher priority for the Refuge. Baseline inventories of various taxonomic groups of flora and 
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fauna have been initiated to identify habitat indicators for long-term monitoring. In addition, a 
primary focus during recent years has been on the restoration of a remnant population of desert 
bighorn sheep (Ovis canadensis ssp. mexicana), a State-listed endangered species in New 
Mexico. State wide distribution of the approximately 238 free-ranging desert bighorn sheep 
includes populations in the Hatchet, Animas, Peloncillo, Alamo Hueco, and San Andres 
Mountains, with recent reintroductions into the Ladron and the Fra Cristobal Mountains. The San 
Andres herd is unique in that it represents the last indigenous herd in the state. In addition, 
management emphasis on the Refuge is placed on the protection and enhancement of habitat for 
threatened and endangered species and federal species of concern, and monitoring and 
maintenance of natural resources and ecosystem values. 
 

F.2 Fire Management objectives from Land/Resource Management Plans 

Land/Resource Management Planning Documents 
Fire management goals, objectives and implementation strategies expressed within are intended 
to support and/or facilitate the accomplishment of the overall habitat and wildlife goals as 
expressed in the San Andres Comprehensive Conservation Plan, 1998. 

The final Comprehensive Conservation Plan and Environmental Assessment, San Andres 
National Wildlife Refuge (September, 1998) states the following goals: 
 

GOAL I: To protect and enhance wildlife, plant and habitat resources within the San 
Andres Mountains Ecosystem including strategies that benefit native flora and 
fauna, the status of desert bighorn sheep, neotropical migratory birds and other 
species of concern. 

                  GOAL II: To protect and preserve archeological resources and historical sites. 

GOAL III: To increase public understanding and awareness of the San Andres National 
Wildlife Refuge and the San Andres Mountains Ecosystem through effective 
wildlife education and interpretation initiatives. 

GOAL IV: To strengthen interagency and jurisdictional relationships in order to coordinate 
efforts with respect to Refuge and surrounding area issues, resulting in decisions 
benefitting plant, wildlife, and habitat resources on the Refuge and the San 
Andres Mountains Ecosystem. 

GOAL V: To have effective staffing and funding that will result in long-lasting protection, 
maintenance, and enhancement to wildlife and habitat resources on the Refuge. 
Effective staffing and funding levels should lead to the achievement of the Refuge 
Purposes and the Mission of the National Wildlife Refuge System. 
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Fire Management Actions to Meet District Objectives 
The broad objectives of fire management in the National Wildlife Refuge System, as stated in the 
U.S. Fish and Wildlife Service Fire Management Handbook, are to protect and enhance habitat 
and ecosystems for the benefit of fish and wildlife on Service lands.  District fire management 
objectives are included within the District-wide portion of the FMP. 
 
The San Andres NWR fire management actions are:  
 

1. The Service would continue to coordinate with neighboring agencies and landowners to 
apply prescribed fire, mechanical, and chemical treatments across jurisdictional 
boundaries to reduce the threat and severity of wildfire and improve habitat conditions. 

2. Prescribed fire and/or mechanical treatments would continue to be used to reduce 
pinyon-juniper stand density.  

3. The current condition class of refuge habitats would continue to be maintained or 
improved through the use of prescribed fire, mechanical, and chemical treatments.  The 
treatment interval would be based, in part, on monitoring of vegetative response.   

4. Mechanical and chemical treatments would continue to be used to assist in the control 
of invasive plant species in all parts of the refuge as monitoring and field assessments 
identify sites. 

5. Broadcast burning would continue to be used to reduce fuel loading and/or construct 
fuel breaks and defensible space in order to protect refuge infrastructure and identified 
sensitive or critical habitat. 

6. Natural-caused wildfire would continue to be allowed to burn in all areas of the refuge 
to restore the natural role of fire and reduce the potential adverse effects of suppression 
actions.  Point-source protection of cultural sites, repeaters, and military installations 
may be needed in some limited situations.  If fire threatens to cross onto neighboring 
properties, the appropriate suppression response would be identified and used. 

 
Partnerships 
Currently, only one fire related cooperative agreement exists between WSMR and the SANWR. 
This agreement, entered into in August of 1995 provides for the initiation and subsequent 
interagency approval of this Fire Management Plan. 

Interagency cooperation is especially critical to the successful implementation of this plan. 
Mutual aid and joint decision making will occur between the different jurisdictional agencies on 
all significant fire management issues and incidents that occur within the boundary of the fire 
management planning unit. A cooperative agreement(s) between the jurisdictional and assisting 
agencies will be developed and approved as needed for a maximum shelf life of five years in 
order to facilitate the legal and fiscal obligations associated with the implementation of this plan. 
This agreement(s) will address all forms of required cooperation, including training, radio 
communications, the transfer of funds and equipment. They will be reviewed annually by the 
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District Fire Management Officer (FMO) and agency representatives in accordance with the 
approved preparedness plan. In addition, the following agreement(s) will be maintained to 
facilitate suppression actions and the implementation of the prescribed fire program in the 
Refuge: 

• Joint Powers Operating Plan: The Operating Plan for Pecos Zone (USFWS, BLM, 
State Forestry and the USFS) describes how firefighting resources are to be funded, 
requested and used in the Refuge, and the support services required for the 
implementation of this plan including; weather forecasting, communications, record 
keeping, etc. Extended attack resources will also be activated through this agreement. 
Once the San Andres Fire Management Plan is approved, this plan will need to be 
approved by the Refuge Manager, SANWR and as proposed, the Commanding General, 
WSMR. 

• Alamogordo Interagency Dispatch Center Annual Operating Plan (AOP): This 
purpose of this AOP is to establish an agreement for wildfire initial attack procedures for 
the Alamogordo Dispatch Center (ADC) for USFWS, United States Forest Service 
(USFS), Bureau of Land Management (BLM), Bureau of Indian Affairs (BIA), National 
Park Service (NPS) and NM State Forestry. 

 
F.3 Fire Management Zone Characteristics 

Fire Management Strategies 
The San Andres National Wildlife Refuge is committed to protecting life, property and the 
environment through appropriate management response to wildland fire and the application of 
chemical, mechanical and prescribed fire treatments.  The fire management program will work 
with refuge staff, cooperating agencies and neighboring landowners to reduce the threat of 
wildfires and meet habitat management objectives on the refuge and across jurisdictional 
boundaries.   
 
Fire Management Zones (FMZ’s) have been identified to provide refuge management, incident 
responders, cooperators, and landowners a set of management actions specific to a geographic 
area.  The FMZs have been identified and described according to the primary management 
strategy to be employed and the values to be protected within and adjacent to each. Zones are 
used to assist decision-makers in developing an appropriate suppression response to wildfires 
and setting fuels management priorities.   
 
Fire Management Zone Descriptions 
The entire Refuge has been designated a Strategic Management Zone. 
 
Strategic Management Zone 
The primary objective of a Strategic Management Zone is to reduce fuel intensity at a landscape 
level to allow for safer, less costly wildfire management while balancing resource values.  The 
primary strategy is to implement a full range of wildfire management options considering 
resource values.  The entire array of suppression techniques may be used ranging from direct 
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attack to monitoring only. Areas with high hazard will be identified for fuels projects to reduce 
fire behavior to moderate levels.  A full range of suppression response may be utilized while 
protecting internal values at risk. 
 
Based on the location, time of year, resource availability, internal and external values at risk, and 
other situational factors that will need to be addressed by the IC, District FMO, Refuge Manager, 
and adjacent landowners, the appropriate management response may be a confinement strategy 
using indirect methods or simply by monitoring actions unsupported by any form of direct or 
indirect suppression response.  A wide array or combination of responses may be entirely 
appropriate given due consideration of; Step-up Plan guidance (BI, Drought, etc.) fire weather 
(current and predicted), behavior, location of the fire, cost, time of year, and other mitigating 
issues such as resource availability.   
 
With the exception of a few back country facilities managed by the SANWR on Black Brushy 
Mountain (Little San Nicholas Camp and Tar Shack) and the communications facilities at 
Goat/Bennett and San Andres Peaks (owned by the U.S. Army), there are no developed facility 
values to be protected within the interior of the Refuge. However, there are numerous high value 
military facilities to be protected in close proximity to the perimeter of the planning unit. Other 
internal values at risk include; critical habitat in riparian areas, historical structures, and 
archeological sites. 
 
Land ownership immediately adjacent to the Refuge, especially along the western perimeter of 
the planning unit, is agricultural in nature. Scattered ranch facilities and private residences occur 
in a dispersed form as an interface to the smaller communities that lie along Highway 70 
between the Refuge and Las Cruces. Of greatest concern is the LBJ Jet Propulsion Facility and 
other supporting facilities maintained by NASA and the U.S. Army to the south of the refuge. 
For the most part, these facilities exist in vegetation type not likely to burn (creosote flats).  
 
 
Fire Management Considerations and Constraints 

Considerations 
• Firefighter and public safety will be the first consideration in all fire management actions. 
• Smoke impacts to visibility along Interstate 70 will be considered, monitored, and 

mitigated as appropriate. 
• Fuels treatment projects need to be scheduled a minimum of three weeks prior to 

implementation with WSMR to avoid mission conflicts. 
• Notify WSMR Dispatch and keep informed on status of operations. 
• Utilize existing natural and man-made fuel breaks to the maximum extent possible before 

creating new disturbances. 
• Registration and tracking of smoke for planned and unplanned ignitions will be 

completed per NM Air Quality Bureau requirements. 
• Fuels and suppression activities conducted in designated critical habitat will require prior 

consultation on allowable tactics with refuge manager or designated resource advisor to 
address threatened and endangered species requirements. 

• Manage fire activities to prevent the further spread of invasive plants. 
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Constraints 

• Retardants and foams will not be used within 300 feet of any waterway. 
• All access onto the Refuge is controlled by White Sands Missile Range (WSMR).  

Personnel must be escorted or possess unescorted clearance authority. 
• All personnel must receive a UXO (Unexploded Ordinance) briefing and sign waiver. 
• Prior to entering White Sands Missile Range (WSMR), contact Range Control to 

determine if access is restricted due to planned or on-going missions. 
• All aviation assets utilized by fire operations must be cleared for entrance by WSMR 

dispatch prior to entering WSMR airspace.  Coordinate with Alamogordo Dispatch and 
WSMR on aircraft type, tail number, and ETA. 

• Multiple draft sites may be utilized contingent upon water availability and water levels.  
Consultation with refuge manager or resource advisor is required prior to use. 

• Heavy equipment use will require approval from refuge manager or designated resource 
advisor for each incident and will be monitored to minimize impacts to cultural resources, 
wetlands, and other resources at risk. 

 
Fire Management Safety Considerations 
Firefighter and public safety will be the first consideration in all fire management actions.  The 
extent of public notice relative to wildland fire within and near the refuge will depend on the 
specific fire situation. However, when the hazards of a wildland fire are high, signs will be 
posted in appropriate locations. Fire restrictions or closures on refuge lands may be implemented 
if deemed necessary by the District FMO in consultation with the Refuge Manager and federal, 
state, and local cooperators. In all cases, visitor use will be limited or prevented near prescribed 
and/or wildland fires and potentially affected areas. Fire personnel and/or law enforcement may 
be used to ensure visitor compliance with prescribed fire or area closure orders. 
 
Unique Hazards 

• Unexploded ordinance may be present throughout the refuge and WSMR 
• Steep, rugged terrain 
• Limited radio and/or cell phone communication 
• Extensive travel times on rough roads 
• Limited access 

 
Special Fire Behavior Considerations 

• Rapid rates of spread and sudden changes in spread direction may be associated with 
most fires in short grass fuels. 
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Fuels Management Strategies 
General fuels management strategies are addressed within the District portion of the FMP.   
Prescribed burning will occur in support of two primary objectives; removal of excessive fuel 
accumulations in areas where uncontrolled wildland fires could endanger lives and cause 
significant hazards to public and private facilities, and to accomplish specific resource 
management objectives. 
 
Mechanical projects on the Refuge primarily involve the reduction of invasive woody plants. 
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Appendix G 
Sevilleta National Wildlife Refuge 

Fire Management Plan 
 
G.1 Introduction 
 
Location 
Sevilleta National Wildlife Refuge is located in Socorro County, central New Mexico, 
approximately 50 miles south of Albuquerque. The seventh largest refuge in the lower 48, 
Sevilleta NWR runs the full width of the Rio Grande Valley extending from the Sierra Ladrones 
on the west to the Los Pinos Mountains on the east. It is roughly 30 miles in width and runs 18 
miles in length, covering a total of 228,770 acres or 400 square miles. Elevations range from 
4,430 feet at the Rio Grande to 8,953 feet at the Sierra Ladrones. The physiographic diversity of 
the area includes the Rio Grande and its surrounding mosaic of bosque canopy and vegas, 
mountains, alluvial fans, piedmont bajadas, terraces, canyons, washes, arroyos, escarpments, 
hills and ridges, black lava flows, basaltic buttes, sand dunes, and alkali flats. The Rio Grande 
bisects the refuge. 
 
Land Ownership/Use 
Properties immediately adjacent to Sevilleta NWR consist of privately owned lands that are 
primarily used for cattle grazing and public lands including Bureau of Land Management (BLM) 
and New Mexico State. The portion of the Sierra Ladrones not owned by the Service is BLM 
land managed as a wilderness study area. The Rio Grande provides irrigation water to farmers; 
therefore, floodplain agriculture is also prevalent. The irrigation water delivery and recovery 
system that parallels the Rio Grande is located on the Refuge. Some of these structures predate 
the establishment of the Refuge and are maintained by the Bureau of Reclamation, the Interstate 
Stream Commission, and the Middle Rio Grande Conservancy District. Directly east of 
Interstate-25 across from Refuge headquarters is the La Joya and Bernardo State Wildlife 
Management Areas, part of the Ladd S. Gordon Complex operated by the New Mexico 
Department of Game and Fish. The two units, totaling 1,700 acres, are managed primarily for 
wintering waterfowl and sandhill cranes.  
 
With the growth of Albuquerque and the nearby villages of Los Lunas and Belen, the pressure to 
develop the lands north of the Refuge boundary continues to increase. Currently, one portion of 
the northern boundary has over 1,500 property owners in a 1 mile wide by 7 mile long parcel. 
The majority of occupants in this area live in mobile homes or camper trailers. Traveling east 
along Highway 60 to a land mark known as Black Butte, the occupation rate remains constant 
with approximately one housing unit or salvage yard every ½ mile on both sides of the highway. 
East of Black Butte, 90 percent of the land north and south of the highway is privately owned 
and currently used for livestock grazing. The only communities directly adjacent to the refuge 
are La Joya and Contreas, located at the northern boundary south of Highway on Highway 47.  
 
Most other boundaries still border active ranches. The boundary of the Refuge along the 
Interstate-25 (I-25) corridor is a mixed ownership. The southwest boundary from I-25 to San 
Lorenzo Canyon waterfalls has recreational use. This public area is managed jointly by the 
Service and the Bureau of Land Management.   
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Mission 
Sevilleta National Wildlife Refuge was established in 1973 when the Campbell Family 
Foundation conveyed the property to The Nature Conservancy, who in turn donated it to the U.S. 
Fish and Wildlife Service (Service).  The purpose of the refuge as stated in the warranty deed is 
as follows: 
 
  “…to preserve and enhance the integrity and the natural character of the ecosystems of 
the property by creating a wildlife refuge managed as nearly as possible in its natural state, 
employing only those management tools and techniques that are consistent with the maintenance 
of natural ecological processes…not to be subjected to commercial exploitation…and the land 
and the plants and animals supported by it to be managed to permit the natural ecological 
successions and processes typical of the area to prevail… and… portions of the property will be 
made available to educational institutions and conservation organizations for scientific research 
and study.”   
 
This purpose guides refuge management direction and decisions.  

G.2 Land Management Planning and Partnerships 
 
Land/Resources Management Planning Documents 
Fire management goals, objectives and implementation strategies expressed within are intended 
to support and/or facilitate the accomplishment of the overall habitat and wildlife goals as 
expressed in the Sevilleta Comprehensive Conservation Plan, 2000. 
 
The Comprehensive Conservation Plan and Environmental Assessment states the following 
goals: 

GOAL I   Threatened and Endangered Species Management. To provide for the 
enhancement, preservation, and protection of threatened and endangered 
species as they occur naturally or were historically present on the Sevilleta 
NWR so that viable, self-sustaining populations can be restored to their 
natural habitats. 

GOAL II  Wildlife and Habitat Management. To restore and maintain the natural 
diversity of flora and fauna as it occurred historically on the Sevilleta 
NWR. 

GOAL III   Research. To encourage research from bona fide research institutions, to 
provide an atmosphere conducive to investigations into environmental 
processes on the Refuge, and to assume a pro-active role in facilitating 
research projects as they occur on the Refuge. 

GOAL IV  Water Rights and Protection.  To protect existing and secure additional 
water rights and/or in-stream flow rights as necessary to protect the 
integrity at the riparian and aquatic habitat on the refuge.  To maintain the 
quality of the water and watershed and to measure the usage of surface 
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and subsurface water sources on the refuge.  

GOAL V  Compatibility and Public Use.  To achieve appropriate levels of public use 
that are compatible with the purpose(s) for which the refuge was 
established, and with the goals of the National Wildlife Refuge System; 
and to regulate, as provide by law, all activities, uses, and practices that 
are potentially harmful to refuge resources. 

GOAL VI  Environmental Education and Public Outreach.  To establish a formal 
program for public outreach, identify important public resources, and 
implement environmental education programs accordingly.   

GOAL VII  Cultural Resource Management. To protect Service managed cultural 
resources on Sevilleta NWR for the benefit of present and future 
generations. 

GOAL IX  Staffing, Facilities, and Funding. To effect improvements to funding, 
facilities, and staffing that will result in enhancement of refuge habitat and 
wildlife resources, leading to the achievement of the goals of this plan and 
the goals of the National Wildlife Refuge System. 

GOAL X  Interagency Coordination. To strengthen interagency and jurisdictional 
coordination on or near the Sevilleta NWR resulting in decisions 
benefitting fish and wildlife resources while avoiding duplication of effort. 

Fire Management Actions to meet District Objectives 
The broad objectives of fire management in the National Wildlife Refuge System, as stated in the 
U.S. Fish and Wildlife Service Fire Management Handbook, are to protect and enhance habitat 
and ecosystems for the benefit of fish and wildlife on Service lands.  District fire management 
objectives are included within the District-wide portion of the FMP. 
 

The Sevilleta NWR fire management actions are: 

1. Fuel breaks at the north and south end of the Rio Grande floodplain of the refuge would 
continue to be constructed and maintained using mechanical, chemical, and prescribed 
fire treatments to remove salt cedar. 

2. The Service would continue to coordinate with adjacent landowners to reduce dense 
stands of tamarisk within 5 miles to the north and south of the refuge boundary along 
the Rio Grande corridor to reduce the threat of wildfire to the refuge and neighboring 
property.  

3. The existing fuel break along the refuge boundary south of Highway 60 would continue 
to be maintained through regular grading. 

4. The Service would continue to coordinate with neighboring agencies and landowners to 
apply prescribed fire, mechanical, and chemical treatments across jurisdictional 
boundaries to reduce the threat and severity of wildfire and improve habitat conditions. 
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5. Prescribed fire and/or mechanical treatments would continue to be used to restore and 
maintain pinyon-juniper savannah habitat at Condition Class 2 or better. 

6. The current condition class of refuge habitats would continue to be maintained or 
improved through the use of prescribed fire, mechanical, and chemical treatments.  The 
treatment interval would be based, in part, on monitoring of vegetative response.  

7. Mechanical and chemical treatments would continue to be used to assist in the control 
of nonnative invasive plant species in all parts of the refuge, as monitoring and field 
assessments identify sites. 

8. Broadcast burning would continue to be used to reduce fuel loading and/or construct 
fuel breaks and defensible space in order to protect wolf pens, refuge infrastructure, and 
identified sensitive or critical habitat. 

9. Natural-caused wildfire would be allowed to burn in the land management and strategic 
management zones of the refuge to restore the natural role of fire and reduce the 
potential adverse effects of suppression actions.  The appropriate suppression response 
would be identified and used if fire threatens to cross onto neighboring properties.   

Partnerships 

Interagency cooperation is critical to the successful implementation of this plan. Mutual aid and 
joint decision making will occur between different wildland fire suppression agencies on all 
suppression incidents within and in close proximity to the Refuge boundary, primarily in the 
Mutual Threat Suppression Unit. Cooperative agreements with other firefighting agencies and 
jurisdictions will be developed and approved for a maximum shelf life of five years. They will be 
reviewed annually by the District Fire Management Officer (FMO) and cooperators in 
accordance with the approved preparedness plan. Agreements with the following agencies will 
be maintained to facilitate these suppression actions and the implementation of the prescribed 
fire program in the Refuge:   

• Joint Powers Operating Plan: The Operation Plan for Albuquerque Zone (USFWS, 
BLM, National Park Service (NPS), Bureau of Indian Affairs (BIA), State Forestry and 
the United States Forest Service (USFS) describes how to request fire resources to be 
used in the Refuge and for other services required such as weather forecasting, 
communications, record keeping, etc. Automatic extended attack resources are also 
activated through the agreement (On file, Refuge Office). 

• Albuquerque Interagency Dispatch Center Annual Operating Plan (AOP): This purpose of 
this AOP is to establish an agreement for wildfire initial attack procedures for the Albuquerque 
Dispatch Center (ABC) for USFWS, United States Forest Service (USFS), Bureau of Land 
Management (BLM), Bureau of Indian Affairs (BIA), National Park Service (NPS) and NM State 
Forestry. 
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G.3 Fire Management Zone Descriptions 
 
Fire Management Strategies 
Sevilleta National Wildlife Refuge is committed to protecting life, property and the environment 
through appropriate management response to wildland fire and the application of chemical, 
mechanical and prescribed fire treatments.  The fire management program will work with refuge 
staff, cooperating agencies and neighboring landowners to reduce the threat of wildfires and 
meet habitat management objectives on the refuge and across jurisdictional boundaries.   
 
Fire Management Zones (FMZ’s) have been identified to provide refuge management, incident 
responders, cooperators, and landowners a set of management actions specific to a geographic 
area.  The FMZs have been identified and described according to the primary management 
strategy to be employed and the values to be protected within and adjacent to each. Fire 
Management Zones are used to assist decision-makers in developing an appropriate suppression 
response to wildfires and setting fuels management priorities.   

Fire Management Zone Descriptions 
Three Fire Management Zones have been delineated for the planning area; Asset Protection Zone 
(APZ), Off-site Asset Protection Zone, and Strategic Management Zone (SMZ). 
 
Asset Protection Zones/Off-site Asset Protection Zones 
The Asset Protection Zone is located around the Refuge headquarters, along the Rio Grande 
riparian corridor, and the north boundary of the refuge.  The Off-site APZ addresses the 
numerous houses and structures in and around the communities of La Joya, Contreras, San 
Acacia, Alamillo and along the south side of Highway 60.  The primary objective is the 
protection of life, property, and other high-value resources including critical habitat requiring 
protection from fire.  The primary strategy is to reduce fire hazard through pro-active fuels 
treatments for point protection and to institute a full suppression response to wildfires. 
 
The APZ includes most of the capitalized development on the Refuge including the headquarters, 
visitor center, living quarters, and maintenance facilities. Throughout the refuge, there are other 
dispersed forms of development, including but not limited to; wells, utilities, signing, windmills,  
buildings, gates, etc. The combined worth of capital development is estimated to be 
$181,683,200.  
 
The APZ includes the majority of the active floodplain due to the values at risk including:  
mature stands of native forest, threatened and endangered species habitat (including critical 
habitat for southwestern willow flycatcher (Empidonax traillii extimus), Rio Grande silvery 
minnow (Hybognathus amarus) as well as the yellow-billed cuckoo (Coccyzus americanus).  Rail 
road tracks, visibility impacts to Interstate 25, and power lines, and close proximity to houses 
and private lands are also included in this zone. 
 
Strategic Management Zone 
The SMZ portion of the refuge includes all areas of the refuge not identified as Asset Protection 
Zone.  The primary objective of a Strategic Management Zone is to reduce fuel intensity at a 
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landscape level to allow for safer, less costly wildfire management while balancing resource 
values.  The primary strategy is to implement a full range of wildfire management options 
considering resource values.  The entire array of suppression techniques may be used ranging 
from direct attack to monitoring only. Areas with high hazard will be identified for fuels projects 
to reduce fire behavior to moderate levels.  A full range of suppression response may be utilized 
while protecting internal values at risk. 
 
Internal values at risk include; Long Term Ecological Research (LTER) program research 
equipment, utility and pipe lines, boundary fences, interpretive signs, critical habitat, and cultural 
sites.   
 
Although the LTER has many high valued research experiments on the refuge, the refuge is not 
required to protect these structures. It is required for all research projects to take fire into 
account:  

 All new projects must be “fire compatible.”  Wildfires can and do happen on the 
refuge, and prescribed fire is used as habitat management tool.  In general, research 
projects will not be protected from wild or prescribed fire.  As determined by refuge staff, 
some existing projects may be protected. (Sevilleta NWR Research Permit Instructions, 
2007)  

 
The LTER may identify research sites that they would like to be protected, but this is only to 
inform refuge and fire management.  The list does not act as an agreement to protect the LTER 
research sites. Defer to refuge staff when these decisions need to be made during a fire.   
 

Fire Management Considerations and Constraints 
 
Considerations 

• Smoke impacts to visibility along Interstate 25 and State Highway 60 will be considered, 
monitored, and mitigated as appropriate. 

• Registration and tracking of smoke for planned and unplanned ignitions will be 
completed per NM Air Quality Bureau requirements. 

• Consult with refuge manager or resource advisor on LTER (Long Term Ecological 
Research) regarding protection requirements for research sites during suppression or 
planned treatments. 

• Equipment use, including aircraft, may be restricted on portions of the refuge.  Consult 
with refuge manager or resource advisor on allowed tactics prior to conducting 
operations. 

• Manage fire activities to prevent the further spread of invasive plants. 
 
Constraints 

• Retardants and foams will not be used within 300 feet of any waterway. 
• Water may only be dipped or drafted from designated locations. 
• Off-road vehicle and equipment use in the SMZ will require approval from the refuge 

manager or designated resource advisor.* 
• All wildfires will require consultation with a designated resource advisor to identify and 
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minimize damage to values at risk within the refuge.* 
• Heavy equipment use will require approval from the refuge manager or designated 

resource advisor and will be monitored to minimize impacts to cultural resources, 
wetlands, and other resources at risk. 

• Fuels and suppression activities conducted in designated critical habitat will require prior 
consultation on allowable tactics with the refuge manager or designated resource advisor 
to address threatened and endangered species requirements. 

 
*In the event that the Incident Commander and/or the duty officer is unable to contact the refuge 
manager or resource advisor, the IC will take the appropriate actions deemed necessary to protect 
life and property. 

 
Fire Management Safety Considerations 
Firefighter and public safety will be the first consideration in all fire management actions.  The 
extent of public notice relative to wildland fire within and near the refuge will depend on the 
specific fire situation. However, when the hazards of a wildland fire are high, signs will be 
posted in appropriate locations. Fire restrictions or closures on refuge lands may be implemented 
if deemed necessary by the District FMO in consultation with the Refuge Manager and federal, 
state, and local cooperators. In all cases, visitor use will be limited or prevented near prescribed 
and/or wildland fires and potentially affected areas. Fire personnel and/or law enforcement may 
be used to ensure visitor compliance with prescribed fire or area closure orders. 

Unique Hazards 
• Working underneath power lines (west side of refuge). 
• Working above gas lines (both west and east side of refuge).  
• Working near active railway. 
• Working in active and historic research areas.  Structures are not always identified and 

visible, such as rebar and t-posts.  
• Suppression activities near major roadways.  Personnel will need to mitigate hazards 

associated with suppression actions near traffic. 

Special Fire Behavior Considerations 
• Rapid rates of spread and sudden changes in spread direction may be associated with 

most fires in short grass prairie and some wetland habitat types. 
• The tamarisk fuel complex has not been successfully modeled via the BEHAVE program. 

Expect extreme rates of spread, long distance spotting, and high resistance to control with 
fires in this fuel type. 

 
Fuels Management Strategies 
General fuels management strategies are addressed within the District portion of the FMP.   
Prescribed burning will occur in support of two primary objectives; removal of excessive fuel 
accumulations in areas where uncontrolled wildland fires could endanger lives and cause 
significant hazards to public and private facilities, and to accomplish specific resource 
management objectives. 
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Mechanical projects on the Refuge primarily involve the maintenance and construction of fuel 
breaks on refuge boundaries and along the river corridor and the removal of dense stands of 
tamarisk along riparian corridors and refuge boundaries.  Chemical applications to treat 
remaining tamarisk stems in mechanically treated areas may be used as well.   
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Appendix H 

Southwest Native Aquatic Resources and Recovery Center 
Fire Management Plan 

H.1 Introduction 
 
Location 
Southwest Native Aquatic Resources and Recovery Center (SW NARRC) lies one and one half 
miles to the east of Dexter, New Mexico, approximately 18 miles due south of the Bitter Lake 
National Wildlife Refuge (NWR). The center is in Chaves County and lies within the transition 
zone between the short grass prairie and the Chihuahuan desert. It contains an array of habitat 
types including; a mosaic of different wetlands, riparian, grassland, mesquite and creosote 
upland, and brush land environments.   
 
Land Ownership/Use 
The total land base administered by the U.S. Fish and Wildlife service at the SW NARRC is 640 
acres.  Land use involves administrative and visitor zones, landscaped areas, and fish culture 
ponds and dikes, which are all intensively managed and located on the west side of the center 
property.  The east side of the center property consists of native short grass prairie, freshwater 
marshes, salt flats, and salt-cedar thickets, primarily for use as wildlife habitat.  Grazing does not 
occur within the center, although private farming and grazing occurs adjacent to most of the 
boundary. An extensive residential/urban interface, the resort area of Lake Van, occurs just west 
of the center property, and isolated residences occur on the southwest, south, and northwest 
corners of the center. 
 
SW NARRC Mission 
The primary mission of the SW NARRC is to assist in the preservation, culture, and recovery of 
imperiled fishes of the American West. In conjunction with this more specific mission, the center 
supports the broader mandates of the USFWS as it relates to the preservation of all native species 
and their habitats. Since the center grounds support a significant amount of wetland, 
management intends to manage these resources similar to other wetlands within the Pecos 
Complex, as additional habitat and breeding ground for migratory birds and associated wildlife. 
According to the Habitat Management Plan developed for the center in 1996, secondary 
objectives for the center include "the maintenance and enhancement of 640 acres of native short 
grass prairie, freshwater marsh, seasonal ponds, and landscaped or cultivated areas." 
 
 
 
 



Southwest Native Aquatic Resources and Recovery Center Fire Management Plan 
U.S. Fish & Wildlife Service 

  
Page 2 

 
  

 
H.2 Land Management Planning and Partnerships 

Land/Resource Management Planning Documents 
For this Fire Management Plan (FMP), a Comprehensive Conservation Plan (CCP) is not 
available to reference.  Fire management strategies for the center are based on National Wildlife 
Refuge goals and objectives as expressed in refuge CCP’s for the New Mexico fire district and 
are intended to support and/or facilitate the accomplishment of fuels and habitat management 
activities consistent with existing FWS and federal policy and guidelines. 
 
Fire Management Actions to Meet District Objectives 
The broad objectives of fire management in the National Wildlife Refuge System, as stated in the 
U.S. Fish and Wildlife Service Fire Management Handbook, are to protect and enhance habitat 
and ecosystems for the benefit of fish and wildlife on Service lands.  District fire management 
objectives are included within the District-wide portion of the FMP. 
 
The SW NARRC fire management actions are:  
 

1. The existing defensible space around center structures would be maintained through 
regular mowing and grading of road systems. 

2. The Service would coordinate with neighboring agencies and landowners to apply 
prescribed fire, mechanical, and chemical treatments across jurisdictional boundaries to 
reduce the threat and severity of wildfire and improve habitat conditions. 

3. The current condition class of center habitats would be maintained or improved through 
the use of prescribed fire, mechanical, and chemical treatments.  The treatment interval 
would be based, in part, on monitoring of vegetative response.  

4. Mechanical and chemical treatments would be used to assist in the control of nonnative 
invasive plant species in all parts of the center, as monitoring and field assessments 
identify sites. 

5. Broadcast burning would be used to reduce fuel loading and/or maintain defensible space 
in order to protect center infrastructure and identified sensitive or critical habitat.   

Partnerships 
Interagency cooperation is especially critical to the successful implementation of this plan. 
Mutual aid and joint decision making will occur between the different jurisdictional agencies on 
all significant fire management issues and incidents that occur within the boundary of the fire 
management planning unit. A cooperative agreement(s) between the jurisdictional and assisting 
agencies will be developed and approved as needed for a maximum shelf life of five years in 
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order to facilitate the legal and fiscal obligations associated with the implementation of this plan. 
This agreement(s) will address all forms of required cooperation including training, radio 
communications, and the transfer of funds and equipment. Agreements will be reviewed annually 
by the District Fire Management Officer (FMO) and agency representatives in accordance with 
the approved preparedness plan. In addition, the following agreement(s) will be maintained to 
facilitate suppression actions and the implementation of the prescribed fire program in the 
refuge: 

• Chaves County Fire Services:  This agreement describes the assistance provided by the 
Dexter VFD to the center in the event of a fire. It also addresses cost reimbursement, 
training, prescribed burning support, etc.  

 
• Joint Powers Operating Plan:  The Operating Plan for the Pecos Zone (USFWS, BLM, 

State Forestry and the USFS) describes how firefighting resources are to be funded, 
requested and used in the center, and the support services required for the implementation 
of this plan including; weather forecasting, communications, record keeping, etc. 
Extended attack resources will also be activated through this agreement. 
 

• Alamogordo Interagency Dispatch Center Annual Operating Plan (AOP): This 
purpose of this AOP is to establish an agreement for wildfire initial attack procedures for 
the Alamogordo Dispatch Center (ADC) for USFWS, United States Forest Service 
(USFS), Bureau of Land Management (BLM), Bureau of Indian Affairs (BIA), National 
Park Service (NPS) and NM State Forestry. 
 

H.3 Fire Management Zone Characteristics 

Fire Management Strategies 
The SW NARRC is committed to protecting life, property and the environment through 
appropriate management response to wildland fire and the application of chemical, mechanical 
and prescribed fire treatments.  The fire management program will work with center staff, 
cooperating agencies and neighboring landowners to reduce the threat of wildfires and meet 
habitat management objectives on the center and across jurisdictional boundaries.   
 
Fire Management Zones (FMZ’s) have been identified to provide management, incident 
responders, cooperators, and landowners a set of management actions specific to a geographic 
area.  The FMZs have been identified and described according to the primary management 
strategy to be employed and the values to be protected within and adjacent to each. Zones are 
used to assist decision-makers in developing an appropriate suppression response to wildfires 
and setting fuels management priorities.   
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Fire Management Zone Descriptions 
One Fire Management Zone (FMZ) has been delineated for the planning area; Asset Protection 
Zone. 
 
Asset Protection Zone 
The Asset Protection Zone includes all of the lands managed by the center due to the presence of 
on-site structures and center infrastructure.  Probably the most significant on-site facilities are the 
headquarters and maintenance compound that contains an estimated $30,435,450 million dollars 
of structures and equipment.  The primary objective is the protection of life, property, and other 
high-value resources including critical habitat requiring protection from fire.  The primary 
strategy is to reduce fire hazard through pro-active fuels treatments for point protection and to 
institute a full suppression of wildfire. 
 
Fire Management Considerations and Constraints 

Considerations 
• Firefighter and public safety will be the first consideration in all fire management actions. 
• Smoke impacts to roadway visibility will be considered, monitored, and mitigated as 

appropriate. 
• Utilize existing natural and man-made fuel breaks to the maximum extent possible before 

creating new disturbances. 
• Multiple draft sites may be utilized contingent upon water availability and water levels.  

Consultation with Center Manager or designated resource advisor may be required prior 
to drafting. 

• Registration and tracking of smoke for planned and unplanned ignitions will be 
completed per NM Air Quality Bureau requirements. 

• Initial attack assistance is provided through local Volunteer Fire Departments (VFD) 
and/or the New Mexico State Forestry resources due to no FWS fire district personnel 
stationed on refuge.  The FWS fire district duty officer will inform the Center Manager of 
the situation and advise on additional response.  

• Fuels and suppression activities conducted in designated critical habitat will require prior 
consultation on allowable tactics with Center Manager to address threatened and 
endangered species requirements. 

• Manage fire activities to prevent the further spread of invasive plants. 
 
Constraints 

• Retardants and foams will not be used within 300 feet of any waterway. 
• Heavy equipment use will require approval from Center Manager or designated resource 

advisor for each incident and will be closely monitored in designated areas to minimize 
impacts to cultural resources, wetlands, and other resources at risk. 
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Fire Management Safety Considerations 
Firefighter and public safety will be the first consideration in all fire management actions.  The 
extent of public notice relative to wildland fire within and near the center will depend on the 
specific fire situation. However, when the hazards of a wildland fire are high, signs will be 
posted in appropriate locations. Fire restrictions or closures on center lands may be implemented 
if deemed necessary by the District FMO in consultation with the Center Manager and federal, 
state, and local cooperators. In all cases, visitor use will be limited or prevented near prescribed 
and/or wildland fires and potentially affected areas. Fire personnel and/or law enforcement may 
be used to ensure visitor compliance with prescribed fire or area closure orders. 
 
Unique Hazards 

• Suppression or treatment activities near major roadways.   
Special Fire Behavior Considerations 

• Rapid rates of spread and sudden changes in spread direction may be associated with 
most fires in short grass prairie and some wetland habitat types. 

• The saltcedar fuel complex has not been successfully modeled via the BEHAVE 
program. Expect extreme rates of spread, long distance spotting, and high resistance to 
control with fires in this fuel type. 

 
Fuels Management Strategies 
General fuels management strategies are addressed within the District portion of the FMP.   
Prescribed burning will occur in support of two primary objectives; removal of excessive fuel 
accumulations in areas where uncontrolled wildland fires could endanger lives and cause 
significant hazards to public and private facilities and to accomplish specific resource 
management objectives. 
 
Mechanical projects primarily involve the maintenance and construction of fuel breaks along the 
Center boundary and the removal of dense stands of tamarisk along riparian corridors and refuge 
boundaries.  Chemical applications to treat remaining tamarisk stems in treated areas may be 
used as well.   
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APPENDIX I: HERBICIDE INFORMATION
AND PESTICIDE USE PROPOSALS

Section I-1: Herbicide Information

All pesticides sold in the United States must be accepted for registration by the U.S. Environmental

Protection Agency (EPA) based on a minimum of 120 scientific studies showing that the pesticide will

perform its intended function without unreasonable adverse effects on humans, animals, or the

environment. The EPA defines unreasonable adverse effects as any unreasonable risk to man or the

environment, taking into account the economic, social, and environmental costs and benefits of the use of

the pesticide.

All pesticides currently used at the eight FWS units were studied, approved, and registered by the

EPA. The following websites provide extensive information about herbicides

 EPA: http://www.epa.gov/pesticides/regulating/registering/

 New Mexico Department of Agriculture (http://www.nmda.nmsu.edu/pesticides/)

 Dow AgroSciences Fact Sheet: What you should know about Garlon 3A herbicide. Accessed at

http://www.dowagro.com/PublishedLiterature/dh_005a/0901b8038005a9ad.pdf?filepath=ivm/p

dfs/noreg/010-50552.pdf&fromPage=GetDoc.

 Dow AgroSciences, facts on Garlon 4. Accessed at

http://www.truenorthspecialty.com/english/Products/EGProducts/G4%20Facts.pdf.

 Dow AgroSciences. Garlon Family of Herbicides. Accessed at

http://msdssearch.dow.com/PublishedLiteratureDAS/dh_0130/0901b80380130084.pdf?filepath

=ivm/pdfs/noreg/010-50677.pdf&fromPage=GetDoc.

The use of herbicides on FWS lands is conducted according to the resource protection measures

listed in Table 2-4 (Chapter 2) and in compliance with the approved Pesticide Use Proposals (copies

provided at the end of this appendix) and with all federal and state regulations.

The selection of a product is based on factors such as the health and safety of the applicator and the

public, effectiveness on the particular target organism, potential effects on nontarget organisms and the

environment, the type of area to be treated, and the most suitable method of application. In this appendix,

information is provided for many, but not all herbicides presented in Table 2-4. Information is provided to

cover the majority of products that could be used over the course of time to address potential needs.

Having a variety of such products available to use, as appropriate, in combination with other types of

control methods as provided for under an integrated pest management (IPM) plan, enables managers to

use the best course of action. Because different companies market products with the same active

ingredients under different names, pesticide names and products change over time and new pest problems

appear, the specific products listed may be superseded by similar products with the same or improved

safety and efficacy characteristics.
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Commonly, only “General Use” pesticides would be used, as opposed to “Restricted Use”

pesticides that typically have a greater potential for human or environmental effects. Generally, only

products that bear the signal word of “Caution” are used, as opposed to the “Warning” and “Danger”

signal words higher on the continuum of toxicity or potential risk.

All pesticides must be applied by a License Pesticide Applicator or by trained personnel under his

or her supervision.

Herbicides

The herbicides currently used at the New Mexico NWRs are listed in Table 2-4 (in Chapter 2). In

some cases a nearly identical product with the same active ingredient may be used.

The discussions below provide EPA and manufacturer websites for numerous herbicides.

Rodeo, Honcho Plus, and Roundup

The active ingredient is glyphosate (EPA Registration #62719-324). It is among the most widely

used pesticides by volume. It is a nonselective herbicide registered for use on many food and nonfood

field crops, as well as noncrop areas and wetlands where total vegetation control is desired. It is used to

control grasses, broadleaf weeds, and woody plants in many food and nonfood crops and a variety of

other sites, including ornamentals, lawns, and turf, residential areas, and forest plantings.

EPA has determined (based on current data) that the effects of glyphosate are minimal on birds,

mammals, fish, and invertebrates. The nature of glyphosate residue in plants and animals is adequately

understood. Most of the glyphosate (from ingestion) in animals is eliminated in urine and feces.

Metabolism studies in rats show that most (97.5 percent) of the glyphosate directly administered was

excreted in urine and feces and less than 1 percent of the absorbed dose remained in tissues and organs. A

second study using rats showed that very little glyphosate reaches bone marrow, that it is rapidly

eliminated from bone marrow, and that it is even more rapidly eliminated from plasma. Studies with a

variety of plants indicate that uptake of glyphosate from soil is limited, and any material that is taken

readily moves throughout the plant and into its fruit.

View additional information at

http://www.epa.gov/oppsrrd1/REDs/factsheets/0178fact.pdf

http://www.epa.gov/safewater/contaminants/basicinformation/glyphosate.html#three

http://www.epa.gov/safewater/hfacts.html

http://www.cdms.net/manuf/1prod.asp?pd=5095&lc=0

http://www.cdms.net/manuf/mprod.asp?mp=11&lc=0&ms=3691&manuf=11

Milestone Specialty

The active ingredient is aminopyralid (EPA Registration #62719-537). It is a selective herbicide for

the control of certain broadleaf weeds and woody plants. Aminopyralid is a new pyridine carboxylic acid

herbicide intended for use in rangeland, permanent grass pastures, non-cropland areas (rights-of-way,

roadsides, and non-irrigation ditch banks), natural areas (wildlife management areas, natural recreation

areas, campgrounds, trailheads, and trails), and grazed areas in and around these sites, as well as wheat.
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Aminopyralid provides systemic post-emergence broad-spectrum control of a number of key noxious and

invasive annual, biennial, and perennial weed species, as well as agronomic broadleaf weeds.

Aminopyralid can also provide residual weed control activity controlling re-infestations and reducing the

need for re-treatment, depending on the rate applied and the target weeds.

Aminopyralid has been shown to be practically nontoxic to birds, fish, honeybees, earthworms, and

aquatic invertebrates. It is slightly toxic to eastern oyster, algae, and aquatic vascular plants. Acute

toxicity data indicate that aminopyralid has low toxicity via oral, dermal, and inhalation routes of

exposure, and it has been classified as "not likely" to be carcinogenic to humans. No increases in any

tumors were found in carcinogenicity studies in rats and mice. In a metabolism study in rats, aminopyralid

was rapidly absorbed, distributed, and excreted following oral administration.

View additional information at

http://www.epa.gov/opprd001/factsheets/aminopyralid.pdf

http://www.cdms.net/manuf/1prod.asp?pd=8113&lc=0

http://www.cdms.net/manuf/mprod.asp?mp=11&lc=0&ms=3691&manuf=11

NorthStar

The active ingredient is primisulfuron-methyl+dicamba, acid (EPA Registration # 100-923).

NorthStar is a twin action corn herbicide for consistent control of a broad range of grass and broadleaf

weeds.

Primisulfuron-methyl is practically nontoxic by ingestion, and on skin contact, it is moderately to

practically nontoxic. Primisulfuron-methyl does not bioaccumulate, is not persistent in soil but is highly

mobile and will leach; it is stable in water and sinks in water after 24 hours. It is very stable and has a

slight to moderate health risk. There is the possibility that the dicamba in NorthStar may leach through

soil to ground water, especially where soils are coarse and ground water is near the surface. Care must be

taken to avoid applying directly to water, to areas where surface water is present.

View additional information at

http://iaspub.epa.gov/apex/pesticides/f?p=CHEMICALSEARCH:3:0::NO:1,3,31,7,12,25:P3_XCH

EMICAL_ID:3560

http://tirmsdev.com/Syngenta-Crop-Protection-Inc-Northstar-Herbicide-p116

http://pubchem.ncbi.nlm.nih.gov/summary/summary.cgi?cid=101525#x332

Garlon 3A

The active ingredient is triclopyr (triclopyr triethylamine or triclopyr TEA) (EPA Registration

#62719-37). It is a selective herbicide used to control broadleaf weeds and brush on a variety of sites,

such as rights-of-way, pastures, forests, wetlands, and turf, including home lawns.

Triclopyr was found to be practically nontoxic to slightly toxic to birds and estuarine/marine

invertebrates and practically nontoxic to mammals, insects, freshwater fish, freshwater invertebrates, and

estuarine/marine fish. However, it can cause eye irritation to persons involved in mixing and application,

so it merits extra precautions. It is approved for use in wetland and riparian sites.
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View additional information at

http://www.epa.gov/oppsrrd1/REDs/factsheets/2710fact.pdf

http://www.cdms.net/manuf/1prod.asp?pd=1923&lc=0

http://www.cdms.net/manuf/mprod.asp?mp=11&lc=0&ms=3691&manuf=11

Garlon 4, Garlon 4 Ultra

The active ingredient is triclopyr ester (triclopyr butoxyethyl ester or triclopyr BEE) (EPA

Registration #62719-527). It is also a selective herbicide to control broadleaf weeds and brush on a

variety of sites.

Testing of triclopyr ester indicated it to be slightly toxic to birds, moderately toxic to highly toxic to

freshwater fish and estuarine/marine invertebrates, slightly to moderately toxic to freshwater

invertebrates, and highly toxic to estuarine/marine fish.

View additional information at

http://www.epa.gov/oppsrrd1/REDs/factsheets/2710fact.pdf

http://www.cdms.net/manuf/1prod.asp?pd=8141&lc=0

http://www.cdms.net/manuf/mprod.asp?mp=11&lc=0&ms=3691&manuf=11

Telar XP and Escort XP

The active ingredient in Telar XP is chlorosulfuron (EPA Registration # 352-654) and Excort XP is

metsulfuron-methyl EPA Registration #352-439). Both are used to destroy unwanted vegetation,

especially various types of weeds, grasses (POACEAE), and woody plants.

The acute toxicity data indicate that chlorosulfuron and metsulfuron-methyl have low acute oral,

dermal, and inhalation toxicity. It has as low toxicity to mammals, birds, and insects and does not

bioaccumulate in warm- or cold-blooded animals. It is rapidly absorbed and eliminated. Laboratory tests

show it does not cause genetic damage and had no reproductive toxicity.

It degrades at a moderate rate in soil and exhibits weak binding to soils. Like other sulfonylurea

herbicides, it will predominate in the water phase and not in sediments. It has the potential to leach to

groundwater or reach surface water by runoff. Chlorosulfuron and metsulfuron has low potential to

volatilize from soil or water or to bioaccumulate in fish. Both should not be applied or used near water.

View additional information at

http://pubchem.ncbi.nlm.nih.gov/summary/summary.cgi?cid=47491

http://msds.dupont.com/msds/pdfs/EN/PEN_09004a3580470ca6.pdfhttp://extoxnet.orst.edu/pips/m

etsulfu.htm

http://www.pesticideinfo.org/Detail_Chemical.jsp?Rec_Id=PC32809

http://www.cdms.net/LDat/ld5QT017.pdf

http://www.umt.edu/sentinel/escort_label.pdf
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http://www2.dupont.com/Land_Management/en_US/assets/downloads/pdfs/General/K-14796.pdf

http://msds.dupont.com/msds/pdfs/EN/PEN_09004a35804efd0b.pdf

Arsenal, Arsenal Powerline, Habitat, Plateau, Polaris, and Pursuit

The active ingredient is imazapic/imazapyr (ammonium salt of imazapic; imazapyr salt) (EPA

Registration #241-365). It is a selective herbicide for the control of certain grasses and broadleaf weeds.

It is used for pre- and post-emergence control of a broad range weeds, including terrestrial annual and

perennial grasses and broad-leaved herbs, woody species, and riparian and emergent aquatic species.

Imazapic is also used for weed control in the establishment of native prairie grasses and certain other

grasses.

The EPA has determined that there are no risks of concern to terrestrial birds, mammals, and bees,

or to aquatic invertebrates and fish. For terrestrial organisms, available acute and chronic toxicity data

indicate that imazapyr acid and salt are practically nontoxic to birds, mammals, and honeybees. However,

there are ecological risks of concern associated with the use of imazapyr for nontarget terrestrial plants

and aquatic vascular plants, and potential risks to federally listed threatened and endangered plant species,

which include aquatic vascular plants and terrestrial and semi-aquatic monocots and dicots, that cannot be

precluded at this time.

View additional information at

http://www.epa.gov/pesticides/reregistration/REDs/imazapyr_red.pdf

http://www.cdms.net/LabelsMsds/LMDefault.aspx?pd=3778&t=1,2,3,4

Fusilade II Turf and Ornamental Herbicide

The active ingredient is fluazifop-P-butyl (EPA Registration #100-1084). This is a post-emergent

herbicide used to control grass weeds.

No adverse health effects are expected in humans at airborne levels below the occupational

exposure limit. There were no reproductive or developmental effects or carcinogenic effects in animal

experiments. Fluazifop-P-butyl is known to leach through soil into ground water under certain conditions.

It may leach into groundwater if used in areas where soils are permeable, particularly where the water

table is shallow. This product is toxic to fish and should not be applied directly to water or to areas where

surface water is present.

View additional information at

http://www.epa.gov/pesticides/chem_search/ppls/000100-01084-20090911.pdf

http://www.cdms.net/LDat/ld63N010.pdf

http://www.cdms.net/LDat/mp63N016.pdf
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APPENDIX I: HERBICIDE INFORMATION
AND PESTICIDE USE PROPOSALS

Section I-2: Pesticide Use Proposals

Calendar
Year FWS Unit PUP Number Target Pests

Pesticide
Trade Name

Active
Ingredient

Pesticide
Type

2007 Bitter Lake NWR R2-07-22510-004 Russian olive, Salt cedar Garlon 3A triclopyr
triethylamine

herbicide

2007 Bitter Lake NWR R2-07-22510-005 Johnson grass, Kochia, London
rocket, Russian thistle, Sandbur,
western tansymustard

Glypro Plus glyphosate herbicide

2007 Bitter Lake NWR R2-07-22510-006 Johnson grass, Kochia, London
rocket, Russian thistle, Sandbur,
western tansymustard

Hi-Yield Killzall glyphosate herbide

2007 Bitter Lake NWR R2-07-22510-001 alfalfa weevil Malathion 57 EC malathion insecticide

2007 Bitter Lake NWR R2-07-22510-004 Russian olive, Salt cedar Renovate 3 triclopyr
triethylamine

herbicide

2007 Bitter Lake NWR R2-07-22510-003 Johnson grass, Kochia, London
rocket, Russian thistle, Sandbur,
western tansymustard

Roundup Weather Max glyphosate herbicide

2007 Bitter Lake NWR R2-07-22510-002 Johnson grass, London rocket,
western tansymustard

Steadfast nicosulfuron herbicide

2007 Bitter Lake NWR R2-07-22510-002 Johnson grass, London rocket,
western tansymustard

Steadfast rimsulfuron herbicide

2007 Bosque del Apache NWR R2-07-22520-003 Camelthorn, Cattail, Perennial
pepperweed, Phragmites,
Russian knapweed, Salt cedar

Arsenal imazapyr herbicide

2007 Bosque del Apache NWR R2-07-22520-006 Cocklebur, Crabgrass, Field
bindweed, Foxtail grasses,
Johnson grass, Kochia, Redroot
pigweed, Sunflower

Dual II Magnum s-metolachlor herbicide

2007 Bosque del Apache NWR R2-07-22520-002 Russian olive, Salt cedar Garlon 4 triclopyr
butoxyethyl
ester

herbicide

2007 Bosque del Apache NWR R2-07-22520-004 Cattail, Perennial pepperweed,
Phragmites, Russian knapweed,
Salt cedar

Habitat imazapyr herbicide

2007 Bosque del Apache NWR R2-07-22520-013 Cattail, Johnson grass, Kochia,
Pepperweed , Phragmites,
Russian olive, Russian thistle,
Salt cedar

Honcho Plus glyphosate herbicide

2007 Bosque del Apache NWR R2-07-22520-011 Barnyard grass, Bearded
sprangletop, Crabgrass, Foxtail
grasses, Johnson grass

Intensity clethodim herbicide

2007 Bosque del Apache NWR R2-07-22520-010 alfalfa weevil, blue alfalfa aphid,
Pea aphid, potato leafhopper,
Spotted alfalfa aphid

Mustang MAX cypermethrin insecticide

2007 Bosque del Apache NWR R2-07-22520-007 Foxtail grasses, Johnson grass,
Kochia, Morning glory, Redroot
pigweed, Sunflower

Northstar dicamba, acid herbicide

2007 Bosque del Apache NWR R2-07-22520-007 Foxtail grasses, Johnson grass,
Kochia, Morning glory, Redroot
pigweed, Sunflower

Northstar primisulfuron-
methyl

herbicide

2007 Bosque del Apache NWR R2-07-22520-09 Corn earworm, Fall armyworm,
western bean cutworm

Permethrin permethrin insecticide

2007 Bosque del Apache NWR R2-07-22520-005 Field bindweed, Johnson grass Plateau imazapic herbicide

2007 Bosque del Apache NWR R2-07-22520-08 Black cutworm, corn rootworm,
corn wireworm

Poncho 1250 clothianidin

2007 Bosque del Apache NWR R2-07-22520-001 Cattail, Johnson grass, Kochia,
Pepperweed , Phragmites,
Russian olive, Russian thistle

Roundup Pro glyphosate herbicide

2007 Bosque del Apache NWR R2-07-22520-012 Foxtail grasses, Johnson grass,
Morning glory, Sprangletop,
Sunflower

Steadfast nicosulfuron herbicide
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Calendar
Year FWS Unit PUP Number Target Pests

Pesticide
Trade Name

Active
Ingredient

Pesticide
Type

2007 Bosque del Apache NWR R2-07-22520-012 Foxtail grasses, Johnson grass,
Morning glory, Sprangletop,
Sunflower

Steadfast rimsulfuron herbicide

2007 Bosque del Apache NWR R2-07-22520-001 Cattail, Johnson grass, Kochia,
Pepperweed , Phragmites,
Russian olive, Russian thistle

Weedar 64 2,4-D
dimethylamine

herbicide

2007 Maxwell NWR R2-07-22581-004 Hoary cress Escort XP metsulfuron-
methyl

herbicide

2007 Mora NFH-FTC R2-07-22260-003 External bacteria Argentyne povidone iodine

2007 Mora NFH-FTC R2-07-22260-002 External Parasites / Fungus Parasite-S formalin

2007 San Andres NWR R2-07-22521-001 Salt cedar Garlon 4 triclopyr
butoxyethyl
ester

herbicide

2008 Bitter Lake NWR R2-08-22510-005 Russian olive, Salt cedar Garlon 3A triclopyr
triethylamine

herbicide

2008 Bitter Lake NWR R2-08-22510-009 Russian olive, Salt cedar Garlon 3A triclopyr
triethylamine

herbicide

2008 Bitter Lake NWR R2-08-22510-014 Russian olive, Salt cedar Garlon 3A triclopyr
triethylamine

herbicide

2008 Bitter Lake NWR R2-08-22510-007 Johnson grass, Kochia, Russian
thistle, Sandbur

Glypro Plus glyphosate herbicide

2008 Bitter Lake NWR R2-08-22510-012 Russian olive, Salt cedar Habitat imazapyr herbicide

2008 Bitter Lake NWR R2-08-22510-008 Johnson grass, Kochia, London
rocket, Russian thistle, Sandbur,
western tansymustard

Hi Yield Kill Zall glyphosate herbicide

2008 Bitter Lake NWR R2-08-22510-002 alfalfa weevil Malathion 57 EC malathion insecticide

2008 Bitter Lake NWR R2-08-22510-011 Fall armyworm Malathion 57 EC malathion insecticide

2008 Bitter Lake NWR R2-08-22510-010 Russian knapweed Milestone Specialty aminopyralid herbicide

2008 Bitter Lake NWR R2-08-22510-009 Russian olive, Salt cedar Renovate 3 triclopyr
triethylamine

herbicide

2008 Bitter Lake NWR R2-08-22510-005 Russian olive, Salt cedar Renovate 3 triclopyr
triethylamine

herbicide

2008 Bitter Lake NWR R2-08-22510-014 Russian olive, Salt cedar Renovate 3 triclopyr
triethylamine

herbicide

2008 Bitter Lake NWR R2-08-22510-001 London rocket, western
tansymustard

Rhonox MCPA Ester MCPA
ethylhexyl ester

herbicide

2008 Bitter Lake NWR R2-08-22510-003 Johnson grass, Kochia, London
rocket, Sandbur

Roundup Weather Max glyphosate herbicide

2008 Bitter Lake NWR R2-08-22510-004 Johnson grass, London rocket,
western tansymustard

Steadfast nicosulfuron herbicide

2008 Bitter Lake NWR R2-08-22510-004 Johnson grass, London rocket,
western tansymustard

Steadfast rimsulfuron herbicide

2008 Bitter Lake NWR R2-08-22510-006 Pepperweed , Russian thistle Weedar 64 2,4-D
dimethylamine

herbicide

2008 Bosque del Apache NWR R2-08-22520-014 Cocklebur, Johnson grass,
Kochia, Russian thistle

2,4-D Amine 2,4-D
dimethylamine

herbicide

2008 Bosque del Apache NWR R2-08-22520-016 Perrennial pepperweed,
Phragmites, Russian knapweed,
Russian olive, Salt cedar

Arsenal imazapyr herbicide

2008 Bosque del Apache NWR R2-08-22520-016 Perrennial pepperweed,
Phragmites, Russian knapweed,
Russian olive, Salt cedar

Arsenal PowerLine imazapyr herbicide

2008 Bosque del Apache NWR R2-08-22520-012 alfalfa weevil, American
grasshopper, Corn earworm,
Egyptian alfalfa weevil, Fall
armyworm, lygus bug, Three
cornered alfalfa hopper

Baythroid XL cyfluthrin insecticide

2008 Bosque del Apache NWR R2-08-22520-005 Kochia, Lambsquarter, Morning
glory, Redroot pigweed, Yellow
nutsedge

Callisto mesotrione herbicide

2008 Bosque del Apache NWR R2-08-22520-002 Barnyard grass, Foxtail grasses,
Redroot pigweed

Dual II Magnum s-metolachlor herbicide

2008 Bosque del Apache NWR R2-08-22520-018 Russian olive, Salt cedar Garlon 4 triclopyr
butoxyethyl
ester

herbicide
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2008 Bosque del Apache NWR R2-08-22520-017 Perrennial pepperweed,
Phragmites, Russian knapweed,
Russian olive, Salt cedar

Habitat imazapyr herbicide

2008 Bosque del Apache NWR R2-08-22520-014 Cocklebur, Johnson grass,
Kochia, Russian thistle

Honcho Plus glyphosate herbicide

2008 Bosque del Apache NWR R2-08-22520-013 alfalfa weevil, Blue alfalfa aphid,
cow pea aphid, Egyptian alfalfa
weevil, Fall army worm, lygus
bug, mites, various, Pea aphid

Malathion 57 EC malathion insecticide

2008 Bosque del Apache NWR R2-08-22520-003 Johnson grass, Kochia, Morning
glory, Redroot pigweed, Sandbur,
Sunflower

Northstar dicamba, acid herbicide

2008 Bosque del Apache NWR R2-08-22520-003 Johnson grass, Kochia, Morning
glory, Redroot pigweed, Sandbur,
Sunflower

Northstar primisulfuron-
methyl

herbicide

2008 Bosque del Apache NWR R2-08-22520-010 black cutworm, corn rootworm,
wireworm

Poncho 600 clothianidin Insecticide

2008 Bosque del Apache NWR R2-08-22520-008 Curly dock, Dandelion, Goosefoot Pursuit imazethapyr herbicide

2008 Bosque del Apache NWR R2-08-22520-007 Barnyard grass, Foxtail grasses,
Johnson grass, Yellow
bristlegrass

Select 2 EC clethodim herbicide

2008 Bosque del Apache NWR R2-08-22520-006 Cocklebur, Foxtail grasses,
Johnson grass, Morning glory,
Sunflower

Steadfast nicosulfuron herbicide

2008 Bosque del Apache NWR R2-08-22520-006 Cocklebur, Foxtail grasses,
Johnson grass, Morning glory,
Sunflower

Steadfast rimsulfuron herbicide

2008 Bosque del Apache NWR R2-08-22520-004 Bindweed, Cocklebur, Kochia,
Morning glory, Redroot pigweed

Sterling dicamba,
dimethylamine

herbicide

2008 Bosque del Apache NWR R2-08-22520-001 Kochia Vista fluroxypyr herbicide

2008 Las Vegas NWR R2-08-22580-001 Bull thistle, Canada thistle, Musk
thistle

Milestone Specialty aminopyralid herbicide

2008 Maxwell NWR R2-08-22581-004 Hoary cress Escort XP metsulfuron-
methyl

herbicide

2008 Maxwell NWR R2-08-22581-003 Siberian elm Garlon 4 triclopyr
butoxyethyl
ester

herbicide

2008 Maxwell NWR R2-08-22581-001 Canada thistle, Musk thistle,
Russian knapweed

Milestone Specialty aminopyralid herbicide

2008 San Andres NWR - White
Sands Missile Range

R2-08-22521-001 Salt cedar Garlon 4 triclopyr
butoxyethyl
ester

herbicide

2008 San Andres NWR - White
Sands Missile Range

R2-08-22521-001 Salt cedar Garlon 4 Ultra triclopyr
butoxyethyl
ester

herbicide

2008 San Andres NWR - White
Sands Missile Range

R2-08-22521-002 Salt cedar Habitat imazapyr herbicide

2009 Bitter Lake NWR R2-09-22510-012 Bird of Paradise, Russian olive,
Salt cedar

Garlon 3A triclopyr
triethylamine

herbicide

2009 Bitter Lake NWR R2-09-22510-007 Bird of Paradise, Russian olive,
Salt cedar

Garlon 4 triclopyr
butoxyethyl
ester

herbicide

2009 Bitter Lake NWR R2-09-22510-008 Bird of Paradise, Johnson grass,
Kochia, London rocket, Russian
thistle, Sandbur, western
tansymustard

Glypro Plus glyphosate herbicide

2009 Bitter Lake NWR R2-09-22510-011 Russian olive, Salt cedar Habitat imazapyr herbicide

2009 Bitter Lake NWR R2-09-22510-009 Bird of Paradise, Johnson grass,
Kochia, London rocket, Russian
thistle, Sandbur, western
tansymustard

Hi Yield Kill Zall glyphosate herbicide

2009 Bitter Lake NWR R2-09-22510-001 alfalfa weevil Malathion 57 EC malathion insecticide

2009 Bitter Lake NWR R2-09-22510-005 Russian knapweed Milestone Specialty aminopyralid herbicide

2009 Bitter Lake NWR R2-09-22510-006 Bird of Paradise, Russian olive,
Salt cedar

Renovate 3 triclopyr
triethylamine

herbicide
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2009 Bitter Lake NWR R2-09-22510-014 Bird of Paradise, Russian olive,
Salt cedar

Renovate 3 triclopyr
triethylamine

herbicide

2009 Bitter Lake NWR R2-09-22510-002 London rocket, western
tansymustard

Rhonox MCPA Ester MCPA
ethylhexyl ester

herbicide

2009 Bitter Lake NWR R2-09-22510-013 Bird of Paradise, Cocklebur,
Johnson grass, Kochia, London
rocket, Russian thistle, Sandbur,
western tansymustard

Rodeo (Dow
AgroSciences LLC)

glyphosate herbicide

2009 Bitter Lake NWR R2-09-22510-004 Johnson grass, Kochia, London
rocket, Palmer
amaranth/Carelessweed, Redroot
pigweed, Russian thistle,
Sandbur, western tansymustard

Roundup Weather Max glyphosate herbicide

2009 Bitter Lake NWR R2-09-22510-003 Johnson grass, London rocket,
western tansymustard

Steadfast nicosulfuron herbicide

2009 Bitter Lake NWR R2-09-22510-003 Johnson grass, London rocket,
western tansymustard

Steadfast rimsulfuron herbicide

2009 Bosque del Apache NWR R2-09-22520-010 Kochia, Perennial pepperweed 2,4-D Amine 2,4-D
dimethylamine

herbicide

2009 Bosque del Apache NWR R2-09-22520-011 Perrennial pepperweed,
Phragmites, Russian knapweed,
Russian olive, Salt cedar

Arsenal imazapyr herbicide

2009 Bosque del Apache NWR R2-09-22520-011 Perrennial pepperweed,
Phragmites, Russian knapweed,
Russian olive, Salt cedar

Arsenal PowerLine imazapyr herbicide

2009 Bosque del Apache NWR R2-09-22520-008 alfalfa weevil, American
grasshopper, Corn earworm,
Egyptian alfalfa weevil, Fall
armyworm, lygus bug, Three
cornered alfalfa hopper

Baythroid XL cyfluthrin insecticide

2009 Bosque del Apache NWR R2-09-22520-004 Kochia, Lambsquarter, Morning
glory, Redroot pigweed, Yellow
nutsedge

Callisto mesotrione herbicide

2009 Bosque del Apache NWR R2-09-22520-014 Perrennial pepperweed,
Phragmites

Clearcast imazamox herbicide

2009 Bosque del Apache NWR R2-09-22520-013 Russian olive, Salt cedar Garlon 4 triclopyr
butoxyethyl
ester

herbicide

2009 Bosque del Apache NWR R2-09-22520-012 Parrot feather, Perrennial
pepperweed, Phragmites,
Russian knapweed

Habitat imazapyr herbicide

2009 Bosque del Apache NWR R2-09-22520-010 Kochia, Perennial pepperweed Honcho Plus glyphosate herbicide

2009 Bosque del Apache NWR R2-09-22520-009 alfalfa weevil, Blue alfalfa aphid,
cow pea aphid, Egyptian alfalfa
weevil, Fall army worm, Fall
armyworm, lygus bug, mites,
various, Pea aphid

Malathion 57 EC malathion insecticide

2009 Bosque del Apache NWR R2-09-22520-015 Perrennial pepperweed Milestone Specialty aminopyralid herbicide

2009 Bosque del Apache NWR R2-09-22520-001 Foxtail grasses, Johnson grass,
Morning glory, Redroot pigweed,
Sandbur, Sunflower

Northstar dicamba, acid herbicide

2009 Bosque del Apache NWR R2-09-22520-001 Foxtail grasses, Johnson grass,
Morning glory, Redroot pigweed,
Sandbur, Sunflower

Northstar primisulfuron-
methyl

herbicide

2009 Bosque del Apache NWR R2-09-22520-007 Common mallow, Curly dock,
Dandelion, Foxtail grasses,
Goosefoot

Pursuit imazethapyr herbicide

2009 Bosque del Apache NWR R2-09-22520-006 Barnyard grass, Foxtail grasses,
Johnson grass, Yellow
bristlegrass

Select 2 EC clethodim herbicide

2009 Bosque del Apache NWR R2-09-22520-005 Cocklebur, Foxtail grasses,
Johnson grass, Morning glory,
Sunflower

Steadfast nicosulfuron herbicide

2009 Bosque del Apache NWR R2-09-22520-005 Cocklebur, Foxtail grasses,
Johnson grass, Morning glory,
Sunflower

Steadfast rimsulfuron herbicide

2009 Bosque del Apache NWR R2-09-22520-003 Bindweed, Cocklebur, Kochia, Sterling dicamba, herbicide
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Morning glory, Redroot pigweed dimethylamine

2009 Bosque del Apache NWR R2-09-22520-002 Kochia Vista fluroxypyr herbicide

2009 Las Vegas NWR R2-09-22582-001 Bull thistle, Canada thistle, Musk
thistle

Milestone Specialty aminopyralid herbicide

2009 Maxwell NWR R2-09-22581-002 Hoary cress Escort XP metsulfuron-
methyl

herbicide

2009 Maxwell NWR R2-09-22581-003 Siberian elm Garlon 4 triclopyr
butoxyethyl
ester

herbicide

2009 Maxwell NWR R2-09-22581-001 Canada thistle, Musk thistle,
Russian knapweed

Milestone Specialty aminopyralid herbicide

2009 Sevilleta NWR R2-09-22522-006 Dandelion, Field bindweed,
Goathead, Johnson grass,
Kochia, Rough cocklebur, Tall
whitetop, Thistle, Tumbleweed

2,4-D Amine 4 (Helena) 2,4-D
dimethylamine

herbicide

2009 Sevilleta NWR R2-09-22522-005 Salt cedar Arsenal Applicators
Concentrate

imazapyr herbicide

2009 Sevilleta NWR R2-09-22522-005 Salt cedar Arsenal Applicators
Concentrate

imazapyr herbicide

2009 Sevilleta NWR R2-09-22522-008 Ips Bark Beetle Dragnet SFR permethrin insecticide

2009 Sevilleta NWR R2-09-22522-002 Russian knapweed Milestone Specialty aminopyralid herbicide

2009 Sevilleta NWR R2-09-22522-004 Pepperweed , Russian thistle Roundup UltraMAX glyphosate herbicide

2009 Sevilleta NWR R2-09-22522-008 Ips Bark Beetle Sevin 80 WSP carbaryl insecticide

2009 Sevilleta NWR R2-09-22522-008 Ips Bark Beetle Tengard SFR One Shot permethrin insecticide

2010 Bitter Lake NWR R2-10-22510-004 Bird of Paradise, Russian olive,
Salt cedar

Garlon 3A triclopyr
triethylamine

herbicide

2010 Bitter Lake NWR R2-10-22510-003 Bird of Paradise, Russian olive,
Salt cedar

Garlon 4 triclopyr
butoxyethyl
ester

herbicide

2010 Bitter Lake NWR R2-10-22510-006 Bird of Paradise, Johnson grass,
Kochia, London rocket, Russian
thistle, Sandbur, western
tansymustard

Glypro Plus glyphosate herbicide

2010 Bitter Lake NWR R2-10-22510-008 Russian olive, Salt cedar Habitat imazapyr herbicide

2010 Bitter Lake NWR R2-10-22510-015 Russian olive, Salt cedar Habitat imazapyr herbicide

2010 Bitter Lake NWR R2-10-22510-005 Bird of Paradise, Johnson grass,
Kochia, London rocket, Russian
thistle, Sandbur, western
tansymustard

Hi Yield Kill Zall glyphosate herbicide

2010 Bitter Lake NWR R2-10-22510-011 Johnson grass, Kochia, London
rocket, Redroot pigweed, western
tansymustard

Impact topramezone herbicide

2010 Bitter Lake NWR R2-10-22510-013 alfalfa weevil Malathion 57 EC malathion insecticide

2010 Bitter Lake NWR R2-10-22510-014 Fall armyworm Malathion 57 EC malathion insecticide

2010 Bitter Lake NWR R2-10-22510-002 Russian knapweed Milestone Specialty aminopyralid herbicide

2010 Bitter Lake NWR R2-10-22510-001 Bird of Paradise, Russian olive,
Salt cedar

Renovate 3 triclopyr
triethylamine

herbicide

2010 Bitter Lake NWR R2-10-22510-016 Bird of Paradise, Cocklebur,
Johnson grass, Kochia, London
rocket, Russian thistle, Salt
cedar, Sandbur, western
tansymustard

Rodeo (Dow
AgroSciences LLC)

glyphosate herbicide

2010 Bitter Lake NWR R2-10-22510-007 Johnson grass, Kochia, London
rocket, Palmer
amaranth/Carelessweed, Redroot
pigweed, Russian thistle,
Sandbur, western tansymustard

Roundup Weather Max glyphosate herbicide

2010 Bitter Lake NWR R2-10-22510-012 Johnson grass, London rocket,
western tansymustard

Steadfast nicosulfuron herbicide

2010 Bitter Lake NWR R2-10-22510-012 Johnson grass, London rocket,
western tansymustard

Steadfast rimsulfuron herbicide

2010 Bosque del Apache NWR R2-10-22520-006 Cocklebur, Johnson grass,
Kochia, Russian thistle

2,4-D Amine 2,4-D
dimethylamine

herbicide

2010 Bosque del Apache NWR R2-10-22520-001 Perrennial pepperweed,
Phragmites, Russian knapweed,

Arsenal imazapyr herbicide
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Russian olive, Salt cedar

2010 Bosque del Apache NWR R2-10-22520-001 Perrennial pepperweed,
Phragmites, Russian knapweed,
Russian olive, Salt cedar

Arsenal PowerLine imazapyr herbicide

2010 Bosque del Apache NWR R2-10-22520-010 alfalfa weevil, American
grasshopper, Corn earworm,
Egyptian alfalfa weevil, Fall
armyworm, lygus bug, Three
cornered alfalfa hopper

Baythroid XL cyfluthrin insecticide

2010 Bosque del Apache NWR R2-10-22520-008 Russian olive, Salt cedar Garlon 4 triclopyr
butoxyethyl
ester

herbicide

2010 Bosque del Apache NWR R2-10-22520-007 Parrot feather, Perrennial
pepperweed, Phragmites,
Russian knapweed, Russian
olive, Salt cedar

Habitat imazapyr herbicide

2010 Bosque del Apache NWR R2-10-22520-006 Cocklebur, Johnson grass,
Kochia, Russian thistle

Honcho Plus glyphosate herbicide

2010 Bosque del Apache NWR R2-10-22520-009 Camelthorn, Perrennial
pepperweed, Phragmites,
Russian knapweed

Milestone Specialty aminopyralid herbicide

2010 Bosque del Apache NWR R2-10-22520-002 Foxtail grasses, Johnson grass,
Kochia, Morning glory, Redroot
pigweed, Sandbur, Sunflower

Northstar dicamba, acid herbicide

2010 Bosque del Apache NWR R2-10-22520-002 Foxtail grasses, Johnson grass,
Kochia, Morning glory, Redroot
pigweed, Sandbur, Sunflower

Northstar primisulfuron-
methyl

herbicide

2010 Bosque del Apache NWR R2-10-22520-005 Common mallow, Curly dock,
Dandelion, Foxtail grasses,
Goosefoot, Kochia

Pursuit imazethapyr herbicide

2010 Bosque del Apache NWR R2-10-22520-004 Barnyard grass, Foxtail grasses,
Johnson grass, Yellow
bristlegrass

Select 2 EC clethodim herbicide

2010 Bosque del Apache NWR R2-10-22520-013 Perrennial pepperweed, Russian
knapweed

Telar XP chlorsulfuron herbicide

2010 Bosque del Apache NWR R2-10-22520-003 Kochia Vista fluroxypyr herbicide

2010 Bosque del Apache NWR R2-10-22520-015 alfalfa weevil, American
grasshopper, Corn earworm,
Egyptian alfalfa weevil, Fall
armyworm, lygus bug, Three
cornered alfalfa hopper

Warrior II with Zeon
Technologies

lambda-
cyhalothrin

insecticide

2010 SW Native AR&RC R2-10-22220-001 Chara algae, Musk thistle Barrier dichlobenil herbicide

2010 SW Native AR&RC R2-10-22220-002 Chara algae, Filamentous algae Cutrine-Plus Granular copper algicide

2010 SW Native AR&RC R2-10-22220-005 Anchor Worm Dimilin 2L diflubenzuron insecticide

2010 SW Native AR&RC R2-10-22220-004 filamentous algae Diuron 80 DF
(Vegetation
Management)

diuron herbicide

2010 SW Native AR&RC R2-10-22220-003 Bermuda grass, Bindweed,
Crabgrass, Russian thistle

Pramitol 25E prometon herbicide

2010 Las Vegas NWR R2-10-22582-004 Russian olive, Salt cedar,
Siberian elm

Garlon 3A triclopyr
triethylamine

herbicide

2010 Las Vegas NWR R2-10-22582-004 Russian olive, Salt cedar,
Siberian elm

Garlon 4 triclopyr
butoxyethyl
ester

herbicide

2010 Las Vegas NWR R2-10-22582-002 Russian olive, Salt cedar Habitat imazapyr herbicide

2010 Las Vegas NWR R2-10-22582-001 Bull thistle, Canada thistle, Musk
thistle

Milestone Specialty aminopyralid herbicide

2010 Maxwell NWR R2-10-22581-005 Salt cedar, Siberian elm Element 4 triclopyr
butoxyethyl
ester

herbicide

2010 Maxwell NWR R2-10-22581-004 Siberian elm Garlon 4 triclopyr
butoxyethyl
ester

herbicide

2010 Maxwell NWR R2-10-22581-001 Bull thistle, Canada thistle, Musk
thistle

Milestone Specialty aminopyralid herbicide

2010 Mora NFH-FTC R2-10-22260-001 Common dandelion, Thistle Roundup Original glyphosate herbicide
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2010 San Andres NWR R2-10-22521-004 Bermuda grass, Cattail Fusilade II fluazifop-P-butyl herbicide

2010 San Andres NWR - Broad
Canyon Ranch

R2-10-22521-001 Salt cedar Garlon 4 triclopyr
butoxyethyl
ester

herbicide

2010 San Andres NWR R2-10-22521-001 Salt cedar Garlon 4 triclopyr
butoxyethyl
ester

herbicide

2010 San Andres NWR R2-10-22521-001 Salt cedar Garlon 4 Ultra triclopyr
butoxyethyl
ester

herbicide

2010 San Andres NWR - Broad
Canyon Ranch

R2-10-22521-001 Salt cedar Garlon 4 Ultra triclopyr
butoxyethyl
ester

herbicide

2010 San Andres NWR R2-10-22521-004 Bermuda grass, Cattail Reward diquat
dibromide

herbicide

2010 San Andres NWR R2-10-22521-004 Bermuda grass, Cattail Rodeo (Dow
AgroSciences LLC)

glyphosate herbicide

2010 Sevilleta NWR R2-10-22522-002 Ips Bark Beetle Dragnet SFR permethrin insecticide

2010 Sevilleta NWR R2-10-22522-001 Russian olive, Salt cedar Garlon 4 Ultra triclopyr
butoxyethyl
ester

herbicide

2010 Sevilleta NWR R2-10-22522-002 Ips Bark Beetle Sevin 80 WSP carbaryl insecticide

2010 Sevilleta NWR R2-10-22522-004 Kochia, Russian thistle, Silverleaf
nightshade

Speedzone carfentrazone-
ethyl

herbicide

2010 Sevilleta NWR R2-10-22522-004 Kochia, Russian thistle, Silverleaf
nightshade

Speedzone dicamba herbicide

2010 Sevilleta NWR R2-10-22522-004 Kochia, Russian thistle, Silverleaf
nightshade

Speedzone mecoprop-p herbicide

2010 Sevilleta NWR R2-10-22522-002 Ips Bark Beetle Tengard SFR One Shot permethrin insecticide

2010 Sevilleta NWR R2-10-22522-003 Russian olive, Salt cedar Trycera triclopyr herbicide
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APPENDIX I: HERBICIDE INFORMATION 
AND PESTICIDE USE PROPOSALS 

Section I-1: Herbicide Information 

All pesticides sold in the United States must be accepted for registration by the U.S. Environmental 
Protection Agency (EPA) based on a minimum of 120 scientific studies showing that the pesticide will 
perform its intended function without unreasonable adverse effects on humans, animals, or the 
environment. The EPA defines unreasonable adverse effects as any unreasonable risk to man or the 
environment, taking into account the economic, social, and environmental costs and benefits of the use of 
the pesticide. 

All pesticides currently used at the eight FWS units were studied, approved, and registered by the 
EPA. The following websites provide extensive information about herbicides  

• EPA:  http://www.epa.gov/pesticides/regulating/registering/ 

• New Mexico Department of Agriculture (http://www.nmda.nmsu.edu/pesticides/) 

• Dow AgroSciences Fact Sheet: What you should know about Garlon 3A herbicide. Accessed at 
http://www.dowagro.com/PublishedLiterature/dh_005a/0901b8038005a9ad.pdf?filepath=ivm/p
dfs/noreg/010-50552.pdf&fromPage=GetDoc. 

• Dow AgroSciences, facts on Garlon 4. Accessed at 
http://www.truenorthspecialty.com/english/Products/EGProducts/G4%20Facts.pdf. 

• Dow AgroSciences. Garlon Family of Herbicides.  Accessed at 
http://msdssearch.dow.com/PublishedLiteratureDAS/dh_0130/0901b80380130084.pdf?filepath
=ivm/pdfs/noreg/010-50677.pdf&fromPage=GetDoc. 

The use of herbicides on FWS lands is conducted according to the resource protection measures 
listed in Table 2-4 (Chapter 2) and in compliance with the approved Pesticide Use Proposals (copies 
provided at the end of this appendix) and with all federal and state regulations.   

The selection of a product is based on factors such as the health and safety of the applicator and the 
public, effectiveness on the particular target organism, potential effects on nontarget organisms and the 
environment, the type of area to be treated, and the most suitable method of application.  In this appendix, 
information is provided for many, but not all herbicides presented in Table 2-4. Information is provided to 
cover the majority of products that could be used over the course of time to address potential needs.  
Having a variety of such products available to use, as appropriate, in combination with other types of 
control methods as provided for under an integrated pest management (IPM) plan, enables managers to 
use the best course of action.  Because different companies market products with the same active 
ingredients under different names, pesticide names and products change over time and new pest problems 
appear, the specific products listed may be superseded by similar products with the same or improved 
safety and efficacy characteristics.   

http://msdssearch.dow.com/PublishedLiteratureDAS/dh_0130/0901b80380130084.pdf?filepath=ivm/pdfs/noreg/010-50677.pdf&fromPage=GetDoc
http://msdssearch.dow.com/PublishedLiteratureDAS/dh_0130/0901b80380130084.pdf?filepath=ivm/pdfs/noreg/010-50677.pdf&fromPage=GetDoc
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Commonly, only “General Use” pesticides would be used, as opposed to “Restricted Use” 
pesticides that typically have a greater potential for human or environmental effects.  Generally, only 
products that bear the signal word of “Caution” are used, as opposed to the “Warning” and “Danger” 
signal words higher on the continuum of toxicity or potential risk.   

All pesticides must be applied by a License Pesticide Applicator or by trained personnel under his 
or her supervision.   

Herbicides 
The herbicides currently used at the New Mexico NWRs are listed in Table 2-4 (in Chapter 2). In 

some cases a nearly identical product with the same active ingredient may be used. 

The discussions below provide EPA and manufacturer websites for numerous herbicides.   

Rodeo, Honcho Plus, and Roundup 
The active ingredient is glyphosate (EPA Registration #62719-324). It is among the most widely 

used pesticides by volume. It is a nonselective herbicide registered for use on many food and nonfood 
field crops, as well as noncrop areas and wetlands where total vegetation control is desired. It is used to 
control grasses, broadleaf weeds, and woody plants in many food and nonfood crops and a variety of 
other sites, including ornamentals, lawns, and turf, residential areas, and forest plantings.   

EPA has determined (based on current data) that the effects of glyphosate are minimal on birds, 
mammals, fish, and invertebrates. The nature of glyphosate residue in plants and animals is adequately 
understood. Most of the glyphosate (from ingestion) in animals is eliminated in urine and feces. 
Metabolism studies in rats show that most (97.5 percent) of the glyphosate directly administered was 
excreted in urine and feces and less than 1 percent of the absorbed dose remained in tissues and organs. A 
second study using rats showed that very little glyphosate reaches bone marrow, that it is rapidly 
eliminated from bone marrow, and that it is even more rapidly eliminated from plasma. Studies with a 
variety of plants indicate that uptake of glyphosate from soil is limited, and any material that is taken 
readily moves throughout the plant and into its fruit. 

View additional information at  

http://www.epa.gov/oppsrrd1/REDs/factsheets/0178fact.pdf 

http://www.epa.gov/safewater/contaminants/basicinformation/glyphosate.html#three  

http://www.epa.gov/safewater/hfacts.html 

http://www.cdms.net/manuf/1prod.asp?pd=5095&lc=0 

http://www.cdms.net/manuf/mprod.asp?mp=11&lc=0&ms=3691&manuf=11 

Milestone Specialty 
The active ingredient is aminopyralid (EPA Registration #62719-537).  It is a selective herbicide for 

the control of certain broadleaf weeds and woody plants. Aminopyralid is a new pyridine carboxylic acid 
herbicide intended for use in rangeland, permanent grass pastures, non-cropland areas (rights-of-way, 
roadsides, and non-irrigation ditch banks), natural areas (wildlife management areas, natural recreation 
areas, campgrounds, trailheads, and trails), and grazed areas in and around these sites, as well as wheat. 
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Aminopyralid provides systemic post-emergence broad-spectrum control of a number of key noxious and 
invasive annual, biennial, and perennial weed species, as well as agronomic broadleaf weeds. 
Aminopyralid can also provide residual weed control activity controlling re-infestations and reducing the 
need for re-treatment, depending on the rate applied and the target weeds. 

Aminopyralid has been shown to be practically nontoxic to birds, fish, honeybees, earthworms, and 
aquatic invertebrates. It is slightly toxic to eastern oyster, algae, and aquatic vascular plants. Acute 
toxicity data indicate that aminopyralid has low toxicity via oral, dermal, and inhalation routes of 
exposure, and it has been classified as "not likely" to be carcinogenic to humans. No increases in any 
tumors were found in carcinogenicity studies in rats and mice. In a metabolism study in rats, aminopyralid 
was rapidly absorbed, distributed, and excreted following oral administration.  

View additional information at  

http://www.epa.gov/opprd001/factsheets/aminopyralid.pdf 

http://www.cdms.net/manuf/1prod.asp?pd=8113&lc=0 

http://www.cdms.net/manuf/mprod.asp?mp=11&lc=0&ms=3691&manuf=11 

NorthStar 
The active ingredient is primisulfuron-methyl+dicamba, acid (EPA Registration # 100-923).  

NorthStar is a twin action corn herbicide for consistent control of a broad range of grass and broadleaf 
weeds. 

Primisulfuron-methyl is practically nontoxic by ingestion, and on skin contact, it is moderately to 
practically nontoxic. Primisulfuron-methyl does not bioaccumulate, is not persistent in soil but is highly 
mobile and will leach; it is stable in water and sinks in water after 24 hours. It is very stable and has a 
slight to moderate health risk.  There is the possibility that the dicamba in NorthStar may leach through 
soil to ground water, especially where soils are coarse and ground water is near the surface. Care must be 
taken to avoid applying directly to water, to areas where surface water is present.  

View additional information at 

http://iaspub.epa.gov/apex/pesticides/f?p=CHEMICALSEARCH:3:0::NO:1,3,31,7,12,25:P3_XCH
EMICAL_ID:3560 

http://tirmsdev.com/Syngenta-Crop-Protection-Inc-Northstar-Herbicide-p116 

http://pubchem.ncbi.nlm.nih.gov/summary/summary.cgi?cid=101525#x332 

Garlon 3A 
The active ingredient is triclopyr (triclopyr triethylamine or triclopyr TEA) (EPA Registration 

#62719-37). It is a selective herbicide used to control broadleaf weeds and brush on a variety of sites, 
such as rights-of-way, pastures, forests, wetlands, and turf, including home lawns.   

Triclopyr was found to be practically nontoxic to slightly toxic to birds and estuarine/marine 
invertebrates and practically nontoxic to mammals, insects, freshwater fish, freshwater invertebrates, and 
estuarine/marine fish.  However, it can cause eye irritation to persons involved in mixing and application, 
so it merits extra precautions.  It is approved for use in wetland and riparian sites.  
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View additional information at 

http://www.epa.gov/oppsrrd1/REDs/factsheets/2710fact.pdf 

http://www.cdms.net/manuf/1prod.asp?pd=1923&lc=0 

http://www.cdms.net/manuf/mprod.asp?mp=11&lc=0&ms=3691&manuf=11 

Garlon 4, Garlon 4 Ultra 
The active ingredient is triclopyr ester (triclopyr butoxyethyl ester or triclopyr BEE) (EPA 

Registration #62719-527). It is also a selective herbicide to control broadleaf weeds and brush on a 
variety of sites.   

Testing of triclopyr ester indicated it to be slightly toxic to birds, moderately toxic to highly toxic to 
freshwater fish and estuarine/marine invertebrates, slightly to moderately toxic to freshwater 
invertebrates, and highly toxic to estuarine/marine fish.   

View additional information at 

http://www.epa.gov/oppsrrd1/REDs/factsheets/2710fact.pdf 

http://www.cdms.net/manuf/1prod.asp?pd=8141&lc=0 

http://www.cdms.net/manuf/mprod.asp?mp=11&lc=0&ms=3691&manuf=11 

Telar XP and Escort XP 
The active ingredient in Telar XP is chlorosulfuron (EPA Registration # 352-654) and Excort XP is 

metsulfuron-methyl EPA Registration #352-439). Both are used to destroy unwanted vegetation, 
especially various types of weeds, grasses (POACEAE), and woody plants. 

The acute toxicity data indicate that chlorosulfuron and metsulfuron-methyl have low acute oral, 
dermal, and inhalation toxicity. It has as low toxicity to mammals, birds, and insects and does not 
bioaccumulate in warm- or cold-blooded animals. It is rapidly absorbed and eliminated. Laboratory tests 
show it does not cause genetic damage and had no reproductive toxicity.  

It degrades at a moderate rate in soil and exhibits weak binding to soils. Like other sulfonylurea 
herbicides, it will predominate in the water phase and not in sediments. It has the potential to leach to 
groundwater or reach surface water by runoff. Chlorosulfuron and metsulfuron has low potential to 
volatilize from soil or water or to bioaccumulate in fish. Both should not be applied or used near water.  

View additional information at 

http://pubchem.ncbi.nlm.nih.gov/summary/summary.cgi?cid=47491 

http://msds.dupont.com/msds/pdfs/EN/PEN_09004a3580470ca6.pdfhttp://extoxnet.orst.edu/pips/m
etsulfu.htm 

http://www.pesticideinfo.org/Detail_Chemical.jsp?Rec_Id=PC32809 

http://www.cdms.net/LDat/ld5QT017.pdf 

http://www.umt.edu/sentinel/escort_label.pdf 
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http://www2.dupont.com/Land_Management/en_US/assets/downloads/pdfs/General/K-14796.pdf 

http://msds.dupont.com/msds/pdfs/EN/PEN_09004a35804efd0b.pdf 

Arsenal, Arsenal Powerline, Habitat, Plateau, Polaris, and Pursuit 
The active ingredient is imazapic/imazapyr (ammonium salt of imazapic; imazapyr salt) (EPA 

Registration #241-365).  It is a selective herbicide for the control of certain grasses and broadleaf weeds. 
It is used for pre- and post-emergence control of a broad range weeds, including terrestrial annual and 
perennial grasses and broad-leaved herbs, woody species, and riparian and emergent aquatic species.  
Imazapic is also used for weed control in the establishment of native prairie grasses and certain other 
grasses. 

The EPA has determined that there are no risks of concern to terrestrial birds, mammals, and bees, 
or to aquatic invertebrates and fish. For terrestrial organisms, available acute and chronic toxicity data 
indicate that imazapyr acid and salt are practically nontoxic to birds, mammals, and honeybees. However, 
there are ecological risks of concern associated with the use of imazapyr for nontarget terrestrial plants 
and aquatic vascular plants, and potential risks to federally listed threatened and endangered plant species, 
which include aquatic vascular plants and terrestrial and semi-aquatic monocots and dicots, that cannot be 
precluded at this time. 

View additional information at 

http://www.epa.gov/pesticides/reregistration/REDs/imazapyr_red.pdf 

http://www.cdms.net/LabelsMsds/LMDefault.aspx?pd=3778&t=1,2,3,4 

Fusilade II Turf and Ornamental Herbicide 
The active ingredient is fluazifop-P-butyl (EPA Registration #100-1084).  This is a post-emergent 

herbicide used to control grass weeds.  

No adverse health effects are expected in humans at airborne levels below the occupational 
exposure limit. There were no reproductive or developmental effects or carcinogenic effects in animal 
experiments. Fluazifop-P-butyl is known to leach through soil into ground water under certain conditions. 
It may leach into groundwater if used in areas where soils are permeable, particularly where the water 
table is shallow. This product is toxic to fish and should not be applied directly to water or to areas where 
surface water is present.  

View additional information at 

http://www.epa.gov/pesticides/chem_search/ppls/000100-01084-20090911.pdf 

http://www.cdms.net/LDat/ld63N010.pdf  

http://www.cdms.net/LDat/mp63N016.pdf 
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APPENDIX I: HERBICIDE INFORMATION 
AND PESTICIDE USE PROPOSALS 

Section I-2: Pesticide Use Proposals 
Calendar 

Year FWS Unit PUP Number Target Pests 
Pesticide  

Trade Name 
Active 

Ingredient 
Pesticide 

Type 
2007 Bitter Lake NWR R2-07-22510-004 Russian olive, Salt cedar Garlon 3A triclopyr 

triethylamine 
herbicide 

2007 Bitter Lake NWR R2-07-22510-005 Johnson grass, Kochia, London 
rocket, Russian thistle, Sandbur, 
western tansymustard 

Glypro Plus glyphosate herbicide 

2007 Bitter Lake NWR R2-07-22510-006 Johnson grass, Kochia, London 
rocket, Russian thistle, Sandbur, 
western tansymustard 

Hi-Yield Killzall glyphosate herbide 

2007 Bitter Lake NWR R2-07-22510-001 alfalfa weevil Malathion 57 EC malathion insecticide 
2007 Bitter Lake NWR R2-07-22510-004 Russian olive, Salt cedar Renovate 3 triclopyr 

triethylamine 
herbicide 

2007 Bitter Lake NWR R2-07-22510-003 Johnson grass, Kochia, London 
rocket, Russian thistle, Sandbur, 
western tansymustard 

Roundup Weather Max glyphosate herbicide 

2007 Bitter Lake NWR R2-07-22510-002 Johnson grass, London rocket, 
western tansymustard 

Steadfast nicosulfuron herbicide 

2007 Bitter Lake NWR R2-07-22510-002 Johnson grass, London rocket, 
western tansymustard 

Steadfast rimsulfuron herbicide 

2007 Bosque del Apache NWR R2-07-22520-003 Camelthorn, Cattail, Perennial 
pepperweed, Phragmites, 
Russian knapweed, Salt cedar 

Arsenal imazapyr herbicide 

2007 Bosque del Apache NWR R2-07-22520-006 Cocklebur, Crabgrass, Field 
bindweed, Foxtail grasses, 
Johnson grass, Kochia, Redroot 
pigweed, Sunflower 

Dual II Magnum s-metolachlor herbicide 

2007 Bosque del Apache NWR R2-07-22520-002 Russian olive, Salt cedar Garlon 4 triclopyr 
butoxyethyl 
ester 

herbicide 

2007 Bosque del Apache NWR R2-07-22520-004 Cattail, Perennial pepperweed, 
Phragmites, Russian knapweed, 
Salt cedar 

Habitat imazapyr herbicide 

2007 Bosque del Apache NWR R2-07-22520-013 Cattail, Johnson grass, Kochia, 
Pepperweed , Phragmites, 
Russian olive, Russian thistle, 
Salt cedar 

Honcho Plus glyphosate herbicide 

2007 Bosque del Apache NWR R2-07-22520-011 Barnyard grass, Bearded 
sprangletop, Crabgrass, Foxtail 
grasses, Johnson grass 

Intensity clethodim herbicide 

2007 Bosque del Apache NWR R2-07-22520-010 alfalfa weevil, blue alfalfa aphid, 
Pea aphid, potato leafhopper, 
Spotted alfalfa aphid 

Mustang MAX cypermethrin insecticide 

2007 Bosque del Apache NWR R2-07-22520-007 Foxtail grasses, Johnson grass, 
Kochia, Morning glory, Redroot 
pigweed, Sunflower 

Northstar dicamba, acid herbicide 

2007 Bosque del Apache NWR R2-07-22520-007 Foxtail grasses, Johnson grass, 
Kochia, Morning glory, Redroot 
pigweed, Sunflower 

Northstar primisulfuron-
methyl 

herbicide 

2007 Bosque del Apache NWR R2-07-22520-09 Corn earworm, Fall armyworm, 
western bean cutworm 

Permethrin permethrin insecticide 

2007 Bosque del Apache NWR R2-07-22520-005 Field bindweed, Johnson grass Plateau imazapic herbicide 
2007 Bosque del Apache NWR R2-07-22520-08 Black cutworm, corn rootworm, 

corn wireworm 
Poncho 1250 clothianidin  

2007 Bosque del Apache NWR R2-07-22520-001 Cattail, Johnson grass, Kochia, 
Pepperweed , Phragmites, 
Russian olive, Russian thistle 

Roundup Pro glyphosate herbicide 

2007 Bosque del Apache NWR R2-07-22520-012 Foxtail grasses, Johnson grass, 
Morning glory, Sprangletop, 
Sunflower 

Steadfast nicosulfuron herbicide 
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Calendar 
Year FWS Unit PUP Number Target Pests 

Pesticide  
Trade Name 

Active 
Ingredient 

Pesticide 
Type 

2007 Bosque del Apache NWR R2-07-22520-012 Foxtail grasses, Johnson grass, 
Morning glory, Sprangletop, 
Sunflower 

Steadfast rimsulfuron herbicide 

2007 Bosque del Apache NWR R2-07-22520-001 Cattail, Johnson grass, Kochia, 
Pepperweed , Phragmites, 
Russian olive, Russian thistle 

Weedar 64 2,4-D 
dimethylamine 

herbicide 

2007 Maxwell NWR R2-07-22581-004 Hoary cress Escort XP metsulfuron-
methyl 

herbicide 

2007 Mora NFH-FTC R2-07-22260-003 External bacteria Argentyne povidone iodine  
2007 Mora NFH-FTC R2-07-22260-002 External Parasites / Fungus Parasite-S formalin  
2007 San Andres NWR R2-07-22521-001 Salt cedar Garlon 4 triclopyr 

butoxyethyl 
ester 

herbicide 

2008 Bitter Lake NWR R2-08-22510-005 Russian olive, Salt cedar Garlon 3A triclopyr 
triethylamine 

herbicide 

2008 Bitter Lake NWR R2-08-22510-009 Russian olive, Salt cedar Garlon 3A triclopyr 
triethylamine 

herbicide 

2008 Bitter Lake NWR R2-08-22510-014 Russian olive, Salt cedar Garlon 3A triclopyr 
triethylamine 

herbicide 

2008 Bitter Lake NWR R2-08-22510-007 Johnson grass, Kochia, Russian 
thistle, Sandbur 

Glypro Plus glyphosate herbicide 

2008 Bitter Lake NWR R2-08-22510-012 Russian olive, Salt cedar Habitat imazapyr herbicide 

2008 Bitter Lake NWR R2-08-22510-008 Johnson grass, Kochia, London 
rocket, Russian thistle, Sandbur, 
western tansymustard 

Hi Yield Kill Zall glyphosate herbicide 

2008 Bitter Lake NWR R2-08-22510-002 alfalfa weevil Malathion 57 EC malathion insecticide 
2008 Bitter Lake NWR R2-08-22510-011 Fall armyworm Malathion 57 EC malathion insecticide 

2008 Bitter Lake NWR R2-08-22510-010 Russian knapweed Milestone Specialty aminopyralid herbicide 
2008 Bitter Lake NWR R2-08-22510-009 Russian olive, Salt cedar Renovate 3 triclopyr 

triethylamine 
herbicide 

2008 Bitter Lake NWR R2-08-22510-005 Russian olive, Salt cedar Renovate 3 triclopyr 
triethylamine 

herbicide 

2008 Bitter Lake NWR R2-08-22510-014 Russian olive, Salt cedar Renovate 3 triclopyr 
triethylamine 

herbicide 

2008 Bitter Lake NWR R2-08-22510-001 London rocket, western 
tansymustard 

Rhonox MCPA Ester MCPA 
ethylhexyl ester 

herbicide 

2008 Bitter Lake NWR R2-08-22510-003 Johnson grass, Kochia, London 
rocket, Sandbur 

Roundup Weather Max glyphosate herbicide 

2008 Bitter Lake NWR R2-08-22510-004 Johnson grass, London rocket, 
western tansymustard 

Steadfast nicosulfuron herbicide 

2008 Bitter Lake NWR R2-08-22510-004 Johnson grass, London rocket, 
western tansymustard 

Steadfast rimsulfuron herbicide 

2008 Bitter Lake NWR R2-08-22510-006 Pepperweed , Russian thistle Weedar 64 2,4-D 
dimethylamine 

herbicide 

2008 Bosque del Apache NWR R2-08-22520-014 Cocklebur, Johnson grass, 
Kochia, Russian thistle 

2,4-D Amine 2,4-D 
dimethylamine 

herbicide 

2008 Bosque del Apache NWR R2-08-22520-016 Perrennial pepperweed, 
Phragmites, Russian knapweed, 
Russian olive, Salt cedar 

Arsenal imazapyr herbicide 

2008 Bosque del Apache NWR R2-08-22520-016 Perrennial pepperweed, 
Phragmites, Russian knapweed, 
Russian olive, Salt cedar 

Arsenal PowerLine imazapyr herbicide 

2008 Bosque del Apache NWR R2-08-22520-012 alfalfa weevil, American 
grasshopper, Corn earworm, 
Egyptian alfalfa weevil, Fall 
armyworm, lygus bug, Three 
cornered alfalfa hopper 

Baythroid XL cyfluthrin insecticide 

2008 Bosque del Apache NWR R2-08-22520-005 Kochia, Lambsquarter, Morning 
glory, Redroot pigweed, Yellow 
nutsedge 

Callisto mesotrione herbicide 

2008 Bosque del Apache NWR R2-08-22520-002 Barnyard grass, Foxtail grasses, 
Redroot pigweed 

Dual II Magnum s-metolachlor herbicide 

2008 Bosque del Apache NWR R2-08-22520-018 Russian olive, Salt cedar Garlon 4 triclopyr 
butoxyethyl 
ester 

herbicide 
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Calendar 
Year FWS Unit PUP Number Target Pests 

Pesticide  
Trade Name 

Active 
Ingredient 

Pesticide 
Type 

2008 Bosque del Apache NWR R2-08-22520-017 Perrennial pepperweed, 
Phragmites, Russian knapweed, 
Russian olive, Salt cedar 

Habitat imazapyr herbicide 

2008 Bosque del Apache NWR R2-08-22520-014 Cocklebur, Johnson grass, 
Kochia, Russian thistle 

Honcho Plus glyphosate herbicide 

2008 Bosque del Apache NWR R2-08-22520-013 alfalfa weevil, Blue alfalfa aphid, 
cow pea aphid, Egyptian alfalfa 
weevil, Fall army worm, lygus 
bug, mites, various, Pea aphid 

Malathion 57 EC malathion insecticide 

2008 Bosque del Apache NWR R2-08-22520-003 Johnson grass, Kochia, Morning 
glory, Redroot pigweed, Sandbur, 
Sunflower 

Northstar dicamba, acid herbicide 

2008 Bosque del Apache NWR R2-08-22520-003 Johnson grass, Kochia, Morning 
glory, Redroot pigweed, Sandbur, 
Sunflower 

Northstar primisulfuron-
methyl 

herbicide 

2008 Bosque del Apache NWR R2-08-22520-010 black cutworm, corn rootworm, 
wireworm 

Poncho 600 clothianidin Insecticide 

2008 Bosque del Apache NWR R2-08-22520-008 Curly dock, Dandelion, Goosefoot Pursuit imazethapyr herbicide 
2008 Bosque del Apache NWR R2-08-22520-007 Barnyard grass, Foxtail grasses, 

Johnson grass, Yellow 
bristlegrass 

Select 2 EC clethodim herbicide 

2008 Bosque del Apache NWR R2-08-22520-006 Cocklebur, Foxtail grasses, 
Johnson grass, Morning glory, 
Sunflower 

Steadfast nicosulfuron herbicide 

2008 Bosque del Apache NWR R2-08-22520-006 Cocklebur, Foxtail grasses, 
Johnson grass, Morning glory, 
Sunflower 

Steadfast rimsulfuron herbicide 

2008 Bosque del Apache NWR R2-08-22520-004 Bindweed, Cocklebur, Kochia, 
Morning glory, Redroot pigweed 

Sterling dicamba, 
dimethylamine 

herbicide 

2008 Bosque del Apache NWR R2-08-22520-001 Kochia Vista fluroxypyr herbicide 
2008 Las Vegas NWR R2-08-22580-001 Bull thistle, Canada thistle, Musk 

thistle 
Milestone Specialty aminopyralid herbicide 

2008 Maxwell NWR R2-08-22581-004 Hoary cress Escort XP metsulfuron-
methyl 

herbicide 

2008 Maxwell NWR R2-08-22581-003 Siberian elm Garlon 4 triclopyr 
butoxyethyl 
ester 

herbicide 

2008 Maxwell NWR R2-08-22581-001 Canada thistle, Musk thistle, 
Russian knapweed 

Milestone Specialty aminopyralid herbicide 

2008 San Andres NWR - White 
Sands Missile Range 

R2-08-22521-001 Salt cedar Garlon 4 triclopyr 
butoxyethyl 
ester 

herbicide 

2008 San Andres NWR - White 
Sands Missile Range 

R2-08-22521-001 Salt cedar Garlon 4 Ultra triclopyr 
butoxyethyl 
ester 

herbicide 

2008 San Andres NWR - White 
Sands Missile Range 

R2-08-22521-002 Salt cedar Habitat imazapyr herbicide 

2009 Bitter Lake NWR R2-09-22510-012 Bird of Paradise, Russian olive, 
Salt cedar 

Garlon 3A triclopyr 
triethylamine 

herbicide 

2009 Bitter Lake NWR R2-09-22510-007 Bird of Paradise, Russian olive, 
Salt cedar 

Garlon 4 triclopyr 
butoxyethyl 
ester 

herbicide 

2009 Bitter Lake NWR R2-09-22510-008 Bird of Paradise, Johnson grass, 
Kochia, London rocket, Russian 
thistle, Sandbur, western 
tansymustard 

Glypro Plus glyphosate herbicide 

2009 Bitter Lake NWR R2-09-22510-011 Russian olive, Salt cedar Habitat imazapyr herbicide 
2009 Bitter Lake NWR R2-09-22510-009 Bird of Paradise, Johnson grass, 

Kochia, London rocket, Russian 
thistle, Sandbur, western 
tansymustard 

Hi Yield Kill Zall glyphosate herbicide 

2009 Bitter Lake NWR R2-09-22510-001 alfalfa weevil Malathion 57 EC malathion insecticide 
2009 Bitter Lake NWR R2-09-22510-005 Russian knapweed Milestone Specialty aminopyralid herbicide 
2009 Bitter Lake NWR R2-09-22510-006 Bird of Paradise, Russian olive, 

Salt cedar 
Renovate 3 triclopyr 

triethylamine 
herbicide 
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Calendar 
Year FWS Unit PUP Number Target Pests 

Pesticide  
Trade Name 

Active 
Ingredient 

Pesticide 
Type 

2009 Bitter Lake NWR R2-09-22510-014 Bird of Paradise, Russian olive, 
Salt cedar 

Renovate 3 triclopyr 
triethylamine 

herbicide 

2009 Bitter Lake NWR R2-09-22510-002 London rocket, western 
tansymustard 

Rhonox MCPA Ester MCPA 
ethylhexyl ester 

herbicide 

2009 Bitter Lake NWR R2-09-22510-013 Bird of Paradise, Cocklebur, 
Johnson grass, Kochia, London 
rocket, Russian thistle, Sandbur, 
western tansymustard 

Rodeo (Dow 
AgroSciences LLC) 

glyphosate herbicide 

2009 Bitter Lake NWR R2-09-22510-004 Johnson grass, Kochia, London 
rocket, Palmer 
amaranth/Carelessweed, Redroot 
pigweed, Russian thistle, 
Sandbur, western tansymustard 

Roundup Weather Max glyphosate herbicide 

2009 Bitter Lake NWR R2-09-22510-003 Johnson grass, London rocket, 
western tansymustard 

Steadfast nicosulfuron herbicide 

2009 Bitter Lake NWR R2-09-22510-003 Johnson grass, London rocket, 
western tansymustard 

Steadfast rimsulfuron herbicide 

2009 Bosque del Apache NWR R2-09-22520-010 Kochia, Perennial pepperweed 2,4-D Amine 2,4-D 
dimethylamine 

herbicide 

2009 Bosque del Apache NWR R2-09-22520-011 Perrennial pepperweed, 
Phragmites, Russian knapweed, 
Russian olive, Salt cedar 

Arsenal imazapyr herbicide 

2009 Bosque del Apache NWR R2-09-22520-011 Perrennial pepperweed, 
Phragmites, Russian knapweed, 
Russian olive, Salt cedar 

Arsenal PowerLine imazapyr herbicide 

2009 Bosque del Apache NWR R2-09-22520-008 alfalfa weevil, American 
grasshopper, Corn earworm, 
Egyptian alfalfa weevil, Fall 
armyworm, lygus bug, Three 
cornered alfalfa hopper 

Baythroid XL cyfluthrin insecticide 

2009 Bosque del Apache NWR R2-09-22520-004 Kochia, Lambsquarter, Morning 
glory, Redroot pigweed, Yellow 
nutsedge 

Callisto mesotrione herbicide 

2009 Bosque del Apache NWR R2-09-22520-014 Perrennial pepperweed, 
Phragmites 

Clearcast imazamox herbicide 

2009 Bosque del Apache NWR R2-09-22520-013 Russian olive, Salt cedar Garlon 4 triclopyr 
butoxyethyl 
ester 

herbicide 

2009 Bosque del Apache NWR R2-09-22520-012 Parrot feather, Perrennial 
pepperweed, Phragmites, 
Russian knapweed 

Habitat imazapyr herbicide 

2009 Bosque del Apache NWR R2-09-22520-010 Kochia, Perennial pepperweed Honcho Plus glyphosate herbicide 
2009 Bosque del Apache NWR R2-09-22520-009 alfalfa weevil, Blue alfalfa aphid, 

cow pea aphid, Egyptian alfalfa 
weevil, Fall army worm, Fall 
armyworm, lygus bug, mites, 
various, Pea aphid 

Malathion 57 EC malathion insecticide 

2009 Bosque del Apache NWR R2-09-22520-015 Perrennial pepperweed Milestone Specialty aminopyralid herbicide 
2009 Bosque del Apache NWR R2-09-22520-001 Foxtail grasses, Johnson grass, 

Morning glory, Redroot pigweed, 
Sandbur, Sunflower 

Northstar dicamba, acid herbicide 

2009 Bosque del Apache NWR R2-09-22520-001 Foxtail grasses, Johnson grass, 
Morning glory, Redroot pigweed, 
Sandbur, Sunflower 

Northstar primisulfuron-
methyl 

herbicide 

2009 Bosque del Apache NWR R2-09-22520-007 Common mallow, Curly dock, 
Dandelion, Foxtail grasses, 
Goosefoot 

Pursuit imazethapyr herbicide 

2009 Bosque del Apache NWR R2-09-22520-006 Barnyard grass, Foxtail grasses, 
Johnson grass, Yellow 
bristlegrass 

Select 2 EC clethodim herbicide 

2009 Bosque del Apache NWR R2-09-22520-005 Cocklebur, Foxtail grasses, 
Johnson grass, Morning glory, 
Sunflower 

Steadfast nicosulfuron herbicide 

2009 Bosque del Apache NWR R2-09-22520-005 Cocklebur, Foxtail grasses, 
Johnson grass, Morning glory, 
Sunflower 

Steadfast rimsulfuron herbicide 

2009 Bosque del Apache NWR R2-09-22520-003 Bindweed, Cocklebur, Kochia, Sterling dicamba, herbicide 
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Calendar 
Year FWS Unit PUP Number Target Pests 

Pesticide  
Trade Name 

Active 
Ingredient 

Pesticide 
Type 

Morning glory, Redroot pigweed dimethylamine 

2009 Bosque del Apache NWR R2-09-22520-002 Kochia Vista fluroxypyr herbicide 
2009 Las Vegas NWR R2-09-22582-001 Bull thistle, Canada thistle, Musk 

thistle 
Milestone Specialty aminopyralid herbicide 

2009 Maxwell NWR R2-09-22581-002 Hoary cress Escort XP metsulfuron-
methyl 

herbicide 

2009 Maxwell NWR R2-09-22581-003 Siberian elm Garlon 4 triclopyr 
butoxyethyl 
ester 

herbicide 

2009 Maxwell NWR R2-09-22581-001 Canada thistle, Musk thistle, 
Russian knapweed 

Milestone Specialty aminopyralid herbicide 

2009 Sevilleta NWR R2-09-22522-006 Dandelion, Field bindweed, 
Goathead, Johnson grass, 
Kochia, Rough cocklebur, Tall 
whitetop, Thistle, Tumbleweed 

2,4-D Amine 4 (Helena) 2,4-D 
dimethylamine 

herbicide 

2009 Sevilleta NWR R2-09-22522-005 Salt cedar Arsenal Applicators 
Concentrate 

imazapyr herbicide 

2009 Sevilleta NWR R2-09-22522-005 Salt cedar Arsenal Applicators 
Concentrate 

imazapyr herbicide 

2009 Sevilleta NWR R2-09-22522-008 Ips Bark Beetle Dragnet SFR permethrin insecticide 
2009 Sevilleta NWR R2-09-22522-002 Russian knapweed Milestone Specialty aminopyralid herbicide 
2009 Sevilleta NWR R2-09-22522-004 Pepperweed , Russian thistle Roundup UltraMAX glyphosate herbicide 

2009 Sevilleta NWR R2-09-22522-008 Ips Bark Beetle Sevin 80 WSP carbaryl insecticide 
2009 Sevilleta NWR R2-09-22522-008 Ips Bark Beetle Tengard SFR One Shot permethrin insecticide 

2010 Bitter Lake NWR R2-10-22510-004 Bird of Paradise, Russian olive, 
Salt cedar 

Garlon 3A triclopyr 
triethylamine 

herbicide 

2010 Bitter Lake NWR R2-10-22510-003 Bird of Paradise, Russian olive, 
Salt cedar 

Garlon 4 triclopyr 
butoxyethyl 
ester 

herbicide 

2010 Bitter Lake NWR R2-10-22510-006 Bird of Paradise, Johnson grass, 
Kochia, London rocket, Russian 
thistle, Sandbur, western 
tansymustard 

Glypro Plus glyphosate herbicide 

2010 Bitter Lake NWR R2-10-22510-008 Russian olive, Salt cedar Habitat imazapyr herbicide 
2010 Bitter Lake NWR R2-10-22510-015 Russian olive, Salt cedar Habitat imazapyr herbicide 
2010 Bitter Lake NWR R2-10-22510-005 Bird of Paradise, Johnson grass, 

Kochia, London rocket, Russian 
thistle, Sandbur, western 
tansymustard 

Hi Yield Kill Zall glyphosate herbicide 

2010 Bitter Lake NWR R2-10-22510-011 Johnson grass, Kochia, London 
rocket, Redroot pigweed, western 
tansymustard 

Impact topramezone herbicide 

2010 Bitter Lake NWR R2-10-22510-013 alfalfa weevil Malathion 57 EC malathion insecticide 
2010 Bitter Lake NWR R2-10-22510-014 Fall armyworm Malathion 57 EC malathion insecticide 

2010 Bitter Lake NWR R2-10-22510-002 Russian knapweed Milestone Specialty aminopyralid herbicide 
2010 Bitter Lake NWR R2-10-22510-001 Bird of Paradise, Russian olive, 

Salt cedar 
Renovate 3 triclopyr 

triethylamine 
herbicide 

2010 Bitter Lake NWR R2-10-22510-016 Bird of Paradise, Cocklebur, 
Johnson grass, Kochia, London 
rocket, Russian thistle, Salt 
cedar, Sandbur, western 
tansymustard 

Rodeo (Dow 
AgroSciences LLC) 

glyphosate herbicide 

2010 Bitter Lake NWR R2-10-22510-007 Johnson grass, Kochia, London 
rocket, Palmer 
amaranth/Carelessweed, Redroot 
pigweed, Russian thistle, 
Sandbur, western tansymustard 

Roundup Weather Max glyphosate herbicide 

2010 Bitter Lake NWR R2-10-22510-012 Johnson grass, London rocket, 
western tansymustard 

Steadfast nicosulfuron herbicide 

2010 Bitter Lake NWR R2-10-22510-012 Johnson grass, London rocket, 
western tansymustard 

Steadfast rimsulfuron herbicide 

2010 Bosque del Apache NWR R2-10-22520-006 Cocklebur, Johnson grass, 
Kochia, Russian thistle 

2,4-D Amine 2,4-D 
dimethylamine 

herbicide 

2010 Bosque del Apache NWR R2-10-22520-001 Perrennial pepperweed, 
Phragmites, Russian knapweed, 

Arsenal imazapyr herbicide 
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Calendar 
Year FWS Unit PUP Number Target Pests 

Pesticide  
Trade Name 

Active 
Ingredient 

Pesticide 
Type 

Russian olive, Salt cedar 

2010 Bosque del Apache NWR R2-10-22520-001 Perrennial pepperweed, 
Phragmites, Russian knapweed, 
Russian olive, Salt cedar 

Arsenal PowerLine imazapyr herbicide 

2010 Bosque del Apache NWR R2-10-22520-010 alfalfa weevil, American 
grasshopper, Corn earworm, 
Egyptian alfalfa weevil, Fall 
armyworm, lygus bug, Three 
cornered alfalfa hopper 

Baythroid XL cyfluthrin insecticide 

2010 Bosque del Apache NWR R2-10-22520-008 Russian olive, Salt cedar Garlon 4 triclopyr 
butoxyethyl 
ester 

herbicide 

2010 Bosque del Apache NWR R2-10-22520-007 Parrot feather, Perrennial 
pepperweed, Phragmites, 
Russian knapweed, Russian 
olive, Salt cedar 

Habitat imazapyr herbicide 

2010 Bosque del Apache NWR R2-10-22520-006 Cocklebur, Johnson grass, 
Kochia, Russian thistle 

Honcho Plus glyphosate herbicide 

2010 Bosque del Apache NWR R2-10-22520-009 Camelthorn, Perrennial 
pepperweed, Phragmites, 
Russian knapweed 

Milestone Specialty aminopyralid herbicide 

2010 Bosque del Apache NWR R2-10-22520-002 Foxtail grasses, Johnson grass, 
Kochia, Morning glory, Redroot 
pigweed, Sandbur, Sunflower 

Northstar dicamba, acid herbicide 

2010 Bosque del Apache NWR R2-10-22520-002 Foxtail grasses, Johnson grass, 
Kochia, Morning glory, Redroot 
pigweed, Sandbur, Sunflower 

Northstar primisulfuron-
methyl 

herbicide 

2010 Bosque del Apache NWR R2-10-22520-005 Common mallow, Curly dock, 
Dandelion, Foxtail grasses, 
Goosefoot, Kochia 

Pursuit imazethapyr herbicide 

2010 Bosque del Apache NWR R2-10-22520-004 Barnyard grass, Foxtail grasses, 
Johnson grass, Yellow 
bristlegrass 

Select 2 EC clethodim herbicide 

2010 Bosque del Apache NWR R2-10-22520-013 Perrennial pepperweed, Russian 
knapweed 

Telar XP chlorsulfuron herbicide 

2010 Bosque del Apache NWR R2-10-22520-003 Kochia Vista fluroxypyr herbicide 
2010 Bosque del Apache NWR R2-10-22520-015 alfalfa weevil, American 

grasshopper, Corn earworm, 
Egyptian alfalfa weevil, Fall 
armyworm, lygus bug, Three 
cornered alfalfa hopper 

Warrior II with Zeon 
Technologies 

lambda-
cyhalothrin 

insecticide 

2010 SW Native AR&RC R2-10-22220-001 Chara algae, Musk thistle Barrier dichlobenil herbicide 

2010 SW Native AR&RC R2-10-22220-002 Chara algae, Filamentous algae Cutrine-Plus Granular copper algicide 
2010 SW Native AR&RC R2-10-22220-005 Anchor Worm Dimilin 2L diflubenzuron insecticide 
2010 SW Native AR&RC R2-10-22220-004 filamentous algae Diuron 80 DF 

(Vegetation 
Management) 

diuron herbicide 

2010 SW Native AR&RC R2-10-22220-003 Bermuda grass, Bindweed, 
Crabgrass, Russian thistle 

Pramitol 25E prometon herbicide 

2010 Las Vegas NWR R2-10-22582-004 Russian olive, Salt cedar, 
Siberian elm 

Garlon 3A triclopyr 
triethylamine 

herbicide 

2010 Las Vegas NWR R2-10-22582-004 Russian olive, Salt cedar, 
Siberian elm 

Garlon 4 triclopyr 
butoxyethyl 
ester 

herbicide 

2010 Las Vegas NWR R2-10-22582-002 Russian olive, Salt cedar Habitat imazapyr herbicide 
2010 Las Vegas NWR R2-10-22582-001 Bull thistle, Canada thistle, Musk 

thistle 
Milestone Specialty aminopyralid herbicide 

2010 Maxwell NWR R2-10-22581-005 Salt cedar, Siberian elm Element 4 triclopyr 
butoxyethyl 
ester 

herbicide 

2010 Maxwell NWR R2-10-22581-004 Siberian elm Garlon 4 triclopyr 
butoxyethyl 
ester 

herbicide 

2010 Maxwell NWR R2-10-22581-001 Bull thistle, Canada thistle, Musk 
thistle 

Milestone Specialty aminopyralid herbicide 

2010 Mora NFH-FTC R2-10-22260-001 Common dandelion, Thistle Roundup Original glyphosate herbicide 
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Year FWS Unit PUP Number Target Pests 

Pesticide  
Trade Name 

Active 
Ingredient 

Pesticide 
Type 

2010 San Andres NWR R2-10-22521-004 Bermuda grass, Cattail Fusilade II fluazifop-P-butyl herbicide 

2010 San Andres NWR - Broad 
Canyon Ranch 

R2-10-22521-001 Salt cedar Garlon 4 triclopyr 
butoxyethyl 
ester 

herbicide 

2010 San Andres NWR R2-10-22521-001 Salt cedar Garlon 4 triclopyr 
butoxyethyl 
ester 

herbicide 

2010 San Andres NWR R2-10-22521-001 Salt cedar Garlon 4 Ultra triclopyr 
butoxyethyl 
ester 

herbicide 

2010 San Andres NWR - Broad 
Canyon Ranch 

R2-10-22521-001 Salt cedar Garlon 4 Ultra triclopyr 
butoxyethyl 
ester 

herbicide 

2010 San Andres NWR R2-10-22521-004 Bermuda grass, Cattail Reward diquat 
dibromide 

herbicide 

2010 San Andres NWR R2-10-22521-004 Bermuda grass, Cattail Rodeo (Dow 
AgroSciences LLC) 

glyphosate herbicide 

2010 Sevilleta NWR R2-10-22522-002 Ips Bark Beetle Dragnet SFR permethrin insecticide 
2010 Sevilleta NWR R2-10-22522-001 Russian olive, Salt cedar Garlon 4 Ultra triclopyr 

butoxyethyl 
ester 

herbicide 

2010 Sevilleta NWR R2-10-22522-002 Ips Bark Beetle Sevin 80 WSP carbaryl insecticide 
2010 Sevilleta NWR R2-10-22522-004 Kochia, Russian thistle, Silverleaf 

nightshade 
Speedzone carfentrazone-

ethyl 
herbicide 

2010 Sevilleta NWR R2-10-22522-004 Kochia, Russian thistle, Silverleaf 
nightshade 

Speedzone dicamba herbicide 

2010 Sevilleta NWR R2-10-22522-004 Kochia, Russian thistle, Silverleaf 
nightshade 

Speedzone mecoprop-p herbicide 

2010 Sevilleta NWR R2-10-22522-002 Ips Bark Beetle Tengard SFR One Shot permethrin insecticide 
2010 Sevilleta NWR R2-10-22522-003 Russian olive, Salt cedar Trycera triclopyr herbicide 
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 United States Department of the Interior 
 
 FISH AND WILDLIFE SERVICE  
 New Mexico Fire District 
   

Delegation for District Fire Management Officer 
 
The Fire Management Officer for the New Mexico Fire District, US Fish and Wildlife Service 
(including; San Andres NWR, Sevilleta NWR, Bosque del Apache NWR, Bitter Lake NWR, 
Maxwell NWR, Las Vegas NWR, Dexter NFH, and Mora NFH) is delegated authority to act on 
my behalf for the following duties and actions: 
 

1. Provide direction, supervision and leadership to District Fire Management Staff outlined 
in the attached organization chart. 

 
2. Coordinate with and provide timely and accurate reports to Refuge Managers, on all 

activities of the district and personnel. 
 
3. Oversee the recruitment and hiring of district fire personnel. 

 
4. Recognize/reward district personnel for conduct and/or performance which exceeds 

expectations or is above and beyond assigned duties that is of benefit to refuge/fire 
program goals.  

 
5. Responsible for appropriate action to rectify improper or detrimental conduct and/or 

performance of district employees.  Coordinate with Refuge Managers and Regional 
Human Resource Office to administer fair and consistent disciplinary/adverse action or 
recommend termination of district employees if deemed necessary. 

 
6. Oversee and coordinate the Fire Budget to assure the fiscal guidelines are adhered to 

within the District. 
 

7. Coordinate, preposition, order and ensure dispatch of fire and aviation resources in 
response to current and/or anticipated district, regional and national fire conditions. 

 
8. Request and oversee distribution of Severity and Emergency Presuppression Funding 

for District Fire and Aviation. 
 

9. Hire and terminate Emergency Firefighters in accordance with Department of Interior 
Pay Plan for Emergency Workers as appropriate. 

 
10. Coordinate and encourage district personnel participation in fire management activities 

and Incident Management Team assignments. 
 

11. Assure personnel participating on prescribed fire and wildfire incidents are fully qualified 
and meet minimum National Wildfire Coordinating Group and FWS requirements. 
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12. Ensure all district incidents are managed in a safe and cost-effective manner. 

 
13. Responsible for oversight and coordination of all prescribed fire activities for the district 

including requests for assistance and of funding for Hazardous Fuel and WUI projects. 
 

14. Coordinate district fire prevention and education activities; and provide appropriate 
program direction and guidance. 

 
15. Ensure proper management of property records for equipment and supplies purchased 

with fire program allocations. 
 

16. Foster and provide for training and experience opportunities of district personnel to meet 
fire management needs and individual career goals. 

 
17. Manage requests of leave, overtime, hazard pay and other premium pay for district fire 

program personnel. 
 

18. Provide direction for and oversee the Incident Qualifications Card System for New 
Mexico FWS personnel including collateral duty fire personnel. 

 
19. Represent the New Mexico Fire District in all matters related to the Wildland/Prescribed 

Fire Management Program with local cooperators and on the appropriate Zone Boards. 
 

20. Coordinate with and provide assistance to Refuge Manager/designee or act for Refuge 
Manager in matters concerning Fire Program Analysis Planning for each respective Fire 
Planning Unit. 

 
21. Represent FWS interests with local governments for Community Wildfire Protection 

Planning. 
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Fire Management Officer 
 
 

Assistant Fire Management Officer 
   

   
   

Sevilleta NWR 
Station Manager 

 

Fire Program Technician 
  

Bosque del Apache NWR 
Station Manager 

 

 
Firefighter 

 
Firefighter 

 
Firefighter - 

STEP 
 

 
Firefighter 

 
Firefighter 

Bitter Lake NWR 
Station Manager 

 

 
Firefighter 

 
Firefighter 

Prescribed Fire Specialist 
 
 

Prescribed Fire Monitor 
 
 

 
Firefighter - 

STEP 
 

Fire Operations Specialist 
   

 
Firefighter - 

STEP 
 

Fire Management Specialist 
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Delegation for District Fire Management Officer  
 
 
 
 
 

 
______________________________________                 
Bitter Lake NWR Project Leader                                                          Date 
 
______________________________________              
Bosque del Apache NWR Project Leader                                            Date 
     
______________________________________                 
Las Vegas NWR Project Leader                                                           Date 
 
______________________________________                 
Maxwell NWR Project Leader                                                               Date 
     
______________________________________                 
San Andres NWR Project Leader                                                          Date 
 
______________________________________                 
Sevilleta NWR Project Leader                                                               Date 
     
______________________________________                 
Dexter NFH Project Leader                                                                   Date 
 
______________________________________        _____________________   
Mora NFH Project Leader                                                                        Date 
     
______________________________________                   
Regional Fire Management Coordinator                                                  Date 
 



ANNUAL EDIT LIST 

NM DISTRICT SFMP 

District Plan 
 
 
 
Bosque del Apache NWR 
MAP TABLES 
 
 
MAP DATA 
 
 
TEXT 
 
 
Bitter Lake NWR 
MAP TABLES 
Update radio frequencies; consider adding both Group 2 and Group 12 due to high use of BLM freq.’s 
 
Contact List 

• Steve Alvarez phone number 575-420-8258 
• Add Central Valley Electric 575-752-3360 (lines through Middle Tract) 
• Add Xcel utility company 800-895-1999 (lines through North and Farm Tracts) 

 
Add statement under oil/gas wells to contact BLM petroleum engineer for specific well contact 
information due to high rate at which wells change ownership 
 
MAP DATA 
 
 
TEXT 
Add Highway 380 to considerations constraints section 
 
Dexter NFH 
MAP TABLES 
Contact List 

• Steve Alvarez phone number 575-420-8258 
 
MAP DATA 
 
 
TEXT 
 
 



Las Vegas NWR 
MAP TABLES 
 
 
MAP DATA 
 
 
TEXT 
 
 
Mora NFH 
MAP TABLES 
 
MAP DATA 
 
 
TEXT 
 
 
Maxwell NWR 
MAP TABLES 
 
MAP DATA 
 
TEXT 
 
Sevilleta NWR 
MAP TABLES 
 
MAP DATA 
Change beacon point from structure data to beacon site (Point 126 in structure file) 
Change structure point 127 to gate  
Update refuge boundary to current and correct boundary – one on map is wrong 
 
TEXT 
 
 
San Andres NWR 
MAP TABLES 
 
 
MAP DATA 
Change background on Ops and Planning map to veg layer (get from Mara or Kari), remove reference to 
Deer, Sheep, Buffer Areas 
 
 
TEXT 
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Spatial Fire Management Plan Development 

1) Planning meeting with RO staff and district personnel 

a. Determine if doing individual stations or as a district 

b. NEPA process 

c. Opportunities for interagency plans/partners 

d. Determine what components of plan to be represented spatially and in text 

i. Review old plans for parts to keep 

ii. Long-form checklist 

2) IDT meeting with station staff 

a. Define fire management zones 

b. Define management actions, considerations, and constraints 

c. Determine data needs 

3) Development of EA 

4) Gather spatial and tabular data 

5) Create first draft of written text and submit to managers for review 

6) Once text has been approved, consolidate all information using map set template and create first draft of maps 

7) Internal and external scoping and reviews 

8) Production of final maps and text products 

9) Final review and signatory process 
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This document describes the spatial and written elements that will comprise the finished FMP.  Sections are broken out by map sheets with 
corresponding text and detailed descriptions of map purpose and data needed to complete each map.  This FMP will utilize three map sets; 
Condition Overview, Project Map, and Operations Map.  A disclaimer will be used on each map set and is attached at the end of the document.  
Text associated with each map sheet should be placed within a distinct text box by heading. 

 
Map Sheet 1:  Condition Overview 
 
Map sheet Objective: Display maps of past fires and current landscape conditions.   
 
Map Descriptions: May contain several maps on one map sheet such as vegetation, fuel models, topography, fire and treatment history, and 
time since last fire.  Data elements for individual maps such as fire history may be updated on an annual basis. 
 
Text:  
Map Use 
 
REFUGE OVERVIEW 
Short narrative taken from CCP 
 
FIRE MANAGEMENT OBJECTIVES  

Objectives 
Fire Management Actions 

FIRE MANAGEMENT PLANNING FRAMEWORK 
 
Fire Management Zones 
 
Text box describing where data for tables is derived from (FMIS) 
 
Tables: 
Prescribed fire history 
Wildfire history 
Wildfire frequency and cause
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Mapsheet 2:  Planning Map 
 
Mapsheet Objective: 
Describe proposed fuel treatment program of work to meet Refuge fire management objectives 
 
Map Definitions: 
Map Sheet with two maps, large project works map with smaller map depicting fire management zones. 
Planning map may also include smaller inset maps to provide greater detail of specific sites such as wetland management units, urban-interface 
projects, high-value resources etc. 
Regional district and location map may be displayed as well 
 
Text: 
Map Use (same text on all three map sets) 
 
Operational Considerations 
 
Operational Constraints 
 
Unique Hazards 
 
Fire Management Zones (same text on all three map sets) 
 
Disclaimer (same text on all three map sets) 
 
Tables: 
Several different types of tables may be used.  Some examples include: proposed program of work, project history, fuel breaks, and 
management units.
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Mapsheet 3:  Operations 
 
Mapsheet Objective: Display maps and information necessary for implementing fire management operations 
 
Map Definitions: 
Map Sheet with two maps, large project works map with smaller map depicting fire management zones. 
Planning map may also include smaller inset maps to provide greater detail of specific sites such as wetland management units, urban-interface 
projects, high-value resources etc. 
Regional district and location map may be displayed as well 
 
 
Text: Same text as used for Planning Map 
Map Use 
Operational Considerations 
Operational Constraints 
Unique Hazards 
Fire Management Zones 
Disclaimer 
Draft Sites (could be displayed in tabular of text format) 
Aviation (dependent on station needs) 
 
Tables: 
Communications Plan 
Contacts 
Aviation (heli-spots, dip-sites, aerial hazards, etc.)
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Disclaimer: [adapted from USFS disclaimer – subject to Solicitor review and approval – used in header block for each mapsheet] 
 
The US Fish and Wildlife Service (FWS) attempts to use the most current and complete geospatial data available. Geospatial data accuracy varies 
by theme on the maps. These maps are intended as a synoptic view of present  land and fire management conditions as of the date of 
publication. Using these maps or data for other than their intended purpose may yield inaccurate or misleading results. The FWS reserves the 
right to correct, update or modify geospatial inputs to these maps without notification. The FWS shall not be held liable for improper or 
incorrect use of the maps and data described and/or contained herein. Other than their use as an expression of Refuge Fire Management 
program intent and practices, these maps and data are not legal documents and are not intended to be used as such. The information contained 
in these maps and data is dynamic and is updated as needed. 
 
It is the responsibility of the user to use the maps and data appropriately and consistent within the limitations of geospatial data in general and 
these data in particular. The FWS  gives no warranty, expressed or implied, as to the accuracy, reliability, or completeness of these maps and 
data. It is strongly recommended that these maps and data are directly acquired from the FWS and not indirectly through other sources which 
may have changed the maps and data in some way. No warranty expressed or implied is made regarding the utility of the maps and data for 
general or scientific purposes, nor shall the act of distribution constitute any such warranty. This disclaimer applies both to individual use of the 
maps and data and their aggregate use with other data. Utilizing the maps and/or data from this page indicates your understanding and 
acceptance of the terms described above. 
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Asset Protection Zone 
Primary Objective: Protection of life/property or other high value resources including critical habitat requiring protection from fire. Resource 
values are secondary 
Primary Strategies: Reduce fire hazard through pro-active fuels treatments for point protection, institute full suppression of wildfire 
  
Strategic Management Zone 
Primary Objective: reduce fuel intensity at landscape level to allow for safer, less costly wildfire management while balancing resource values 
Primary Strategies: full range of wildfire management options considering resource values. Areas with high hazard will be identified for fuels 
projects to reduce to moderate fire behavior 
 
Land Management Zone 
Primary Objective: manage fire to promote resource values, restore or maintain desired resource conditions 
Primary Strategies: full range of wildfire management options with primary consideration for resource values and objectives. Fuels projects 
will be identified to restore or maintain resource conditions within desired conditions 



Bosque del Apache NWR: Condition Overview
U.S. Fish & Wildlife Service

Map and Data Disclaimer:  The US Fish and Wildlife Service (FWS) attempts to use the most current and complete geospatial data available. Geospatial data accuracy varies by theme on
the maps. These maps are intended as a synoptic view of land and fire management conditions as of the date of publication. The map information is dynamic and is updated as needed.  It
is the responsibility of the user to use the maps and data appropriately and consistent within the limitations of geospatial data in general and these data in particular.Using these maps or
data for other than their intended purpose may yield inaccurate or misleading results. The FWS reserves the right to correct, update or modify geospatial inputs to these maps without
notification. The FWS shall not be held liable for improper or incorrect use of the maps and data described and/or contained herein.  The FWS  gives no warranty, expressed or implied, as
to the accuracy, reliability, or completeness of these maps and data. It is strongly recommended that these maps and data are directly acquired from the FWS and not indirectly through
other sources which may have changed the maps and data in some way. No warranty expressed or implied is made regarding the utility of the maps and data for general or scientific
purposes, nor shall the act of distribution constitute any such warranty. This disclaimer applies both to individual use of the maps and data and their aggregate use with other data. Utilizing
the maps and/or data from this page indicates your understanding and acceptance of the terms described above.

Questions regarding the data portrayed or the
methods used in the compilation of this map
should be directed to:
USFWS Southwest Regional Office, Div of Fire
Management, Albuquerque, NM  505-248-7463

Publication Date:

MAP USE 
The Fire Management Plan (FMP) for the New Mexico
Fire District covers eight units under one planning and
enivronmental assessment effort.  Because of  this, the
structure of  the FMP is unique.  Each unit FMP is
comprised of four major elements that must be used
together to implement the fire management program:
*   Environmental Assesment
*   District FMP text document
*   Unit FMP text document
*   Map sheets
The Bosque del Apache National Wildlife Refuge (NWR)
includes all four major elements above with 3 map
sheets.  The map sheets display a combination of  maps,
tables, and text.  The map sheets are intended to
increase the efficiency and availability of  data
necessary to conduct fire managment operations and
communicate critical information to a diverse audience.
1.  The Condition Overview map set will generally
describe land management conditions such as
vegetative cover type, topography, and fire history.
2.  The Operations map displays information necessary
for implementing fire management operations.
3.  The Planning map provides information on completed
and planned fuels treatments to meet refuge objectives.
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**Prescribed fire tabular data downloaded from FMIS database and
depicts completed or legacy treatments (excluding piles, brush,
canals, ditches or Management Unit fires) that meeting the following
criteria:  equal to or larger than 10 acres; ignited on FWS lands;
occurred through March 2012.

*Fire records in the Fire Management Information System (FMIS)
database provided the foundation for developing the spatial fire
history for the Refuge.   Complete and legacy records for threat
fires and fires suppressed or ignited on Refuge lands that met
the following criteria were downloaded from the FMIS database
for mapping:  Occurred through CY 2011; equal to or larger than
10 total acres.  FMIS fires that occurred after CY 2011, were
incomplete or deleted, had less than 10 total acres, or did not
have a latitude / longitude coordinate for the fire start were not
mapped.  The spatial fire history represented in this map may not
be comprehensive of the fire history on the refuge due to lack of
usable satellite imagery, failure to meet the initial criteria required
for mapping, or errors and omissions in the FMIS database.
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***Wildfire tabular data downloaded from FMIS database and
depicts completed or legacy wildfires that meet the following
criteria:  equal to or larger than 5 acres; threatened or suppressed
on FWS lands; occurred through CY 2011.

FIRE MANAGEMENT ZONES
Zones provide land managers, incident personnel, cooperators,
and adjacent landowners a clear picture of geographic areas
associated with a certain set of management actions.  Zones also
assist in prioritizing treatments to meet both fuels reduction and
resource management goals.  Therefore, Zone boundaries have
been defined based on values at risk (infrastructure, improvements,
critical habitat, and research sites) and land management
objectives. While zoning provides general guidelines for asset
protection and how fuels may be managed, FWS also considers in
detail the wide range of natural and cultural heritage values that
may be found in an area.  Accordingly, management practices will
vary between zones even though fuel loads and type may be
similar.  This management flexibility is essential for the
maintenance of resource and other identified values across the
planning area.  Any identified constraints concerning management
actions are specifically identified on the Operations map.  It should
also be noted that the potential advantages and importance of on-
refuge zones be complimented by identifying neighboring zones
with potential high asset protection values.  Whether these are
formally designated as Asset Protection Zones or not, the
identification of on and off-site zones provides practical information
to assist refuge management and neighboring landowners with
identification and implementation of mitigation measures and
management actions.

LMZLMZ

APZ

APZ SMZ

SMZ

APZ - Off Refuge

All map products and explanatory text are subservient to
the approved New Mexico Fire District Fire Management
Plan and will be implemented under its approval
authority.  The District plan will include appendices for
each refuge to address elements not provided on the
spatial portion of the plan. The Fire Management Plan
was developed through public involvement and should be
used and referenced in conjunction with the associated
Environmental Assessment (citation)
The Fire Management Plan is intended to address
wildland fire management strategies for all acreage within
the legislated boundaries of the refuge and the defined
planning area perimeter, extending outward to the mutual
threat boundaries as specifically identified in formal
agreements with local cooperating agencies. The plan
does not address the structural fire concerns of the
Refuge.
The Fire Management Plan is developed consistent with
policy and guidance contained in:
•Federal Interagency Wildland Fire Policy
•FWS Wildland Fire Management Handbook
•Refuge Comprehensive Conservation Plan
•Refuge Habitat Management Plan

FIRE MANAGEMENT PLANNING FRAMEWORK

Bosque del Apache National Wildlife Refuge is located in
Socorro County, central New Mexico, approximately 90
miles south of Albuquerque. The Refuge is roughly 13
miles in width and runs 10 miles in length, covering a
total of 57,331 acres.  The heart of the Refuge is about
12,900 acres of moist bottomlands--3,800 acres are
active floodplain of the Rio Grande and 9,100 acres are
areas where water is diverted to create extensive
wetlands, farmlands, and riparian forests. The rest of
Bosque del Apache NWR is made up of arid foothills and
mesas, which rise to the Chupadera Mountains on the
west and the San Pascual Mountains on the east. Most
of these desert lands are preserved as wilderness areas.
Reference the Bosque del Apache NWR 2006
Comprehensive Conservation Plan for additional
information on refuge establishment, goals, and
objectives.

REFUGE OVERVIEW

The broad objectives of fire management in the National
Wildlife Refuge System, as stated in the U.S. Fish and
Wildlife Service Fire Management Handbook, are to
protect and enhance habitat and ecosystems for the
benefit of fish and wildlife on Service lands.  District fire
management objectives are included within the District-
wide portion of the FMP.
OBJECTIVES:
1.Protect life, property, human improvements, and
cultural resources from the threat of wildland fire through
prevention, education, mitigation, and restoration actions
on and adjacent to the NWRs and NFHs–FTCs.
2.Protect, restore, and maintain the ecological integrity of
native biological communities by using prescribed fire
(planned ignitions), wildfire (unplanned ignitions), and
mechanical and chemical treatment methods to support a
diversity of wildlife occurring on and near the NWRs and
NFHs–FTCs
FIRE MANAGEMENT ACTIONS:
1.Mechanical, chemical and prescribed fire treatments
would continue to be used to construct and maintain fuel
breaks at the north, mid-refuge and south boundary
locations of the Rio Grande active floodplain through the
removal of invasive woody plants.
2.A minimum of one quarter river mile at each boundary
would be maintained as open grassland or shaded fuel
break.  Cottonwood and willow stands would continue to
be maintained to provide shaded fuel breaks through
chemical and mechanical control to limit woody
encroachment.  Following invasive plant removal, the
mid-refuge fuel breaks on the active floodplain would be
monitored for invasive species encroachment.  As other
projects are implemented on the active floodplain, mid-
refuge fuel breaks could be allowed to transition to
denser native vegetation without degrading their ability to
reduce extreme fire behavior and rates of spread.
3.The Service would continue to coordinate with adjacent
landowners to remove invasive woody species within 5
miles of the north and south of the refuge boundary along
the Rio Grande corridor to reduce the threat of wildfire to
the refuge and neighboring property.
4.The Service would continue to coordinate with
neighboring agencies and landowners to apply
prescribed fire, mechanical, and chemical treatments
across jurisdictional boundaries to reduce the threat and
severity of wildfire and improve habitat conditions.
5.The current condition class of refuge habitats would
continue to be maintained or improved through the use of
prescribed fire, mechanical, and chemical treatments.
The treatment interval would be based, in part, on
monitoring of vegetative response.
6.Mechanical and chemical treatments would continue to
be used to control invasive plant species in all parts of
the refuge as monitoring and field assessments identify
sites.
7.Broadcast burning would continue to be used to reduce
fuel loading and/or construct fuel breaks and defensible
space in order to protect refuge infrastructure and
identified sensitive or critical habitat.
8.Natural-caused wildfire would continue to be allowed to
burn in the Little San Pascual, Chupadera, and Indian
Well Wilderness Areas to restore the natural role of fire
and reduce the potential adverse effects of suppression
actions.  The appropriate suppression response would be
identified and used if fire threatens to cross onto
neighboring properties or areas identified as sensitive or
critical habitat.
9.Burned areas along the riparian corridor would continue
to be restored with native species, including but not
limited to cottonwood, willow, and the native grasses that
serve as shaded fuel breaks.

FIRE MANAGEMENT OBJECTIVES
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Bosque del Apache NWR:  Operations 
U.S. Fish & Wildlife Service

OPERATIONAL CONSIDERATIONS
•Firefighter and public safety will be the first consideration in
all fire management actions.
•Smoke impacts to visibility along U.S. Interstate 25, State
Highway 1, and State Highway 380 will be considered,
monitored, and mitigated as appropriate.
•Utilize existing natural and man-made fuel breaks to the
extent possible before creating new disturbances.
•Multiple draft sites may be utilized contingent upon water
availability and water levels.  Consultation with refuge
manager or resource advisor may be required prior to
drafting from the Rio Grande.
•Registration and tracking of smoke for planned and
unplanned ignitions will be completed per NM Air Quality
Bureau requirements.
•Fuels and suppression activities conducted in designated
critical habitat will require prior consultation on allowable
tactics with Project Leader or designated resource advisor to
address threatened and endangered species requirements.
•Equipment use, including aircraft, is restricted in designated
Wilderness Areas.  Consult with Project Leader or
designated resource advisor on allowed tactics prior to
conducting operations.
•Manage fire activities to prevent the further spread of
invasive plants.

OPERATIONAL CONSTRAINTS
•Retardants and foams will not be used within 300 feet of any
waterway.
•Heavy equipment use will require approval from  the Project
Leader or designated resource advisor for each incident and will
be monitored to minimize impacts to cultural resources,
wetlands, and other resources at risk.

Map and Data Disclaimer:  The US Fish and Wildlife Service (FWS) attempts to use the most current and complete geospatial data available. Geospatial data accuracy varies
by theme on the maps. These maps are intended as a synoptic view of land and fire management conditions as of the date of publication. The map information is dynamic and
is updated as needed.  It is the responsibility of the user to use the maps and data appropriately and consistent within the limitations of geospatial data in general and these
data in particular.Using these maps or data for other than their intended purpose may yield inaccurate or misleading results. The FWS reserves the right to correct, update or
modify geospatial inputs to these maps without notification. The FWS shall not be held liable for improper or incorrect use of the maps and data described and/or contained
herein.  The FWS  gives no warranty, expressed or implied, as to the accuracy, reliability, or completeness of these maps and data. It is strongly recommended that these maps
and data are directly acquired from the FWS and not indirectly through other sources which may have changed the maps and data in some way. No warranty expressed or
implied is made regarding the utility of the maps and data for general or scientific purposes, nor shall the act of distribution constitute any such warranty. This disclaimer applies

Questions regarding the data portrayed or
the methods used in the compilation of this
map should be directed to:
USFWS Southwest Regional Office, Div of
Fire Management, Albuquerque, NM  505- Publication Date:

FIRE MANAGEMENT ZONES
Zones provide land managers, incident personnel, cooperators, and adjacent landowners a clear picture of geographic areas associated with a certain set of management actions.  Zones
also assist in prioritizing treatments to meet both fuels reduction and resource management goals.  Therefore, Zone boundaries have been defined based on values at risk (infrastructure,
improvements, critical habitat, and research sites) and land management objectives. While zoning provides general guidelines for asset protection and how fuels may be managed, FWS
also considers in detail the wide range of natural and cultural heritage values that may be found in an area.  Accordingly, management practices will vary between zones even though fuel
loads and type may be similar.  This management flexibility is essential for the maintenance of resource and other identified values across the planning area.  Any identified constraints
concerning management actions are specifically identified on the Operations map.  It should also be noted that the potential advantages and importance of on-refuge zones be
complimented by identifying neighboring zones with potential high asset protection values.  Whether these are formally designated as Asset Protection Zones or not, the identification of on
and off-site zones provides practical information to assist refuge management and neighboring landowners with identification and implementation of mitigation measures and management
actions.
APZ - Asset Protection Zone
Primary Objective: Protection of life/property or other high value resources including critical habitat requiring protection from fire. Resource values are secondary
Primary Strategies: Reduce fire hazard through pro-active fuels treatments for point protection, institute full suppression of wildfire
SMZ- Strategic Management Zone
Primary Objective: reduce fuel intensity at landscape level to allow for safer, less costly wildfire management while balancing resource values
Primary Strategies: full range of wildfire management options considering resource values. Areas with high hazard will be identified for fuels projects to reduce to moderate fire behavior
LMZ - Land Management Zone
Primary Objective: manage fire to promote resource values, restore or maintain desired resource conditions
Primary Strategies: full range of wildfire management options with primary consideration for resource values and objectives. Fuels projects will be identified to restore or maintain resource
conditions within desired conditions
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MAP USE 
The Fire Management Plan (FMP) for the
New Mexico Fire District covers eight
units under one planning and
enivronmental assessment effort.
Because of  this, the structure of  the FMP
is unique.  Each unit FMP is comprised of
four major elements that must be used
together to implement the fire
management program:
*   Environmental Assesment
*   District FMP text document
*   Unit FMP text document
*   Map sheets
The Bosque del Apache National Wildlife
Refuge (NWR) includes all four major
elements above with 3 map sheets.  The
map sheets display a combination of
maps, tables, and text.  The map sheets
are intended to increase the efficiency
and availability of  data necessary to
conduct fire managment operations and
communicate critical information to a
diverse audience.
1.  The Condition Overview map set will
generally describe land management
conditions such as vegetative cover type,
topography, and fire history.
2.  The Operations map displays
information necessary for implementing
fire management operations.
3.  The Planning map provides
information on completed and planned
fuels treatments to meet refuge
objectives.
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Unique Hazards
•  Working underneath power lines.
•  Working near active railway.
•  Suppression activities near major roadways.
Special Fire Behavior Considerations
•  Rapid rates of spread and sudden changes in spread
direction may be associated with most fires in Chihuahuan
Desert   uplands, riparian forest and some wetland habitat types.
•  The tamarisk fuel complex has not been successfully
modeled via the BEHAVE program. Expect extreme rates of
spread, long distance spotting, and high resistance to control

UNIQUE HAZARDS

The primary fill site at Refuge HQ is located near the east end of
the RV Park near the fire office.  Secondary fill sites may include
temporary draft sites established along canals or near
wetlands/ponds as water availability dictates throughout the
managed wetlands portion of the Refuge.  Drafting directly from
the Rio Grande may require pre-approval from the Refuge
Manager or designated Resource Advisor.

DRAFT SITES
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Bosque del Apache NWR:  Planning Map
U.S. Fish & Wildlife Service

Map and Data Disclaimer:  The US Fish and Wildlife Service (FWS) attempts to use the most current and complete geospatial data available. Geospatial data accuracy varies by theme on
the maps. These maps are intended as a synoptic view of land and fire management conditions as of the date of publication. The map information is dynamic and is updated as needed.  It
is the responsibility of the user to use the maps and data appropriately and consistent within the limitations of geospatial data in general and these data in particular.Using these maps or
data for other than their intended purpose may yield inaccurate or misleading results. The FWS reserves the right to correct, update or modify geospatial inputs to these maps without
notification. The FWS shall not be held liable for improper or incorrect use of the maps and data described and/or contained herein.  The FWS  gives no warranty, expressed or implied, as
to the accuracy, reliability, or completeness of these maps and data. It is strongly recommended that these maps and data are directly acquired from the FWS and not indirectly through
other sources which may have changed the maps and data in some way. No warranty expressed or implied is made regarding the utility of the maps and data for general or scientific
purposes, nor shall the act of distribution constitute any such warranty. This disclaimer applies both to individual use of the maps and data and their aggregate use with other data. Utilizing
the maps and/or data from this page indicates your understanding and acceptance of the terms described above.

Questions regarding the data portrayed or the
methods used in the compilation of this map
should be directed to:
USFWS Southwest Regional Office, Div of Fire
Management, Albuquerque, NM  505-248-7463 Publication Date:

FIRE MANAGEMENT ZONES
Zones provide land managers, incident personnel, cooperators, and adjacent landowners a clear picture of geographic areas associated with a certain set of management actions.  Zones also assist in prioritizing treatments
to meet both fuels reduction and resource management goals.  Therefore, Zone boundaries have been defined based on values at risk (infrastructure, improvements, critical habitat, and research sites) and land management
objectives. While zoning provides general guidelines for asset protection and how fuels may be managed, FWS also considers in detail the wide range of natural and cultural heritage values that may be found in an area.
Accordingly, management practices will vary between zones even though fuel loads and type may be similar.  This management flexibility is essential for the maintenance of resource and other identified values across the
planning area.  Any identified constraints concerning management actions are specifically identified on the Operations map.  It should also be noted that the potential advantages and importance of on-refuge zones be
complimented by identifying neighboring zones with potential high asset protection values.  Whether these are formally designated as Asset Protection Zones or not, the identification of on and off-site zones provides
practical information to assist refuge management and neighboring landowners with identification and implementation of mitigation measures and management actions.

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!
!

!
!

!
!

!
!

!
!

!
!

!
!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!
!

!
!

!

!

!

!
!

!
!

!

!

!

!

!

!

!

!
!

!
!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!
!

!
!

!

!

!

!
!

!
!

!

!

!

!

!

!

!

!
!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!
!

!
!

!
!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!@

")

&.&.

&.

&.
&.

&.

&.

&.&.

&. &.&.

&.&.

&.
&.

&.

&.

&.

&.

&.&.&.
&.

&.&.

&.

&.&.

&.

&.

&.&.&.

&.&.

&.

&.&.

&.

&.

&.

&.

&.

&.

&.

&.

&.

&.

&.

&.

&.

&.

&.&.&.&.

&.
!

!

Rio
 Gran

de 
Riv

er

UV1

UV1

UV1

§̈¦25

Carthage

San
Marcial

F
i b

e r  
O

p
t i

c - B
e l o

w
 G

r o
u

n
d

E
l e

c
t r

i c
- E

l e
v

a
t e

d

T e
l e

p
h

o
n

e -
B

e
l o

w
 G

r o
u

n
d

F
i b

e
r  

O
p

t i
c

- B
e

l o
w

 G
r o

u
n

d

N
a

t u
r a

l  
G

a
s -

B
e l

o
w

 G
r o

u
n

d

20112012

2012

2014
2015

2016

2017

Mar
sh O
verl
ook 
Trai
l

Rio 

Viego 
TrailCanyon T rail

Latt
er T
rail

La
go
on 
Tra
il

Chupadera Wilderness Trail

Wilderness

Wilderness

Wilderness

Wilderness

Managed
Floodplain

Managed
Floodplain

Managed
Floodplain Upland

Upland

Upland

Upland

Upland

Off
Refuge -

APZ

RAWS:
BDAN5

106°50'0"W

106°50'0"W

33°50'0"N

33°50'0"N

0 0.75 1.50.375
Miles

1:34,000

.

LMZLMZ

APZ

APZ

SMZ

SMZ

APZ - Off Refuge

MAP USE 
The Fire Management Plan (FMP) for the New
Mexico Fire District covers eight units under
one planning and enivronmental assessment
effort.  Because of  this, the structure of  the
FMP is unique.  Each unit FMP is comprised of
four major elements that must be used
together to implement the fire management
program:
*   Environmental Assesment
*   District FMP text document
*   Unit FMP text document
*   Map sheets
The Bosque del Apache National Wildlife
Refuge (NWR) includes all four major
elements above with 3 map sheets.  The map
sheets display a combination of  maps, tables,
and text.  The map sheets are intended to
increase the efficiency and availability of  data
necessary to conduct fire managment
operations and communicate critical
information to a diverse audience.
1.  The Condition Overview map set will
generally describe land management
conditions such as vegetative cover type,
topography, and fire history.
2.  The Operations map displays information
necessary for implementing fire management
operations.
3.  The Planning map provides information on
completed and planned fuels treatments to
meet refuge objectives.
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FIRE MANAGEMENT ZONE DEFINITIONS
APZ - Asset Protection Zone
Primary Objective: Protection of life/property or other high value resources including critical habitat requiring protection from fire. Resource values are secondary
Primary Strategies: Reduce fire hazard through pro-active fuels treatments for point protection, institute full suppression of wildfire
SMZ- Strategic Management Zone
Primary Objective: reduce fuel intensity at landscape level to allow for safer, less costly wildfire management while balancing resource values
Primary Strategies: full range of wildfire management options considering resource values. Areas with high hazard will be identified for fuels projects to reduce to
moderate fire behavior
LMZ - Land Management Zone
Primary Objective: manage fire to promote resource values, restore or maintain desired resource conditions
Primary Strategies: full range of wildfire management options with primary consideration for resource values and objectives. Fuels projects will be identified to
restore or maintain resource conditions within desired conditions

.
 Wetland Units

Unique Hazards
•  Working underneath power lines.
•  Working near active railway.
•  Suppression activities near major roadways.
Special Fire Behavior Considerations
•  Rapid rates of spread and sudden changes in spread
direction may be associated with most fires in
Chihuahuan Desert   uplands, riparian forest and some
wetland habitat types.

UNIQUE HAZARDS

•Firefighter and public safety will be the first
consideration in all fire management actions.
•Smoke impacts to visibility along U.S. Interstate 25,
State Highway 1, and State Highway 380 will be
considered, monitored, and mitigated as appropriate.
•Utilize existing natural and man-made fuel breaks to the
extent possible before creating new disturbances.
•Multiple draft sites may be utilized contingent upon
water availability and water levels.  Consultation with
refuge manager or resource advisor may be required
prior to drafting from the Rio Grande.
•Registration and tracking of smoke for planned and
unplanned ignitions will be completed per NM Air Quality
Bureau requirements.
•Fuels and suppression activities conducted in
designated critical habitat will require prior consultation
on allowable tactics with Project Leader or designated
resource advisor to address threatened and endangered
species requirements.
•Equipment use, including aircraft, is restricted in
designated Wilderness Areas.  Consult with Project
Leader or designated resource advisor on allowed
tactics prior to conducting operations.
•Manage fire activities to prevent the further spread of
invasive plants.

•Retardants and foams will not be used within 300 feet
of any waterway.
•Heavy equipment use will require approval from  the
Project Leader or designated resource advisor for each
incident and will be monitored to minimize impacts to
cultural resources, wetlands, and other resources at
risk.

OPERATIONAL CONSIDERATIONS OPERATIONAL CONSTRAINTS

LEGEND

Land Use

Transportation / InfrastructureBoundary / Zones

BLM

State
&. Gate
&. Locked Gate

Road Native
Road Gravel
Road Unknown Surface

Headquarters

Trail

DOD

Private

Bosque del Apache NWR

Fire Station

Utility Line! ! !

Fire Management Zones

Fuel Breaks 
(FY Completed) Major water channel

Canal 

Agricultural Unit
Wetland Unit

Ñ×

!@



Bitter Lake NWR: Condition Overview
U.S. Fish & Wildlife Service

Map and Data Disclaimer:  The US Fish and Wildlife Service (FWS) attempts to use the most current and complete geospatial data available. Geospatial data accuracy varies by theme on
the maps. These maps are intended as a synoptic view of land and fire management conditions as of the date of publication. The map information is dynamic and is updated as needed.  It
is the responsibility of the user to use the maps and data appropriately and consistent within the limitations of geospatial data in general and these data in particular.Using these maps or
data for other than their intended purpose may yield inaccurate or misleading results. The FWS reserves the right to correct, update or modify geospatial inputs to these maps without
notification. The FWS shall not be held liable for improper or incorrect use of the maps and data described and/or contained herein.  The FWS  gives no warranty, expressed or implied, as
to the accuracy, reliability, or completeness of these maps and data. It is strongly recommended that these maps and data are directly acquired from the FWS and not indirectly through
other sources which may have changed the maps and data in some way. No warranty expressed or implied is made regarding the utility of the maps and data for general or scientific
purposes, nor shall the act of distribution constitute any such warranty. This disclaimer applies both to individual use of the maps and data and their aggregate use with other data. Utilizing
the maps and/or data from this page indicates your understanding and acceptance of the terms described above.

Questions regarding the data portrayed or the
methods used in the compilation of this map
should be directed to:
USFWS Southwest Regional Office, Div of Fire
Management, Albuquerque, NM  505-248-7463

FIRE MANAGEMENT ZONES
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**Prescribed fire
tabular data
downloaded from
FMIS database and
depicts completed or
legacy treatments
that meeting the
following criteria:
equal to or larger
than 5 acres; ignited
on FWS lands;
occurred through
April 2012.
***Wildfire tabular
data downloaded
from FMIS database
and depicts
completed or legacy
wildfires that meeting
the following criteria:
equal to or larger
than 5 acres;
suppressed on FWS
lands; occurred
through CY 2011.

*Fire records in the Fire Management Information System (FMIS)
database provided the foundation for developing the spatial fire
history for the Refuge.   Complete and legacy records for threat
fires and fires suppressed or ignited on Refuge lands that met the
following criteria were downloaded from the FMIS database for
mapping:  Occurred through CY 2011; equal to or larger than 10
total acres.  FMIS fires that occurred after CY 2011, were
incomplete or deleted, had less than 10 total acres, or did not
have a latitude / longitude coordinate for the fire start were not
mapped.  The spatial fire history represented in this map may not
be comprehensive of the fire history on the refuge due to lack of
usable satellite imagery, failure to meet the initial criteria required
for mapping, or errors and omissions in the FMIS database.

LANDFIRE EVT v. 1.1.0 source of vegetation data

Zones provide land managers, incident personnel,
cooperators, and adjacent landowners a clear picture of
geographic areas associated with a certain set of
management actions.  Zones also assist in prioritizing
treatments to meet both fuels reduction and resource
management goals.  Therefore, Zone boundaries have
been defined based on values at risk (infrastructure,
improvements, critical habitat, and research sites) and
land management objectives. While zoning provides
general guidelines for asset protection and how fuels may
be managed, FWS also considers in detail the wide range
of natural and cultural heritage values that may be found
in an area.  Accordingly, management practices will vary
between zones even though fuel loads and type may be
similar.  This management
flexibility is essential for the
maintenance of resource and
other identified values across
the planning area.  Any
identified constraints
concerning management
actions are specifically
identified on the Operations
map.  It should also be noted
that the potential advantages
and importance of on-refuge
zones be complimented by
identifying neighboring zones
with potential high asset
protection values.  Whether
these are formally designated
as Asset Protection Zones or
not, the identification of on
and off-site zones provides
practical information to assist
refuge management and
neighboring landowners with
identification and
implementation of mitigation
measures and management
actions.

Publication Date:  October 10, 2012 
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REGION 2 FIRE DISTRICTS

FIRE MANAGEMENT PLANNING FRAMEWORK
All map products and explanatory text are subservient to
the approved New Mexico Fire District Fire Management
Plan and will be implemented under its approval
authority.  The District plan will include appendices for
each refuge to address elements not provided on the
spatial portion of the plan. The Fire Management Plan
was developed through public involvement and should be
used and referenced in conjunction with the associated
Environmental Assessment (citation)
The Fire Management Plan is intended to address
wildland fire management strategies for all acreage within
the legislated boundaries of the refuge and the defined
planning area perimeter, extending outward to the mutual
threat boundaries as specifically identified in formal
agreements with local cooperating agencies. The plan
does not address the structural fire concerns of the
Refuge.
The Fire Management Plan is developed consistent with
policy and guidance contained in:
•Federal Interagency Wildland Fire Policy
•FWS Wildland Fire Management Handbook
•Refuge Comprehensive Conservation Plan
•Refuge Habitat Management Plan

MAP USE 
The Fire Management Plan (FMP) for the New
Mexico Fire District covers eight units under one
planning and enivronmental assessment effort.
Because of  this, the structure of  the FMP is
unique.  Each unit FMP is comprised of  four
major elements that must be used together to
implement the fire management program:
*   Environmental Assesment
*   District FMP text document
*   Unit FMP text document
*   Map sheets
The Bitter Lake National Wildlife Refuge (NWR)
includes all four major elements above with 3
map sheets.  The map sheets display a
combination of  maps, tables, and text.  The map
sheets are intended to increase the efficiency
and availability of  data necessary to conduct fire
managment operations and communicate critical
information to a diverse audience.
1.  The Condition Overview map set will generally
describe land management conditions such as
vegetative cover type, topography, and fire
history.
2.  The Operations map displays information
necessary for implementing fire management
operations.
3.  The Planning map provides information on
completed and planned fuels treatments to meet
refuge objectives.

REFUGE OVERVIEW
Bitter Lake National Wildlife Refuge is located in Chaves
County, in south eastern New Mexico.
Located where the Chihuahuan Desert meets the
Southern Plains, Bitter Lake National Wildlife Refuge is
one of the more biologically significant wetland areas of
the Pecos River watershed system. Established in 1937
to provide wintering habitat for migratory birds, the
Refuge plays a crucial role in the conservation of
wetlands in the desert Southwest.

Reference the Bitter Lake NWR 1998 Comprehensive
Conservation Plan for additional information on refuge
establishment, goals, and objectives.

The broad objectives of fire management in the National
Wildlife Refuge System, as stated in the U.S. Fish and
Wildlife Service Fire Management Handbook, are to
protect and enhance habitat and ecosystems for the
benefit of fish and wildlife on Service lands.  District fire
management objectives are included within the District-
wide portion of the FMP.
OBJECTIVES:
1.Protect life, property, human improvements, and
cultural resources from the threat of wildland fire through
prevention, education, mitigation, and restoration actions
on and adjacent to the NWRs and NFHs–FTCs.
2.Protect, restore, and maintain the ecological integrity of
native biological communities by using prescribed fire
(planned ignitions), wildfire (unplanned ignitions), and
mechanical and chemical treatment methods to support a
diversity of wildlife occurring on and near the NWRs and
NFHs–FTCs
FIRE MANAGEMENT ACTIONS:
1.Fuel breaks would continue to be constructed and
maintained at the refuge through the removal of tamarisk
and the creation of permanent fuel breaks using
mechanical, chemical, and prescribed fire treatments.
2.All existing fuel breaks on the north tract would
continue to be maintained through annual maintenance.
3.The Service would continue to coordinate with adjacent
landowners to remove Tamarisk in close proximity of the
north and south of the refuge’s boundary along the Pecos
River corridor to reduce the threat of wildfire to the refuge
and neighboring property.
4.The Service would continue to coordinate with
neighboring agencies and landowners to apply
prescribed fire, mechanical, and chemical treatments
across jurisdictional boundaries to reduce the threat and
severity of wildfire and improve habitat conditions.
5.The Service would continue to protect habitat for
federally endangered species: Pecos assiminea snail
(Assiminea pecos), Koster’s springsnail (Juturnia kosteri),
Roswell springsnail (Pyrgulopsis roswellensis), Noel’s
amphipod (Gammarus desperatus), Pecos gambusia
(Gambusia nobilis), Pecos bluntnose shiner (Notropis
simus pecosensis), and interior least tern (Sterna
antillarum athalassos); and federally threatened species:
Pecos  sunflower (Helianthus paradoxus).
6.The current condition class of refuge habitats would
continue to be maintained or improved through the use of
prescribed fire, mechanical, and chemical treatments.
The treatment interval would continue to be based, in
part, on monitoring of vegetative response.
7.Mechanical and chemical treatments would continue to
be used to control invasive plant species in all parts of
the refuge as monitoring and field assessments identify
sites.
8.Broadcast burning would continue to be used to reduce
fuel loading and/or construct fuel breaks and defensible
space in order to protect refuge infrastructure, private
property, and identified sensitive or critical habitat.
9.Natural-caused wildfire would be allowed to burn in the
Salt Creek wilderness to restore the natural role of fire
and reduce the potential adverse effects of suppression
actions.  The appropriate suppression response would be
identified and used if fire threatens to cross onto
neighboring properties.

FIRE MANAGEMENT OBJECTIVES



Bitter Lake NWR:  Operations 
U.S. Fish & Wildlife Service

OPERATIONAL CONSIDERATIONS

OPERATIONAL CONSTRAINTS

•Retardants and foams will not be used within 300 feet of any waterway.
•No fuels treatments will be conducted between March 1st and November
1st in areas containing Pecos sunflower (Helianthus paradoxus).
•Drafting directly from the Pecos River or sinkholes will require pre-
approval from the refuge manager or designated resource advisor.
•Heavy equipment use will require approval from refuge manager or
designated resource advisor for each incident and will be monitored to
minimize impacts to cultural resources, wetlands, and other resources at
risk.

Map and Data Disclaimer:  The US Fish and Wildlife Service (FWS) attempts to use the most current and complete geospatial data available. Geospatial data accuracy varies by theme on
the maps. These maps are intended as a synoptic view of land and fire management conditions as of the date of publication. The map information is dynamic and is updated as needed.  It
is the responsibility of the user to use the maps and data appropriately and consistent within the limitations of geospatial data in general and these data in particular.Using these maps or
data for other than their intended purpose may yield inaccurate or misleading results. The FWS reserves the right to correct, update or modify geospatial inputs to these maps without
notification. The FWS shall not be held liable for improper or incorrect use of the maps and data described and/or contained herein.  The FWS  gives no warranty, expressed or implied, as
to the accuracy, reliability, or completeness of these maps and data. It is strongly recommended that these maps and data are directly acquired from the FWS and not indirectly through
other sources which may have changed the maps and data in some way. No warranty expressed or implied is made regarding the utility of the maps and data for general or scientific
purposes, nor shall the act of distribution constitute any such warranty. This disclaimer applies both to individual use of the maps and data and their aggregate use with other data. Utilizing
the maps and/or data from this page indicates your understanding and acceptance of the terms described above.

Questions regarding the data portrayed or the
methods used in the compilation of this map
should be directed to:
USFWS Southwest Regional Office, Div of Fire
Management, Albuquerque, NM  505-248-7463 Publication Date:

FIRE MANAGEMENT ZONES
Zones provide land managers, incident personnel, cooperators, and adjacent landowners a clear picture of geographic areas associated with a certain set of management actions.  Zones also assist in prioritizing treatments to meet both fuels reduction and resource
management goals.  Therefore, Zone boundaries have been defined based on values at risk (infrastructure, improvements, critical habitat, and research sites) and land management objectives. While zoning provides general guidelines for asset protection and how fuels may
be managed, FWS also considers in detail the wide range of natural and cultural heritage values that may be found in an area.  Accordingly, management practices will vary between zones even though fuel loads and type may be similar.  This management flexibility is
essential for the maintenance of resource and other identified values across the planning area.  Any identified constraints concerning management actions are specifically identified on the Operations map.  It should also be noted that the potential advantages and importance
of on-refuge zones be complimented by identifying neighboring zones with potential high asset protection values.  Whether these are formally designated as Asset Protection Zones or not, the identification of on and off-site zones provides practical information to assist refuge
management and neighboring landowners with identification and implementation of mitigation measures and management actions.
APZ - Asset Protection Zone
Primary Objective: Protection of life/property or other high value resources including critical habitat requiring protection from fire. Resource values are secondary
Primary Strategies: Reduce fire hazard through pro-active fuels treatments for point protection, institute full suppression of wildfire
SMZ- Strategic Management Zone
Primary Objective: reduce fuel intensity at landscape level to allow for safer, less costly wildfire management while balancing resource values
Primary Strategies: full range of wildfire management options considering resource values. Areas with high hazard will be identified for fuels projects to reduce to moderate fire behavior
LMZ - Land Management Zone
Primary Objective: manage fire to promote resource values, restore or maintain desired resource conditions
Primary Strategies: full range of wildfire management options with primary consideration for resource values and
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MAP USE 
The Fire Management Plan (FMP) for the New Mexico Fire
District covers eight units under one planning and
enivronmental assessment effort.  Because of  this, the
structure of  the FMP is unique.  Each unit FMP is comprised
of  four major elements that must be used together to
implement the fire management program:
*   Environmental Assesment
*   District FMP text document
*   Unit FMP text document
*   Map sheets
The Bitter Lake National Wildlife Refuge (NWR) includes all
four major elements above with 3 map sheets.  The map
sheets display a combination of  maps, tables, and text.  The
map sheets are intended to increase the efficiency and
availability of  data necessary to conduct fire managment
operations and communicate critical information to a diverse
audience.
1.  The Condition Overview map set will generally describe
land management conditions such as vegetative cover type,
topography, and fire history.
2.  The Operations map displays information necessary for
implementing fire management operations.
3.  The Planning map provides information on completed and
planned fuels treatments to meet refuge objectives.

WUI Values at Risk
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Unique Hazards – add to ops and planning maps
•Working underneath power lines
•Presence of sinkholes and soft ground throughout the Bitter Lake area
•  Oil wells are located near the North Tract and within and adjacent to the
Middle Tract.  Hydrogen Sulfide (H2S) may be present near oil wells.
Suppression and fuels treatment activities near major roadways.
Special Fire Behavior Considerations
•Rapid rates of spread and sudden changes in spread direction may be
associated with most fires in short grass prairie and some wetland habitat
types.
•The tamarisk fuel complex has not been successfully modeled via the
BEHAVE program. Expect extreme rates of spread, long distance spotting,
and high resistance to control with fires in this fuel type.

UNIQUE HAZARDS/FIRE BEHAVIOR
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• Firefighter and public safety will be the first consideration
 in all fire management actions.
• Smoke impacts to visibility along state highways 70 and
 285 will be considered, monitored, and mitigated as appropriate.
• Utilize existing natural and man-made fuel breaks to the
 maximum extent possible before creating new disturbances.
• Multiple draft sites may be utilized contingent upon water
 availability and water levels.  Consultation with refuge manager or
 resource advisor is required prior to drafting.
• Registration and tracking of smoke for planned and
 unplanned ignitions will be completed per NM Air Quality Bureau
 requirements.
• Fuels and suppression activities conducted in designated
 critical habitat will require prior consultation on allowable tactics
 with refuge manager or designated resource advisor to address
 threatened and endangered species requirements.
• Equipment use, including aircraft, is restricted in
 designated Wilderness Area.  Consult with refuge manager or
 designated resource advisor on allowed tactics prior to conducting
 operations.
• Manage fire activities to prevent the further spread of
 invasive plants.



Bitter Lake NWR:  Planning
U.S. Fish & Wildlife Service

OPERATIONAL CONSIDERATIONS

OPERATIONAL CONSTRAINTS

•Retardants and foams will not be used within 300 feet of any waterway.
•No fuels treatments will be conducted between March 1st and November
1st in areas containing Pecos sunflower (Helianthus paradoxus).
•Drafting directly from the Pecos River or sinkholes will require pre-
approval from the refuge manager or designated resource advisor.
•Heavy equipment use will require approval from refuge manager or
designated resource advisor for each incident and will be monitored to
minimize impacts to cultural resources, wetlands, and other resources at
risk.

Map and Data Disclaimer:  The US Fish and Wildlife Service (FWS) attempts to use the most current and complete geospatial data available. Geospatial data accuracy varies by theme on
the maps. These maps are intended as a synoptic view of land and fire management conditions as of the date of publication. The map information is dynamic and is updated as needed.  It
is the responsibility of the user to use the maps and data appropriately and consistent within the limitations of geospatial data in general and these data in particular.Using these maps or
data for other than their intended purpose may yield inaccurate or misleading results. The FWS reserves the right to correct, update or modify geospatial inputs to these maps without
notification. The FWS shall not be held liable for improper or incorrect use of the maps and data described and/or contained herein.  The FWS  gives no warranty, expressed or implied, as
to the accuracy, reliability, or completeness of these maps and data. It is strongly recommended that these maps and data are directly acquired from the FWS and not indirectly through
other sources which may have changed the maps and data in some way. No warranty expressed or implied is made regarding the utility of the maps and data for general or scientific
purposes, nor shall the act of distribution constitute any such warranty. This disclaimer applies both to individual use of the maps and data and their aggregate use with other data. Utilizing
the maps and/or data from this page indicates your understanding and acceptance of the terms described above.

Questions regarding the data portrayed or the
methods used in the compilation of this map
should be directed to:
USFWS Southwest Regional Office, Div of Fire
Management, Albuquerque, NM  505-248-7463 Publication Date:

FIRE MANAGEMENT ZONES
Zones provide land managers, incident personnel, cooperators, and adjacent landowners a clear picture of geographic areas associated with a certain set of management actions.  Zones also assist in prioritizing treatments to meet both fuels reduction and resource
management goals.  Therefore, Zone boundaries have been defined based on values at risk (infrastructure, improvements, critical habitat, and research sites) and land management objectives. While zoning provides general guidelines for asset protection and how fuels may
be managed, FWS also considers in detail the wide range of natural and cultural heritage values that may be found in an area.  Accordingly, management practices will vary between zones even though fuel loads and type may be similar.  This management flexibility is
essential for the maintenance of resource and other identified values across the planning area.  Any identified constraints concerning management actions are specifically identified on the Operations map.  It should also be noted that the potential advantages and importance
of on-refuge zones be complimented by identifying neighboring zones with potential high asset protection values.  Whether these are formally designated as Asset Protection Zones or not, the identification of on and off-site zones provides practical information to assist refuge
management and neighboring landowners with identification and implementation of mitigation measures and management actions.
APZ - Asset Protection Zone
Primary Objective: Protection of life/property or other high value resources including critical habitat requiring protection from fire. Resource values are secondary
Primary Strategies: Reduce fire hazard through pro-active fuels treatments for point protection, institute full suppression of wildfire
SMZ- Strategic Management Zone
Primary Objective: reduce fuel intensity at landscape level to allow for safer, less costly wildfire management while balancing resource values
Primary Strategies: full range of wildfire management options considering resource values. Areas with high hazard will be identified for fuels projects to reduce to moderate fire behavior
LMZ - Land Management Zone
Primary Objective: manage fire to promote resource values, restore or maintain desired resource conditions
Primary Strategies: full range of wildfire management options with primary consideration for resource values and
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MAP USE 
The Fire Management Plan (FMP) for the New Mexico Fire
District covers eight units under one planning and
enivronmental assessment effort.  Because of  this, the
structure of  the FMP is unique.  Each unit FMP is comprised
of  four major elements that must be used together to
implement the fire management program:
*   Environmental Assesment
*   District FMP text document
*   Unit FMP text document
*   Map sheets
The Bitter Lake National Wildlife Refuge (NWR) includes all
four major elements above with 3 map sheets.  The map
sheets display a combination of  maps, tables, and text.  The
map sheets are intended to increase the efficiency and
availability of  data necessary to conduct fire managment
operations and communicate critical information to a diverse
audience.
1.  The Condition Overview map set will generally describe
land management conditions such as vegetative cover type,
topography, and fire history.
2.  The Operations map displays information necessary for
implementing fire management operations.
3.  The Planning map provides information on completed and
planned fuels treatments to meet refuge objectives.

WUI Values at Risk

September 20, 2012 
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Unique Hazards – add to ops and planning maps
•Working underneath power lines
•Presence of sinkholes and soft ground throughout the Bitter Lake area
•  Oil wells are located near the North Tract and within and adjacent to the
Middle Tract.  Hydrogen Sulfide (H2S) may be present near oil wells.
Suppression and fuels treatment activities near major roadways.
Special Fire Behavior Considerations
•Rapid rates of spread and sudden changes in spread direction may be
associated with most fires in short grass prairie and some wetland habitat
types.
•The tamarisk fuel complex has not been successfully modeled via the
BEHAVE program. Expect extreme rates of spread, long distance spotting,
and high resistance to control with fires in this fuel type.

UNIQUE HAZARDS/FIRE BEHAVIOR
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• Firefighter and public safety will be the first consideration
 in all fire management actions.
• Smoke impacts to visibility along state highways 70 and
 285 will be considered, monitored, and mitigated as appropriate.
• Utilize existing natural and man-made fuel breaks to the
 maximum extent possible before creating new disturbances.
• Multiple draft sites may be utilized contingent upon water
 availability and water levels.  Consultation with refuge manager or
 resource advisor is required prior to drafting.
• Registration and tracking of smoke for planned and
 unplanned ignitions will be completed per NM Air Quality Bureau
 requirements.
• Fuels and suppression activities conducted in designated
 critical habitat will require prior consultation on allowable tactics
 with refuge manager or designated resource advisor to address
 threatened and endangered species requirements.
• Equipment use, including aircraft, is restricted in
 designated Wilderness Area.  Consult with refuge manager or
 designated resource advisor on allowed tactics prior to conducting
 operations.
• Manage fire activities to prevent the further spread of
 invasive plants.

#V Oil/Gas production site



Las Vegas NWR: Current Condition
U.S. Fish & Wildlife Service

Map and Data Disclaimer:  The US Fish and Wildlife Service (FWS) attempts to use the most current and complete geospatial data available. Geospatial data accuracy varies by theme on
the maps. These maps are intended as a synoptic view of land and fire management conditions as of the date of publication. The map information is dynamic and is updated as needed.  It
is the responsibility of the user to use the maps and data appropriately and consistent within the limitations of geospatial data in general and these data in particular.Using these maps or
data for other than their intended purpose may yield inaccurate or misleading results. The FWS reserves the right to correct, update or modify geospatial inputs to these maps without
notification. The FWS shall not be held liable for improper or incorrect use of the maps and data described and/or contained herein.  The FWS  gives no warranty, expressed or implied, as
to the accuracy, reliability, or completeness of these maps and data. It is strongly recommended that these maps and data are directly acquired from the FWS and not indirectly through
other sources which may have changed the maps and data in some way. No warranty expressed or implied is made regarding the utility of the maps and data for general or scientific
purposes, nor shall the act of distribution constitute any such warranty. This disclaimer applies both to individual use of the maps and data and their aggregate use with other data. Utilizing
the maps and/or data from this page indicates your understanding and acceptance of the terms described above.

Questions regarding the data portrayed or the
methods used in the compilation of this map
should be directed to:
USFWS Southwest Regional Office, Div of Fire
Management, Albuquerque, NM  505-248-7463

Publication Date:

FIRE MANAGEMENT ZONES
Zones provide land managers, incident personnel,
cooperators, and adjacent landowners a clear picture of
geographic areas associated with a certain set of
management actions.  Zones also assist in prioritizing
treatments to meet both fuels reduction and resource
management goals.  Therefore, Zone boundaries have been
defined based on values at risk (infrastructure,
improvements, critical habitat, and research sites) and land
management objectives. While zoning provides general
guidelines for asset protection and how fuels may be
managed, FWS also considers in detail the wide range of
natural and cultural heritage values that may be found in an
area.  Accordingly, management practices will vary between
zones even though fuel loads and type may be similar.  This
management flexibility is essential for the maintenance of
resource and other identified values across the planning
area.  Any identified constraints concerning management
actions are specifically identified on the Operations map.  It
should also be noted that the potential advantages and
importance of on-refuge zones be complimented by
identifying neighboring zones with potential high asset
protection values.  Whether these are formally designated as
Asset Protection Zones or not, the identification of on and off-
site zones provides practical information to assist refuge
management and neighboring landowners with identification
and implementation of mitigation measures and management
actions.

SMZ

APZAPZ - 
Off 

Refuge

FIRE MANAGEMENT 
ZONES

MAP USE 
The Fire Management Plan (FMP) for the New
Mexico Fire District covers eight units under one
planning and enivronmental assessment effort.
Because of  this, the structure of  the FMP is
unique.  Each unit FMP is comprised of  four
major elements that must be used together to
implement the fire management program:
*   Environmental Assesment
*   District FMP text document
*   Unit FMP text document
*   Map sheets
The Las Vegas National Wildlife Refuge (NWR)
includes all four major elements above with 2
map sheets.  The map sheets display a
combination of  maps, tables, and text.  The map
sheets are intended to increase the efficiency
and availability of  data necessary to conduct fire
managment operations and communicate critical
information to a diverse audience.
The Operations and Planning map sheet displays
information necessary to implement fire
management operations and provides
information on fuels treatments to meet refuge
objectives.
The Condition Overview map sheet provides
general descriptions of  land management
conditions such as vegetative cover type,
topography, and fire history.
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***Wildfire tabular data downloaded from FMIS database and
depicts completed or legacy wildfires that meeting the
following criteria:  equal to or larger than 5 acres; threatened
or suppressed on FWS lands; occurred through CY 2011.

**Prescribed fire tabular data downloaded from FMIS
database and depicts completed or legacy treatments that
meeting the following criteria:  equal to or larger than 5 acres;
ignited on FWS lands; occurred through CY 2011.

*Fire records in the Fire Management Information System (FMIS)
database provided the foundation for developing the spatial fire
history for the Refuge.   Complete and legacy records for threat
fires and fires suppressed or ignited on Refuge lands that met
the following criteria were downloaded from the FMIS database
for mapping:  Occurred through CY 2011; equal to or larger than
10 total acres.  FMIS fires that occurred after CY 2011, were
incomplete or deleted, had less than 10 total acres, or did not
have a latitude / longitude coordinate for the fire start were not
mapped.  The spatial fire history represented in this map may not
be comprehensive of the fire history on the refuge due to lack of
usable satellite imagery, failure to meet the initial criteria required
for mapping, or errors and omissions in the FMIS database.

LANDFIRE EVT v. 1.1.0 source of vegetation data
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REFUGE OVERVIEW
Las Vegas National Wildlife Refuge is located in San
Miguel County in northern New Mexico.
Established for migratory birds traveling along the Central
Flyway, this 8,672 acre refuge is comprised of native
grasslands, croplands, marshes, ponds, timbered
canyons and streams which provide important habitat for
over 254 species of birds. Las Vegas (Spanish for "the
meadows") preserves not only wildlife homes, but also a
slice of northeastern New Mexico's rich cultural history
Reference the Las Vegas NWR 2004 Comprehensive
Conservation Plan for additional information on refuge
establishment, goals, and objectives.

The broad objectives of fire management in the National
Wildlife Refuge System, as stated in the U.S. Fish and
Wildlife Service Fire Management Handbook, are to
protect and enhance habitat and ecosystems for the
benefit of fish and wildlife on Service lands.  District fire
management objectives are included within the District-
wide portion of the Fire Management Plan (FMP).
OBJECTIVES:
1.Protect life, property, human improvements, and
cultural resources from the threat of wildland fire through
prevention, education, mitigation, and restoration actions
on and adjacent to the NWRs and NFHs–FTCs.
2.Protect, restore, and maintain the ecological integrity of
native biological communities by using prescribed fire
(planned ignitions), wildfire (unplanned ignitions), and
mechanical and chemical treatment methods to support a
diversity of wildlife occurring on and near the NWRs and
NFHs–FTCs

FIRE MANAGEMENT ACTIONS:
1.Periodic mowing would continue to be used to maintain
the existing fuel break along the northwest refuge
boundary south of Highway 281.
2.The Service would continue to coordinate with
neighboring agencies and landowners to apply
prescribed fire, mechanical, and chemical treatments
across jurisdictional boundaries to reduce the threat and
severity of wildfire and improve habitat conditions.
3.The current condition class of refuge habitats would
continue to be maintained or improved through the use of
prescribed fire, mechanical, and chemical treatments.
The treatment interval would be based, in part, on
monitoring of vegetative response.
4.Mechanical and chemical treatments would continue to
be used to assist in the control of nonnative and native
invasive plant species in all parts of the refuge, as
monitoring and field assessments identify sites.
5.Broadcast burning would continue to be used to reduce
fuel loading and/or construct fuel breaks and defensible
space in order to protect refuge infrastructure, adjacent
private and state property, and identified sensitive or
critical habitat.

FIRE MANAGEMENT OBJECTIVES

FIRE MANAGEMENT PLANNING FRAMEWORK
All map products and explanatory text are subservient to
the approved New Mexico Fire District Fire Management
Plan and will be implemented under its approval
authority.  The District plan will include appendices for
each refuge to address elements not provided on the
spatial portion of the plan. The Fire Management Plan
was developed through public involvement and should be
used and referenced in conjunction with the associated
Environmental Assessment (citation)
The Fire Management Plan is intended to address
wildland fire management strategies for all acreage within
the legislated boundaries of the refuge and the defined
planning area perimeter, extending outward to the mutual
threat boundaries as specifically identified in formal
agreements with local cooperating agencies. The plan
does not address the structural fire concerns of the
Refuge.
The Fire Management Plan is developed consistent with
policy and guidance contained in:
•Federal Interagency Wildland Fire Policy
•FWS Wildland Fire Management Handbook
•Refuge Comprehensive Conservation Plan
•Refuge Habitat Management Plan



Las Vegas NWR:  Operations and Planning Map
U.S. Fish & Wildlife Service

OPERATIONAL CONSIDERATIONS
•Firefighter and public safety will be the first consideration in all fire management actions.
•Smoke impacts to visibility along U.S. Interstate 281 and U.S. Interstate 25 will be considered,
monitored, and mitigated as appropriate.
•Utilize existing natural and man-made fuel breaks to the extent possible before creating new
disturbances.
•Multiple draft sites may be utilized contingent upon water availability and water levels.  Consultation
with refuge manager or resource advisor may be required prior to drafting from ponds.
•Registration and tracking of smoke for planned and unplanned ignitions will be completed per NM Air
Quality Bureau requirements.
•Initial attack assistance is provided through local Volunteer Fire Departments (VFD) and/or the New
Mexico State Forestry resources due to no FWS fire district personnel stationed on refuge.  The FWS
fire district duty officer will inform the refuge manager of the situation and advise on additional
response.
•Fuels and suppression activities conducted in designated critical habitat will require prior consultation
on allowable tactics with Project Leader or designated resource advisor to address threatened and
endangered species requirements.
•Manage fire activities to prevent the further spread of invasive plants.
•McAllister Lake WMA is contained with the Refuge boundary.  Fuels and suppression activities that
may include the WMA will require notification and coordination with NM Department of Game and
Fish.

OPERATIONAL CONSTRAINTS
•Retardants and foams will not be used within 300 feet of any
waterway.
•Water may only be dipped from designated locations
•Heavy equipment use will require approval from refuge Project
Leader or  designated resource advisor for each incident and will be
closely monitored to minimize impacts to cultural resources, wetlands,
or other resources at risk.

Map and Data Disclaimer:  The US Fish and Wildlife Service (FWS) attempts to use the most current and complete geospatial data available. Geospatial data accuracy varies by
theme on the maps. These maps are intended as a synoptic view of land and fire management conditions as of the date of publication. The map information is dynamic and is updated
as needed.  It is the responsibility of the user to use the maps and data appropriately and consistent within the limitations of geospatial data in general and these data in
particular.Using these maps or data for other than their intended purpose may yield inaccurate or misleading results. The FWS reserves the right to correct, update or modify geospatial
inputs to these maps without notification. The FWS shall not be held liable for improper or incorrect use of the maps and data described and/or contained herein.  The FWS  gives no
warranty, expressed or implied, as to the accuracy, reliability, or completeness of these maps and data. It is strongly recommended that these maps and data are directly acquired from
the FWS and not indirectly through other sources which may have changed the maps and data in some way. No warranty expressed or implied is made regarding the utility of the maps
and data for general or scientific purposes, nor shall the act of distribution constitute any such warranty. This disclaimer applies both to individual use of the maps and data and their
aggregate use with other data. Utilizing the maps and/or data from this page indicates your understanding and acceptance of the terms described above.

Questions regarding the data portrayed or the
methods used in the compilation of this map
should be directed to:
USFWS Southwest Regional Office, Div of Fire
Management, Albuquerque, NM  505-248-7463 Publication Date:

FIRE MANAGEMENT ZONES
Zones provide land managers, incident personnel, cooperators, and adjacent landowners a clear picture of geographic areas associated with a certain set of management
actions.  Zones also assist in prioritizing treatments to meet both fuels reduction and resource management goals.  Therefore, Zone boundaries have been defined based
on values at risk (infrastructure, improvements, critical habitat, and research sites) and land management objectives. While zoning provides general guidelines for asset
protection and how fuels may be managed, FWS also considers in detail the wide range of natural and cultural heritage values that may be found in an area.  Accordingly,
management practices will vary between zones even though fuel loads and type may be similar.  This management flexibility is essential for the maintenance of resource
and other identified values across the planning area.  Any identified constraints concerning management actions are specifically identified on the Operations map.  It
should also be noted that the potential advantages and importance of on-refuge zones be complimented by identifying neighboring zones with potential high asset
protection values.  Whether these are formally designated as Asset Protection Zones or not, the identification of on and off-site zones provides practical information to
assist refuge management and neighboring landowners with identification and implementation of mitigation measures and management actions.
FIRE MANAGEMENT ZONE DEFINTIONS:
APZ - Asset Protection Zone
Primary Objective: Protection of life/property or other high value resources including critical habitat requiring protection from fire. Resource values are secondary
Primary Strategies: Reduce fire hazard through pro-active fuels treatments for point protection, institute full suppression of wildfire
SMZ- Strategic Management Zone
Primary Objective: reduce fuel intensity at landscape level to allow for safer, less costly wildfire management while balancing resource values
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MAP USE 
The Fire Management Plan (FMP) for the New
Mexico Fire District covers eight units under
one planning and enivronmental assessment
effort.  Because of  this, the structure of  the
FMP is unique.  Each unit FMP is comprised
of  four major elements that must be used
together to implement the fire management
program:
*   Environmental Assesment
*   District FMP text document
*   Unit FMP text document
*   Map sheets
The Las Vegas National Wildlife Refuge
(NWR) includes all four major elements
above with 2 map sheets.  The map sheets
display a combination of  maps, tables, and
text.  The map sheets are intended to
increase the efficiency and availability of
data necessary to conduct fire managment
operations and communicate critical
information to a diverse audience.
The Operations and Planning map sheet
displays information necessary to implement
fire management operations and provides
information on fuels treatments to meet
refuge objectives.
The Condition Overview map sheet provides
general descriptions of  land management
conditions such as vegetative cover type,
topography, and fire history.

October 10, 2012

**Prescribed fire tabular data downloaded from FMIS
database and depicts completed or legacy treatments that
meeting the following criteria:  equal to or larger than 10
acres; ignited on FWS lands; occurred through CY 2011.

FIRE MANAGEMENT ZONES

Unique Hazards
•Working underneath power lines.
•Suppression activities near roadways.  Personnel will need to
mitigate hazards associated with suppression actions near traffic.
Special Fire Behavior Considerations
•Rapid rates of spread and sudden changes in spread direction may
be associated with most fires in short grass prairie and some wetland
habitat types.

UNIQUE HAZARDS/FIRE BEHAVIOR

SMZ

APZAPZ - 
Off 

Refuge

LEGEND
Transportation / Infrastructure

!@ Headquarters
ÑØ Draft Point**

Locked Gate

Road Unknown Surface

&.

Fences[ [ [

WindmillE

Assets / Values at Risk

Boundary / Zones

McAllister Lake WMA

Structure

Las Vegas NWR

Management Units

#*

Wetlands

APZ Fire Management
Zones*

*Unless otherwise designated as an APZ, all other areas of the refuge are a SMZ.
**Draft point contingent upon annual water levels.  Evaluate lake level prior to drafting. .



Maxwell NWR: Current Condition
U.S. Fish & Wildlife Service

Map and Data Disclaimer:  The US Fish and Wildlife Service (FWS) attempts to use the most current and complete geospatial data available. Geospatial data accuracy varies by theme on
the maps. These maps are intended as a synoptic view of land and fire management conditions as of the date of publication. The map information is dynamic and is updated as needed.  It
is the responsibility of the user to use the maps and data appropriately and consistent within the limitations of geospatial data in general and these data in particular.Using these maps or
data for other than their intended purpose may yield inaccurate or misleading results. The FWS reserves the right to correct, update or modify geospatial inputs to these maps without
notification. The FWS shall not be held liable for improper or incorrect use of the maps and data described and/or contained herein.  The FWS  gives no warranty, expressed or implied, as
to the accuracy, reliability, or completeness of these maps and data. It is strongly recommended that these maps and data are directly acquired from the FWS and not indirectly through
other sources which may have changed the maps and data in some way. No warranty expressed or implied is made regarding the utility of the maps and data for general or scientific
purposes, nor shall the act of distribution constitute any such warranty. This disclaimer applies both to individual use of the maps and data and their aggregate use with other data. Utilizing
the maps and/or data from this page indicates your understanding and acceptance of the terms described above.

Questions regarding the data portrayed or the
methods used in the compilation of this map
should be directed to:
USFWS Southwest Regional Office, Div of Fire
Management, Albuquerque, NM  505-248-7463

Publication Date:

MANAGEMENT ZONES
Zones provide land managers, incident personnel,
cooperators, and adjacent landowners a clear picture of
geographic areas associated with a certain set of
management actions.  Zones also assist in prioritizing
treatments to meet both fuels reduction and resource
management goals.  Therefore, Zone boundaries have been
defined based on values at risk (infrastructure,
improvements, critical habitat, and research sites) and land
management objectives. While zoning provides general
guidelines for asset protection and how fuels may be
managed, FWS also considers in detail the wide range of
natural and cultural heritage values that may be found in an
area.  Accordingly, management practices will vary between
zones even though fuel loads and type may be similar.  This
management flexibility is essential for the maintenance of
resource and other identified values across the planning
area.  Any identified constraints concerning management
actions are specifically identified on the Operations map.  It
should also be noted that the potential advantages and
importance of on-refuge zones be complimented by
identifying neighboring zones with potential high asset
protection values.  Whether these are formally designated as
Asset Protection Zones or not, the identification of on and off-
site zones provides practical information to assist refuge
management and neighboring landowners with identification
and implementation of mitigation measures and management
actions.

All map products and explanatory text are subservient to
the approved New Mexico Fire District Fire Management
Plan and will be implemented under its approval
authority.  The District plan will include appendices for
each refuge to address elements not provided on the
spatial portion of the plan. The Fire Management Plan
was developed through public involvement and should be
used and referenced in conjunction with the associated
Environmental Assessment (citation)
The Fire Management Plan is intended to address
wildland fire management strategies for all acreage within
the legislated boundaries of the refuge and the defined
planning area perimeter, extending outward to the mutual
threat boundaries as specifically identified in formal
agreements with local cooperating agencies. The plan
does not address the structural fire concerns of the
Refuge.
The Fire Management Plan is developed consistent with
policy and guidance contained in:
•Federal Interagency Wildland Fire Policy
•FWS Wildland Fire Management Handbook
•Refuge Comprehensive Conservation Plan
•Refuge Habitat Management Plan

*MAP USE 
The Fire Management Plan (FMP) for the New
Mexico Fire District covers eight units under one
planning and enivronmental assessment effort.
Because of  this, the structure of  the FMP is
unique.  Each unit FMP is comprised of  four
major elements that must be used together to
implement the fire management program:
*   Environmental Assesment
*   District FMP text document
*   Unit FMP text document
*   Map sheets
The Maxwell National Wildlife Refuge (NWR)
includes all four major elements above with 2
map sheets.  The map sheets display a
combination of  maps, tables, and text.  The map
sheets are intended to increase the efficiency
and availability of  data necessary to conduct fire
managment operations and communicate critical
information to a diverse audience.
The Operations and Planning map sheet displays
information necessary to implement fire
management operations and provides
information on fuels treatments to meet refuge
objectives.
The Condition Overview map sheet provides
general descriptions of  land management
conditions such as vegetative cover type,
topography, and fire history.
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*Fire records in the Fire Management Information System (FMIS)
database provided the foundation for developing the spatial fire
history for the Refuge.   Complete and legacy records for threat
fires and fires suppressed or ignited on Refuge lands that met
the following criteria were downloaded from the FMIS database
for mapping:  Occurred through CY 2011; equal to or larger than
10 total acres.  FMIS fires that occurred after CY 2011, were
incomplete or deleted, had less than 10 total acres, or did not
have a latitude / longitude coordinate for the fire start were not
mapped.  The spatial fire history represented in this map may not
be comprehensive of the fire history on the refuge due to lack of
usable satellite imagery, failure to meet the initial criteria required
for mapping, or errors and omissions in the FMIS database.

**Prescribed fire tabular data downloaded from FMIS database
and depicts completed or legacy treatments that meeting the
following criteria:  equal to or larger than 5 acres; ignited on
FWS lands; occurred through CY 2011.

***Wildfire tabular data downloaded from FMIS database and
depicts completed or legacy wildfires that meeting the following
criteria:  equal to or larger than 5 acres; threatened or
suppressed on FWS lands; occurred through CY 2011.
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The broad objectives of fire management in the National
Wildlife Refuge System, as stated in the U.S. Fish and
Wildlife Service Fire Management Handbook, are to
protect and enhance habitat and ecosystems for the
benefit of fish and wildlife on Service lands.  District fire
management objectives are included within the District-
wide portion of the Fire Management Plan (FMP).
OBJECTIVES:
1.Protect life, property, human improvements, and
cultural resources from the threat of wildland fire through
prevention, education, mitigation, and restoration actions
on and adjacent to the NWRs and NFHs–FTCs.
2.Protect, restore, and maintain the ecological integrity of
native biological communities by using prescribed fire
(planned ignitions), wildfire (unplanned ignitions), and
mechanical and chemical treatment methods to support a
diversity of wildlife occurring on and near the NWRs and
NFHs–FTCs
FIRE MANAGEMENT ACTIONS:
1. Fuel breaks along the northern, western, and eastern
refuge boundary woodlots would be constructed and
maintained using mechanical, chemical, and prescribed
fire treatments to remove/thin invasive woody species.
2. The existing fuel breaks at the north/south interior
gravel road (Lake 13 Road) and the west/east interior
gravel road (Refuge Road) would be maintained annually
by mowing the rights-of-way and grading roads.
3. The Service would coordinate with neighboring
agencies and landowners to apply prescribed fire,
mechanical, and chemical treatments across
jurisdictional boundaries to reduce the threat and severity
of wildfire and improve habitat conditions.
4. The current condition class of refuge short-grass
prairie habitats would be maintained or improved through
the use of prescribed fire, mechanical, and chemical
treatments. The treatment interval would be based, in
part, on monitoring of vegetative response.
5. Mechanical and chemical treatments would be used to
assist in the control of invasive plant species in all parts
of the refuge, as monitoring and field assessments
identify sites.
6. Broadcast burning would be used to reduce fuel
loading and/or construct fuel breaks and defensible
space in order to protect refuge infrastructure, adjacent
private property, and identified sensitive or critical habitat.
7. Natural-caused wildfire would be allowed to burn in the
80-acre Research Natural Area on the southwest corner
of the refuge to restore the natural role of fire and reduce
the potential adverse effects of suppression actions. The
appropriate suppression response would be identified
and used if fire threatens to cross onto neighboring
properties or other refuge units.

FIRE MANAGEMENT OBJECTIVES

Maxwell National Wildlife Refuge is located in Colfax
County, in northeastern New Mexico,  At an elevation of
6050’, the Refuge encompasses 3,700 acres of short-
grass prairie, playa lakes, woodlots, wetlands, and
agricultural lands. Situated in an open basin, Maxwell is
surrounded by high mesas to the east and northeast and
to the west by the Sangre de Cristo Mountains.
Maxwell National Wildlife Refuge was established in
1965 as a feeding and resting area for migratory birds.
Over 350 acres of the Refuge are planted with wheat,
corn, barley, and alfalfa to provide food for resident and
migratory wildlife.
Reference the Maxwell NWR XXXX Comprehensive
Conservation Plan for additional information on refuge
establishment, goals, and objectives.

REFUGE OVERVIEW

ARIZONA
NEW MEXICO

BALCONES

OKLAHOMA-NORTH TEXAS

SOUTH
TEXAS

ARANSAS-MATAGORDA
TEXAS MID-COAST

TEXAS CHENIER PLAINS

REGION 2 FIRE DISTRICTS

FIRE MANAGEMENT PLANNING FRAMEWORK



Maxwell NWR:  Operations and Planning Map
U.S. Fish & Wildlife Service

•Firefighter and public safety will be the first consideration in all fire management
actions.
•Smoke impacts to visibility along state highways 505 and Interstate 25 will be
considered, monitored, and mitigated as appropriate.
•Utilize existing natural and man-made fuel breaks to the extent possible before
creating new disturbances.
•Multiple draft sites may be utilized contingent upon water availability and water levels.
•Consultation with refuge manager or resource advisor is required prior to drafting.
•Registration and tracking of smoke for planned and unplanned ignitions will be
completed per NM Air Quality Bureau requirements.
•Initial attack assistance is provided through local Volunteer Fire Departments (VFD)
and/or the New Mexico State Forestry resources due to no FWS fire district personnel
stationed on refuge.  The FWS fire district duty officer will inform the refuge manager
of the situation and advise on additional response.
•Fuels and suppression activities conducted in designated critical habitat will require
prior consultation on allowable tactics with Refuge Manager or designated resource
advisor to address threatened and endangered species requirements.
•Manage fire activities to prevent the further spread of invasive plants.

•Retardants and foams will not be used within 300 feet of any waterway.
•Water may only be dipped from designated locations.
•Heavy equipment use will require approval from Refuge Manager, Project Leader
or designated resource advisor for each incident and will be closely monitored in

Map and Data Disclaimer:  The US Fish and Wildlife Service (FWS) attempts to use the most current and complete geospatial data available. Geospatial data accuracy
varies by theme on the maps. These maps are intended as a synoptic view of land and fire management conditions as of the date of publication. The map information is
dynamic and is updated as needed.  It is the responsibility of the user to use the maps and data appropriately and consistent within the limitations of geospatial data in
general and these data in particular.Using these maps or data for other than their intended purpose may yield inaccurate or misleading results. The FWS reserves the right to
correct, update or modify geospatial inputs to these maps without notification. The FWS shall not be held liable for improper or incorrect use of the maps and data described
and/or contained herein.  The FWS  gives no warranty, expressed or implied, as to the accuracy, reliability, or completeness of these maps and data. It is strongly
recommended that these maps and data are directly acquired from the FWS and not indirectly through other sources which may have changed the maps and data in some
way. No warranty expressed or implied is made regarding the utility of the maps and data for general or scientific purposes, nor shall the act of distribution constitute any
such warranty. This disclaimer applies both to individual use of the maps and data and their aggregate use with other data. Utilizing the maps and/or data from this page

Questions regarding the data portrayed or the
methods used in the compilation of this map
should be directed to:
USFWS Southwest Regional Office, Div of Fire
Management, Albuquerque, NM  505-248-7463 Publication Date:

FIRE MANAGEMENT ZONES
Zones provide land managers, incident personnel, cooperators, and adjacent landowners a clear picture of geographic areas associated with a certain set of
management actions.  Zones also assist in prioritizing treatments to meet both fuels reduction and resource management goals.  Therefore, Zone boundaries have been
defined based on values at risk (infrastructure, improvements, critical habitat, and research sites) and land management objectives. While zoning provides general
guidelines for asset protection and how fuels may be managed, FWS also considers in detail the wide range of natural and cultural heritage values that may be found in
an area.  Accordingly, management practices will vary between zones even though fuel loads and type may be similar.  This management flexibility is essential for the
maintenance of resource and other identified values across the planning area.  Any identified constraints concerning management actions are specifically identified on
the Operations map.  It should also be noted that the potential advantages and importance of on-refuge zones be complimented by identifying neighboring zones with
potential high asset protection values.  Whether these are formally designated as Asset Protection Zones or not, the identification of on and off-site zones provides
practical information to assist refuge management and neighboring landowners with identification and implementation of mitigation measures and management actions.
FIRE MANAGEMENT ZONE DEFINITIONS
APZ - Asset Protection Zone
Primary Objective: Protection of life/property or other high value resources including critical habitat requiring protection from fire. Resource values are secondary
Primary Strategies: Reduce fire hazard through pro-active fuels treatments for point protection, institute full suppression of wildfire
SMZ- Strategic Management Zone
Primary Objective: reduce fuel intensity at landscape level to allow for safer, less costly wildfire management while balancing resource values
Primary Strategies: full range of wildfire management options considering resource values. Areas with high hazard will be identified for fuels projects to reduce to
moderate fire behavior
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FISCAL 
YEAR

TREATMENT LOCATION IMPLEMENTATION PROJECTED 
ACRES

OBJECTIVES CONSTRAINTS ADDITIONAL INFORMATION

Unit 8 Rx Unit 8 Feb - March 184 Broadcast burn - prairie 
maintenance and rejuvenation 

None identified Prep control lines in fall of 2011 via 
mowing/discing where needed

Ditches Refuge wide Feb - March Debris removal for irrigation
Unit 9 Rx Unit 9 and N. Lake 13 Feb - March 402 Broadcast burn - prairie 

maintenance and rejuvenation 
Opening day of 
fishing is March 1st

Prep control lines in fall of 2012 via 
mowing/discing where needed

East 13 Ditch Unit 7 Feb - March Debris removal/irrigation canal 
maintenance

Irrigation season 
starts in April

West 13 Ditch Unit 7, 5, 2 Feb - March Debris removal/irrigation canal 
maintenance

Irrigation season 
starts in April

Piles Refuge wide winter/spring general pile burn prep and identify piles year before
Unit 5 Rx Unit 5, around HQ Feb - March 340 Broadcast burn - prairie 

maintenance and rejuvenation 
Opening day of 
fishing is March 1st

Prep control lines in fall of 2013 via 
mowing/discing where needed

East 13 Ditch Unit 7 Feb - March Debris removal/irrigation canal 
maintenance

Irrigation season 
starts in April

West 13 Ditch Unit 7, 5, 2 Feb - March Debris removal/irrigation canal 
maintenance

Irrigation season 
starts in April

Piles Refuge wide winter/spring general pile burn prep and identify piles year before
Unit 2 Rx Unit 2 and Lake 12 Feb - March 357 Broadcast burn - prairie 

maintenance and rejuvenation 
Opening day of 
fishing is March 1st

Prep control lines in fall of 2014 via 
mowing/discing where needed

East 13 Ditch Unit 7 Feb - March Debris removal/irrigation canal 
maintenance

Irrigation season 
starts in April

West 13 Ditch Unit 7, 5, 2 Feb - March Debris removal/irrigation canal 
maintenance

Irrigation season 
starts in April

Piles Refuge wide winter/spring general pile burn prep and identify piles year before
Unit 1 Rx Unit 1 Feb - March 301 Broadcast burn - prairie 

maintenance and rejuvenation 
Opening day of 
fishing is March 1st

Prep control lines in fall of 2015 via 
mowing/discing where needed

East 13 Ditch Unit 7 Feb - March Debris removal/irrigation canal 
maintenance

Irrigation season 
starts in April

West 13 Ditch Unit 7, 5, 2 Feb - March Debris removal/irrigation canal 
maintenance

Irrigation season 
starts in April

Piles Refuge wide winter/spring general pile burn prep and identify piles year before

2014

2015

2016

Proposed Program of Work FY2012 - FY 2016

2012

2013

**Prescribed fire tabular data downloaded from FMIS
database and depicts completed or legacy treatments that
meeting the following criteria:  equal to or larger than 10
acres; ignited on FWS lands; occurred through CY 2011.

Unique Hazards
•There are multiple colonized prairie dog towns which could have the potential for
underground burrowing. Off road travel or hiking in these areas could lead to
potential safety concerns.
•Working beneath power lines and around buried fiber optic lines.
•Suppression activities near major roadways. Personnel will need to mitigate
hazards associated with suppression actions near traffic.
•There are multiple open dirt irrigation ditches traversing through management
units.  Off road travel or hiking in these areas could lead to potential safety
concerns.
•There is a network of underground irrigation pipe which surfaces at the north or
east side of all agricultural fields.  These might be in the form of above ground
bonnets or ground level covers.  In most cases, any irrigation related equipment
should be identified with a white carsonite post but travel in and around farm field
should be done with caution.
Special Fire Behavior Considerations
•Rapid rates of spread and sudden changes in spread direction may be
associated with most fires in short grass prairie and some wetland habitat types.
•Drought conditions may cause jackpots of Siberian elm or debris piles produced
from the removal of invasive species to burn intensely within woodlots on the
refuge resulting in a high number of standing snags.
•High wind conditions, especially in the late spring, may cause rapid rates of
spread and sudden changes in direction.

OPERATIONAL CONSTRAINTS

OPERATIONAL CONSIDERATIONS UNIQUE HAZARDS/FIRE BEHAVIORMAP USE 
The Fire Management Plan (FMP) for the New
Mexico Fire District covers eight units under one
planning and enivronmental assessment effort.
Because of  this, the structure of  the FMP is
unique.  Each unit FMP is comprised of four
major elements that must be used together to
implement the fire management program:
*   Environmental Assesment
*   District FMP text document
*   Unit FMP text document
*   Map sheets
The Maxwell National Wildlife Refuge (NWR)
includes all four major elements above with 2
map sheets.  The map sheets display a
combination of maps, tables, and text.  The map
sheets are intended to increase the efficiency
and availability of  data necessary to conduct fire
managment operations and communicate critical
information to a diverse audience.
The Operations and Planning map sheet displays
information necessary to implement fire
management operations and provides
information on fuels treatments to meet refuge
objectives.
The Condition Overview map sheet provides
general descriptions of  land management
conditions such as vegetative cover type,
topography, and fire history.

SMZ

APZ - Off Refuge



Mora NFH&TC:  Operations and Planning Map
U.S. Fish & Wildlife Service

OPERATIONAL CONSIDERATIONS

UNIQUE HAZARDS/FIRE BEHAVIOR

Map and Data Disclaimer:  The US Fish and Wildlife Service (FWS) attempts to use the most current and complete geospatial data available. Geospatial data accuracy varies by
theme on the maps. These maps are intended as a synoptic view of land and fire management conditions as of the date of publication. The map information is dynamic and is updated
as needed.  It is the responsibility of the user to use the maps and data appropriately and consistent within the limitations of geospatial data in general and these data in
particular.Using these maps or data for other than their intended purpose may yield inaccurate or misleading results. The FWS reserves the right to correct, update or modify geospatial
inputs to these maps without notification. The FWS shall not be held liable for improper or incorrect use of the maps and data described and/or contained herein.  The FWS  gives no
warranty, expressed or implied, as to the accuracy, reliability, or completeness of these maps and data. It is strongly recommended that these maps and data are directly acquired from
the FWS and not indirectly through other sources which may have changed the maps and data in some way. No warranty expressed or implied is made regarding the utility of the maps
and data for general or scientific purposes, nor shall the act of distribution constitute any such warranty. This disclaimer applies both to individual use of the maps and data and their
aggregate use with other data. Utilizing the maps and/or data from this page indicates your understanding and acceptance of the terms described above.

Questions regarding the data portrayed or the
methods used in the compilation of this map
should be directed to:
USFWS Southwest Regional Office, Div of Fire
Management, Albuquerque, NM  505-248-7463 Publication Date:

FIRE MANAGEMENT ZONES

Zones provide land managers, incident personnel, cooperators, and adjacent landowners a clear picture of geographic areas associated with
a certain set of management actions.  Zones also assist in prioritizing treatments to meet both fuels reduction and resource management
goals.  Therefore, Zone boundaries have been defined based on values at risk (infrastructure, improvements, critical habitat, and research
sites) and land management objectives. While zoning provides general guidelines for asset protection and how fuels may be managed, FWS
also considers in detail the wide range of natural and cultural heritage values that may be found in an area.  Accordingly, management
practices will vary between zones even though fuel loads and type may be similar.  This management flexibility is essential for the
maintenance of resource and other identified values across the planning area.  Any identified constraints concerning management actions are
specifically identified on the Operations map.  It should also be noted that the potential advantages and importance of on-refuge zones be
complimented by identifying neighboring zones with potential high asset protection values.  Whether these are formally designated as Asset
Protection Zones or not, the identification of on and off-site zones provides practical information to assist refuge management and
neighboring landowners with identification and implementation of mitigation measures and management actions.
For purposes of managing and supressing fire, the Mora National Fish Hatchery is under one management zone:
APZ - Asset Protection Zone
Primary Objective: Protection of life/property or other high value resources including critical habitat requiring protection from fire. Resource
values are secondary
Primary Strategies: Reduce fire hazard through pro-active fuels treatments for point protection, institute full suppression of wildfire

MAP USE 
The Fire Management Plan (FMP) for the New Mexico Fire District covers eight units
under one planning and enivronmental assessment effort.  Because of  this, the
structure of  the FMP is unique.  Each unit FMP is comprised of  four major elements that
must be used together to implement the fire management program:
*   Environmental Assesment
*   District FMP text document
*   Unit FMP text document
*   Map sheets
The Mora National Fish Hatchery and Technology Center FMP includes all four major
elements above with 2 map sheets.  The map sheets display a combination of  maps,
tables, and text.  The map sheets are intended to increase the efficiency and availability
of  data necessary to conduct fire managment operations and communicate critical
information to a diverse audience.
The Operations and Planning map sheet displays information necessary to implement
fire management operations and provides information on fuels treatments to meet
refuge objectives.
The Condition Overview map sheet provides general descriptions of  land management
conditions such as vegetative cover type, topography, and fire history.

October 10, 2012

**Prescribed fire tabular data downloaded from FMIS
database and depicts completed or legacy treatments that
meeting the following criteria:  equal to or larger than 10
acres; ignited on FWS lands; occurred through CY 2011.
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•Firefighter and public safety will be the first consideration
in all fire management actions.
•Smoke impacts to roadway visibility will be considered,
monitored, and mitigated as appropriate.
•Utilize existing natural and man-made fuel breaks to the
maximum extent possible before creating new
disturbances.
•Multiple draft sites may be utilized contingent upon water
availability and water levels.  Consultation with Center
Manager or resource advisor may be required prior to
drafting.
•Registration and tracking of smoke for planned and
unplanned ignitions will be completed per NM Air Quality
Bureau requirements.
•Initial attack assistance is provided through local Volunteer
Fire Departments (VFD) and/or the New Mexico State
Forestry resources due to no FWS fire district personnel
stationed on refuge.  The FWS fire district duty officer will
inform the Center Manager of the situation and advise on
additional response.
•Fuels and suppression activities conducted in designated
critical habitat will require prior consultation on allowable
tactics with Center Manager to address threatened and
endangered species requirements.

•Retardants and foams will not be used within
300 feet of any waterway.
•Heavy equipment use will require approval from
Center Manager or designated resource advisor
for each incident and will be closely monitored in
designated areas to minimize impacts to cultural
resources, wetlands, and other resources at risk.

Unique Hazards
•Suppression or treatment activities near major
roadways.  Personnel will need to mitigate
hazards associated with working near traffic.
Special Fire Behavior Considerations
•Rapid rates of spread and sudden changes in
spread direction may be associated with fires in
short grass fuel models.
•Under drought conditions or high fire indices,
rapid rates of spread, long-range spotting, and a
high resistance to control may be exhibited in the
ponderosa pine stand.

OPERATIONAL CONSTRAINTS
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Agency/Organization Name/Title Number 
Mora NFH&TC Jeff Powell, Center 

Manager 
575-387-6022 w 
605-760-1468 m 

Las Vegas NWR Philip Garcia, Resource 
Advisor 

505-425-3581 

NM Fire District FMO Jake Nuttall, FMO 575-835-0040 w 
575-838-7480 m 

NM Fire District PFS  575-517-0368 m 
NM Fire District FOS Andy Lopez, FOS 575-838-7482 m 
FWS, Region 2 Fire Mgmt Loren DeRosear, RFMC 505-248-6848 
Refuge Law Enforcement   
Sante Fe Zone Dispatch  505-438-5600 
Pecos Ranger District  505-757-6121 
San Miguel County Sheriff  505-425-7589 
San Miguel County Fire  505-425-6171 
NM State Forestry (LV)  505-425-7472 
NM Dept. Game and Fish  575-445-2311 
NM State Police (LV)  505-425-6771 
Las Vegas Central Dispatch  505-425-9351 
Alta Vista Regional Medical Las Vegas 505-426-3616 
University Hospital Albuquerque 505-272-2111 
Rocky Mountain EMS Las Vegas Dispatch/911 
PHI Air Medical Albuquerque 800-633-5438 
 

FISCAL 
YEAR 

TREATMENT LOCATION IMPLEMENTATION PROJECTED 
ACRES 

OBJECTIVES 

2013 Thinning Main hatchery Fall/Winter/Spring 6 HFR 

Pile burning Main hatchery late summer 6 HFR 

2014 Thinning Main hatchery Fall/Winter/Spring 6 HFR 

Pile burning Main hatchery late summer 6 HFR 

2015      
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Mora NFH: Condition Overview
U.S. Fish & Wildlife Service

Map and Data Disclaimer:  The US Fish and Wildlife Service (FWS) attempts to use the most current and complete geospatial data available. Geospatial data accuracy varies by theme on
the maps. These maps are intended as a synoptic view of land and fire management conditions as of the date of publication. The map information is dynamic and is updated as needed.  It
is the responsibility of the user to use the maps and data appropriately and consistent within the limitations of geospatial data in general and these data in particular.Using these maps or
data for other than their intended purpose may yield inaccurate or misleading results. The FWS reserves the right to correct, update or modify geospatial inputs to these maps without
notification. The FWS shall not be held liable for improper or incorrect use of the maps and data described and/or contained herein.  The FWS  gives no warranty, expressed or implied, as
to the accuracy, reliability, or completeness of these maps and data. It is strongly recommended that these maps and data are directly acquired from the FWS and not indirectly through
other sources which may have changed the maps and data in some way. No warranty expressed or implied is made regarding the utility of the maps and data for general or scientific
purposes, nor shall the act of distribution constitute any such warranty. This disclaimer applies both to individual use of the maps and data and their aggregate use with other data. Utilizing
the maps and/or data from this page indicates your understanding and acceptance of the terms described above.

Questions regarding the data portrayed or the
methods used in the compilation of this map
should be directed to:
USFWS Southwest Regional Office, Div of Fire
Management, Albuquerque, NM  505-248-7463

Publication Date:

FIRE MANAGEMENT ZONES

APZ

APZ

MAP USE 
The Fire Management Plan (FMP) for the New
Mexico Fire District covers eight units under one
planning and enivronmental assessment effort.
Because of  this, the structure of  the FMP is
unique.  Each unit FMP is comprised of  four
major elements that must be used together to
implement the fire management program:
*   Environmental Assesment
*   District FMP text document
*   Unit FMP text document
*   Map sheets
The Mora National Fish Hatchery and Technology
Center FMP includes all four major elements
above with 2 map sheets.  The map sheets
display a combination of  maps, tables, and text.
The map sheets are intended to increase the
efficiency and availability of  data necessary to
conduct fire managment operations and
communicate critical information to a diverse
audience.
The Operations and Planning map sheet displays
information necessary to implement fire
management operations and provides
information on fuels treatments to meet refuge
objectives.
The Condition Overview map sheet provides
general descriptions of  land management
conditions such as vegetative cover type,
topography, and fire history.
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Mora NFH

Years Since Last Burn

Mora NFH
91 - NB1
93 - NB3

101 - GR1
102 - GR2
121 - GS1

122 - GS2
141 - SH1
147 - SH7

161 - TU1
165 - TU5
181 - TL1

183 - TL3
186 - TL6
188 - TL8

LANDFIRE EVT v. 1.1.0 source of vegetation data

Zones provide land managers, incident personnel,
cooperators, and adjacent landowners a clear picture of
geographic areas associated with a certain set of
management actions.  Zones also assist in prioritizing
treatments to meet both fuels reduction and resource
management goals.  Therefore, Zone boundaries have
been defined based on values at risk (infrastructure,
improvements, critical habitat, and research sites) and
land management objectives. While zoning provides
general guidelines for asset protection and how fuels may
be managed, FWS also considers in detail the wide range
of natural and cultural heritage values that may be found
in an area.  Accordingly, management practices will vary
between zones even though fuel loads and type may be
similar.  This management
flexibility is essential for the
maintenance of resource and
other identified values across
the planning area.  Any
identified constraints
concerning management
actions are specifically
identified on the Operations
map.  It should also be noted
that the potential advantages
and importance of on-refuge
zones be complimented by
identifying neighboring zones
with potential high asset
protection values.  Whether
these are formally designated
as Asset Protection Zones or
not, the identification of on
and off-site zones provides
practical information to assist
refuge management and
neighboring landowners with
identification and
implementation of mitigation
measures and management
actions.
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The broad objectives of fire management in the National
Wildlife Refuge System, as stated in the U.S. Fish and
Wildlife Service Fire Management Handbook, are to
protect and enhance habitat and ecosystems for the
benefit of fish and wildlife on Service lands.  District fire
management objectives are included within the District-
wide portion of the FMP.
OBJECTIVES:
1.Protect life, property, human improvements, and
cultural resources from the threat of wildland fire through
prevention, education, mitigation, and restoration actions
on and adjacent to the NWRs and NFHs–FTCs.
2.Protect, restore, and maintain the ecological integrity of
native biological communities by using prescribed fire
(planned ignitions), wildfire (unplanned ignitions), and
mechanical and chemical treatment methods to support a
diversity of wildlife occurring on and near the NWRs and
NFHs–FTCs
FIRE MANAGEMENT ACTIONS:
1.The existing defensible space around hatchery
structures would be maintained through regular mowing
and grading of road systems.
2.The Service would coordinate with neighboring
agencies and landowners to apply prescribed fire,
mechanical, and chemical treatments across
jurisdictional boundaries to reduce the threat and severity
of wildfire and improve habitat conditions.
3.The current condition class of hatchery habitats would
be maintained or improved through the use of prescribed
fire, mechanical, and chemical treatments.  The
treatment interval would be based, in part, on monitoring
of vegetative response.
4.Mechanical and chemical treatments would be used to
assist in the control of invasive plant species in all parts
of the hatchery as monitoring and field assessments
identify sites.
5.Broadcast burning would be used to reduce fuel
loading and/or maintain defensible space in order to
protect hatchery infrastructure, adjacent private property,
and identified sensitive or critical habitat.

FIRE MANAGEMENT OBJECTIVES

REFUGE OVERVIEW
The Mora National Fish Hatchery & Technology Center is
dedicated to the restoration and recovery of the
endangered Gila trout, a fish found only in the upper
headwaters of the Gila River in New Mexico and Arizona.

The purchase of land for Mora National Fish Hatchery
was initiated in 1989, when the US Congress
appropriated financing for a hatchery feasibility study.
The Hatchery was established with the primary objective
to provide the Federal leadership to conserve, protect,
and enhance fish and wildlife and their habitat for the
continuing benefit of people.  In addition, the Center has
been tasked to assist in the preservation, culture, and
recovery of imperiled fishes of the American West. In
conjunction with this more specific mission, the hatchery

FIRE MANAGEMENT PLANNING FRAMEWORK
All map products and explanatory text are subservient to
the approved New Mexico Fire District Fire Management
Plan and will be implemented under its approval
authority.  The District plan will include appendices for
each refuge to address elements not provided on the
spatial portion of the plan. The Fire Management Plan
was developed through public involvement and should be
used and referenced in conjunction with the associated
Environmental Assessment (citation)
The Fire Management Plan is intended to address
wildland fire management strategies for all acreage within
the legislated boundaries of the refuge and the defined
planning area perimeter, extending outward to the mutual
threat boundaries as specifically identified in formal
agreements with local cooperating agencies. The plan
does not address the structural fire concerns of the
Refuge.
The Fire Management Plan is developed consistent with
policy and guidance contained in:
•Federal Interagency Wildland Fire Policy
•FWS Wildland Fire Management Handbook
•Refuge Comprehensive Conservation Plan
•Refuge Habitat Management Plan
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San Andres NWR: Current Condition
U.S. Fish & Wildlife Service

Map and Data Disclaimer:  The US Fish and Wildlife Service (FWS) attempts to use the most current and complete geospatial data available. Geospatial data accuracy varies by theme on
the maps. These maps are intended as a synoptic view of land and fire management conditions as of the date of publication. The map information is dynamic and is updated as needed.  It
is the responsibility of the user to use the maps and data appropriately and consistent within the limitations of geospatial data in general and these data in particular.Using these maps or
data for other than their intended purpose may yield inaccurate or misleading results. The FWS reserves the right to correct, update or modify geospatial inputs to these maps without
notification. The FWS shall not be held liable for improper or incorrect use of the maps and data described and/or contained herein.  The FWS  gives no warranty, expressed or implied, as
to the accuracy, reliability, or completeness of these maps and data. It is strongly recommended that these maps and data are directly acquired from the FWS and not indirectly through
other sources which may have changed the maps and data in some way. No warranty expressed or implied is made regarding the utility of the maps and data for general or scientific
purposes, nor shall the act of distribution constitute any such warranty. This disclaimer applies both to individual use of the maps and data and their aggregate use with other data. Utilizing
the maps and/or data from this page indicates your understanding and acceptance of the terms described above.

Questions regarding the data portrayed or the
methods used in the compilation of this map
should be directed to:
USFWS Southwest Regional Office, Div of Fire
Management, Albuquerque, NM  505-248-7463

Publication Date:  January 27, 2012
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Fire records in the Fire Management Information System (FMIS)
database provided the foundation for developing the spatial fire
history for the Refuge.   Complete and legacy records for threat
fires and fires suppressed or ignited on Refuge lands that met the
following criteria were downloaded from the FMIS database for
mapping:  Occurred through CY 2011; equal to or larger than 10
total acres.  FMIS fires that occurred after CY 2011, were
incomplete or deleted, had less than 10 total acres, or did not
have a latitude / longitude coordinate for the fire start were not
mapped.  The spatial fire history represented in this map may not
be comprehensive of the fire history on the refuge due to lack of
usable satellite imagery, failure to meet the initial criteria required
for mapping, or errors and omissions in the FMIS database.

**Prescribed fire tabular data downloaded from FMIS database
and depicts completed or legacy treatments that meeting the
following criteria:  equal to or larger than 5 acres; ignited on FWS
lands; occurred through CY 2011.

***Wildfire tabular data downloaded from FMIS database and
depicts completed or legacy wildfires that meeting the following
criteria:  equal to or larger than 5 acres; threatened or
suppressed on FWS lands; occurred through CY 2011.
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MAP USE 
The Fire Management Plan (FMP) for the New
Mexico Fire District covers eight units under one
planning and enivronmental assessment effort.
Because of  this, the structure of  the FMP is
unique.  Each unit FMP is comprised of  four
major elements that must be used together to
implement the fire management program:
*   Environmental Assesment
*   District FMP text document
*   Unit FMP text document
*   Map sheets
The San Andres National Wildlife Refuge (NWR)
includes all four major elements above with 3
map sheets.  The map sheets display a
combination of  maps, tables, and text.  The map
sheets are intended to increase the efficiency
and availability of  data necessary to conduct fire
managment operations and communicate critical
information to a diverse audience.
1.  The Condition Overview map set will generally
describe land management conditions such as
vegetative cover type, topography, and fire
history.
2.  The Operations map displays information
necessary for implementing fire management
operations.
3.  The Planning map provides information on
completed and planned fuels treatments to meet
refuge objectives.

FIRE MANAGEMENT PLANNING FRAMEWORK
All map products and explanatory text are subservient to
the approved New Mexico Fire District Fire Management
Plan and will be implemented under its approval
authority.  The District plan will include appendices for
each refuge to address elements not provided on the
spatial portion of the plan. The Fire Management Plan
was developed through public involvement and should be
used and referenced in conjunction with the associated
Environmental Assessment (citation)
The Fire Management Plan is intended to address
wildland fire management strategies for all acreage within
the legislated boundaries of the refuge and the defined
planning area perimeter, extending outward to the mutual
threat boundaries as specifically identified in formal
agreements with local cooperating agencies. The plan
does not address the structural fire concerns of the
Refuge.
The Fire Management Plan is developed consistent with
policy and guidance contained in:
•Federal Interagency Wildland Fire Policy
•FWS Wildland Fire Management Handbook
•Refuge Comprehensive Conservation Plan
•Refuge Habitat Management Plan
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MANAGEMENT ZONES
Zones provide land managers, incident personnel,
cooperators, and adjacent landowners a clear picture of
geographic areas associated with a certain set of
management actions.  Zones also assist in prioritizing
treatments to meet both fuels reduction and resource
management goals.  Therefore, Zone boundaries have been
defined based on values at risk (infrastructure,
improvements, critical habitat, and research sites) and land
management objectives. While zoning provides general
guidelines for asset protection and how fuels may be
managed, FWS also considers in detail the wide range of
natural and cultural heritage values that may be found in an
area.  Accordingly, management practices will vary between
zones even though fuel loads and type may be similar.  This
management flexibility is essential for the maintenance of
resource and other identified values across the planning
area.  Any identified constraints concerning management
actions are specifically identified on the Operations map.  It
should also be noted that the potential advantages and
importance of on-refuge zones be complimented by
identifying neighboring zones with potential high asset
protection values.  Whether these are formally designated as
Asset Protection Zones or not, the identification of on and off-
site zones provides practical information to assist refuge
management and neighboring landowners with identification
and implementation of mitigation measures and management
actions.

SMZ

The broad objectives of fire management in the National
Wildlife Refuge System, as stated in the U.S. Fish and
Wildlife Service Fire Management Handbook, are to
protect and enhance habitat and ecosystems for the
benefit of fish and wildlife on Service lands.  District fire
management objectives are included within the District-
wide portion of the FMP.
OBJECTIVES:
1.Protect life, property, human improvements, and
cultural resources from the threat of wildland fire through
prevention, education, mitigation, and restoration actions
on and adjacent to the NWRs and NFHs–FTCs.
2.Protect, restore, and maintain the ecological integrity of
native biological communities by using prescribed fire
(planned ignitions), wildfire (unplanned ignitions), and
mechanical and chemical treatment methods to support a
diversity of wildlife occurring on and near the NWRs and
NFHs–FTCs
FIRE MANAGEMENT ACTIONS:
1.The Service would continue to coordinate with
neighboring agencies and landowners to apply
prescribed fire, mechanical, and chemical treatments
across jurisdictional boundaries to reduce the threat and
severity of wildfire and improve habitat conditions.
2.Prescribed fire and/or mechanical treatments would
continue to be used to reduce pinyon-juniper stand
density.
3.The current condition class of refuge habitats would
continue to be maintained or improved through the use of
prescribed fire, mechanical, and chemical treatments.
The treatment interval would be based, in part, on
monitoring of vegetative response.
4.Mechanical and chemical treatments would continue to
be used to assist in the control of invasive plant species
in all parts of the refuge as monitoring and field
assessments identify sites.
5.Broadcast burning would continue to be used to reduce
fuel loading and/or construct fuel breaks and defensible
space in order to protect refuge infrastructure and
identified sensitive or critical habitat.
6.Natural-caused wildfire would continue to be allowed to
burn in all areas of the refuge to restore the natural role
of fire and reduce the potential adverse effects of
suppression actions.  Point-source protection of cultural
sites, repeaters, and military installations may be needed
in some limited situations.  If fire threatens to cross onto
neighboring properties, the appropriate suppression
response would be identified and used.

FIRE MANAGEMENT OBJECTIVES

San Andres National Wildlife Refuge is located in Dona
Ana County, south-central New Mexico, approximately 30
miles northeast of Las Cruces. The refuge encompasses
57,215 acres of the southern portion of the San Andres
Mountains.  This mountain range is about 80 miles long,
forming and arc 6 to 12 miles wide and is bordered by the
Jornada del Muerto plains to the west and the Tularosa
Basin to the east.  Elevations range from 4,430 feet to
9,176 feet at the peak of the San Andres Mountains.
The Refuge was established in January 22, 1941, “for the
conservation and development of natural wildlife
resources.” set aside “to allow natural ecological
processes to prevail ... and that portions of the property
will be made available to educational institutions and
conservation organizations for scientific research and
study.”
Ecosystem management with a better understanding of
the natural biodiversity has become a higher priority for
the Refuge. Baseline inventories of various taxonomic
groups of flora and fauna have been initiated to identify
habitat indicators for long-term monitoring. In addition, a
primary focus during recent years has been on the
restoration of a remnant population of desert bighorn
sheep (Ovis canadensis ssp. mexicana), a State-listed
endangered species in New Mexico.

REFUGE OVERVIEW



San Andres NWR:  Operations and Planning
U.S. Fish & Wildlife Service

OPERATIONAL CONSIDERATIONS OPERATIONAL CONSTRAINTS

*Map and Data Disclaimer:  The US Fish and Wildlife Service (FWS) attempts to use the most current and complete geospatial data available. Geospatial data accuracy varies by theme
on the maps. These maps are intended as a synoptic view of land and fire management conditions as of the date of publication. The map information is dynamic and is updated as
needed.  It is the responsibility of the user to use the maps and data appropriately and consistent within the limitations of geospatial data in general and these data in particular.Using
these maps or data for other than their intended purpose may yield inaccurate or misleading results. The FWS reserves the right to correct, update or modify geospatial inputs to these
maps without notification. The FWS shall not be held liable for improper or incorrect use of the maps and data described and/or contained herein.  The FWS  gives no warranty, expressed
or implied, as to the accuracy, reliability, or completeness of these maps and data. It is strongly recommended that these maps and data are directly acquired from the FWS and not
indirectly through other sources which may have changed the maps and data in some way. No warranty expressed or implied is made regarding the utility of the maps and data for general
or scientific purposes, nor shall the act of distribution constitute any such warranty. This disclaimer applies both to individual use of the maps and data and their aggregate use with other
data. Utilizing the maps and/or data from this page indicates your understanding and acceptance of the terms described above.

Questions regarding the data portrayed or the
methods used in the compilation of this map
should be directed to:
USFWS Southwest Regional Office, Div of Fire
Management, Albuquerque, NM  505-248-7463 Publication Date:

MANAGEMENT ZONES
Zones provide land managers, incident personnel, cooperators, and adjacent landowners a clear picture of
geographic areas associated with a certain set of management actions.  Zones also assist in prioritizing treatments
to meet both fuels reduction and resource management goals.  Therefore, Zone boundaries have been defined
based on values at risk (infrastructure, improvements, critical habitat, and research sites) and land management
objectives. While zoning provides general guidelines for asset protection and how fuels may be managed, FWS also
considers in detail the wide range of natural and cultural heritage values that may be found in an area.  Accordingly,
management practices will vary between zones even though fuel loads and type may be similar.  This management
flexibility is essential for the maintenance of resource and other identified values across the planning area.  Any
identified constraints concerning management actions are specifically identified on the Operations map.  It should
also be noted that the potential advantages and importance of on-refuge zones be complimented by identifying
neighboring zones with potential high asset protection values.  Whether these are formally designated as Asset
Protection Zones or not, the identification of on and off-site zones provides practical information to assist refuge
management and neighboring landowners with identification and implementation of mitigation measures and
management actions.
For purposes of managing and suppressing fire, San Andres NWR is within one zone:  Strategic Management Zone
•Primary Objective: reduce fuel intensity at landscape level to allow for safer, less costly wildfire management while
balancing resource values
•Primary Strategies: full range of wildfire management options, considering resource values. Areas with high hazard
will be identified for fuels projects to reduce to moderate fire behavior
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MAP USE 
The Fire Management Plan (FMP) for the
New Mexico Fire District covers eight units
under one planning and enivronmental
assessment effort.  Because of  this, the
structure of  the FMP is unique.  Each unit
FMP is comprised of  four major elements
that must be used together to implement the
fire management program:
*   Environmental Assesment
*   District FMP text document
*   Unit FMP text document
*   Map sheets
The San Andres National Wildlife Refuge
(NWR) includes all four major elements
above with 2 map sheets.  The map sheets
display a combination of  maps, tables, and
text.  The map sheets are intended to
increase the efficiency and availability of
data necessary to conduct fire managment
operations and communicate critical
information to a diverse audience.
1.  The Condition Overview map set will
generally describe land management
conditions such as vegetative cover type,
topography, and fire history.
2.  The Operations and Planning map
displays information necessary for
implementing fire management operations
and completed and planned fuels treatments
to meet refuge objectives.

ZONE AND 
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•Firefighter and public safety will be the first
consideration in all fire management actions.
•Smoke impacts to visibility along Interstate 70 will
be considered, monitored, and mitigated as
appropriate.
•Fuels treatment projects need to be scheduled a
minimum of three weeks prior to implementation with
WSMR to avoid mission conflicts.
•Notify WSMR Dispatch and keep informed on status
of operations.
•Utilize existing natural and man-made fuel breaks to
the maximum extent possible before creating new
disturbances.
•Registration and tracking of smoke for planned and
unplanned ignitions will be completed per NM Air
Quality Bureau requirements.
•Fuels and suppression activities conducted in
designated critical habitat will require prior
consultation on allowable tactics with refuge
manager or designated resource advisor to address
threatened and endangered species requirements.
•Manage fire activities to prevent the further spread
of invasive plants.

•Retardants and foams will not be used within 300 feet
of any waterway.
•All access onto the Refuge is controlled by White
Sands Missile Range (WSMR).  Personnel must be
escorted or possess unescorted clearance authority.
•All personnel must receive a UXO (Unexploded
Ordinance) briefing and sign waiver.
•Prior to entering White Sands Missile Range (WSMR),
contact Range Control to determine if access is
restricted due to planned or on-going missions.
•All aviation assets utilized by fire operations must be
cleared for entrance by WSMR dispatch prior to
entering WSMR airspace.  Coordinate with Alamogordo
Dispatch and WSMR on aircraft type, tail number, and
ETA.
•Multiple draft sites may be utilized contingent upon
water availability and water levels.  Consultation with
refuge manager or resource advisor is required prior to
use.
•Heavy equipment use will require approval from refuge
manager or designated resource advisor for each
incident and will be monitored to minimize impacts to
cultural resources, wetlands, and other resources at
risk.

Unique Hazards
•Unexploded ordinance may be present throughout
the refuge and WSMR
•Steep, rugged terrain
•Limited radio and/or cell phone communication
•Extensive travel times on rough roads
•Limited access
Special Fire Behavior Considerations
•Rapid rates of spread and sudden changes in
spread direction may be associated with most fires
in short grass fuels.

UNIQUE HAZARDS/FIRE BEHAVIOR
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Sevilleta NWR:  Condition Overview
U.S. Fish & Wildlife Service

REFUGE OVERVIEW
Sevilleta National Wildlife Refuge is located in Socorro
County, central New Mexico, approximately 50 miles south of
Albuquerque. Sevilleta NWR is roughly 30 miles in width and
runs 18 miles in length, covering a total of 228,770 acres or
400 square miles. Elevations range from 4,430 feet at the Rio
Grande to 9,176 feet at the peak of the Sierra Ladron
Mountains.
The Refuge was established “to preserve and enhance the
integrity and the natural character of the ecosystems …by
creating a wildlife refuge managed as nearly as possible in its
natural state, employing only those management tools and
techniques that are consistent with the maintenance of a
natural ecological process.  The intent ...is that the land and
the flora and fauna supported by it be managed to permit the
natural ecological successions and processes typical of the
area to prevail ... and that portions of the property will be
made available to educational institutions and conservation
organizations for scientific research and study.”
Reference the Sevilleta NWR July 2000 Comprehensive
Conservation Plan for additional information on refuge
establishment, goals, and objectives.

FIRE MANAGEMENT OBJECTIVES
The broad objectives of fire management in the National
Wildlife Refuge System, as stated in the U.S. Fish and Wildlife
Service Fire Management Handbook, are to protect and
enhance habitat and ecosystems for the benefit of fish and
wildlife on Service lands.  District fire management objectives
are included within the District-wide portion of the FMP.
OBJECTIVES:
1.Protect life, property, human improvements, and cultural
resources from the threat of wildland fire through prevention,
education, mitigation, and restoration actions on and adjacent
to the NWRs and NFHs–FTCs.
2.Protect, restore, and maintain the ecological integrity of
native biological communities by using prescribed fire
(planned ignitions), wildfire (unplanned ignitions), and
mechanical and chemical treatment methods to support a
diversity of wildlife occurring on and near the NWRs and
NFHs–FTCs
FIRE MANAGEMENT ACTIONS:
1.Fuel breaks at the north and south end of the Rio Grande
floodplain of the refuge would continue to be constructed and
maintained using mechanical, chemical, and prescribed fire
treatments to remove salt cedar.
2.The Service would continue to coordinate with adjacent
landowners to reduce dense stands of tamarisk within 5 miles
to the north and south of the refuge boundary along the Rio
Grande corridor to reduce the threat of wildfire to the refuge
and neighboring property.
3.The existing fuel break along the refuge boundary south of
Highway 60 would continue to be maintained through regular
grading.
4.The Service would continue to coordinate with neighboring
agencies and landowners to apply prescribed fire,
mechanical, and chemical treatments across jurisdictional
boundaries to reduce the threat and severity of wildfire and
improve habitat conditions.
5.Prescribed fire and/or mechanical treatments would
continue to be used to restore and maintain pinyon-juniper
savannah habitat at Condition Class 2 or better.
6.The current condition class of refuge habitats would
continue to be maintained or improved through the use of
prescribed fire, mechanical, and chemical treatments.  The
treatment interval would be based, in part, on monitoring of
vegetative response.
7.Mechanical and chemical treatments would continue to be
used to assist in the control of nonnative invasive plant
species in all parts of the refuge, as monitoring and field
assessments identify sites.
8.Broadcast burning would continue to be used to reduce fuel
loading and/or construct fuel breaks and defensible space in
order to protect wolf pens, refuge infrastructure, and identified
sensitive or critical habitat.
9.Natural-caused wildfire would be allowed to burn in the land
management and strategic management zones of the refuge
to restore the natural role of fire and reduce the potential
adverse effects of suppression actions.  The appropriate
suppression response would be identified and used if fire
threatens to cross onto neighboring properties.
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Map and Data Disclaimer:  The US Fish and Wildlife Service (FWS) attempts to use the most current and complete geospatial data available. Geospatial data accuracy varies by theme on the maps. These maps are intended as a
synoptic view of land and fire management conditions as of the date of publication. The map information is dynamic and is updated as needed.  It is the responsibility of the user to use the maps and data appropriately and
consistent within the limitations of geospatial data in general and these data in particular.Using these maps or data for other than their intended purpose may yield inaccurate or misleading results. The FWS reserves the right to
correct, update or modify geospatial inputs to these maps without notification. The FWS shall not be held liable for improper or incorrect use of the maps and data described and/or contained herein.  The FWS  gives no warranty,
expressed or implied, as to the accuracy, reliability, or completeness of these maps and data. It is strongly recommended that these maps and data are directly acquired from the FWS and not indirectly through other sources which
may have changed the maps and data in some way. No warranty expressed or implied is made regarding the utility of the maps and data for general or scientific purposes, nor shall the act of distribution constitute any such
warranty. This disclaimer applies both to individual use of the maps and data and their aggregate use with other data. Utilizing the maps and/or data from this page indicates your understanding and acceptance of the terms
described above.

Questions regarding the data portrayed or the
methods used in the compilation of this map
should be directed to:
USFWS Southwest Regional Office, Div of Fire
Management, Albuquerque, NM  505-248-7463

Publication Date:

MAP USE 
The Fire Management Plan (FMP) for the New Mexico Fire
District covers eight units under one planning and
enivronmental assessment effort.  Because of  this, the
structure of  the FMP is unique.  Each unit FMP is
comprised of four major elements that must be used
together to implement the fire management program:
*   Environmental Assesment
*   District FMP text document
*   Unit FMP text document
*   Map sheets
The Sevilleta National Wildlife Refuge (NWR) includes all
four major elements above with 3 map sheets.  The map
sheets display a combination of  maps, tables, and text.
The map sheets are intended to increase the efficiency
and availability of  data necessary to conduct fire
managment operations and communicate critical
information to a diverse audience.
1.  The Condition Overview map set will generally
describe land management conditions such as
vegetative cover type, topography, and fire history.
2.  The Operations map displays information necessary
for implementing fire management operations.
3.  The Planning map provides information on completed
and planned fuels treatments to meet refuge objectives.

Fire records in the Fire Management Information System (FMIS) database provided the foundation for developing the spatial fire history for the Refuge.   Complete
and legacy records for threat fires and fires suppressed or ignited on Refuge lands that met the following criteria were downloaded from the FMIS database for
mapping:  Occurred through CY 2011; equal to or larger than 10 total acres.  FMIS fires that occurred after CY 2011, were incomplete or deleted, had less than 10
total acres, or did not have a latitude / longitude coordinate for the fire start were not mapped.  The spatial fire history represented in this map may not be
comprehensive of the fire history on the refuge due to lack of usable satellite imagery, failure to meet the initial criteria required for mapping, or errors and omissions
in the FMIS database.

**Prescribed fire tabular data downloaded from FMIS database and depicts completed or legacy treatments that meeting the following criteria:  equal to or larger
than 5 acres; ignited on FWS lands; occurred through April 2012.
***Wildfire tabular data downloaded from FMIS database and depicts completed or legacy wildfires that meeting the following criteria:  equal to or larger than 5
acres; threatened or suppressed on FWS lands; occurred through April 2012.
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FIRE MANAGEMENT ZONE 
Zones provide land managers, incident personnel,
cooperators, and adjacent landowners a clear picture of
geographic areas associated with a certain set of
management actions.  Zones also assist in prioritizing
treatments to meet both fuels reduction and resource
management goals.  Therefore, Zone boundaries have been
defined based on values at risk (infrastructure, improvements,
critical habitat, and research sites) and land management
objectives.  Zone definitions are included on Mapset 2 (Project
Map) and Mapset 3 (Fire Operations).
While zoning provides general guidelines for asset protection
and how fuels may be managed, FWS also considers in detail
the wide range of natural and cultural heritage values that may
be found in an area.  Accordingly, management practices will
vary between zones even though fuel loads and type may be
similar.  This management flexibility is essential for the
maintenance of resource and other identified values across
the planning area.  Any identified constraints concerning
management actions are specifically identified on the
Operations map.
It should also be noted that the potential advantages and
importance of on-refuge zones be complimented by identifying
neighboring zones with potential high asset protection values.
Whether these are formally designated as Asset Protection
Zones or not, the identification of on and off-site zones
provides practical information to assist refuge management
and neighboring landowners with identification and
implementation of mitigation measures and management
actions.

All map products and explanatory text are subservient to the
approved New Mexico Fire District Fire Management Plan and will
be implemented under its approval authority.  The District plan will
include appendices for each refuge to address elements not
provided on the spatial portion of the plan. The Fire Management
Plan was developed through public involvement and should be
used and referenced in conjunction with the associated
Environmental Assessment (citation)
The Fire Management Plan is intended to address wildland fire
management strategies for all acreage within the legislated
boundaries of the refuge and the defined planning area perimeter,
extending outward to the mutual threat boundaries as specifically
identified in formal agreements with local cooperating agencies.
The plan does not address the structural fire concerns of the
Refuge.
The Fire Management Plan is developed consistent with policy and
guidance contained in:
•Federal Interagency Wildland Fire Policy
•FWS Wildland Fire Management Handbook
•Refuge Comprehensive Conservation Plan
•Refuge Habitat Management Plan

FIRE MANAGEMENT PLANNING FRAMEWORK



Sevilleta NWR:  Operations
U.S. Fish & Wildlife Service

Map and Data Disclaimer:  The US Fish and Wildlife Service (FWS) attempts to use the most current and complete geospatial data available. Geospatial data accuracy varies by theme on the maps. These maps are intended as a
synoptic view of land and fire management conditions as of the date of publication. The map information is dynamic and is updated as needed.  It is the responsibility of the user to use the maps and data appropriately and
consistent within the limitations of geospatial data in general and these data in particular.Using these maps or data for other than their intended purpose may yield inaccurate or misleading results. The FWS reserves the right to
correct, update or modify geospatial inputs to these maps without notification. The FWS shall not be held liable for improper or incorrect use of the maps and data described and/or contained herein.  The FWS  gives no warranty,
expressed or implied, as to the accuracy, reliability, or completeness of these maps and data. It is strongly recommended that these maps and data are directly acquired from the FWS and not indirectly through other sources which
may have changed the maps and data in some way. No warranty expressed or implied is made regarding the utility of the maps and data for general or scientific purposes, nor shall the act of distribution constitute any such
warranty. This disclaimer applies both to individual use of the maps and data and their aggregate use with other data. Utilizing the maps and/or data from this page indicates your understanding and acceptance of the terms
described above.

Questions regarding the data portrayed or the
methods used in the compilation of this map
should be directed to:
USFWS Southwest Regional Office, Div of Fire
Management, Albuquerque, NM  505-248-7463

Publication Date:
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FIRE MANAGEMENT ZONES
Zones provide land managers, incident personnel, cooperators, and adjacent landowners a clear picture of geographic areas associated with a certain set of management actions.
Zones also assist in prioritizing treatments to meet both fuels reduction and resource management goals.  Therefore, Zone boundaries have been defined based on values at risk
(infrastructure, improvements, critical habitat, and research sites) and land management objectives. While zoning provides general guidelines for asset protection and how fuels may
be managed, FWS also considers in detail the wide range of natural and cultural heritage values that may be found in an area.  Accordingly, management practices will vary between
zones even though fuel loads and type may be similar.  This management flexibility is essential for the maintenance of resource and other identified values across the planning area.
Constraints concerning management actions are specifically identified on the Operations and Planning maps.
It should also be noted that the potential advantages and importance of on-refuge zones be complimented by identifying neighboring zones with potential high asset protection values.
Whether these are formally designated as Asset Protection Zones or not, the identification of on and off-site zones provides practical information to assist refuge management and
neighboring landowners with identification and implementation of mitigation measures and management actions.
APZ - Asset Protection Zone
Primary Objective: Protection of life/property or other high value resources including critical habitat requiring protection from fire. Resource values are secondary
Primary Strategies: Reduce fire hazard through pro-active fuels treatments for point protection, institute full suppression of wildfire
SMZ- Strategic Management Zone
Primary Objective: reduce fuel intensity at landscape level to allow for safer, less costly wildfire management while balancing resource values
Primary Strategies: full range of wildfire management options considering resource values. Areas with high hazard will be identified for fuels projects to reduce to moderate fire
behavior

The Fire Management Plan (FMP) for the New Mexico
Fire District covers eight units under one planning and
enivronmental assessment effort.  Because of  this, the
structure of  the FMP is unique.  Each unit FMP is
comprised of  four major elements that must be used
together to implement the fire management program:
*   Environmental Assesment
*   District FMP text document
*   Unit FMP text document
*   Map sheets
The Sevilleta National Wildlife Refuge (NWR) includes
all four major elements above with 3 map sheets.  The
map sheets display a combination of  maps, tables, and
text.  The map sheets are intended to increase the
efficiency and availability of  data necessary to
conduct fire managment operations and communicate
critical information to a diverse audience.
1.  The Condition Overview map set will generally
describe land management conditions such as
vegetative cover type, topography, and fire history.
2.  The Operations map displays information necessary
for implementing fire management operations.
3.  The Planning map provides information on
completed and planned fuels treatments to meet
refuge objectives.

MAP USE OPERATIONAL CONSIDERATIONS
•Firefighter and public safety will be the first consideration
in all fire management actions.
•Smoke impacts to visibility along Interstate 25 and State
Highway 60 will be considered, monitored, and mitigated
as appropriate.
•Registration and tracking of smoke for planned and
unplanned ignitions will be completed per NM Air Quality
Bureau requirements.
•Consult with refuge manager or resource advisor on
LTER (Long Term Ecological Research) regarding
protection requirements for research sites during
suppression or planned treatments.
•Equipment use, including aircraft, may be restricted on
portions of the refuge.  Consult with refuge manager or
resource advisor on allowed tactics prior to conducting
operations.
•Manage fire activities to prevent the further spread of
invasive plants.

OPERATIONAL CONSTRAINTS
•Retardants and foams will not be used within 300 feet of
any waterway.
•Water may only be dipped or drafted from designated
locations.
•Off-road vehicle and equipment use in the SMZ will
require approval from the refuge manager or designated
resource advisor.*
•All wildfires will require consultation with a designated
resource advisor to identify and minimize damage to
values at risk within the refuge.*
•Heavy equipment use will require approval from the
refuge manager or designated resource advisor and will
be monitored to minimize impacts to cultural resources,
wetlands, and other resources at risk.
•Fuels and suppression activities conducted in designated
critical habitat will require prior consultation on allowable
tactics with the refuge manager or designated resource
advisor to address threatened and endangered species
requirements.
*In the event that the Incident Commander and/or the duty
officer is unable to contact the refuge manager or
resource advisor, the IC will take the appropriate actions
deemed necessary to protect life and property.

UNIQUE HAZARDS/FIRE BEHAVIOR
Unique Hazards
•Working underneath power lines (west side of refuge).
•Working above gas lines (both west and east side of
refuge).
•Working near active railway.
•Working in active and historic research areas.  Structures
are not always identified and visible, such as rebar and t-
posts.
•Suppression activities near major roadways.  Personnel
will need to mitigate hazards associated with suppression
actions near traffic.
Special Fire Behavior Considerations
•Rapid rates of spread and sudden changes in spread
direction may be associated with most fires in short grass
prairie and some wetland habitat types.
•The tamarisk fuel complex has not been successfully
modeled via the BEHAVE program. Expect extreme rates
of spread, long distance spotting, and high resistance to
control with fires in this fuel type.

SMZ

APZ
APZ - Off Refuge

SMZ

APZ

APZ - 
Off
Refuge



Sevilleta NWR:  Planning Map
U.S. Fish & Wildlife Service

PLANNING AND IMPLEMENTATION CONSIDERATIONS
•Firefighter and public safety will be the first consideration in all fire
management actions
•Smoke impacts to visibility along highway 60 and Interstate 25 will be
considered, monitored and mitigated as appropriate
•The District FMO will coordinate and prioritize annual fuels program of work.
•Numerous research sites occur throughout the refuge.  Sevilleta NWR hosts
a Long Term Ecological Research project which conducts a variety of
research across the refuge.  The LTER manager should be consulted during
project development regarding protection of sites or other requirements when
developing fire project plans.
•Utilize existing natural and man-made fuel breaks to the maximum extent
possible before creating new disturbances.
•Retardants and foams will not be used within 300 feet of any waterway.
•Registration and tracking of smoke for planned and unplanned ignitions will
be completed per NM Air Quality Bureau requirements.
•Fuels and Suppression activities conducted in designated Critical Habitat
will require prior consultation on allowable tactics with Refuge Management
to address Threatened and Endangered Species requirements.

MANAGEMENT UNITS
To facilitate the planning and implementation of
management activities, road systems and topographical
features have been used to define each management unit
where practical.  Projects may include more than one
management unit or utilize control features that cross unit
boundaries in order to meet the project objectives.
Planning for fire projects should not be limited by unit
boundaries but should be based on both the refuge
objectives and practical implementation of the project.
Five broad-scale vegetative biomes have been identified
on Sevilleta NWR; Rocky Mountain Conifer Savanna and
Woodland, Riparian, Colorado Shrub-steppe,
Chihuahuan Shrub-lands, and Short-grass Prairie.
Detailed Biome descriptions of faunal, floral, soils and
fuels characteristics are included as part of the Sevilleta
NWR FMP appendix within the New Mexico Fire District
Fire Management Plan.

Map and Data Disclaimer:  The US Fish and Wildlife Service (FWS) attempts to use the most current and complete geospatial data available. Geospatial data accuracy varies by theme on the maps. These maps are intended as a
synoptic view of land and fire management conditions as of the date of publication. The map information is dynamic and is updated as needed.  It is the responsibility of the user to use the maps and data appropriately and
consistent within the limitations of geospatial data in general and these data in particular.Using these maps or data for other than their intended purpose may yield inaccurate or misleading results. The FWS reserves the right to
correct, update or modify geospatial inputs to these maps without notification. The FWS shall not be held liable for improper or incorrect use of the maps and data described and/or contained herein.  The FWS  gives no warranty,
expressed or implied, as to the accuracy, reliability, or completeness of these maps and data. It is strongly recommended that these maps and data are directly acquired from the FWS and not indirectly through other sources which
may have changed the maps and data in some way. No warranty expressed or implied is made regarding the utility of the maps and data for general or scientific purposes, nor shall the act of distribution constitute any such
warranty. This disclaimer applies both to individual use of the maps and data and their aggregate use with other data. Utilizing the maps and/or data from this page indicates your understanding and acceptance of the terms
described above.

Questions regarding the data portrayed or the
methods used in the compilation of this map
should be directed to:
USFWS Southwest Regional Office, Div of Fire
Management, Albuquerque, NM  505-248-7463

Publication Date:

FIRE MANAGEMENT ZONES
Zones provide land managers, incident personnel, cooperators, and adjacent landowners a clear picture of geographic areas associated with a certain set of management actions.  Zones also assist in prioritizing treatments to meet both fuels reduction and
resource management goals.  Therefore, Zone boundaries have been defined based on values at risk (infrastructure, improvements, critical habitat, and research sites) and land management objectives. While zoning provides general guidelines for asset
protection and how fuels may be managed, FWS also considers in detail the wide range of natural and cultural heritage values that may be found in an area.  Accordingly, management practices will vary between zones even though fuel loads and type may be
similar.  This management flexibility is essential for the maintenance of resource and other identified values across the planning area.  Any identified constraints concerning management actions are specifically identified on the Operations map.  It should also be
noted that the potential advantages and importance of on-refuge zones be complimented by identifying neighboring zones with potential high asset protection values.  Whether these are formally designated as Asset Protection Zones or not, the identification of
on and off-site zones provides practical information to assist refuge management and neighboring landowners with identification and implementation of mitigation measures and management actions.
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MAP USE 
The Fire Management Plan (FMP) for the
New Mexico Fire District covers eight
units under one planning and
enivronmental assessment effort.
Because of  this, the structure of  the FMP
is unique.  Each unit FMP is comprised of
four major elements that must be used
together to implement the fire
management program:
*   Environmental Assesment
*   District FMP text document
*   Unit FMP text document
*   Map sheets
The Sevilleta National Wildlife Refuge
(NWR) includes all four major elements
above with 3 map sheets.  The map
sheets display a combination of  maps,
tables, and text.  The map sheets are
intended to increase the efficiency and
availability of  data necessary to conduct
fire managment operations and
communicate critical information to a
diverse audience.
1.  The Condition Overview map set will
generally describe land management
conditions such as vegetative cover type,
topography, and fire history.
2.  The Operations map displays
information necessary for implementing
fire management operations.
3.  The Planning map provides
information on completed and planned
fuels treatments to meet refuge
objectives.

FIRE MANAGEMENT ZONE DEFINITIONS
APZ - Asset Protection Zone
Primary Objective: Protection of life/property or other high value resources including critical habitat requiring protection from fire. Resource values are secondary
Primary Strategies: Reduce fire hazard through pro-active fuels treatments for point protection, institute full suppression of wildfire
SMZ- Strategic Management Zone
Primary Objective: reduce fuel intensity at landscape level to allow for safer, less costly wildfire management while balancing resource values
Primary Strategies: full range of wildfire management options considering resource values. Areas with high hazard will be identified for fuels projects to reduce to
moderate fire behavior

Sep 19, 2012 
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Southwest Native Aquatic Resources and Recovery Center:
Condition Overview

U.S. Fish & Wildlife Service
Map and Data Disclaimer:  The US Fish and Wildlife Service (FWS) attempts to use the most current and complete geospatial data available. Geospatial data accuracy varies by theme on
the maps. These maps are intended as a synoptic view of land and fire management conditions as of the date of publication. The map information is dynamic and is updated as needed.  It
is the responsibility of the user to use the maps and data appropriately and consistent within the limitations of geospatial data in general and these data in particular.Using these maps or
data for other than their intended purpose may yield inaccurate or misleading results. The FWS reserves the right to correct, update or modify geospatial inputs to these maps without
notification. The FWS shall not be held liable for improper or incorrect use of the maps and data described and/or contained herein.  The FWS  gives no warranty, expressed or implied, as
to the accuracy, reliability, or completeness of these maps and data. It is strongly recommended that these maps and data are directly acquired from the FWS and not indirectly through
other sources which may have changed the maps and data in some way. No warranty expressed or implied is made regarding the utility of the maps and data for general or scientific
purposes, nor shall the act of distribution constitute any such warranty. This disclaimer applies both to individual use of the maps and data and their aggregate use with other data. Utilizing
the maps and/or data from this page indicates your understanding and acceptance of the terms described above.

Questions regarding the data portrayed or the
methods used in the compilation of this map
should be directed to:
USFWS Southwest Regional Office, Div of Fire
Management, Albuquerque, NM  505-248-7463

Publication Date:

FIRE MANAGEMENT ZONES

APZ

MAP USE 
The Fire Management Plan (FMP) for the New
Mexico Fire District covers eight units under one
planning and enivronmental assessment effort.
Because of  this, the structure of  the FMP is
unique.  Each unit FMP is comprised of  four
major elements that must be used together to
implement the fire management program:
*   Environmental Assesment
*   District FMP text document
*   Unit FMP text document
*   Map sheets
The Dexter National Fish Hatchery and
Technology Center FMP includes all four major
elements above with 2 map sheets.  The map
sheets display a combination of  maps, tables,
and text.  The map sheets are intended to
increase the efficiency and availability of  data
necessary to conduct fire managment operations
and communicate critical information to a
diverse audience.
The Operations and Planning map sheet displays
information necessary to implement fire
management operations and provides
information on fuels treatments to meet refuge
objectives.
The Condition Overview map sheet provides
general descriptions of  land management
conditions such as vegetative cover type,
topography, and fire history.

Vegetation

UV409

13 yrs

12 yrs9 yrs

Fire History - Time Since Fire

Scott and Burgan's 40 Fuels Model

Aerial
Dexter NFH

0 0.65 1.30.325
Miles

Ü
1:24,000

1:10,000
0 0.25 0.50.125

MilesÜ

0 0.25 0.50.125
Miles

1:10,000

Ü

Dexter NFH
Landfire Vegetation

Agricultural
Conifer-Hardwood

Developed
Grassland

Non-vegetated
Riparian

Shrubland

UV409

1999

20002003

Fire History - Prescribed 

Dexter NFH 1999 2000 2003

Year of Fire

0 0.2 0.40.1
Miles

Ü
1:9,202

UV409

£¤285

Fire History - Wildfire

BLM
DOD

Private
State - NM 

Year of Fire Managing Agency

1:10,000

0 0.2 0.40.1
Miles

Ü

0 0.2 0.40.1
Miles
Ü

1:9,561

 November 05, 2012 

Dexter NFH 1999 2000 2003
Years Since Last Burn

Dexter NFH
91 - NB1

93 - NB3
98 - NB9

99 - NB9
101 - GR1

102 - GR2
103 - GR3

121 - GS1
122 - GS2

161 - TU1
181 - TL1
186 - TL6

**Prescribed fire tabular data downloaded from FMIS database
and depicts completed or legacy treatments that meeting the
following criteria:  equal to or larger than 5 acres; ignited on FWS
lands; occurred through April 2012.
***Wildfire tabular data downloaded from FMIS database and
depicts completed or legacy wildfires that meeting the following
criteria:  equal to or larger than 5 acres; suppressed on FWS
lands; occurred through CY 2011.

*Fire records in the Fire Management Information System (FMIS)
database provided the foundation for developing the spatial fire
history for the Refuge.   Complete and legacy records for threat
fires and fires suppressed or ignited on Refuge lands that met the
following criteria were downloaded from the FMIS database for
mapping:  Occurred through CY 2011; equal to or larger than 10
total acres.  FMIS fires that occurred after CY 2011, were
incomplete or deleted, had less than 10 total acres, or did not
have a latitude / longitude coordinate for the fire start were not
mapped.  The spatial fire history represented in this map may not
be comprehensive of the fire history on the refuge due to lack of
usable satellite imagery, failure to meet the initial criteria required
for mapping, or errors and omissions in the FMIS database.

LANDFIRE EVT v. 1.1.0 source of vegetation data

Zones provide land managers, incident personnel,
cooperators, and adjacent landowners a clear picture of
geographic areas associated with a certain set of
management actions.  Zones also assist in prioritizing
treatments to meet both fuels reduction and resource
management goals.  Therefore, Zone boundaries have
been defined based on values at risk (infrastructure,
improvements, critical habitat, and research sites) and
land management objectives. While zoning provides
general guidelines for asset protection and how fuels may
be managed, FWS also considers in detail the wide range
of natural and cultural heritage values that may be found
in an area.  Accordingly, management practices will vary
between zones even though fuel loads and type may be
similar.  This management
flexibility is essential for the
maintenance of resource and
other identified values across
the planning area.  Any
identified constraints
concerning management
actions are specifically
identified on the Operations
map.  It should also be noted
that the potential advantages
and importance of on-refuge
zones be complimented by
identifying neighboring zones
with potential high asset
protection values.  Whether
these are formally designated
as Asset Protection Zones or
not, the identification of on
and off-site zones provides
practical information to assist
refuge management and
neighboring landowners with
identification and
implementation of mitigation
measures and management
actions.
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FIRE MANAGEMENT PLANNING FRAMEWORK
All map products and explanatory text are subservient to
the approved New Mexico Fire District Fire Management
Plan and will be implemented under its approval
authority.  The District plan will include appendices for
each refuge to address elements not provided on the
spatial portion of the plan. The Fire Management Plan
was developed through public involvement and should be
used and referenced in conjunction with the associated
Environmental Assessment (citation)
The Fire Management Plan is intended to address
wildland fire management strategies for all acreage within
the legislated boundaries of the refuge and the defined
planning area perimeter, extending outward to the mutual
threat boundaries as specifically identified in formal
agreements with local cooperating agencies. The plan
does not address the structural fire concerns of the
Refuge.
The Fire Management Plan is developed consistent with
policy and guidance contained in:
•Federal Interagency Wildland Fire Policy
•FWS Wildland Fire Management Handbook
•Refuge Comprehensive Conservation Plan
•Refuge Habitat Management Plan

REFUGE OVERVIEW
The Dexter National Fish Hatchery & Technology Center
(Center) is located in the heart of the Pecos River Valley
in southeastern New Mexico in Dexter.
The Center is home to a fully functional Fish Culture
Facility, Molecular Ecology Laboratory, and Fish Health
Laboratory with state of the art equipment and field
expertise.
The Center currently houses over 1 million fish from 15
different threatened and endangered fish species. The
objective of the Center is to work with partners on
reintroduction of species into their native habitat; improve
the quality of fish reared through genetic research;
maintain populations in the event of catastrophic loss in
the wild.

The broad objectives of fire management in the National
Wildlife Refuge System, as stated in the U.S. Fish and
Wildlife Service Fire Management Handbook, are to
protect and enhance habitat and ecosystems for the
benefit of fish and wildlife on Service lands.  District fire
management objectives are included within the District-
wide portion of the FMP.
OBJECTIVES:
1.Protect life, property, human improvements, and
cultural resources from the threat of wildland fire through
prevention, education, mitigation, and restoration actions
on and adjacent to the NWRs and NFHs–FTCs.
2.Protect, restore, and maintain the ecological integrity of
native biological communities by using prescribed fire
(planned ignitions), wildfire (unplanned ignitions), and
mechanical and chemical treatment methods to support a
diversity of wildlife occurring on and near the NWRs and
NFHs–FTCs
FIRE MANAGEMENT ACTIONS:
1.The existing defensible space around hatchery
structures would be maintained through regular mowing
and grading of road systems.
2.The Service would coordinate with neighboring
agencies and landowners to apply prescribed fire,
mechanical, and chemical treatments across
jurisdictional boundaries to reduce the threat and severity
of wildfire and improve habitat conditions.
3.The current condition class of hatchery habitats would
be maintained or improved through the use of prescribed
fire, mechanical, and chemical treatments.  The
treatment interval would be based, in part, on monitoring
of vegetative response.
4.Mechanical and chemical treatments would be used to
assist in the control of nonnative invasive plant species in
all parts of the hatchery, as monitoring and field
assessments identify sites.
5.Broadcast burning would be used to reduce fuel
loading and/or maintain defensible space in order to
protect hatchery infrastructure and identified sensitive or
critical habitat.

FIRE MANAGEMENT OBJECTIVES



Southwest Native Aquatic Resources and Recovery Center:
 Operations and Planning Map

U.S. Fish & Wildlife Service

OPERATIONAL CONSIDERATIONS

Map and Data Disclaimer:  The US Fish and Wildlife Service (FWS) attempts to use the most current and complete geospatial data available. Geospatial data accuracy varies by
theme on the maps. These maps are intended as a synoptic view of land and fire management conditions as of the date of publication. The map information is dynamic and is updated
as needed.  It is the responsibility of the user to use the maps and data appropriately and consistent within the limitations of geospatial data in general and these data in
particular.Using these maps or data for other than their intended purpose may yield inaccurate or misleading results. The FWS reserves the right to correct, update or modify geospatial
inputs to these maps without notification. The FWS shall not be held liable for improper or incorrect use of the maps and data described and/or contained herein.  The FWS  gives no
warranty, expressed or implied, as to the accuracy, reliability, or completeness of these maps and data. It is strongly recommended that these maps and data are directly acquired from
the FWS and not indirectly through other sources which may have changed the maps and data in some way. No warranty expressed or implied is made regarding the utility of the maps
and data for general or scientific purposes, nor shall the act of distribution constitute any such warranty. This disclaimer applies both to individual use of the maps and data and their
aggregate use with other data. Utilizing the maps and/or data from this page indicates your understanding and acceptance of the terms described above.

Questions regarding the data portrayed or the
methods used in the compilation of this map
should be directed to:
USFWS Southwest Regional Office, Div of Fire
Management, Albuquerque, NM  505-248-7463 Publication Date:

FIRE MANAGEMENT ZONES

Zones provide land managers, incident personnel, cooperators, and adjacent landowners a clear picture of geographic areas associated with a certain set of management
actions.  Zones also assist in prioritizing treatments to meet both fuels reduction and resource management goals.  Therefore, Zone boundaries have been defined based
on values at risk (infrastructure, improvements, critical habitat, and research sites) and land management objectives. While zoning provides general guidelines for asset
protection and how fuels may be managed, FWS also considers in detail the wide range of natural and cultural heritage values that may be found in an area.  Accordingly,
management practices will vary between zones even though fuel loads and type may be similar.  This management flexibility is essential for the maintenance of resource
and other identified values across the planning area.  Any identified constraints concerning management actions are specifically identified on the Operations map.  It should
also be noted that the potential advantages and importance of on-refuge zones be complimented by identifying neighboring zones with potential high asset protection
values.  Whether these are formally designated as Asset Protection Zones or not, the identification of on and off-site zones provides practical information to assist refuge
management and neighboring landowners with identification and implementation of mitigation measures and management actions.
For purposes of managing and supressing fire, both the Dexter and Mora National Fish Hatcheries are under one management zone:
APZ - Asset Protection Zone
Primary Objective: Protection of life/property or other high value resources including critical habitat requiring protection from fire. Resource values are secondary
Primary Strategies: Reduce fire hazard through pro-active fuels treatments for point protection, institute full suppression of wildfire
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**Prescribed fire tabular data downloaded from FMIS
database and depicts completed or legacy treatments that
meeting the following criteria:  equal to or larger than 10
acres; ignited on FWS lands; occurred through CY 2011. !

!

!

!

!
!

Gi l a R i
ve

r

Ca n a d i a n R i v e r

P e c o s River

Ri
o 

G
r a

n d e 
Ri

v e
r

Valencia

Union

Torrance

Taos

Socorro

Sierra

Santa Fe San
Miguel

San Juan

Sandoval

Roosevelt

Rio
Arriba

Quay

Otero

Mora

McKinley

Luna

Los
Alamos

Lincoln

Lea

Hidalgo

Harding

Guadalupe

Grant
Eddy

Dona Ana

DeBaca

Curry

Colfax

Cibola

Chaves
Catron

Bernalillo

Santa Fe

Albuquerque

Clovis

Roswell

Deming
Las

Cruces

MORA
NFHTC

§̈¦25

§̈¦25

§̈¦40
§̈¦40

§̈¦10

DEXTER
NFHTC

BITTER
LAKE NWRBOSQUE DEL

APACHE NWR

GRULLA
NWR

LAS
VEGAS

NWR

MAXWELL
NWR

SAN
ANDRES

NWR

SEVILLETA
NWR

APZ

The Fire Management Plan (FMP) for the New Mexico Fire
District covers eight units under one planning and
enivronmental assessment effort.  Because of  this, the
structure of the FMP is unique.  Each unit FMP is comprised
of  four major elements that must be used together to
implement the fire management program:
*   Environmental Assesment
*   District FMP text document
*   Unit FMP text document
*   Map sheets
The Dexter National Fish Hatchery and Technology Center
FMP includes all four major elements above with 2 map
sheets.  The map sheets display a combination of  maps,
tables, and text.  The map sheets are intended to increase
the efficiency and availability of  data necessary to conduct
fire managment operations and communicate critical
information to a diverse audience.
The Operations and Planning map sheet displays
information necessary to implement fire management
operations and provides information on fuels treatments to
meet refuge objectives.
The Condition Overview map sheet provides general
descriptions of  land management conditions such as
vegetative cover type, topography, and fire history.

•Firefighter and public safety will be the first consideration
in all fire management actions.
•Smoke impacts to roadway visibility will be considered,
monitored, and mitigated as appropriate.
•Utilize existing natural and man-made fuel breaks to the
maximum extent possible before creating new
disturbances.
•Multiple draft sites may be utilized contingent upon water
availability and water levels.  Consultation with Center
Manager or designated resource advisor may be required
prior to drafting.
•Registration and tracking of smoke for planned and
unplanned ignitions will be completed per NM Air Quality
Bureau requirements.
•Initial attack assistance is provided through local Volunteer
Fire Departments (VFD) and/or the New Mexico State
Forestry resources due to no FWS fire district personnel
stationed on refuge.  The FWS fire district duty officer will
inform the Center Manager of the situation and advise on
additional response.
•Fuels and suppression activities conducted in designated
critical habitat will require prior consultation on allowable
tactics with Center Manager to address threatened and
endangered species requirements.
•Manage fire activities to prevent the further spread of
invasive plants.

•Retardants and foams will not be used within
300 feet of any waterway.
•Heavy equipment use will require approval from
Center Manager or  designated resource advisor
for each incident and will be closely monitored in
designated areas to minimize impacts to cultural
resources, wetlands, and other resources at risk.

Unique Hazards
•Suppression or treatment activities near major
roadways.
Special Fire Behavior Considerations
•Rapid rates of spread and sudden changes in
spread direction may be associated with most
fires in short grass prairie and some wetland
habitat types.
•The saltcedar fuel complex has not been
successfully modeled via the BEHAVE program.
Expect extreme rates of spread, long distance
spotting, and high resistance to control with fires
in this fuel type.

OPERATIONAL CONSTRAINTS

UNIQUE HAZARDS/FIRE BEHAVIOR
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Agency/Organization Name/Title Number 
Dexter NFH&TC Manuel Ulibarri 575-734-5910 
NM Fire District FMO Jake Nuttall, FMO 575-835-0040 w 

575-838-7480 m 
NM Fire District PFS  575-517-0368 m 
NM Fire District FOS Andy Lopez, FOS 575-838-7482 m 
FWS, Region 2 Fire Mgmt Loren DeRosear, RFMC 505-248-6848 
Refuge Law Enforcement Steve Alvarez  
Alamogordo Zone Dispatch  575-437-2286 
NM state Forestry (Capitan)  575-354-2231 
Chaves County Sheriff Dept  575-624-6770 
NM State police  575-622-7200 
Roswell Fire Department   575-624-6800 
Roswell BLM    575-627-0272 
Eastern NM Hospital  575-622-8170 
Roswell Regional Hospital  575-627-7000 
Emergicare of New Mexico  575-624-0113 
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Pre-planning meeting thoughts/ideas on Spatial FMP development 

Meeting Obj’s 

1) Identify Objectives of the Spatial FMP 

2) Determine non-spatial/spatial components of FMP needed (to meet interagency requirements?) 

3) Define maps to use and map elements for each 

4) Define FMP development process and guidelines for FWS distribution. 

a. Templates 

Preliminary spatial/non-spatial breakdown – based on current FMP template 

Non-spatial: Ch. 2, parts of Ch. 4.1, Ch. 4.3, Ch. 4.4, Ch. 5, some appendices 

Spatial: Ch. 1, Ch. 3, parts of Ch. 4.1, Ch. 4.2 

Notes on Bournda NP FMP maps 
Map Set 1 
Fire Mgmt strategy seems too vague? 
Like Location Map, fire history maps, fire behavior potential, bio threshold, veg threshold maybe, time 
since fire. 
Initial data needs to produce – fire atlas(Kari), what to use to create fire behavior potential, updated 
land ownership boundaries. 
 
Map Set 2 
Identify good base layers 
Zones vs FMU’s – like the 3 zone concept related to mgmt. strategy for both WF and Rx 
Actual working usefulness of map in current config? 
Tables – fire history on this map? Thinking about planning of Rx, time since last treated etc. 
Like having assests defined here – ecological sites etc. 
Include proposed mgmt. actions 
Maybe show adjacent landownership – related to WUI work etc. 
Need to identify FMU’s for Sev, see if zoning is still idea worth looking at somewhere or if FMU good 
 
Map Set 3 - Operations Map 
Needs to show – values (buildings, cultural, T&E sites, other at risk/sensitive, high priority), 
infrastructure, mgmt. actions allowed (as defined by FMU’s), time since burned?, adjacent land 
ownership and identified off-site values. 
Data needed to edit – road systems, wells, gates etc. 
Need – utilities, cultural sites?, drafting/refill  
Pull elements from Map 2 to make Ops map with needed mgmt. actions and defined FMU’s to more 
clearly define what can and can’t be done  



FWS Update Checklist Page 1 of 6 
for the Refuge/Unit Fire Management Plan  

 
 

FWS REVIEW CHECKLIST (SPATIAL FMP) 
FOR  

FISH AND WILDLIFE FIRE MANAGEMENT PLANS 
Based on the template of August 1, 2012 

 

 

Please review the Fire Management Plan (FMP) and complete the columns as follows:  A check-mark in the “No 
Update” column means that this portion of your FMP has been reviewed and determined not to need an update; if a 
row requires an update (answering yes to the question (s)), check the “Update Needed” column and provide an 
explanation of the changes in the “Notes/Comments” section.  This information will be included in the amendment 
(including chapter, section and comments) to be attached to the plan annually following the review. Be sure to 
adequately describe the changes so they are easily understandable to the outside reader.  Put an N/A in the “No 
Update” column for lines that do not pertain to your refuge/unit to make it easier for future reviewers to complete the 
annual review process. 

If the reviewers determine that the changes are substantial and the original intent of the document is compromised, 
then a revision of the document should be completed.  The review discussion between the line officer and the fire 
staff may support that conclusion but the responsibility for making this decision rests with the unit line officer.   

If the reviewers determine that the changes are substantial and the original intent of the document is compromised, 
then a revision of the document should be completed.  This responsibility for making this decision rests at the Unit 
Line Officer level.  

 

 

 

 

Name of Plan Reviewed for Annual Update Process:                     Review Date: 
 
 

Refuge or Unit Name  (Include Complex if applicable): 
 

Fire Staff Reviewer(s)  Name and Phone Number: 
 
 

Fire Staff Reviewer(s) Signature (for review 
approval): 
 
 
 

Refuge Reviewer(s) Name and Phone Number: 
 

 
 

Refuge Reviewer(s) Signature (for review approval): 
 
 
 

Amendment Completed and attached to Plan Date: 

Review information sent to Regional Office                                         Date: 

Review date entered in Database (Regional Office)                                    Date: 
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National Plan 
 No 
Update 
or N/A 

Update 
Needed 

Section Title – Content Notes/Comments 
 

Date 

  Chapter 1.  Policy  
   Agency Mission, Goals and Purpose   
   Federal Wildland Fire Policy   
   Federal Wildland Fire Cost Effectiveness Policy   
   National Fire Plan   
   DOI and U.S. Fish and Wildlife Policy   
   Regional Policy    
   Unit Specific Policy   
   Land Management Plans   
  Chapter 2.  Environmental Compliance  
   National Environmental Policy Act (NEPA)   
   Endangered Species Act (ESA)   
   National Historic Preservation Act (NHPA)   
   Endangered Species Act   
   Clean Air Act   
    Clean Water Act   
   The Wilderness Act   

 
District Plan 

No 
Update 
or N/A 

Update 
Needed 

Section Title – Content Notes/Comments 
 

Date 

  Chapter 3.  District Fire Management Program  
   Purpose of the FMP   
   Fire Management Goals   
   Fire Management Objectives   
   Description of District/Refuge   
   Brief description of the district and refuge, ie 

location etc. 
  

   Historical role of fire on district/refuge   
   Ignition source and seasonality   
   Fire Effects   
     Water   
     Air   
   Effects on Wildlife   
   Effects on Vegetation   
   Effects on Cultural Resources   
   NEPA Compliance   
  3.1 Wildland Fire Operational Guidancec   
   General Description of FMZ’s   
   Preparedness   
   Training/Qualifications   
   Delegation of Authority to Fire Staff   
   Readiness   
   Aviation Management   
   Fire Detection   
   Use of Wildland Fire Resource Advisors   
   Use of AD’s   
   Mutual Aid and Cross Boundary Operations   
  3.2 Incident Management   
   Dispatch, Initial Response and Initial Attack   
   Dispatching beyond IA   



FWS Update Checklist Page 3 of 6 
for the Refuge/Unit Fire Management Plan  

District Plan 
No 
Update 
or N/A 

Update 
Needed 

Section Title – Content Notes/Comments 
 

Date 

   Extended Attack   
   Delegation of Authority to Incident 

Commander 
  

   Resource Allocation and Prioritization   
   Regulatory Compliance for Managing 

Unplanned Ignitions 
  

   Use of Decision Support Tools – (WFDSS etc.)   
   Wildfire Reporting Requirements   
   Suppression Rehabilitation   
   Management of un planned ignitions   
   Records and Reports   
  3.3 Management of Planned Fuels Treatments   
   Brief description of District/Refuge fuels 

program 
  

  3.4 Fuels Management Project Implementation   
   Prescribed Fire Planning   
   Project Implementation   
   Protection of Critical Resources   
   Multiple Prescribed Fires   
   Prescribed Fire on Private Lands   
   Non-fire Fuels Treatments   
   Fuels Treatment Regulatory Compliance   
   Fuels Treatment Monitoring   
   Funding Processes   
            NFPORS   
  3.5 Treatment Effects Monitoring   
   Fire Effects Monitoring    
   Non-fire Treatment Effects Monitoring   
   Fuels Treatment Performance 

Information/Targets  
  

  3.6 Prevention, Mitigation and Education  
   Wildfire Investigation and Trespass Policies  
   Prevention/Mitigation Activities  
   Education/Outreach Activities  

If not potential for ES and BAR exist on your unit, please skip sections 3.6 and 3.7 
  3.7 Emergency Stabilization  
   ES Planning and Post-fire Assessments   
   ES Post-wildfire Issues and Values to Protect  
   ES Treatment Maintenance and Monitoring  
   ES Reporting Requirements  
  3.8 Burned Area Rehabilitation (BAR)  
   BAR Planning   
   BAR Issues and Values to Protect  
   BAR Regulatory Compliance  
   BAR Monitoring Protocols  
   BAR Contact Information  
   BAR Public Information and Public Concerns  
   BAR Reporting Requirements  
  3.9 FMP Monitoring   
   FMP Terminology  (update as needed)   
   FMP Monitoring   
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Refuge/Hatchery Plan 
No 
Update 
or N/A 

Update 
Needed 

Section Title – Content Notes/Comments 
 

Date 

  .1 Appendix .  Introduction  
   General description of the FMP area 

(location/vicinity map, size, land ownership, etc.) 
  

   • Has your vicinity map changed due to new 
acres added or from complexing for FMP? 

  

   • Total acreage changed?  If it is the same 
management?  

  

   • Are there significant changes in land ownership 
in lands surrounding unit and/or in-holdings? 
New subdivisions? 

  

   • FWS units included in the FMP – have you 
recently complexed multiple units or added new 
units to a complex?  

  

   Are there any new Significant values to 
Protect?  If so, add them in the spaces 
provided below. 
mission, special resource/ management 
designations (e.g., wilderness,  cultural sites,  
T & E species, etc.  

  

  .2 Land Management Planning, and Partnerships  
   Land/Resource Management Planning   
   Planning Documents:   
   • Does Habitat Management Plan (HMP) align 

with FMP at unit? Is it being revised? Does 
management wan HMP and FMP revisions to 
take place simultaneously? 

  

   • Is the Comprehensive Conservation Plan (CCP) 
currently being developed?  Revised? 

CCP date:  

   Fire Management Actions   
   Partnerships   
   Internal Partnerships changes? (Use spaces below 

to add new partnerships) 
  

   External Partnerships changes?   
  .3 Fire Management Zone Characteristics  
   Fire Management Strategies   
   Have the CCP Goals, strategies, and actions for 

FMP-wide fire management changed?   If so, 
describe the changes in the comment box. 

 
 

   Have the Standards and guidelines/desired 
conditions from the CCP or other planning 
documents/handbooks changed?  If so, describe 
the changes in the comment box. 
 

  

   Common Characteristics of the FMUs   
   Fire Management Zones    
 

  
Have the FMZs changed in your FMP? Do they 

need to be revised or more added/deleted?  If 
so, fill out the information below.   

  

   Description of the FMZ  (add new information  
about FMZ below) 

  

   • FMZ name    
   • vicinity map   
   • adjacent ownership and jurisdiction   
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Refuge/Hatchery Plan 
No 
Update 
or N/A 

Update 
Needed 

Section Title – Content Notes/Comments 
 

Date 

   • Wildfire response objectives   
   • Values to Protect   
   Fire Management Considerations and 

Constraints 
  

   • List specific considerations and 
constraints to refuge 

  

   Safety Considerations    

   • Firefighter and Public safety   

   • Unique hazards   

   • Special Fire Behavior   

   Fuels Management Strategies   
   • Description of previous treatments   
   • Potential size and scope of fuels treatments   
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Map 

No 
Update 
or N/A 

Update 
Needed 

Section Title – Content Notes/Comments 
 

Date 

   Fire Management Unit - Specific 
Descriptions  

  

 
  

Have the FMUs changed in your FMP? Do they 
need to be revised or more added/deleted?  If 
so, fill out the information below.   

  

   Description of the FMU  (add new information  
about FMU below) 

  

   • FMU name    
   • vicinity map   
   • adjacent ownership and jurisdiction   
   • fire management objectives   
   • vegetation types   
   • fuel models    
   • burnable acres   
 

  
• Unique physical characteristics affecting fire 

management (topography, soils, access, fire 
effects, etc.) 

  

   • values to protect / uses that affect (or are 
affected by) fire management decisions 

  

   Fire Management Guidance   
   Have any of the following changed?  If so, add 

comments/changes in comment box or use 
space below to add new. 

  

   • Wildfire response objectives   
   • Potential size and scope of fuels treatments   
   • Approved fuels treatments and methods,    
   • Restrictions, limitations, constraints,    
   • Suppression Damage Repair, ES, and BAR 

considerations 
  

   FMU Safety Considerations (use space below to 
add new) 

  

 
Contents 

 No 
Update 
or N/A 

Update 
Needed 

Section Title – Content Notes/Comments 
 

Date 

   District Plan   
   Refuge Plans   
   Map Sets   
   Delegation of Authority   
   NEPA/EA   
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FWS Spatial Planning Meeting 
- Albuquerque, NM 
 
Monday September 19, 2011 
Participants: Cameron Tongier, Jason Riggins, Kari Gromatzky, Becky Brooks, Jake Nuttall, Loren 
DeRosear, Mark Kaib,  Jeff Manley 
 
Introduction – Cameron 
Starfire - Jeff 
 
Discussions: 
- liability if identify needs (e.g. fuel hazards) through planning process and don’t follow through 
(referring to STARFire presentation). Also potential liability if we fail to plan. 
- General map disclaimer needs to go through solicitor to make sure its adequate 
- consider multiple audiences (ops, WFDSS, communications, successors/new staff, line officers_ 
- what goes into spatial and what stays in text document? 
- how does this process change the overall FMP planning process? 
- opportunities to integrate data and process with WFDSS, IFTDSS, FMIS, I&M, incident teams 
- iterative process through the pilots – each one might may inform and change the last 
- streamline fire planning process 
- consider multiple types/situations of refuges and parks to test/pilot to learn from different situations 
- FMU/FMZ/what do they mean? 
- frequency of update – as needed – trigger events, significant change 
- definition of wui – or just go the the developments 
- how to streamline/simplify the data collection process (gps, heads up digitizing, etc) 
- operational subset of total FMP dataset  - ops is one audience  
- ‘squeeze’ as much as data out of FMP as possible 
- ‘squeeze’ as much boilerplate language as possible out of the FMP 
-- put into higher level guidance or other doc for reference 
-- reference back to CCP and other docs without quoting verbatim 
 
Datasets (cumulative across days) 
- see Keri’s handout plus: 
- landfire 40 fuels 
- WUI 
- topo 
- context map 
- T&E species (refer to CCP for description) 
- Hydrology 
- Values at risk – buildings, wells, research areas, cultural, critical habitat, utilities, research sites (LTER) 
 
Tuesday September 20, 2011 
Participants: Cameron, Kari, Jake, Jason, Becky, Mark, Jeff, Ryan Whiteaker 
 
 -Objective for day - Determine what can come out of FMP 
- Process – move through existing FMP and make decisions where the information will be reference or 
turned into spatial expression. See Cameron’s notes on the FMP draft which captured recommendations 
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- What’s Ops map, fuels map, planning map, others 
- What data is needed to produce maps 
-  being able to reference other documents depends on the higher level (e.g. CCP) or companion (e.g. 
HMP) being current and available, otherwise will have to be loaded into FMP and consider compliance 
needs 
- need to see what actions are already covered in higher level (e.g. CCP) re: compliance 
 - where does the fire effects info go. Where is it discussed already and how thorough is it to provide 
information that supports the planned actions. If not elsewhere probably needs to go into FMP. 
Synthesize info contained other documents to the extent possible. 
- cultural sites – most damage from suppression activities, not from direct fire effects. Understand zones 
where they exist and refer to best management practices. May identify as zones to not disturb ground 
- Land ownership and use – consider both internal and adjacent lands 
- Becky will boilerplate chapter 2 
- NEPA – specify where compliance for the FMP exists (CCP, separate FMP compliance, CE’s etc.) 
- need to rewrite higher level handbooks and guidance to be able to be incorporated by reference in a 
straightforward way 
- what information is common to all, what is specific to a particular unit/refuge. Move the ‘common to 
all’ into higher level docs (district, region or national) 
- small non-complex units may be able to be grouped and covered in single plan and compliance 
- district-wide FMP and compliance may be possible.  Biggest benefit might be in compliance 
- in document, need a table on what needs to be updated annually, and/or following trigger events (like 
a large wildfire), and assign responsibility for each task 
- what are the roles and values of annual and 5 year plan reviews 
- how and where to represent general fire effects on vegetation, and the desired condition for each 
community 
- The process begun at Sevilleta could be expanded to a district level pilot at a future point in time 
- The approach under discussion would ideally move a lot of information up to district and service wide 
documents. However for the pilot will probably still have to put most of the stuff into the single refuge 
plan until a decision is made whether to move beyond the pilot 
- How do you make explicit the fuel prioritization process at the local/district level 
- operations maps will have a lot of info both text and spatial 
- all maps should have reminders of general constraints such as retardant restrictions, prohibition on use 
of all water sources other than those designated/approved on the ops map 
- Aviation map – water to use, retardant restricted, aviation hazards, pre-planned helispots or landing 
zones, areas off limits for aviation ops 
- fuel maps will be strategic planning – e.g. planned projects, rotation, return interval, etc. Fuel 
operations and individual project plans will use mostly operations mapset 
- include water fill sites on and off site on map 
 
Wednesday September 21, 2011 
Participants: Cameron, Kari, Jake, Jason, Becky, Ryan, Jeff 
 
- Consider on-site/off-site protection values 
- Work w/communities, state and others to promote mutually beneficial projects 
- Proposal for FMU/zones: 
 Asset Protection –  

• Primary Objective: Protection of life/property or other high value resources requiring 
protection from fire. Resource values are secondary 
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• Primary Strategies: Reduce fire hazard through pro-active fuels treatments for point 
protection, institute full suppression of wildfire 

  
 Strategic – 

• Primary Objective: reduce fuel intensity at landscape level to allow for safer, less costly 
wildfire management while balancing resource values 

• Primary Strategies: full range of wildfire management options, considering resource values. 
Areas with high hazard will be indentified for fuels projects to reduce to moderate fire 
behavior 

 Land Management –  
• Primary Objective: manage fire to promote resource values, restore or maintain desired 

resource conditions 
• Primary Strategies: full range of wildfire management options with primary consideration 

for resource values and objectives. Fuels projects will be identified to restore or maintain 
resource conditions within desired conditions 

 
Dive in after lunch and start developing mapsets, mapset descriptions, and modify the draft FMP to 
remove information. 
 
Thursday September 22, 2011 
Participants: Cameron, Kari, Jake, Jason, Becky, Ryan, Jeff 
 
 AM – Continue work on maps, documents (national, regional, refuge), and mapsheet definitions 

• Discussions re: how to relate fire management zones to habitat management units. Will need 
further discussion w/refuge as HMUs are being redefined 

• Discussions on how to best format maps to reduce clutter while displaying key information in 
maps, tables, and text 

• Discussion re: need to note in FMP document list of information that may be change without 
further consultation (e.g. comm. Plan, agency contacts, fuels treatment plan). Further, will need 
to make explicit that all other information in document and on maps requires further 
consultation to ensure changes remain within compliance.  

 
PM – Work on presentation format and materials for Friday AM refuge presentation. 
 
Brief to:  
- Butch Wilson, Tom Harvey, Loren DeRosear, Andrew Hunsinger, Mark Kaib 
 
Questions/Discussion: 
- Structure of FMP: national, district, refuge. Text and maps. Maps represent spatial data but also 
include additional key information in tables and text blocks on mapsheet 
- how many maps? 4 mapsets 
- will the new plan formats be more stable? Yes – easier to update, streamlined process. Primarily a new 
way of implementing existing FMP template to be more usable 
- are there similar efforts in other regions? This is the pilot, so not yet. Intend to do pilots in other 
regions over next year. 
- workload relative to traditional FMP? Here it was a rapid process. Other less data rich areas may take 
more effort. 
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- Policy/legal conflicts? No. Another way of developing and implementing existing requirements. 
- refresh cycle 5 years? Has been changed to look at it annually, for actual revision, look more at triggers 
than set date for renewal. 
- how does this get rolled out? Will eventually develop guidance on how to implement this process at 
national office. 
- will there be much data collection needed for other NM units? Some yes. Sevilleta and Bosque are data 
rich, some of the others will take additional effort. 
- next steps briefing Sevilleta and Bosque refuge managers tomorrow. Complete the drafts of 
documents and maps. Begin compliance process using national contract Becky put in place. 
 
Additional discussions – next steps: 
- documenting draft process for others to follow 
- anticipate and write down recommendations for annual/periodic update process once initial plan is in 
place 
- need to visit with regional NEPA staff to talk about the initiative and see what concerns/issues they 
have so they can be addressed by the contractor 
- need to consider practical timeframe and additional workload to collect data, nepa scoping and 
consultation process, etc. for the district-wide effort 
- for scoping – consider scheduling all in one week  
- for data collection and getting info from existing FMPs, need to schedule and implement work sessions 

• Sevilleta 
• Bosque 
• Maxwell/LV/Mora - October 
• San Andre – Ryan 
• Bitterlake/Dexter – Jake - next week 

 
Potential disclaimer language: 
The US Fish and Wildlife Service (FWS) attempts to use the most current and complete geospatial data 
available. Geospatial data accuracy varies by theme on the maps. These maps are intended as a synoptic 
view of present  land and fire management conditions as of the date of publication. Using these maps or 
data for other than their intended purpose may yield inaccurate or misleading results. The FWS reserves 
the right to correct, update or modify geospatial inputs to these maps without notification. The FWS 
shall not be held liable for improper or incorrect use of the maps and data described and/or contained 
herein. Other than their use as an expression of Refuge Fire Management program intent and practices, 
these maps and data are not legal documents and are not intended to be used as such. The information 
contained in these maps and data is dynamic and is updated as needed. 
 
It is the responsibility of the user to use the maps and data appropriately and consistent within the 
limitations of geospatial data in general and these data in particular. The FWS  gives no warranty, 
expressed or implied, as to the accuracy, reliability, or completeness of these maps and data. It is 
strongly recommended that these maps and data are directly acquired from the FWS and not indirectly 
through other sources which may have changed the maps and data in some way. No warranty expressed 
or implied is made regarding the utility of the maps and data for general or scientific purposes, nor shall 
the act of distribution constitute any such warranty. This disclaimer applies both to individual use of the 
maps and data and their aggregate use with other data. Utilizing the maps and/or data from this page 
indicates your understanding and acceptance of the terms described above. 
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Friday September 23, 2011 
 
1000-1200 – Team briefing @ Sevilleta for Sevilleta and Bosque staff. 
 
 
Sev FMP Meeting October 6, 2011 
 
Cathy – Edit content under refuge overview to clarify establishment of refuge, general reason for refuge. 
 
Group discussion on how specific fire mgmt. objectives should be within the refuge spatial FMP portion.  
Will keep the broader goals in the district portion of the plan.   
 
Discussion on fire mgmt. units based on roads vs. biomes, general consensus that biomes will be used 
for developing objectives and strategies. 
 
Take veg map and break into 5 biomes, use existing mgmt. units as reference units.  Strategies will relate 
to biomes and mgmt. units will be used for logistics and reference points.  Overlay both on project map. 
 
Refuge staff will need to review old FMP for detailed portions that may need to be included in the 
district appendix such as veg. community descriptions, other detailed information pertinent to role of 
fire mgmt./planning activities etc. 
 
Zone names are not intuitive.  Asset zone was good, confusion on strategic vs. land mgmt. zones. 
Work on definitions (land mgmt. zone has constraints such as MIST, no dozer, etc.) 
 
Action Items- 
Kari develop 5 biome layer – give Kari the 5 names 
Develop SEV specific FMP objectives and strategies 
Develop biome descriptions – general characteristics, mgmt. obj.s, constraints, assets 
Finish compiling text and tables and add to map templates – send to Kari when completed 
Fire staff ground truth gates if needed, Jason get with Jon on water sources, gates (locked vs unlocked), 
research sites, roads drivable vs. not 
Determine if LTER sites need to be individually shown on map or lumped. 
Get with Jon on arch sites, will need to develop text box for ops map talking about arch sites and need 
for resource advisor when using heavy equipment – do we want to have arch points on map? 
Naming of existing mgmt. units, any changes made get to Jason 
Once draft FMP is complete, coordinate briefing/info meeting with LTER for input 
 
EA Meeting 11/07/11  RO 
Susan, Ryan, Jake, Jason 
 
Susan will need FMP mapset template for pulling text to put into an 8x11 doc for scoping purpose.  Kari 
will need to put a map together for use in this doc. 



 
 

Spatial Fire Management Plan 
Pilot Study: Sevilleta NWR  

September 19-23, 2011 
 

Attendance Required : Cameron Tongier, Becky Brooks, Jeff Manley (NPS), Jake Nuttall, Jason 
Riggins, Ryan Whiteaker, Kari Gromatzky.  
 
Agenda: 
 
Monday, 19 Sep –  
  
 1300 – 1400: Introductions, National Office briefing and introduction to Spatial Fire 
Management Planning process. 
 1400 – 1500: Jeff Manley – STARFire demo, and Q-A 
 1500 – COB: Open discussion – Compare current Sevilleta FMP to spatial model, identify 
what can be made spatial and what can’t. (This will be a dynamic process throughout the 
week).  
 
Tuesday, 20 Sep –  
  
 0800 – 1130: Open discussion – Begin process of identifying data needs and discuss 
current data models and organization. 
 1130 – 1230: Lunch 
 1230 – COB: Continue data discussion/organization. 
 
Wednesday, 21 Sep –  
 
 0800 – 1130: Begin data compilation and map production, continue with organizing 
structure of FMP, design written portions to accommodate spatial portions. 
 1130 – 1230: Lunch 
 1230 – COB: Data compilation and map production. 
 
Thursday, 22 Sep –  
  
 0800 – 1130: Data compilation and map production. 
 1130 – 1230: Lunch 
 1230 – COB: Data compilation and map production. Develop presentation for field 
personnel.  
 



Friday, 23 Sep –  
 0800 – 0900: Finalize presentation, Regional Office closeout. 
 0900 – 1000: Drive to Sevilleta NWR 
 1000 – 1200: Sevilleta NWR, Presentation to line officers, biologists and other interested 
overhead. 
 1200 – 1300: Lunch at Sevilleta NWR 
 1300 – COB: Closeout and head home! 
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The U.S. Fish and Wildlife Service (FWS) Fire Management Program is embarking on new ways to 
develop and maintain fire management plans that takes full advantage of spatial capabilities.  The 
long term intent of this process is to make the fire planning process more efficient and produce 
more useful products.  The concept is based on a successful Spatial Fire Management Planning 
program developed in Australia.  

INITIAL SPATIAL FIRE MANAGEMENT PLAN PILOT 

The first Spatial Fire Management Plan (SFMP) pilot project was initiated September 19, 2011 by 
the FWS in Region 2 (R2).The pilot started with a week-long meeting attended by the National 
Office Fire Planner and the Geospatial Analyst, various fire staff from the Region and the National 
Park Service National Fire Planner who expressed interest in learning from our initial process to 
duplicate it within his bureau.   

The objective of the meeting was to discuss the “how to” of formulating the product to:  make it 
efficient, ensure that it meets the needs of the field, and uphold fire and environmental policy 
compliance.  The R2 fire staff came to the meeting prepared with appropriate data layers collected 
and a well thought out vision of what would meet their needs.  Within 2 days of focused discussion, 
a mapset and a much smaller text document containing non-mappable information were 
formulated for Sevilletta National Wildlife Refuge (NWR).  

The “Outside-the-Box” discussions continued which lead to the determination that the Region could 
support producing one SFMP for the entire NM Fire District that includes seven National Wildlife 
Refuges and two Fish Hatcheries.  A contractor, supplied by the national office, was also engaged to 
provide writer/editor assistance in producing a National Environmental Policy Act (NEPA) 
document to support compliance for all nine units.  The NEPA document also utilizes spatial 
products for clarity and efficiency.  

During the initial week, the draft products were presented to the Regional Staff (including Refuges) 
and the Sevilletta NWR staff to introduce the concept and to verify content and management 
considerations on the map.  The resulting discussions were very positive and supportive. 
Ultimately, the Refuge staff would be involved from the onset of the SFMP process but due to the 
uncertainty of the ‘pilot’, the fire staff worked through the initial process without the assistance of 
the Refuge. 

The Pilot SFMP will be finished by the end of April (7 month process – interrupted by 1 month of 
prescribed burning).  The products produced include:  a mapset for each unit and a small text 
portion outlining the unique aspects of each unit; a small text document that covers information 
pertaining to all the units, and a NEPA document with the same framework as the SFMP.   

WAVE OF THE FUTURE: 

Word of this process has sparked interest within all wildland fire agencies as well as Non-
Governmental Organizations and States.  Pilot projects are being initiated in all four DOI bureaus 
and the Forest Service is in the initial stages of determining how it would fit into their planning 
process.  FWS Personnel in Wildlife Biology and Comprehensive Conservation Planning also 
requested information and recognize the utility of this type of product in completing habitat 
management plans and land management plans.   
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BENEFITS: 
Benefits that have been and may be realized by this process include:  
 Overall cost and time to produce and update SFMPs is greatly reduced. 
  Data layers are being collected (and updated) for the SFMP which can then be stored at the 

Regional and National level for use in other planning efforts. 
 Geospatial information from the SFMP can integrate with other spatially based systems 

such as Wildland Fire Decision Support System (WFDSS).  This may result in a reduction of 
redundant data entries. 

 More efficient, focused integration with Refuge Staff during planning efforts. 

 Easily updateable mapsets to provide to Incident management teams – real-time 
information 

 Mapsets can be displayed in public settings to provide a visually representation of 
management.  

 Potential for interagency planning efforts. 
 Usable products for field fire folks; mapsets will be put in Engines. 
 Fire Personnel are actively seeking information on how to how to ‘plan’ due to the utility of 

the products. 
 

If there are questions or comments regarding the information in this briefing, please call Becky 
Brooks – National Fire Planner (208) 387-5345 or Cameron Tongier National Geospatial Analyst 
(208) 387-5712. 
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NM Fire District SFMP 

Bitter Lake NWR, Bosque del Apache NWR, 
Southwest Native Aquatic Resources and Recovery 

Center, Las Vegas NWR, Maxwell NWR, Mora NFH-TC, 
San Andres NWR, Sevilleta NWR 



What is a Spatial FMP? 

 A plan that displays management goals and 
objectives on a map instead of describing in a written 
format.  

 Significant reduction in written portion 
 8-12 pages per station vs 120 plus   

 Optional 



Written FMP vs SFMP 

 Time (6 NWR’s and 2 NFH’s in 1 yr) 

 Integration into other support systems 

 Communication efficiency with diverse audience 

 Dynamic vs static 

 



HISTORY 

• Developed in Australia for their parks 

• Asked in Sept of ‘11 to use Sevilleta as a pilot project 
for USFWS. 

• Sept ‘11 we met in ABQ with National Office 
personnel to start the process  

• Through discussions we decided to use the entire 
district for plan 

• Nov. had meeting with EA contractor to start the EA 
for the plan 



SFMP layout 

 Plan has 4 parts: 
 NEPA compliance has been completed for each station 

 National level 
 National policies and direction 

 District Plan 
 Overall district management 

 Commonalities throughout the district 

 Appendices 
 Individual stations 

 Maps 

 Delegation of Authority 

 Annual Operating Plans 



FUTURE 

 R2 will have first completed SFMP within federal fire 
agencies 

 RO may implement SFMPs for other Districts as 
requested 

 R5 and R6 are in process of developing pilot projects 

 R1 is developing pilot project for HMP 

 NPS, BIA, BLM, and USFS are in pilot stage of 
developing SFMPs 

 

 



Questions? 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 U.S. Fish and Wildlife Service, Region 2 
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The mission of the U.S. Fish and Wildlife 
Service is working with others to conserve, 
protect, and enhance fish, wildlife, plants, 
and their habitats for the continuing benefit 
of the American people.  
 

 

 

The mission of the National Wildlife Refuge 
System is to administer a national network 
of lands and waters for the conservation, 
management, and where appropriate, 
restoration of the fish, wildlife, and plant 
resources and their habitats within the 
United States for the benefit of present and 
future generations of Americans.  
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Acronyms Used in this Document 
APZ asset protection zone  

AR&RC aquatic resources and recovery center 

BLM Bureau of Land Management 

CCP comprehensive conservation plan 

CEQ Council on Environmental Quality 

CFR Code of Federal Regulations 

CWPP community wildfire protection plan 

DOI Department of the Interior 

EA environmental assessment 

EPA US Environmental Protection Agency 

ESA Endangered Species Act 

FMP fire management plan 

FMZ fire management zone 

FONSI finding of no significant impact 

FWS US Fish and Wildlife Service 

LMZ land management zone 

LTER long-term ecological research 

NAAQS National Ambient Air Quality Standards 

NEPA National Environmental Policy Act 

NFH-TC national fish hatchery-technology center 

NWR national wildlife refuge 

PM particulate matter 

RNA research natural area 

SFMP spatial fire management plan 

SMZ strategic management zone 

SW Southwest 

USC United States Code 

WA wilderness area 

WFU wildland fire use 

WUI wildland urban interface 
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Preface 

Geospatial Fire Management Planning 

Geospatial fire management planning is a new concept in the United States. It has, however, been 
used in over 700 park units in Australia and has resulted in numerous benefits and wide field acceptance. 
Australian planners are acting in an advisory role as the United States develops pilot projects. The spatial 
fire management plan (SFMP) for the US Fish and Wildlife Service (FWS or “Service") New Mexico Fire 
District is one such pilot project. The eight FWS units (Figure 1) involved in this pilot project are 

1. Bitter Lake National Wildlife Refuge (NWR)  

2. Bosque del Apache NWR  

3. Southwestern Native Aquatic Resources and Recovery Center (SW Native AR&RC )  

4. Las Vegas NWR  

5. Maxwell NWR  

6. Mora NFH-TC 

7. San Andres NWR  

8. Sevilleta NWR  

Geospatial refers to a topologically accurate representation of landscape features and their 
relationships presented in digital or hardcopy. Fundamentally, geospatial planning moves a lot of 
information from text descriptions in documents to geospatial representation on maps.  Planning and 
environmental compliance requirements are the same under this concept, but the products produced as a 
result of the process are the big difference.  The products are a combination of text documents and 
mapsheets, with the text documents being greatly reduced in volume from the present size.  A mapsheet is 
a collection of one or more maps, tables, and other information on a single page.  

There are important reasons to change to the geospatial fire management planning concept. 

• Critical information is more easily accessible to users, management, incident teams, 
stakeholders, and the public. 

• The information is updated more easily and kept current as conditions change (for example, 
fuels projects completed or as wildfires occur). 

• There is an overall reduction in the cost and time to produce and update documents. 

• There is a reduced reliance on large, dense text documents that may be difficult to use and 
reference. 

• The geospatially represented information from fire management planning becomes 
straightforward to integrate with other evolving spatially based systems such as the Wildland 
Fire Decision Support System.  
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Figure 1. Locations of the the six NWRs, Mora NFH–TC,  
and SW Native AR&RC in the New Mexico Fire District 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The fire staff of the New Mexico Fire District has taken significant core data from existing fire 
management plans, Service databases, and geographic information systems and created geospatial 
representations in a coherent mapset.   

Environmental Assessment for the Spatial Fire Management Plan 

Based on the initial spatial fire management planning efforts, this environmental assessment (EA) 
proposes various treatment methods (such as prescribed fire, mechanical, and chemical) to achieve fire 
management objectives for each of the six NWRs, Mora NFH–TC, and SW Native AR&RC located in 
the New Mexico Fire District.  This EA will serve as the umbrella compliance document for fire and fuels 
management actions, and the individual prescribed fire plans and/or vegetation modification treatments 
for the purposes of fire management will be fully implemented without the need for additional 
compliance under the National Environmental Policy Act.   

Albuquerque 
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The goal of this EA is to present an ecosystem-based approach for protecting and conserving 
natural resources at the six NWRs, Mora NFH–TC, and SW Native AR&RC that make up the New 
Mexico Fire District.  An ecosystem-based approach is an environmental management methodology that 
recognizes the full array of interactions, including humans, within an ecosystem rather than considering 
single issues, such as just humans, species, or ecosystem services in isolation.  

The following diagram shows the relationship between this EA, its Finding of No Significant 
Impact, the district-wide fire management plan, and the individual fire management plans for the six 
NWRs, Mora NFH–TC, and SW Native AR&RC.  
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Chapter 1. Purpose and Need  
1.1 Introduction _________________________________________  

The Department of the Interior (DOI) United States Fish and Wildlife Service (FWS or “Service”) 
requires that every area with burnable vegetation has an approved fire management plan (FMP) that 
describes actions to prepare for and respond to a wildfire (fire suppression); plans for and manages 
vegetation by management actions, including prescribed fire; and completes other fire management 
business in accordance with the approved comprehensive conservation plan (CCP).  The FMP must meet 
agency policy and direction of the 

• National Fire Plan: A Collaborative Approach for Reducing Wildland Fire Risks to 
Communities and the Environment: 10-Year Comprehensive Strategy (USDI/USDA 2001a) 

• Managing Impacts of Wildfires on Communities and the Environment and Protecting 
People and Sustaining Resources in Fire Adapted Ecosystems – A Cohesive Strategy (also 
known as the National Fire Plan (USDI/USDA 2001b) 

• A Collaborative Approach for Reducing Wildland Fire Risks to Communities and the 
Environment: 10 Year Comprehensive Strategy Implementation Plan (an adjunct to the 
National Fire Plan 2001) (USDI/USDA 2006a) 

• A Collaborative Approach for Reducing Wildland Fire Risks to Communities and the 
Environment: 10 Year Comprehensive Strategy Implementation Plan (USDI/USDA 2011).   

Among other policies, the FMP must provide for firefighter and public safety while it adheres to the 
DOI policy stated in 620 Department Manual 1 by giving full consideration to the use of wildland fire as 
a natural process during the fire management planning process.   

1.2 District-wide Management Objectives ____________________  

1.2.1 Importance of Defining Objectives  
Objectives are specific statements of purpose that support the goals an alternative must meet for the 

planning and environmental analysis process to be considered a success. Meeting objectives is part of 
what makes an alternative “reasonable.”  Objectives help resolve the need for action.    

1.3 Purpose and Need  
for Fire Management Actions ___________________________  

There are two district-wide objectives for the FWS New Mexico Fire District Region 2.  These two 
objectives are presented for fire management actions at the six NWRs, Mora NFH–TC, and SW Native 
AR&RC based on the purpose and need for the spatial FMP (SFMP), FWS direction, and the goals and 
objectives contained in the CCPs for the refuges. The following objectives guided the development of 
four proposed alternatives: 
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1. Protect life, property, human improvements, and cultural resources from the threat of wildfire 
through prevention, education, mitigation, and restoration actions on and adjacent the six NWRs, 
Mora NFH–TC, and SW Native AR&RC.    

2. Protect, restore, and maintain the ecological integrity of native biological communities by using 
prescribed fire (planned ignitions), wildfire (unplanned ignitions), and mechanical and chemical 
treatment methods to support a diversity of wildlife occurring on and near the six NWRs, Mora 
NFH–TC, and SW Native AR&RC.  

The following section summarizes the need for action (based on existing conditions) to demonstrate 
the link between those conditions and the purpose (objectives) of fire management actions at the six 
NWRs, Mora NFH–TC, and SW Native AR&RC.  

OBJECTIVE 1. Protect life, property, human improvements, and cultural resources from the threat of 
wildfire through prevention, education, mitigation, and restoration actions on and 
adjacent to the six NWRs, Mora NFH–TC, and SW Native AR&RC.  

Need Based on Existing Conditions. The Service has a responsibility to provide for 
the prevention and management of wildfires, which can cause adverse effects on 
refuge infrastructure and neighboring properties.  Assets of the Service and its 
neighbors need to be protected, and in order to do so, there must be proactive 
management of hazardous fuels to reduce the behavior of wildfires, which threaten 
lives and property.   

There is a need to protect NWR neighbors by implementing hazardous fuel reduction 
projects in the wildland urban interface and in areas with heavy and overgrown 
vegetation or fuel loads.  A variety of treatment methods are needed to reduce 
unwanted fuel loading, which can help limit the spread and intensity of a wildfire, 
while increasing the ability to quickly suppress the fire.  Significant increases in 
nonnative invasive species have worsened the problem, especially along riparian areas 
where Tamarisk spp. has become established.  The removal of these hazardous fuels 
by mechanical, chemical, and prescribed fire is instrumental in meeting this objective.     

Additionally, the Service needs to prepare for climate conditions that can increase the 
potential for devastating wildfires on FWS lands or from a wildfire off FWS property 
that could spread to the six NWRs, Mora NFH–TC, and SW Native AR&RC.  In 
annual terms, the average fire danger rating is low. The fire danger rating in spring and 
fall mostly varies from low to moderate, with some days high, very high, or extreme 
— usually when windy on top of other conditions such as lack of precipitation, low 
humidity, and higher temperatures. For example, drought conditions, such as those 
experienced during the summer of 2010, can extend and amplify the fire season and 
danger rating. The conditions the six NWRs, Mora NFH–TC, and SW Native AR&RC 
need to prepare for are referred to as “90th percentile weather conditions.” These 
conditions are described as the highest 10 percent of fire weather days where fuel 
moisture, temperature, relative humidity, and wind speed are only exceeded 10 percent 
of the time based on historical periods of weather observations. 
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There is a need to prepare for potential wildfires. Preparation includes such measures 
as reducing or removing excessive ground and ladder fuels, providing access, creating 
firebreaks and defensible space to protect values by reducing the potential for 
unplanned fires to be damaging and making sure that properly trained and equipped 
personnel are prepared to respond.   

OBJECTIVE 2. Protect, restore, and maintain the ecological integrity of native biological communities 
by using prescribed fire (planned ignitions), wildfire (unplanned ignitions), and 
mechanical and chemical treatment methods to support a diversity of wildlife 
occurring on and near the six NWRs, Mora NFH–TC, and SW Native AR&RC. 

Need Based on Existing Conditions. There is a need to reintroduce or apply fire to 
refuge lands. Fire has affected terrestrial ecosystems since ancient times. Historically, 
fire was the primary disturbance regime that affected vegetation composition and 
structure (Collins and Gibson 1990). Fire is considered a significant ecological factor, 
and ecosystems have become adapted to frequent fires (Odum 1971). Fire suppression 
has had an adverse effect on the types of vegetation that would have existed 
historically or ordinarily in the presence of fire.  According to Odum (1971) “the 
failure to recognize that ecosystems may be fire adapted has resulted in a great deal of 
mismanagement of man’s natural resources.”  

There is a need to manage lands that have become infested with invasive plant species, 
some of which are flammable and increase the risk of high-severity wildfire.  
Treatment actions are needed because nonnative (also referred to as exotic or alien) 
invasive plants are out-competing native vegetation for resources (such as sunlight, 
soil moisture, and nutrients).  In addition, nonnative invasive plant species are 
displacing native plants and changing species composition, vegetation structure, and 
soil chemistry.  Nonnative invasive plants are the dominant vegetation in some areas at 
the NWRs.  This has created a monoculture (plants of only one species in a particular 
area) in some areas rather than an ecosystem that supports plant and animal diversity. 
The replacement of native plants with nonnative plants is causing adverse effects 
because native insects, birds, and animals are adapted to living and reproducing along 
with native plants.  Native insects, birds, and animals sometimes readily feed or 
reproduce on nonnative plants, leading one to think that this is beneficial. However, 
this can negatively affect their diet, lead to mortality or reproductive failure, make 
them vulnerable to disease, pests, and predators, or prevent the pollination or seed 
dispersal of native plants.  

Native habitats occurring on refuges and hatcheries in New Mexico have been affected 
by overgrazing by nonnative herbivores, the spread of invasive plant species, and a 
decrease in the historical scope and occurrence of fire on the landscape.  In addition, 
long-term climate changes, alterations to the hydrology of river and riparian systems, 
and agricultural practices have affected species diversity and composition.  

There is a need to restore native vegetation to the type and composition that was once 
present at the NWRs.  Prior to the establishment of the NWRs, past land use practices 
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altered vegetation from its original conditions.  Several factors contributed to the loss 
of native vegetation: grazing, fire exclusion, and encroachment of invasive plant 
species. For current and desired conditions, reference the specific refuge CCP.  

1.4 Management Direction that Influences  
the Scope of this Environmental Assessment _____________  

1.4.1 Comprehensive Conservation Plans 
The purpose of the CCPs is to guide the management, protection, and restoration of wildlife habitat 

and protection of significant values at the NWRs.  The long-range CCPs are evaluated after 15 years but 
may be updated earlier as better management information is developed or resource priorities change. Each 
FWS unit is responsible for land management planning, including setting land use goals and objectives, 
implementing appropriate actions to accomplish the objectives, achieving outcomes and results, and 
evaluating the outcomes and results against the intended objectives. 

The alternative selected from this EA for implementation (and as described in the approved Finding 
of No Significant Impact [FONSI]) will become the district-wide Fire Management Plan for the FWS 
New Mexico Fire District, which will be a step-down plan of the CCPs for the NWRs in New Mexico.   

1.4.2 Fire Management Direction and Policies 
The Service manages fire to conserve, protect, and enhance fish, wildlife, and plants, and their 

habitats while protecting FWS facilities and surrounding communities. Fire management is integrated into 
the FWS land management program.  

The FWS fire management program includes hazardous fuels reduction, wildfire management, and 
wildfire prevention. This involves technical expertise in firefighting and prescribed burning, an 
understanding of fire ecology, and interaction with the public. Wildland fire management involves 
multiple objectives and dynamic strategies, depending upon conditions and resource objectives outlined 
in a fire management plan for a specific unit.  

Restoring and maintaining all FWS lands in desirable condition by increasing prescribed fires and 
the use of wildfire is a cost-effective, long-term fire management strategy. It reduces wildfire risk to 
maximize long-term protection to communities while minimizing the costs of fire suppression and 
emergency rehabilitation of lands damaged by catastrophic wildfire.  

The New Mexico Fire District’s SFMP will meet the policy and direction of the National Fire Plan 
by emphasizing the primary goals of the 10-Year Comprehensive Strategy (USDA/USDI 2001a, 2006a) 
and Cohesive Strategy for Protecting People and Sustaining Natural Resources (USDA/USDI 2001b). In 
addition, the Guidance for Implementation of Federal Wildland Fire Management Policy (USDA/USDI 
2009), and FWS Handbook policies will be followed. Among other policies, the FMP will also 
incorporate and adhere to the Department of the Interior policy stated in 620 Department Manual 1 by 
giving full consideration to the use of wildland fire as a natural process and tool during the land 
management planning process.  
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1.5 Regulatory Framework ________________________________  

1.5.1 National Environmental Policy Act 
The National Environmental Policy Act (NEPA) requires all federal agencies to initiate 

interdisciplinary planning that considers and discloses environmental effects in their decisions. To meet 
NEPA requirements, federal agencies must prepare a statement that describes the effects of federal 
actions, which can be accomplished through an EA, environmental impact statement, or categorical 
exclusion. The Service determined that an EA was the appropriate level of analysis for the New Mexico 
Fire District. This EA has been prepared under Council on Environmental Quality (CEQ) regulations for 
implementing NEPA at 40 Code of Federal Regulations (CFR) 1501.2 and 1501.3. 

1.5.2 Endangered Species Act of 1973 
The Endangered Species Act (ESA) gives the U.S. Secretary of the Interior and the U.S. Secretary 

of Commerce joint authority to list a species as threatened or endangered (16 USC 1533[c]). Pursuant to 
the requirements of ESA section 7, an agency reviewing a proposed project within its jurisdiction must 
determine whether any federally listed threatened or endangered species may be present in a project area 
and determine whether the proposed project will have a likely effect on listed species.  

1.5.3 Migratory Bird Treaty Act (16 USC Sec. 703, Supp. I, 1989) 
A migratory bird is any species or family of birds that live, reproduce, or migrate within or across 

international borders at some point during its annual life cycle. This law implements the treaties that the 
United States has signed with a number of countries to protect birds that migrate across United States 
borders. The law makes it illegal to take, possess, or sell protected species. The Migratory Bird Treaty Act 
currently protects 836 species of migratory birds (see the following website for detailed information: 
http://www.fws.gov/laws/lawsdigest/migtrea.html).  

1.5.4 Neotropical Migratory Bird Conservation Act (16 USC 6101-6102) 
The Congress of the United States passed the Neotropical Migratory Bird Conservation Act on July 

20, 2000. The purposes of the Act are to (1) perpetuate healthy populations of Neotropical migratory 
birds; (2) assist in the conservation of Neotropical migratory birds by supporting conservation initiatives 
in the United States, Canada, Latin America, and the Caribbean; and (3) provide financial resources and 
foster international cooperation for those initiatives. The FWS Division of Bird Habitat Conservation is 
responsible for managing the grants program that implements the Act (see the following website for 
detailed information: (http://www.fws.gov/birdhabitat/Grants/NMBCA/ACT.shtm).  

1.5.5 Bald and Golden Eagle Protection Act  
(16 USC 668-668d, 54 Stat. 250) 

This law provides for the protection of the bald eagle (the national emblem) and the golden eagle by 
prohibiting, except under certain specified conditions, the taking, possession, and commerce of such 
birds. The 1972 amendments increased penalties for violating provisions of the Act or its regulations and 
strengthened other enforcement measures (see the following website for detailed information: 
http://www.fws.gov/midwest/eagle/guidelines/bgepa.html).   

http://www.fws.gov/birdhabitat/Grants/NMBCA/ACT.shtm
http://www.fws.gov/midwest/eagle/guidelines/bgepa.html
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1.5.6 Other Legislation, Mandates,  
and Policies That Guide Management of FWS Lands 

• Fish and Wildlife Coordination Act (1934), as amended 
(16 USC 661-666) 

• Fish and Wildlife Act of 1956, as amended (16 USC 742-742j) 

• Conservation of Nature Protection and Wildlife 
Preservation in the Western Hemisphere Act of 1940 
(56 Stat. 1354) 

• Fish and Wildlife Conservation Act of 1979 (PL 96-366, dated 
September 29, 1980). (Nongame Act) (16 USC 2901-2911;94 
Stat. 1322). 

• Refuge Revenue Sharing Act of 1964 (16 USC 715s), 
as amended (P.L. 95-469) 

• National Wildlife Refuge System Administration Act of 1966 
(16 USC 668dd-668ee) 

• Protection and Enhancement of Environmental Quality 
Executive Order of 1970 (Executive Order 11514, dated 
March 5, 1970) 

• Administrative Procedures Act (5 USC 551-559, 701-706, 
1305, 3344, 4301,5362,7521; 60 Stat. 237), as amended 
(PL 79-404) 

• Environmental Education Act of 1975 (20 USC 1531-1536) • Antiquities Act of 1906 (16 USC 431) 

• Land and Water Conservation Act of 1965, as amended 
(16 USC 460L-460L-11) and as amended through 1987 

• Fish and Wildlife Improvement Act of 1978 (16 USC 7421; 
92 Stat. 3110) P.L. 95 -616, November, 1978 

• Refuge Trespass Act (18 USC 41; Stat 686) • Historic Sites Act of 1935 (16 USC 461) 

• Federal Aid in Wildlife Restoration Act (16 USC 669-669i), 
as amended 

• Archeological Resource Protection Act of 1979 (PL 95-96, 
Sta. 721, dated October 1979) (16 USC 470aa-47011) 

• Clean Air Act (42 USC 1857-1857f; 69 Stat.322), 
as amended 

• National Historic Preservation Act of 1966 (16 USC 470) 

 

1.6 Decision to Be Made __________________________________  

The management actions contained in the selected alternative (based on the analysis in this EA), 
and as approved in the FONSI, will become the New Mexico Fire District SFMP for the eight FWS units.  
The SFMP will be reviewed annually to make sure it contains the most current information based on 
monitoring and evaluation by the Service. 

The Responsible Official (decision maker) for this action is Dr. Benjamin Tuggle, FWS Region 2 
Director. Dr. Tuggle used the objectives (described above in section 1.3), together with the proposed fire 
management actions and potential environmental effects, as evaluation criteria to select the alternative 
that would best fulfill the objectives and satisfactorily meets environmental guidelines.   

1.7 Public Participation and Feedback ______________________  

1.7.1 NEPA Scoping Process  
Scoping is described in CEQ’s NEPA implementing regulations as an early and open process to 

ensure that the full range of issues related to a proposed action are addressed and that all significant issues 
are identified. Scoping also provides the opportunity for agencies, elected officials, members of the 
public, and American Indian tribes to present additional background and technical information.  

The Service mailed 497 scoping letters to the EA mailing list to let state, local, and other federal 
agencies; tribes in the southwest region; elected officials; citizens; and businesses know of the Scoping 
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Document’s availability on the refuge websites.  The Scoping Document provided an overview of each 
refuge and a summary of the purpose and need and proposed alternatives to be analyzed in this EA.  The 
letter was mailed well before the beginning of the scoping period, which began on December 15, 2011, 
and ended on January 20, 2012.  

1.7.1.1 What Was Learned During Scoping 
The CEQ regulations guide federal agencies in handling nonsignificant issues by directing them to 

“identify and eliminate from detailed study the issues which are not significant or which have been 
covered by prior environmental review” (CEQ section 1506.3; 40 CFR 1501.7). Issues that are not 
significant are those that are (1) already addressed by law, regulation, or other higher level decision; 
(2) beyond the scope of the purpose and need identified for the project; (3) not connected to the proposed 
action; (4) conjectural and not supported by scientific or factual evidence; or (5) irrelevant to the decision 
to be made.  

The Service received two comment documents during the scoping period, and neither contained 
significant issues that would alter the proposed alternatives and purpose and need.  

1. The New Mexico Department of Fish and Game expressed support for the Service’s 
continued use of mechanical and chemical treatments and prescribed fire to control fuel loads 
and restore natural fire regimes and vegetative communities.  

2. The New Mexico Environment Department (NMED) expressed support for the Service’s use 
of prescribed fire as a land planning tool.  The NMED’s Surface Water Quality Bureau 
suggested that 

• FWS vehicles carry spill kits when around water resources, 

• roads be maintained so that drainage does not flow into water resources, and 

• water resources be protected when using chemical treatments.  

1.8 Permit and License Requirements ______________________  

A prescribed fire plan will be developed and approved prior to implementation of each prescribed 
fire. All prescribed fire projects will comply with applicable regulations of the State of New Mexico 
Division of Forestry and the Service, and will be carried out in accordance with the requirements detailed 
in the final FMP for the FWS New Mexico Fire District. 

Smoke generated by prescribed fires must be managed in compliance with the legal requirement of 
the Clean Air Act (42 USC 1857 et seq.) and local regulations and will be monitored by FWS personnel. 

The responsibility for the maintenance of air quality standards and the approval of agricultural type 
burning within the state rests with the State of New Mexico, Public Health Division. Guidelines imposed 
by the New Mexico Air Quality Bureau (AQB) for smoke abatement on these fires will be strictly 
followed. The AQB has the responsibility for issuing permits, defining the conditions when burning will 
be permitted, and determining what materials may be burned. Permitting procedures require this office to 
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be consulted each and every time prescribed fire is applied within a refuge. Smoke registration for 
prescribed fires in a Smoke Management Program (SMP)-II category (greater than 99 acres) is required at 
a minimum of two weeks before burning, and registration for an SMP-I category (less than 99 acres) burn 
is required by 10:00 am the day prior to burning. Registration procedures are completed by accessing the 
following website: http://smoke.state.nm.us/frmMainSwitchboardTable_AQB_Only.asp.  A Simple 
Approach Smoke Estimation Model or analysis may be conducted for all prescribed burns to occur in the 
NWRs. Given the proximity of many of the FWS units to rural communities, it must be assumed that all 
fires have the potential to adversely affect public interests and/or “critical targets.” There is minimum 
concern related to the effects of smoke on public health due to the distance between most FWS units and 
communities.  B Considering this, it is reasonable to assume that smoke associated with prescribed fire 
will be short-lived and will dissipate well before it can impact a critical target.  

For additional information, refer to the Red Book (USDA/USDI 2012), and Smoke Management 
Guide for Prescribed and Wildland Fire (USDA/USDI 2006b). 

In accordance with regulations of the New Mexico Department of Agriculture, all herbicide 
applications at the six NWRs, Mora NFH–TC, and SW Native AR&RC must be performed by a licensed 
pesticide applicator or by a registered technician under their supervision.  Only products approved by the 
United States Environmental Protection Agency will be used.  The Service requires that a Pesticide Use 
Proposal (see Appendix I) be submitted, reviewed, and approved at the NWRs and regional levels prior to 
treatment.  

 

http://smoke.state.nm.us/frmMainSwitchboardTable_AQB_Only.asp
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Chapter 2. Alternatives 
2.1 Goals and Objectives _________________________________  

Goals and objectives are the unifying elements of successful refuge management. They identify and 
focus management priorities, provide a context for resolving issues, guide specific plans or projects, 
provide rationale for decisions, and offer a defensible link among management actions (strategies) set 
forth in the proposed alternatives, refuge purpose(s), US Fish and Wildlife Service (FWS or “Service”) 
policy, and the National Wildlife Refuge System mission.   

2.2 Goals and Objectives  
of the FWS New Mexico Fire District _____________________  

2.2.1 Goals 
Goals are broad statements of desired conditions that should be achieved by implementing specific 

actions, either independently or in conjunction with other treatments.  

GOAL 1. Prescribed fires and naturally ignited fires are being used as a mechanism of disturbance 
to mimic natural process. It is helping to provide native vegetative and wildlife 
communities with conditions they evolved in and need in order to maintain a naturally 
functioning system.  Prescribed and naturally ignited fire is also being used to reduce 
hazardous fuel loadings, either singly or in conjunction with mechanical treatments to 
remove undesirable vegetation.   

GOAL 2. Mechanical treatments are being used to remove undesirable fuel loading, reduce 
invasive plants, create and maintain fuel breaks, and create defensible space when it is 
not feasible to accomplish with the use of fire alone, due to the severity and inability to 
control such a fire, or because of constraints with protecting resources in the treatment 
area.  

GOAL 3. Chemical treatments are being used to remove undesirable fuel loading, reduce invasive 
plants, create and maintain fuel breaks, and create defensible space when it is not 
feasible to accomplish with the use of fire alone, due to the severity and inability to 
control such a fire or because of constraints with protecting resources in the treatment 
area. 

2.2.2 Objectives  
Objectives are specific statements of purpose that support the goals an alternative must meet for the 

planning and environmental analysis process to be considered a success. Meeting objectives is part of 
what makes an alternative “reasonable.”  Meeting the two district-wide objectives will help resolve the 
need for action.   

OBJECTIVE 1. Protect life, property, human improvements, and cultural resources from the 
threat of wildfire through prevention, education, mitigation, and restoration 



Environmental Assessment, New Mexico Fire District 

2-2 Chapter 2: Alternatives 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

actions on and adjacent to the six NWRs, Mora NFH–TC, and SW Native 
AR&RC.    

OBJECTIVE2. Protect, restore, and maintain the ecological integrity of native biological 
communities by using prescribed fire (planned ignitions), wildfire (unplanned 
ignitions), and mechanical and chemical treatment methods to support a diversity 
of wildlife occurring on and near the six NWRs, Mora NFH–TC, and SW Native 
AR&RC.   

2.3 Fire Management Tools/Methods  
Used to Meet Treatment Goals and Objectives ____________  

Prescribed fire is a management tool used to manipulate vegetation.  Prescribed fires may be 
loosely classified as broadcast, in which fire is applied across the landscape, or as debris burning as with 
pile or ditch burning.   

Natural ignitions are typically caused by lightning.  Natural ignitions may be managed for 
resource benefit in wilderness study areas, designated wilderness, and areas with little to no threat of loss 
to structures or developed assets on and off public lands.   

Mechanical treatments are implemented using hand-held tools, chain saws, bulldozers, tractors, 
masticators, excavators, forestry cutters, chippers, and other specialty equipment.  Mechanical treatments 
may also be used in conjunction with chemical and prescribed fire treatments as part of the overall 
treatment process to meet project objectives and attain desired conditions (goals).  

Chemicals (herbicides) will be used to treat invasive plant species, crop plants, federally and state-
listed noxious plant species, and to restore and maintain native habitats.  Chemical treatments may also be 
used in conjunction with mechanical and prescribed fire treatments as part of the overall treatment 
process to meet project goals.  

Suppression actions may include the construction of firelines by firefighters using hand tools, 
engines, heavy equipment (such as dozers), and aircraft (using water, retardant, and other water applicable 
chemicals to retard fire spread).  Some suppression actions using heavy equipment or aircraft may be 
restricted based on the presence of cultural sites, riparian habitat, waterways, and critical habitat.    

2.3.1 Cost Efficiency 
Fire management that is focused only on suppression for a response is often very expensive. Today, 

it is not uncommon for suppression operations for a single wildfire to exceed costs of $1 million in just a 
few days. Although fire suppression offers many benefits to society, other cost-effective options for fire 
management exist. While these options cannot completely replace fire suppression as a fire management 
tool, other management options accomplished in advance can play an important role in overall fire 
management and can affect the costs of fire suppression. 
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The application of fire management tools requires making certain tradeoffs. Table 2-1 presents a 
sample of some factors that affect costs and the primary benefits associated with the tools currently used 
in fire management. Current approaches to fire management are an almost complete turnaround compared 
to historic approaches. In fact, it is commonly accepted that the past use of only fire suppression, along 
with other factors, has resulted in larger, more intense wildfire events that are seen today (WFLC 2010). 
As is the case with many public policy issues, costs and benefits associated with particular fire 
management tools are difficult to accurately quantify (WFLC 2010). Ultimately, costs and benefits should 
be weighed against one another on a case-by-case basis in planning wildland fire management operations 
(WFLC 2010).  

Depending on the tradeoffs that a land manager is willing to make, a combination of fire 
management tools may be used. For instance, prescribed fire and/or mechanical fuels reduction may be 
used to help prevent or lessen the intensity of a wildfire thereby reducing suppression costs. In addition, 
prescribed fire and/or mechanical fuels reduction may be used to improve soil conditions in fields or 
forests to the benefit of wildlife or natural resources. 

Table 2-1.  Factors that affect costs and primary benefits of wildland fire management tools 

Management Tool Factors That Affect Costs  Primary Benefits 

Suppression • Labor intensive 

• Requires high level of planning 

• Can be very expensive 

• Particular strategies can be very inefficient 
(such as aerial retardant drops) 

• Can increase intensity and likelihood of 
future wildfires 

• Inhibits natural ecological processes in 
many cases 

• Can reduce human health impacts from 
smoke 

• Can protect forest and agricultural 
resources 

• Can save private dwellings and commercial 
buildings 

Prescribed Fire for Fuels 
Reduction 

• Can be expensive to implement 

• Requires skilled workforce to implement 

• Requires high level of planning 

• Can impact human health (smoke and its 
effect on those with asthma or allergies) 

• Can provide habitat for wildlife 

• Can improve forest and agricultural 
resources 

• Can reduce hazardous fuel loading 

• Mimics natural processes but under more 
controlled circumstances 

Mechanical Fuels Reduction • Requires use of heavy machinery 
(resulting in fossil fuel consumption, soil 
compaction, and so forth.) 

• Can be expensive to implement 

• Does not mimic natural processes 

• Can provide habitat for wildlife 

• Can improve forest and agricultural 
resources 

• Can reduce hazardous fuel loading 

• Does not produce large amounts of smoke 

Source: WFLC 2010  

 

2.4 Treatment Implementation _____________________________  

The number of all treatment that could be implemented may vary widely on an annual basis. This 
variation is based, in part, on specific habitat management and fuels-reduction objectives, availability of 
funding and resources, and current and long-term weather and fuel conditions.  Some habitats  may only 
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need to be burned once every 3 to 10 years or more while other areas require more frequent fire to 
improve or maintain desired conditions.  Fuels reduction and the creation and maintenance of firebreaks 
would most likely require more frequent treatments.  

2.4.1 All Fuels Treatment Plans 
A prescribed fire plan will be prepared prior to the implementation of any prescribed fire, which 

will be conducted in accordance with the approved spatial fire management plan (SFMP) for the FWS 
New Mexico Fire District.  An annual plan that describes program priorities for prescribed fire generally 
begins with consultation between the FWS Zone Fire Management Officer or designee and each refuge’s 
manager to formulate the need for how much prescribed fire will be needed annually. Prescribed fire 
plans can vary in their degree of detail. The size and complexity of the prescribed fire project will 
determine the level of detail required. The prescribed fire plan is a legal document that provides the 
Refuge Manager the information needed to approve the plan and the Prescribed Fire Burn Boss with all 
the information needed to implement the prescribed fire.  Prescribed fire projects must be implemented in 
compliance with the written plan. By policy, the prescribed fire plan will be submitted for a technical 
review as coordinated by the Zone Fire Management Officer and then submitted to the project leader (if 
they have completed national or regional fire management leadership course). If not, it should be 
submitted to the Regional Fire Management Coordinator for an additional review. Each refuge’s manager 
will be responsible for final approval of the prescribed fire plan and will identify when the prescribed fire 
plan can be implemented as documented by using the Agency Administrator Go / No-Go Pre-ignition 
Approval Checklist. Results from the prescribed fire are generally documented, and lessons learned are 
used to develop the next prescribed fire. This supports the continued improvement of operations. 

FWS personnel (such as refuge biologists) prepare plans, as needed, for the use of chemical and 
mechanical treatments methods. The fire staff supports the preparation and implementation of these plans.   

2.5 Fire Management Zones _______________________________  

Zones provide land managers, incident personnel, cooperators, and adjacent landowners a clear 
picture of geographic areas associated with a certain set of management actions. Zones also assist in 
prioritizing treatments to meet both fuels reduction and resource management goals. Zone boundaries are 
defined based on values at risk (infrastructure, improvements, critical habitat, and research sites) and land 
management objectives (see appendices A through H for the mapsheets for each refuge).  The three zones 
are (1) Asset Protection Zone, or APZ; (2) Strategic Management Zone, or SMZ; and (3) Land 
Management Zone, or LMZ. The mapsheets provide more information about the three zones.  

While zoning provides general guidelines to asset protection and how fuels may be managed, the 
Service also considers in detail the wide range of natural and cultural heritage values that may be found in 
an area.  Accordingly, management practices may vary between zones even though fuel loads and fuel 
type may be similar.  The management flexibility is essential in the maintenance of resources and other 
identified values across the planning area (which may include off-refuge lands).   

Any identified constraints concerning management actions are specifically identified on the 
“Operation” map for each of the eight units (see appendices A through H). It should also be noted that the 
potential advantages and importance of on-refuge zones be complemented by identifying neighboring 
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zones with potential high asset-protection values.  Whether these are formally designated as Asset 
Protection Zones or not, the identification of on- and off-site zones provides practical information to 
assist refuge management and neighboring landowners with identification and implementation of 
mitigation measures and management actions.  

2.5.1 Community Wildfire Protection Plans 
The Healthy Forests Restoration Act encourages the development of a community wildfire 

protection plan (CWPP), and communities (or counties) may, at their option, develop a plan.  A CWPP 
enables local communities to improve their wildfire mitigation capacity and work with government 
agencies to identify high fire risk areas and prioritize areas for mitigation, fire suppression, and 
emergency preparedness. The minimum requirements for a CWPP, as stated in the act, are as follows: 

1. Collaboration: Local and state government representatives, in consultation with federal 
agencies or other interested groups, must collaboratively develop a CWPP (Society of 
American Foresters [SAF] 2004). 

2. Prioritized Fuel Reduction: A CWPP must identify and prioritize areas for hazardous fuels 
reduction and treatments. Furthermore, the plan must recommend the types and methods of 
treatment that will protect at-risk communities and their essential infrastructures (SAF 2004). 

3. Treatments of Structural Ignitability: A CWPP must recommend measures that 
communities and homeowners can take to reduce the ignitability of structures throughout the 
area addressed by the plan (SAF 2004). 

At the local level, successful implementation of fuel treatments must include decision makers 
collaborating with federal, state, and local governments; Tribes; community-based groups; landowners; 
and other interested persons. Collaboration is used to establish priorities, cooperate on activities, and 
increase public awareness and participation to reduce the risks to communities and surrounding lands. 
While land-management agencies make the decisions on matters affecting public lands, these 
collaborative efforts will produce programs that can be supported broadly and implemented successfully. 

In the wildland urban interface (WUI), these plans provide a seamless guide for fuel reduction 
across ownerships, identifying those treatments to be completed by public agencies and those to be 
completed by private landowners. The WUI is composed of both interface and intermix communities and 
is defined as areas where human habitation and development meet or intermix with wildland fuels (USDI 
and USDA 2001:752–753). Human encroachment upon wildland ecosystems within recent decades is 
increasing the extent of the WUI and is therefore having a significant influence on wildland fire 
management practices.  

Section 2.5 above defined fire management zones (FMZ), including the APZ.  The FMZ map for 
each refuge shows the location of the off-refuge APZ for each refuge. The WUI areas are included in the 
off-refuge APZs.  

Every county in New Mexico has prepared a CWPP. The eight FWS units are listed below, along 
with the county in which they are located and a description of each unit’s relationship to a specific area 
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described in the CWPP. Information for all CWPPs in New Mexico can be accessed at   
http://www.emnrd.state.nm.us/FD/FireMgt/cwpps.htm.  

2.5.1.1 Bitter Lake NWR and SW Native  
AR&RC — Chaves County CWPP, 2010 

Northeast Roswell includes the WUI close to the Bitter Lake NWR. The Northeast Roswell area 
was rated as high according to the risk assessment described in the CWPP. This area is made up of homes 
with larger lots and some heavier fuel conditions. The community rates high risk in terms of fuels 
between homes, minimal defensible space, sometimes minimal separation of adjacent structures, 
combustible construction, and unmaintained empty lots. The area is close to Roswell city fire departments 
and has some hydrants present. The community is at risk from fire spread from the east where the Bitter 
Lake NWR is composed of wildland fuels. There is a history of fires in this area.   

The SW Native AR&RC is located in Dexter. The hatchery has good defensible space and is 
surrounded by light fuels. Dexter is rated as moderate using the fire risk assessment described in the 
CWPP. The town is rated lower than neighboring communities because it is almost entirely surrounded by 
irrigated agricultural lands, scattered farms, cattle grazing, and crop production. The town scores low risk 
for access, topography, and fuels. There are some heavier fuels around homes that may pose a fire risk in 
the event of a fire, and there are some homes that exhibit combustible construction, though roof 
construction is generally rated a low risk. The area is served by the Dexter fire department, which has 
some water storage facilities.  

The CWPP recommends the following: 

• Conduct prescribed fires along roads surrounding the WUI and around the particular 
areas at risk. 

• Construct and maintain fuel breaks to prevent fire from moving from wildland fuels into 
adjacent neighborhoods. 

The off-refuge APZs are shown on the mapsheets in Appendix A for Bitter Lake NWR and 
Appendix C for SW Native AR&RC.    

2.5.1.2 Maxwell NWR — Colfax County CWPP, 2008  
The CWPP does not show any WUI areas adjacent to the refuge (Figure 9 in the CWPP). Table 9 in 

the CWPP shows a medium fire hazard and risk rating for the community of Maxwell. The CWPP’s fuel 
hazard map shows a medium rating for the extensive grassland and shrub areas surrounding the refuge.   

In general, the CWPP recommends the following: 

• The WUI areas are the highest priority for treatment in order to reduce the occurrence of 
catastrophic wildfire and protect community values. 

The off-refuge APZs are on the mapsheets in Appendix E.   

http://www.emnrd.state.nm.us/FD/FireMgt/cwpps.htm
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2.5.1.3 San Andres NWR — Dona Ana County CWPP, 2012  
The CWPP delineates the WUI as an area 1 mile from the edge of an at-risk community. The at-risk 

communities are in turn defined as all communities on the edge of urban areas due to the rural nature of 
the county. Much of this land encompasses agricultural lands with scattered homes. The WUI boundary 
has therefore been delineated as a 1-mile buffer extending from either the edge of urban-classified lands 
and/or 1 mile extending from the edge of agricultural lands. A 1-mile buffer is also delineated on either 
side of all major roads. This would act as a fuel break from ignitions on the highways, as well as 
protection so that roads may serve as escape routes in the event of a wildfire.  

The CWPP recommends the following: 

• Protect life and property by reducing the potential for catastrophic wildfire, as well as to 
restore landscapes to a sustainable and healthy condition. 

• Implement fuel reduction treatments to moderate extreme fire behavior, reduce structural 
ignitability, create defensible space, provide safe evacuation routes, and maintain all 
roads for firefighting access around communities located in a WUI zone. 

• Use multiple treatment methods, which often magnifies the benefits.  

The off-refuge APZs are shown on the mapsheets in Appendix G.   

2.5.1.4 Mora NFH-TC — Mora County CWPP, 2005 
Land ownership in Mora County is predominantly private, with 84 percent of the approximately 

1,932 square miles of land classified as private. The landscape is very diverse, ranging from grassland 
plains in the eastern and central portions of the county to mountain forests and high country alpine lands 
in the Sangre de Cristo Mountains. The CWPP states that all WUI subdivisions are located in ponderosa 
pine stands. Mora NFH-TC is not adjacent to any of the CWPP-identified WUI subdivision, and the 
nearest communities are Mora, Cleveland, and Holman, located approximately 1.5, 3, and 5 miles away, 
respectively, from the hatchery. The fire hazard rating for these three communities is classified as high.  

The off-refuge APZs are shown on the mapsheets in Appendix F. 

2.5.1.5 Las Vegas NWR — San Miguel County CWPP, 2008 
The CWPP has designated the entire county as WUI. San Miguel County has the fourth highest 

number of square miles of existing forested WUI areas at risk adjacent to federal lands among counties in 
New Mexico. These areas have potential for rapid rates of spread and high fire intensity due to fast 
burning or flashy fuels. This area may also represent a threat to life and safety due to the likelihood of 
heavy smoke, heat, and the potential to overwhelm the limited number of local suppression resources.   

The CWPP recommends the following: 

• Vegetation in the county should be treated . . . along evacuation and travel routes to create 
landscape fuel breaks; in the Gallinas Municipal Watershed; around critical infrastructure; 
and throughout the county to improve watershed health and reduce fire hazard.  
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• Very High Priority: Conduct mechanical and prescribed fire fuels treatments on federal 
lands (US Forest Service, Bureau of Land Management, National Park Service, and the 
FWS) to reinforce fuels treatment projects on private lands. 

• Very High Priority: Support the use of prescribed fire and wildfire use projects by the 
federal land management agencies to re-introduce fire into the ecosystem.  

The off-refuge APZs are shown on the mapsheets in Appendix D.  

2.5.1.6 Bosque del Apache and Sevilleta NWR — Socorro County CWPP,  
The CWPP recommends the following: 

• Although not assessed as WUI communities, the county’s watersheds should be considered 
critical interface areas, with a hazard rating of extreme.  

The off-refuge APZs are shown on the mapsheets in Appendix B for Bosque del Apache NWR and 
Appendix H for Sevilleta NWR.     

2.6 Proposed Alternatives ________________________________  

This environmental assessment (EA) proposes three action alternatives and also includes an 
analysis of a no-action alternative, which complies with the Council on Environmental Quality (CEQ) 
regulations (40 CFR 1502.14(d)) for implementing the National Environmental Policy Act.  

The four alternatives analyzed in this EA are 

Alternative A: No Action—Continue Current Level of Fire Management (Prescribed Fire, 
Chemical (see Tables 2-5 and 2-6 at the end of this chapter), and Mechanical Treatments, and 
Fire Suppression)  

Alternative B: Fire Suppression Only 

Alternative C: Prescribed Fire Treatments and Fire Suppression 

Alternative D: Chemical and Mechanical Treatments and Fire Suppression 

2.6.1 Alternative A: No Action—Continue  
Current Level of Fire Management  

Alternative A proposes to continue using prescribed fire and chemical and mechanical treatments to 
reduce fuels loads and also to maintain, enhance, and restore habitat.  The following section provides an 
explanation of the treatment methods used at the eight FWS units.  
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2.6.1.1 Overview of Treatment Methods Currently Used 
Prescribed Fire 
Prescribed fire is a management tool used to manipulate vegetation.  Prescribed fires may be 

loosely classified as broadcast, in which fire is applied across the landscape, or as debris burning as with 
pile or ditch burning. Historically, the treatment size and number of burns conducted on refuges and 
hatcheries in the New Mexico Fire District have varied considerably by unit to meet both habitat 
management and fuel reduction needs. Broadcast burns may range from as little as 5 acres to 20,000 
acres, depending on the size of the refuge and specific management objectives.  Burning may be 
conducted year-round, again depending on the desired objectives of the burn to achieve specific results.   

Broadcast burning may be used to restore native biological communities to provide optimum 
feeding, breeding, and wintering habitat for a diversity of grass- and shrubland-dependent migratory 
birds, migratory waterfowl, native herbivores, native pollinating invertebrates, and other native wildlife 
that are present.  Broadcast burning may also be used as a management tool in wetlands and moist soil 
units to reduce invasive species such as cattail.  Prescribed fire also provides a needed mechanism of 
disturbance across all habitats that have evolved with fire.   

Debris burning is used to remove vegetative material (such as piles produced from mechanical 
treatments) or to remove a buildup of decadent vegetation from ditches and canals to improve the flow of 
water.   

Natural ignitions are nonhuman-caused fires.  Natural ignitions in the New Mexico Fire District 
may be managed for resource benefit in wilderness study areas, designated wilderness, and areas with 
little to no threat of loss to structures or developed assets on and off the refuge.  These areas are located at 
Sevilleta NWR, Bosque del Apache NWR, Bitter Lake NWR, and San Andres NWR.  Nonhuman-caused 
ignitions on these sites would be evaluated for potential to cross jurisdictional boundaries and the 
potential for damage or loss to refuge infrastructure or private property.  This management option would 
reduce the potential for adverse effects created during suppression operations (such as the mechanical 
construction of firelines) and allow for the natural role of fire in these environments. 

Mechanical Treatments 
Mechanical treatments are implemented using hand-held tools, chain saws, bulldozers, tractors, 

masticators, excavators, forestry cutters, chippers, and other specialty equipment.  Mechanical treatments 
have ranged from less than 1 acre to 1,000 acres or more on each of the six NWRs, Mora NFH–TC, and 
SW Native AR&RC in New Mexico.  Mechanical treatment methods are generally used to remove heavy 
concentrations of fuel or invasive species that may not be treated by prescribed fire or chemical 
treatments due to the size and amount of material needing to be removed.  Mechanical treatments may 
also be used in conjunction with chemical and prescribed fire treatments as part of the overall treatment 
process. 

Tamarisk has become well established throughout the riparian corridors of New Mexico, resulting 
in the displacement of native species.  As a result, the fire danger and severity of wildfires have increased 
due to the high rate of spread and resistance to control exhibited in this fuel type.  Mechanical reduction 
of these dense, large volumes of highly flammable fuels is currently accomplished through the use of an 
excavator to either pull the trees from the ground or by a dozer to push the trees into piles.  Follow-up 
treatment of root raking with heavy equipment is recommended to remove the remaining roots to prevent 
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root sprouting.  Restoration of native species following Tamarisk removal reduces the fire hazard by 
restoring native species that produce a much lower fire behavior and are less resistant to control.  

Mechanical treatments have also been conducted using chainsaws and specialty equipment such as 
“slash busters” to remove junipers and pinyon pine that have become established on grasslands.  
Mechanical treatments are often used prior to or in conjunction with prescribed fire to both remove the 
cut material and prevent sapling trees from encroaching onto the treated site.  These types of treatments 
would continue in order to prevent the further encroachment of grassland and savanna habitats and to 
manage density of pinyon-juniper stands to maintain a diversity of grass and forb species. 

Firebreaks are generally created and maintained with mechanical treatments through the use of 
heavy equipment to remove heavy fuel concentrations, mow “green” firebreaks, grade two-track roads to 
remove vegetation, and to remove single or small groups of trees by hand.  

Herbicide Treatments 
Some of the eight FWS units in New Mexico use chemicals to treat invasive plant species, crop 

plants, federally and state-listed noxious plant species, and to restore and maintain native habitats.  All 
units of the Service that implement chemical treatments must prepare an annual pesticide use proposal 
(see Appendix I) that describes the herbicides proposed for continued use.  Chemical use varies by FWS 
unit as shown in Table 2-4 at the end of this chapter.  The effects of using herbicide treatments are 
presented in Chapter 3.   

Wildfire Suppression 
Suppression actions may include the construction of firelines by firefighters using hand tools, 

engines, heavy equipment (such as dozers), and aircraft.  Some suppression actions using heavy 
equipment or aircraft may be restricted based on the presence of cultural sites, riparian habitat, 
waterways, and critical habitat.  Tactics, such as burning out from roadways or allowing the fire to burn 
into areas of natural confinement, may be appropriate as well.  Some refuges may have special constraints 
regarding suppression actions such as the presence of unexploded ordnance.  The Federal Wildland Fire 
Policy gives fire managers the latitude to determine and implement the appropriate suppression response 
based on the current and expected conditions. 

2.6.1.2 Current Management Actions at the Eight NWRs or NFHs-TCs 
Historically, refuge management has used prescribed fire independently or in combination with 

mechanical and/or chemical treatments as a management tool to manipulate vegetation and as a means to 
remove debris and reduce fuel loading. Total treatment areas vary from year-to-year based on specific 
habitat management and fuels-reduction objectives, availability of funding and resources, and current and 
long-term weather and fuel conditions.  The annual variability of treatments would continue based on 
these same influences.  

The Service’s Fire Management Information System was used to report the historical fire data in 
the below descriptions for each refuge.  
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Bitter Lake NWR 
Refuge staff implemented 36 prescribed fires at Bitter Lake NWR between 1993 and 2011.  

Approximately one-third of these were maintenance burns.  Broadcast burns have ranged in size from 
40 to several thousand acres, with an average size of 2,500 acres.  The largest prescribed burn conducted 
at Bitter Lake NWR was 9,400 acres.  Mechanical and chemical treatments have centered on removing 
invasive plant species and constructing fuel breaks up to 150 acres in size.  In general, future treatments 
would continue to target the removal of invasive plants, creating and maintaining fuel breaks, reducing 
hazardous fuels, and contributing to wetland/upland management approximating these size ranges and 
occurrences based on the goals and objectives of the refuge. 

Proposed Continuation of Management Actions to Meet District-wide Objectives  

1. Fuel breaks would continue to be constructed and maintained at the refuge through the 
removal of tamarisk and the creation of permanent fuel breaks using mechanical, chemical, 
and prescribed fire treatments.   

2. All existing fuel breaks on the north tract would continue to be maintained through annual 
maintenance. The existing fuel break along the west and north boundary of the north tract 
would continue to be maintained through annual grading and road maintenance.  

3. The Service would continue to coordinate with adjacent landowners to remove Tamarisk in 
close proximity of the north and south of the refuge’s boundary along the Pecos River 
corridor to reduce the threat of wildfire to the refuge and neighboring property.  

4. The Service would continue to coordinate with neighboring agencies and landowners to 
apply prescribed fire, mechanical, and chemical treatments across jurisdictional boundaries 
to reduce the threat and severity of wildfire and improve habitat conditions.  

5. The Service would continue to protect habitat for federally endangered species: Pecos 
assiminea snail (Assiminea pecos), Koster’s springsnail (Juturnia kosteri), Roswell 
springsnail (Pyrgulopsis roswellensis), Noel’s amphipod (Gammarus desperatus), Pecos 
gambusia (Gambusia nobilis), Pecos bluntnose shiner (Notropis simus pecosensis), and 
interior least tern (Sterna antillarum athalassos); and federally threatened species: Pecos  
sunflower (Helianthus paradoxus).  

6. The current condition class of refuge habitats would continue to be maintained or improved 
through the use of prescribed fire, mechanical, and chemical treatments.  The treatment 
interval would continue to be based, in part, on monitoring of vegetative response. 

7. Mechanical and chemical treatments would continue to be used to control invasive plant 
species in all parts of the refuge as monitoring and field assessments identify sites. 

8. Broadcast burning would continue to be used to reduce fuel loading and/or construct fuel 
breaks and defensible space in order to protect refuge infrastructure, private property, and 
identified sensitive or critical habitat.   

9. Natural-caused wildfire would be allowed to burn in the Salt Creek wilderness to restore 
the natural role of fire and reduce the potential adverse effects of suppression actions.  The 
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appropriate suppression response would be identified and used if fire threatens to cross onto 
neighboring properties.  

Bosque del Apache NWR 
There are a total of 140 recorded treatments between 1988 and 2011.  Approximately half of these 

were maintenance burns.  Of the 61 broadcast burns, all but one has been between 1 and 430 acres, with 
the majority being less than 100 acres.  The largest broadcast burn was 20,000 acres in 2008 in upland 
habitat.  Most broadcast burns have taken place in the managed and active portions of the Rio Grande 
floodplain.  Mechanical and chemical treatments have centered on removing invasive plant species and 
constructing fuel breaks 10 to 80 acres in size.  In general, future treatments would continue to target the 
removal of invasive species, creating and maintaining fuel breaks, reducing hazardous fuels, and 
contributing to wetland/upland management, approximating these size ranges and occurrence based on 
the goals and objectives of the refuge. 

Proposed Continuation of Management Actions to Meet District-wide Objectives  

1. Mechanical, chemical, and prescribed fire treatments would continue to be used to 
construct and maintain fuel breaks at the north, mid-refuge, and south boundary locations 
of the Rio Grande active floodplain through the removal of invasive woody plants.  

2. A minimum of 0.25 river mile at each boundary would be maintained as open grassland or 
shaded fuel break.  Cottonwood and willow stands would continue to be maintained to 
provide shaded fuel breaks through chemical and mechanical control to limit woody 
encroachment.  Following invasive plant removal, the mid-refuge fuel breaks on the active 
floodplain would be monitored for invasive species encroachment.  As other projects are 
implemented on the active floodplain, mid-refuge fuel breaks could be allowed to transition 
to denser native vegetation without degrading their ability to reduce extreme fire behavior 
and rates of spread.  

3. The Service would continue to coordinate with adjacent landowners to remove invasive 
woody species within 5 miles of the north and south of the refuge boundary along the Rio 
Grande corridor to reduce the threat of wildfire to the refuge and neighboring property.  

4. The Service would continue to coordinate with neighboring agencies and landowners to 
apply prescribed fire, mechanical, and chemical treatments across jurisdictional boundaries 
to reduce the threat and severity of wildfire and improve habitat conditions. 

5. The current condition class of refuge habitats would continue to be maintained or improved 
through the use of prescribed fire, mechanical, and chemical treatments.  The treatment 
interval would be based, in part, on monitoring of vegetative response. 

6. Mechanical and chemical treatments would continue to be used to control invasive plant 
species in all parts of the refuge as monitoring and field assessments identify sites. 

7. Broadcast burning would continue to be used to reduce fuel loading and/or construct fuel 
breaks and defensible space in order to protect refuge infrastructure and identified sensitive 
or critical habitat.   
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8. Natural-caused wildfire would continue to be allowed to burn in the Little San Pascual, 
Chupadera, and Indian Well Wilderness Areas to restore the natural role of fire and reduce 
the potential for adverse effects from suppression actions.  The appropriate suppression 
response would be identified and used if fire threatens to cross onto neighboring properties 
or areas identified as sensitive or critical habitat. 

9. Burned areas along the riparian corridor would continue to be restored with native species, 
including but not limited to cottonwood, willow, and native grasses that serve as shaded 
fuel breaks. 

SW Native AR&RC 
Prescribed fire has been used on an occasional basis to manage wetlands by removing heavy build-

up of cattails and to remove fuels produced from mechanical treatments.  Four prescribed burns have been 
conducted at the SW Native AR&RC since 2000.  Two of the projects were less than 40 acres, and the 
other two were 160 and 354 acres, respectively.  Future treatments may include mechanical, chemical, 
and prescribed fire to periodically remove invasive plant species, maintain fuel breaks, and reduce 
hazardous fuels in these general size ranges and occurrence. 

Proposed Continuation of Management Actions to Meet District-wide Objectives  

1. The existing defensible space around hatchery structures would be maintained through 
regular mowing and grading of road systems. 

2. The Service would coordinate with neighboring agencies and landowners to apply 
prescribed fire, mechanical, and chemical treatments across jurisdictional boundaries to 
reduce the threat and severity of wildfire and improve habitat conditions. 

3. The current condition class of hatchery habitats would be maintained or improved through 
the use of prescribed fire, mechanical, and chemical treatments.  The treatment interval 
would be based, in part, on monitoring of vegetative response.  

4. Mechanical and chemical treatments would be used to assist in the control of nonnative 
invasive plant species in all parts of the hatchery, as monitoring and field assessments 
identify sites. 

5. Broadcast burning would be used to reduce fuel loading and/or maintain defensible space in 
order to protect hatchery infrastructure and identified sensitive or critical habitat.   

Las Vegas NWR 
There have been four maintenance and four broadcast burns since 1999.  The average size has been 

380 acres, with broadcast burns taking place every 1 to 4 years.  There have been two mechanical projects 
(200 and 630 acres in size) to remove juniper encroachment into the grasslands and periodic maintenance 
of fuel breaks along the refuge boundary.  In general, future treatments would continue to target the 
removal of invasive species, creating and maintaining fuel breaks, reducing hazardous fuels, and 
contributing to wetland/upland management, approximating these size ranges and occurrence based on 
the goals and objectives of the refuge. 
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Proposed Continuation of Management Actions to Meet District-wide Objectives  

1. Periodic mowing would continue to be used to maintain the existing fuel break along the 
northwest refuge boundary south of Highway 281.   

2. The Service would continue to coordinate with neighboring agencies and landowners to 
apply prescribed fire, mechanical, and chemical treatments across jurisdictional boundaries 
to reduce the threat and severity of wildfire and improve habitat conditions. 

3. The current condition class of refuge habitats would continue to be maintained or improved 
through the use of prescribed fire, mechanical, and chemical treatments.  The treatment 
interval would be based, in part, on monitoring of vegetative response.  

4. Mechanical and chemical treatments would continue to be used to assist in the control of 
nonnative and native invasive plant species in all parts of the refuge, as monitoring and 
field assessments identify sites. 

5. Broadcast burning would continue to be used to reduce fuel loading and/or construct fuel 
breaks and defensible space in order to protect refuge infrastructure, adjacent private and 
state property, and identified sensitive or critical habitat. 

Maxwell NWR 
A 30-acre prescribed fire was conducted in 1989, with no recorded treatments between 1991 and 

2004.  Since 2004 five broadcast burns, between 200 to 570 acres in size, have been conducted.  Burning 
of ditches and piles generally occurs on an annual basis.  Mechanical and chemical treatments, ranging 
from 2 to 25 acres in size, have centered on removing invasive species and constructing fuel breaks.  In 
general, future treatments would continue to target the removal of invasive species, creating and 
maintaining fuel breaks, reducing hazardous fuels, and contributing to wetland/upland management, 
approximating these size ranges and occurrence based on the goals and objectives of the refuge. 

Proposed Continuation of Management Actions to Meet District-wide Objectives  

1. Fuel breaks along the northern, western, and eastern refuge boundary woodlots would be 
constructed and maintained using mechanical, chemical, and prescribed fire treatments to 
remove/thin invasive woody species. 

2. The existing fuel breaks at the north/south interior gravel road (Lake 13 Road) and the 
west/east interior gravel road (Refuge Road) would be maintained annually by mowing the 
rights-of-way and grading roads. 

3. The Service would coordinate with neighboring agencies and landowners to apply 
prescribed fire, mechanical, and chemical treatments across jurisdictional boundaries to 
reduce the threat and severity of wildfire and improve habitat conditions.  

4. The current condition class of refuge short-grass prairie habitats would be maintained or 
improved through the use of prescribed fire, mechanical, and chemical treatments. The 
treatment interval would be based, in part, on monitoring of vegetative response. 
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5. Mechanical and chemical treatments would be used to assist in the control of invasive plant 
species in all parts of the refuge, as monitoring and field assessments identify sites. 

6. Broadcast burning would be used to reduce fuel loading and/or construct fuel breaks and 
defensible space in order to protect refuge infrastructure, adjacent private property, and 
identified sensitive or critical habitat. 

7. Natural-caused wildfire would be allowed to burn in the 80-acre research natural area on 
the southwest corner of the refuge to restore the natural role of fire and reduce the potential 
adverse effects of suppression actions. The appropriate suppression response would be 
identified and used if fire threatens to cross onto neighboring properties or other refuge 
units. 

Mora NFH–TC 
There are no records of prescribed fire use at Mora.  An 82-acre mechanical thinning project was 

conducted in 2004 to reduce stand density on the hatchery grounds for habitat management and fuel 
reduction.  Future projects may include thinning and pile burning on a periodic basis to manage for 
recommended stand structure in ponderosa pine and to create and maintain fuel breaks along the property 
boundary.  Potential projects would generally be no greater than 80 acres due to the limited size of the 
property. 

Proposed Continuation of Management Actions to Meet District-wide Objectives  

1. The existing defensible space around hatchery structures would be maintained through 
regular mowing and grading of road systems. 

2. The Service would coordinate with neighboring agencies and landowners to apply 
prescribed fire, mechanical, and chemical treatments across jurisdictional boundaries to 
reduce the threat and severity of wildfire and improve habitat conditions. 

3. The current condition class of hatchery habitats would be maintained or improved through 
the use of prescribed fire, mechanical, and chemical treatments.  The treatment interval 
would be based, in part, on monitoring of vegetative response.  

4. Mechanical and chemical treatments would be used to assist in the control of invasive plant 
species in all parts of the hatchery as monitoring and field assessments identify sites. 

5. Broadcast burning would be used to reduce fuel loading and/or maintain defensible space in 
order to protect hatchery infrastructure, adjacent private property, and identified sensitive or 
critical habitat.   

San Andres NWR 
Broadcast burns have been implemented 11 times between 1999 and 2011, with the size of the 

burns varying between 700 and 16,550 acres, averaging 5,350 acres per burn.  Some mechanical work 
(26 acres) has been conducted to thin juniper stands in desert big horn sheep (Ovis canadensis mexicana) 
habitat.  In general, future treatments would continue to target the removal of invasive species and 
contribute to upland management, approximating these size ranges and occurrence based on the goals and 
objectives of the refuge. 
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Proposed Continuation of Management Actions to Meet District-wide Objectives  

1. The Service would continue to coordinate with neighboring agencies and landowners to 
apply prescribed fire, mechanical, and chemical treatments across jurisdictional boundaries 
to reduce the threat and severity of wildfire and improve habitat conditions. 

2. Prescribed fire and/or mechanical treatments would continue to be used to reduce pinyon-
juniper stand density.  

3. The current condition class of refuge habitats would continue to be maintained or improved 
through the use of prescribed fire, mechanical, and chemical treatments.  The treatment 
interval would be based, in part, on monitoring of vegetative response.   

4. Mechanical and chemical treatments would continue to be used to assist in the control of 
invasive plant species in all parts of the refuge as monitoring and field assessments identify 
sites. 

5. Broadcast burning would continue to be used to reduce fuel loading and/or construct fuel 
breaks and defensible space in order to protect refuge infrastructure and identified sensitive 
or critical habitat. 

6. Natural-caused wildfire would continue to be allowed to burn in all areas of the refuge to 
restore the natural role of fire and reduce the potential adverse effects of suppression 
actions.  Point-source protection of cultural sites, repeaters, and military installations may 
be needed in some limited situations.  If fire threatens to cross onto neighboring properties, 
the appropriate suppression response would be identified and used. 

Sevilleta NWR 
Records from 1990 to 2011 show that prescribed fire size has ranged anywhere from 1 acre test 

plots to 13,609 acres of landscape-level projects.  Prescribed fires greater than 100 acres have been 
conducted nine times in the last 20 years, with an average size of 4,100 acres.  The majority of these 
broadcast burns took place between 2002 and 2008 on an almost annual basis.  Mechanical treatment 
(between 1 to 30 acres in size) has been limited historically to removing invasive species from riparian 
corridors and the Rio Grande floodplain.  In general, future treatments would continue to target the 
removal of invasive species, maintaining and creating fuel breaks, reducing hazardous fuels, and 
contributing to wetland/upland management, approximating these size ranges and occurrence based on 
the goals and objectives of the refuge. 

Proposed Continuation of Management Actions to Meet District-wide Objectives  

1. Fuel breaks at the north and south end of the Rio Grande floodplain of the refuge would 
continue to be constructed and maintained using mechanical, chemical, and prescribed fire 
treatments to remove salt cedar. 

2. The Service would continue to coordinate with adjacent landowners to reduce dense stands 
of tamarisk within 5 miles to the north and south of the refuge boundary along the Rio 
Grande corridor to reduce the threat of wildfire to the refuge and neighboring property.  
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3. The existing fuel break along the refuge boundary south of Highway 60 would continue to 
be maintained through regular grading. 

4. The Service would continue to coordinate with neighboring agencies and landowners to 
apply prescribed fire, mechanical, and chemical treatments across jurisdictional boundaries 
to reduce the threat and severity of wildfire and improve habitat conditions. 

5. Prescribed fire and/or mechanical treatments would continue to be used to restore and 
maintain pinyon-juniper savannah habitat at Condition Class 2 or better.  

6. The current condition class of refuge habitats would continue to be maintained or improved 
through the use of prescribed fire, mechanical, and chemical treatments.  The treatment 
interval would be based, in part, on monitoring of vegetative response.  

7. Mechanical and chemical treatments would continue to be used to assist in the control of 
nonnative invasive plant species in all parts of the refuge, as monitoring and field 
assessments identify sites. 

8. Broadcast burning would continue to be used to reduce fuel loading and/or construct fuel 
breaks and defensible space in order to protect wolf pens, refuge infrastructure, and 
identified sensitive or critical habitat. 

9. Natural-caused wildfire would be allowed to burn in the land management and strategic 
management zones of the refuge to restore the natural role of fire and reduce the potential 
adverse effects of suppression actions.  The appropriate suppression response would be 
identified and used if fire threatens to cross onto neighboring properties.   

2.6.2 Alternative B: Suppression Only 
The suppression actions described under Alternative A for each of the six NWRs, Mora NFH–TC, 

and SW Native AR&RC would be the only fire management action that would continue to occur under 
Alternative B.  

FWS Manual (621 FW 1.1) states, in part, that each refuge will maintain a wildland fire suppression 
program to “ensure that refuge resources, including staff, the general public, and private property receive 
adequate protection from potential wildland fire.” 

The “Revised Guidance for Implementation of the National Wildlife Coordinating Group Federal 
Wildland Fire Management Policy” (NWCG 2009) defines two kinds of wildland fire: prescribed fire 
(planned ignitions) and wildfire (unplanned ignitions). A wildland fire may be concurrently managed for 
one or more objectives, and objectives can change as the fire spreads across the landscape. Objectives are 
affected by changes in fuels, weather, and topography; varying social understanding and tolerance; and 
involvement of other governmental jurisdictions having different missions and objectives. The revision 
allows fire managers to manage a wildfire for multiple objectives and increased flexibility to respond to 
changing incident conditions and firefighting capability, while strengthening strategic and tactical 
decision implementation that better supports public safety and resource management objectives. 
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2.6.3 Alternative C: Prescribed Fire and Suppression 
The prescribed fire and fire suppression actions described under Alternative A for each NWR or 

NFH-TC would be the only fire management actions that would continue to occur under Alternative C. 

2.6.4 Alternative D: Mechanical  
and Chemical Treatments with Suppression  

The mechanical and chemical treatments and fire suppression actions described under Alternative A 
for each of the six NWRs, Mora NFH–TC, and SW Native AR&RC would be the only fire management 
actions that would continue to occur under Alternative D.  

2.7 Comparison of Alternatives 

Table 2-2 summarizes how well each of the alternatives would meet the overall fire management 
objectives.  

Table 2-2. Comparison of alternatives by district-wide FMP objective  

District-wide FMP 
Objective 

Alternative A: Continue 
Current Level of Fire 

Management 
(Prescribed Fire, 

Chemical and 
Mechanical 
Treatments,  

and Fire Suppression) 
Alternative B: Fire  
Suppression Only 

Alternative C: 
Prescribed Fire and Fire 

Suppression 

Alternative D: 
Mechanical  

and Chemical 
Treatments  

and Fire Suppression 
1. Protect life, 

property, human 
improvements, and 
cultural resources 
from the threat of 
wildfire through 
prevention, 
education, 
mitigation, and 
restoration actions 
on and adjacent to 
the six NWRs, Mora 
NFH–TC, and SW 
Native AR&RC. 

Would fully meet this 
objective. 

 

The continued use of fire 
suppression would not fully 
meet this objective but 
would offer some 
protection of resources 
during a wildfire. 

Would not meet this 
objective if fuel loads are 
not adequately reduced in 
the absence of prescribed 
fire and other fuel-
reduction treatments.  

Would meet this objective 
to some extent. Retaining 
the use of prescribed fire 
would reduce fuels and 
contribute to meeting this 
objective but would not be 
effective in treating heavy 
fuel loads produced by 
nonnative species in 
riparian corridors.   

Would not fully meet this 
objective if fuel loads 
are not adequately 
reduced in the absence 
of prescribed fire. 

2. Protect, restore, 
and maintain the 
ecological integrity 
of native biological 
communities by 
using prescribed 
fire (planned 
ignitions), wildfire 
(unplanned 
ignitions), and 
mechanical and 
chemical treatment 
methods to support 
a diversity of wildlife 
occurring on and 
near the six NWRs, 
Mora NFH–TC, and 
SW Native AR&RC. 

Would fully meet this 
objective. 

Fire suppression alone 
would not meet this 
objective.  Removing 
prescribed fire, 
mechanical, and chemical 
methods of treatment 
would not allow for the 
natural role of fire or the 
control of invasive species 
that contribute to the 
continued loss of critical 
habitat. 

Would not fully meet this 
objective. Retaining the 
use of prescribed fire 
would continue to provide 
an important tool for 
enhancing native fire 
adapted habitats and 
controlling invasive plants.  

 

Would not meet this 
objective.  Removing 
prescribed fire from the 
landscape would not 
allow for the natural 
interaction and 
disturbance of fire-
adapted ecosystems. 
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2.8 Alternatives Considered but  
Eliminated from Detailed Study _________________________  

NEPA requires federal agencies to briefly discuss the reasons for eliminating any alternatives that 
were not developed in detail (40 CFR 1502.14). No suggestions for additional alternatives were received 
during the scoping process.   

2.9 Resource Protection Measures _________________________  

The planning, implementation, and operational constraints listed on each of the SFMP maps for the 
refuges (see Appendices A–H) are synonymous with resource protection measures (Table 2-3) or 
mitigation measures.  The constraints are incorporated as part of the proposed alternatives and are listed 
on the SFMP maps. The resource protection measures and constraints are identified so as to avoid or 
substantially reduce a treatment’s adverse environmental effects.  
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Table 2-3. Resource protection measures 
Resource Resource Protection Measure 

Human Health and Safety 
Prescribed Fire • The prescribed fire plans, which will include smoke management plans, will be prepared by the 

Land Manager and FWS Region 2 Fire District staff prior to implementing prescribed fires.  
• Prescribed fires will comply with applicable regulations of the New Mexico State Forestry Division 

and New Mexico Air Quality Bureau and will be carried out in accordance with the constraints 
identified on each refuge’s spatial FMP maps.   

• Agency or local law enforcement may be requested for traffic control  if smoke impacts visibility on 
roads or highways. 

• Warning signs  will be posted to advise motorists of a prescribed burn in progress and the potential 
for reduced visibility on roads that may be impacted by a prescribed burn. 

• Ample notification will be given to landowners in the off-refuge asset protection zones. Notices may 
also be posted to inform other adjacent landowners  or nearby communities of prescribed fires. 

• Press releases will be provided to the local media to inform the public in advance of a prescribed 
fire.   

• The New Mexico State Forestry Division, the local fire departments, county sheriffs’ offices, and 
other parties as identified within the individual burn plan will be notified prior to prescribed burns. 

• Prescribed fires will not be started until all contingency forces are confirmed to be on-site or in 
standby status, as specified in the prescribed fire plan. 

Herbicide Use, 
Public 

• Measures will be taken to avoid exposure to refuge staff and visitors, which will include such 
practices as prior notification of planned outdoor activities or planned pesticide use, avoidance of 
occupied areas, signage and/or direct observation of the site until the re-entry interval has passed, 
or application during times when the refuge is closed, as appropriate. 

• The location and weather conditions for the pesticide application will comply with the product label.  
• Off-site drift will be avoided by using such practices as limiting allowable wind speed to 10 miles per 

hour (mph) or less, using nozzles that create large droplet size, or methods of application that are 
unlikely to drift.  

Herbicide Use, 
Applicator 

• Personnel using pesticides will have training in appropriate procedures for safe application, first aid, 
and spill cleanup. 

• Pesticide applicators will use personal protective equipment (PPE) as required by the product label. 
Standard PPE used for most pesticide applications includes long-sleeve shirt, long pants, shoes, 
and socks.  Other PPE sometimes required or recommended include eye protection and chemical-
resistant gloves.  Other measures sometimes required or appropriate are rubber boots or protective 
aprons or coveralls.  No pesticide products to be used require the use of a respirator.  All types of 
PPE, including those not required, will be available to the applicator to use at his or her discretion. 

• Personnel who are mixing, loading, and applying pesticides will have appropriate medical 
monitoring, as specified in FWS policy.  

Wildlife 

Threatened and 
Endangered 
Species 

• Fuel treatment and suppression activities conducted in designated critical habitat will require prior 
consultation with refuge management to address allowable tactics and specific species 
requirements.  

• Southwest will flycatcher: there will be no new management activity between the following dates: 
April 15 – August 15  

Other Wildlife • In order to protect freshwater invertebrates and fish, Garlon 4 Ultra or similar products will not be 
used where drift or runoff could reach riparian areas, wetlands, ponds, streams, rivers.  

• Prescribed fires will not occur from April 15 to July 15 in order to protect migratory birds and small 
mammals.   

Pre-treatment • Prior to implementing any vegetation treatment, FWS employees will be trained to recognize 
and avoid special status plants and the habitat in which they are commonly found. In the more 
pristine areas and those that harbor special status plants, invasive plant control should be done 
with care, using manual means as much as possible or chemical methods with selective 
products or at times the key plants are dormant.   

• Create herbicide-free buffers around nontarget plants and known sensitive and rare plants and 
sensitive areas.  
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Table 2-3. Resource protection measures (continued) 
Resource Resource Protection Measure 

Native, Sensitive, and Rare Plants 
Threatened and 
Endangered 
Species 

• Pecos sunflower: : there will be no new management activity between the following dates: 
March 1 – November 1. 

Application • Use the lowest effective application rate.  
• Apply herbicide by foliar spray when wind speed is less than 10 mph. 
• Shield nontarget, sensitive, and rare plants with suitable material, such as a 5-gallon bucket or 

tree shelter, if practical. 

Post-treatment • Monitor before, during, and after herbicide application to assess effects on target species, 
nontarget organisms, and the environment.  

Invasive/Exotic Plants 
Prevention • Vehicles will minimize driving in areas infested with invasive/exotic plants at a time when 

movement of seeds is likely, and when this is not possible, vehicles and equipment will be 
cleaned after leaving an infested area. Vehicles and equipment will be considered clean when 
a visual inspection does not disclose seeds, soil, vegetative matter, and other debris that could 
contain or hold seeds. 

• A designated location will be identified for the cleaning described above.  This will be in a spot 
not conducive to exotic weed establishment and will be monitored for incipient weed 
populations. 

Control and 
Monitor 

• Conduct post-treatment surveys in treated areas and use site-specific evaluations to determine 
appropriate treatment to control any invasive/exotic plants that are located. Continue to 
monitor mechanically treated and sprayed and burned areas for invasive/exotic plants. 

• New noxious weed populations, resulting from project implementation, will be treated and 
monitored. 

Water Resources  
 • Minimize soil disturbance and thus potential for sediment delivery to streams and ponds during 

prescribed fire by using previously prepared vegetated firebreaks or existing barriers such as 
roads and trails, even if this results in a slight increase in burned area.  

• Prevent or minimize soil erosion and thus potential for sediment delivery to streams and ponds 
by retaining a high proportion (80 percent or more) of surface cover in vegetation, litter (dead 
leaves, grass, and other dead plant parts), and fibrous root systems. 

• Heavy equipment will be closely monitored in designated areas to minimize adverse effects on 
wetlands and other resources at risk. 

• Retardants and foams will not be used within 300 feet of any waterway.  
Soils  
 • Prevent or minimize soil erosion by retaining a high proportion (80 percent or more) of surface 

cover in vegetation, litter (dead leaves, grass, and other dead plant parts), and fibrous root 
systems. 

• Minimize soil disturbance for fire lines in prescribed fire and for wildfires by using previously 
prepared vegetated fire breaks or existing barriers such as roads, trails, and streams, even if 
this results in a slight increase in burned area. 

• Prevent or minimize soil compaction by limiting vehicles to designated roads.  

• Heavy equipment use will require approval from refuge manager or designee for each incident.  

• Ground disturbed by suppression activities will be rehabilitated.  

Cultural Resources  

 • Heavy equipment will be closely monitored in designated areas to minimize adverse effects on 
cultural resources.  

• Cultural resource sites will only be treated, as necessary, if they are at risk of infestation by 
invasive/exotic plants and if fuel loads on the site would put the resource at increased risk of 
damage or destruction in the event of a wildfire. 

• The refuge manager will be contacted immediately if previously unrecorded cultural resources 
are discovered during any vegetation treatments. The cultural resources will be recorded, 
delineated, and protected. 
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Table 2-3. Resource protection measures (continued) 
Resource Resource Protection Measure 

 • Identify all cultural resources within a jurisdiction using archaeological surveys and 
consultations with cultural specialists, tribal representatives, and other knowledgeable 
people (identifying sites is often cost prohibitive for many agencies and management 
priorities are not structured to fund surveys).  

• Include resource advisors at all stages of wildfires and prescribed fires (prevention, 
planning, implementation, restoration).  

• Plot firelines/firebreaks to minimize contact with known cultural resources.  
• Map, mark, or flag cultural resources during wildfire suppression and rehabilitation and 

prescribed burn implementation.  
• Provide all fire workers with basic training on cultural resources.  
• Design plans to protect resource values at risk.  
• Where wildfire poses risks to cultural resources, reduce fuels near archaeological and 

historic sites mechanically or with prescribed fire to reduce damages from future 
wildfire.  

• Determine effects of heat treatment and fire suppression tactics (such as foams, 
retardants) on cultural resources at risk (exposed resources).  

• In instances of wildfire, develop a post-fire data recovery and/or restoration program that is 
sensitive to cultural resource concerns. 
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Table 2-4. Chemicals (herbicides) used on the six NWRs, Mora NFH–TC, and SW Native AR&RC in the New Mexico Fire District, FWS Region 2 
Key to herbicide use by unit and invasive plant species treated 

1. Arsenal (imazapyr) 10. Telar XP (chlorsulfuron) 19. Reward (diquat dibromide) 
2. Arsenal PowerLine (imazapyr) 11. Plateau (imazapic) 20. Fusilade II (fluazifop-P-butyl) 
3. Clearcast (imazamox)  12. Garlon 4 Ultra (triclopyr butoxyethyl ester) 21. 2,4-D Amine 4 (2,4-D dimethylamine) 
4. Northstar (primisulfuron-methyl + dicamba, acid) 13. Honcho Plus (glyphosate) 22. Tahoe 3A (triclopyr triethylamine) 
5. Vista (fluroxypyr) 14. Pursuit (imazethapyr) 23. Barrier (dichlobenil) 
6. Rodeo (glyphosate) 15. Select 2 EC (clethodim) 24. Cutrire-Plus Granular (copper) 
7. Habitat (imazapyr) 16. Polaris (imazapyr)  25. Diuron 80 DF (diuron) 
8. Garlon 4 (triclopyr butoxyethyl ester) 17. Garlon 3A (triclopyr triethylamine) 26. Pramitol (25E (prometon) 
9. Milestone Specialty (aminopyralid) 18. Roundup (glyphosate, various formulations   

 

Invasive Plant  
Bitter Lake 

NWR 
Bosque del 

Apache NWR 
SW Native 

AR&RC 
Las Vegas 

NWR 
Maxwell  

NWR 
Mora  

NFH-TC 
San Andres 

NWR 
Sevilleta  

NWR 
Barnyard grass (Echinochloa crusgalli) -- 15 -- -- -- -- -- -- 
Bermuda grass (Cynodon dactylon) -- -- 26 -- -- -- 6, 7, 19, 20 -- 
Bindweed (Convolvulus arvensis) -- -- 26 -- -- -- --  
Bull thistle (Ulmas pumila) -- -- -- 9 9 18 -- -- 
Camelthorn (Alhagi maurorum syn. Alhagi 
pseudalhagi) -- 9 -- -- -- -- -- -- 

Canada thistle (Cirsium arvense) -- -- -- 9 9 18 -- -- 
Cattail (Typha spp.) -- -- -- -- -- -- 6, 7, 19, 20 13 
Chara algae (Chara spp.) -- -- 23, 24 -- -- -- -- -- 
Cocklebur (Xanthium strumarium) -- 13 -- -- -- -- -- -- 
Common mallow (Malvaceae) -- 14 -- -- -- -- -- -- 
Crabgrass (Digitaria spp.)  -- -- 26 -- -- 18 -- -- 
Curly dock (Rumex crispus) -- 14  -- -- -- -- -- -- 
Dandelion (Taraxacum officinale) -- 14  -- -- -- -- -- 21 
Field bindweed (Convolvulus arvensis) -- -- -- -- -- -- -- 21 
Filamentous algae (Spirogyra, Anabaena, 
Oscillatoria, Lyngbya, Pithophora spp.) -- -- 24, 25 -- -- -- -- -- 

Foxtail grasses (Bromus spp.) -- 4, 14, 15 -- -- -- -- -- -- 
Goathead (Tribulus terrestrus) -- -- -- -- -- -- -- 13, 21 
Goosefoot (Chenopodium album) -- 14  -- -- -- -- -- -- 
Hoary Cress (Cardaria draba) -- 9 -- -- -- -- -- -- 
Johnson grass (Sorghum halapense) -- 4, 13, 15  -- -- -- -- -- 21 
Kochia (Kochia scoparia) -- 4, 13, 14 -- -- -- -- -- 13, 21 
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Table 2-4. Chemicals (herbicides) used on the NWRs and NFH-TCs in the New Mexico Fire District, FWS Region 2 (continued) 

Invasive Plant 
Bitter Lake 

NWR 
Bosque del 

Apache NWR 
SW Native 

AR&RC 
Las Vegas 

NWR 
Maxwell  

NWR 
Mora  

NFH-TC 
San Andres 

NWR 
Sevilleta  

NWR 
Morning glory (Ipomoea spp.) -- 4, 5 -- -- -- -- -- -- 
Musk thistle (Carduus nutans) -- -- 23 9 9 -- -- -- 
Perrennial pepperweed (Lepidium latifolum) -- 1, 2, 3, 6, 7, 9, 

10, 11 -- -- -- -- -- 13, 21 

Phragmites (Phragmites australis syn. 
Phragmites communis) 1, 6, 7 1, 2, 6, 7, 9 -- -- -- -- -- 13 

Redroot pigweed (Amaranthus retroflexus) -- 4 -- -- -- -- -- -- 
Rough cocklebur (Xanthium strumarium) -- -- -- -- -- -- -- 21 
Russian knapweed (Acroptilon repens syn. 
Centaurea repens) -- 1, 2, 6, 7, 9, 

10, 11 -- -- 9 -- -- -- 

Russian olive (Elaeagnus angustifolia)  -- 1, 2, 6, 7, 8, 
12 -- 7, 8, 17 12 -- -- 1, 12, 22 

Russian thistle (Salsola tragus syn. Salsola 
iberica) -- 13  26 -- -- -- -- -- 

Salt cedar (Tamarix ramosissima) 1, 6, 7, 8, 12, 
16, 17, 18 

1, 2, 6, 7, 8, 
12 -- 7, 8, 17 12, 16 -- 7, 8, 12 1, 12, 22 

Sandbur (Cenchrus longispinus  -- 4 -- -- -- -- -- -- 
Siberian elm (Ulmas pumila) -- -- -- 8, 17 12 -- 8, 12 22 
Sunflower (Helianthus annuus) -- 4  -- --  -- -- 
Tall whitetop (Lepidium latifolium) -- -- -- -- -- -- -- 21 
Thistle (Cirsium sp.) -- -- -- -- -- -- -- 21 
Tumbleweed (Salsola kali) -- -- -- -- -- -- -- 21 
White top (Cardaria draba) -- 11 -- -- -- -- -- -- 
Yellow bristlegrass  (Setaria lutescens) -- 15 -- -- -- -- -- -- 
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Chapter 3. Affected Environment  
and Environmental Consequences 

3.1 Introduction _________________________________________  

This chapter describes current conditions (affected environment) and the potential beneficial and 
adverse effects (environmental consequences) that could result from implementation of any of the 
following alternatives: 

Alternative A: No Action—Continue Current Level of Land Management (Prescribed Fire, 
Chemical and Mechanical Treatments, and Fire Suppression)  

Alternative B: Fire Suppression Only  

Alternative C: Prescribed Fire and Fire Suppression  

Alternative D: Mechanical and Chemical Treatments and Fire Suppression  

3.2 Assessing Resources and Effects 

3.2.1 Resources Analyzed in Detail 
The affected environment and environmental consequences are described together for each of the 

following resources analyzed in detail: 

Section 3.3. Fire and Fuels Management 
Section 3.4. Vegetation 
Section 3.5. Wildlife and Habitat 
Section 3.6. Special Management Areas 
Section 3.7. Water and Soil Resources 
Section 3.8. Air Quality 
Section 3.9. Cultural Resources 
Section 3.10 FWS Values 
Section 3.11 Public Health and Safety 

3.2.2 Resources Not Analyzed 
The following topics were not analyzed in this environmental assessment (EA) because they would 

not be affected by any of the four alternatives: 

• Environmental justice concerns because there would be no disproportionately high or 
adverse human health or environmental effects on minority populations and low-income 
populations. 

• Social and economic values and conditions  
• Recreation 
• Transportation systems 
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3.2.3 Analysis Period (Duration of Effects) 
Each resource section in this chapter defines the analysis period used for evaluating effects on that 

specific resource.  

3.2.4 Definitions for Evaluating Effects 
The “Environmental Consequences” section for each resource describes the types of effects that 

would result from taking no action or implementing any of the three action alternatives; those effects are 
described according to the definitions in section 3.2.4.1 and 3.2.4.2. 

3.2.4.1 Types of Effects 
Beneficial effects are those that would result in a positive change in the condition or nature of the 

resource, usually with respect to a standard or objective. It is a change that would move a resource toward 
its desired condition.  

Adverse effects are those that would result in a negative change in the condition or nature of the 
resource, usually with respect to a standard or objective. It is a change that would move a resource away 
from its desired condition.  

Direct effects are caused by the action and would occur at the same place and time as the action. 

Indirect effects are also caused by the action, would occur later in time, and are further removed in 
distance but are still reasonably foreseeable; or the response of the target resource is triggered by the 
reaction of another resource to the proposed action.  

Cumulative effects are those that would result from the incremental impact of the action when 
added to other past, present, and reasonably foreseeable future actions. 

3.2.4.2 Intensity of Effects 
“Intensity” refers to the severity of effects or the degree to which an action may adversely or 

beneficially affect a resource. The following intensity definitions are used throughout this Chapter 3 to 
describe effects. 

No Effect. The appropriate conclusion when it has been determined an alternative would not affect 
a resource, value, or process. 

Negligible. An action would result in no observable or measurable effects on individual survival or 
on native animal and plant populations, their habitats, or the natural processes sustaining them. 
Occasional individual responses to disturbance could be expected but without interference to reproduction 
or other factors affecting survival.  

Minor. An action would result in detectable effects on individuals or in small short-term changes to 
native animal and plant populations, but it would not be expected to cause any measurable long-term 
effects on native species, their habitats, or the natural processes sustaining them.  
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Moderate. An action would result in detectable effects on native animal and plant populations, their 
habitats, or the natural processes sustaining them. Key ecosystem processes may experience disruptions 
that would be outside the historic baseline or desired condition (but would return to baseline or desired 
conditions).  Sufficient habitat would remain functional to maintain viability of native animal and plant 
populations.  

Major. An action would result in large effects on native animal and plant populations, their 
habitats, or the natural processes sustaining them. Key ecosystem processes would be disrupted for long 
periods or permanently.  

3.2.4.3 Indicators 
Indicators are measureable factors that are used to describe resource conditions. The indicators used 

to describe desired and current conditions are the same indicators used to predict the potential effects that 
could result from implementation of any of the proposed alternatives described in Chapter 2. The 
indicators vary by resource.  

3.2.5 Analysis of Cumulative Effects  
The Council on Environmental Quality (CEQ) regulations (at section 1508.7) define a cumulative 

impact [effect] as “the impact on the environment which results from the incremental impact of the action 
when added to other past, present, and reasonably foreseeable future actions regardless of what agency 
(Federal or non-Federal) or person undertakes such other actions. Cumulative impacts can result from 
individually minor but collectively significant actions taking place over a period of time.” 

The CEQ provided additional guidance (memorandum prepared by James L. Connaughton, 
Chairman, White House Council on Environmental Quality, June 24, 2005 [CEQ 2005]) on the extent to 
which agencies of the federal government are required to analyze the environmental effects of past 
actions when they describe the cumulative environmental effects of a proposed action  

CEQ interprets the National Environmental Policy Act (NEPA) and its regulations on cumulative 
effects as requiring analysis and a concise description of the identifiable present effects of past actions to 
the extent they are relevant and useful in analyzing whether the reasonably foreseeable effects of the 
agency proposal for action and its alternatives may have a continuing, additive, and significant 
relationship to those effects. In determining what information is necessary for a cumulative effects 
analysis, agencies should use scoping to focus on the extent to which information is “relevant to 
reasonably foreseeable significant adverse impacts, is essential to a reasoned choice among alternatives, 
and can be obtained without exorbitant cost” (40 CFR 1502.22).  

Scoping for this EA did not identify additional actions that would contribute to cumulative effects. 

3.2.6 Present and Reasonably Foreseeable  
Future Actions on or in the Vicinity of the Eight NWRs 

3.2.6.1 Ongoing Federal, State, or Local Projects or Plans  
The 2012 National Prescribed Fire Use Survey Report (NASF/CPFC 2012) states that prescribed 

fire was used to treat between 50,000 and 200,000 acres in New Mexico in 2011, a relatively low 
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percentage of total land base.  All of these acres were loosely classified as “forestry” acres (burning for 
timber management, habitat, fuels reduction, and so froth) as opposed to burning for agricultural 
practices.  While the report noted that total treated acres in New Mexico was trending down, several state, 
federal, and nongovernmental organizations continue to use prescribed fire and mechanical and chemical 
treatments to reduce hazardous fuels, remove invasive species, and manage habitat. 

Federal and state agencies develop unit-specific plans to reduce hazardous fuels and manage 
habitat.  Examples of treatments near or adjacent to US Fish and Wildlife (FWS or “Service”) lands 
conducted by other organizations include the removal of Tamarisk by the New Mexico Department of 
Game and Fish and the Bureau of Land Management (BLM) near Sevilleta NWR and Bitter Lake NWR, 
respectively.  The BLM routinely conducts prescribed fires and has partnered with the Service several 
times in the past to conduct joint prescribed fires on adjoining lands.  These treatments have taken place 
on Sevilleta, Bosque del Apache, and Bitter Lake NWRs.  

3.2.6.2 Community Wildfire Protection Plans 
Section 2.5.1 (Chapter 2) describes the wildland urban interface (WUI) areas adjacent to each of the 

eights FWS units. Treatments in the WUI areas (off-site asset protection zones) can contribute to 
cumulative effects when considered along with the treatments proposed inside the FWS units.  
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3.3 Fire and Fuels Management ____________________________  

This section summarizes the current fuels conditions and potential fire behavior for each of the 
eight FWS units in the New Mexico Fire District and the effects from taking no action or from 
implementing any of the three action alternatives. This section only analyzes the effects of fuels 
treatments on fuel loads, flame length, rate of spread, fire behavior, and fire risk and hazard. It does not 
cover the use of fire for vegetation and habitat benefits; this is discussed in the “Vegetation” and “Wildlife 
and Habitat” sections.  

3.3.1 Methodology  
Landscape level vegetation is based on LANDFIRE (http://www.landfire.gov/), a cooperative 

project between the US Department of Agriculture–US Forest Service and the US Department of the 
Interior.  LANDFIRE is used to depict major ecosystems, wildlife habitat, vegetation or canopy 
characteristics, landscape features, and wildland fire behavior, effects, and regimes.  However, because 
the data is created on a coarse scale due to nationwide data set, the applicability of data products varies by 
location and specific use. 

Corrections to LANDFIRE have been submitted to adjust for errors in cover type on the district.  
For example, LANDFIRE does not account for the high presence of tamarisk along river and riparian 
corridors.  Based on the extreme difference in fire behavior and species composition as opposed to native 
species, which would have covered these areas, this correction provides an accurate reflection of true 
conditions. 

Current conditions are also established through on-site evaluation of species composition, stand 
structure, and fuel load.  Pre-treatment methods to collect and analyze data may include the establishment 
of photo points, collecting fuel samples to determine fuel loading and fuel moisture, and/or the 
establishment of monitoring plots to establish a comprehensive data set of species present within the site.  
For purposes of developing individual burn plans for a specific treatment, Scott and Burgan’s (2005) 
40 fuel models were used to depict general characteristics such as vegetative continuity, height, tons per 
acre of live/dead fuels, and basic fire behavior characteristics. 

3.3.2 Scope of the Analysis 
Analysis Area. The analysis area for the fire and fuels analysis includes the eight FWS units in the 

New Mexico Fire District and the communities and associated WUI areas identified in the county CWPPs 
(refer to Section 2.5.1 in Chapter 2). The WUI areas are included in the off-refuge asset protection zones 
(APZs), which are depicted on the SFMP maps in appendices A through H.  

Analysis Period. Fire behavior was modeled for current conditions, immediately after treatment, 
and at 2-5 years after treatment.  

3.3.3 Indicators 
The indicators used to predict current and future fire behavior are the Scott and Burgan (2005) fuel 

models (described below in Section 3.3.6). The fuel models categorize fuels by fuel load, flame length, 
rate of spread, moisture content of vegetation, and other factors. The higher the number of each fuel 
model category, the higher the fuel hazard and potential fire severity.  

http://www.landfire.gov/
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Indicator: Fuels 

Measurement: Fuel Load. The weight of dead and down woody fuel is measured in tons per-acre. 
The weight of standing brush and foliage can also be predicted if all or a portion is expected to be added 
to the dead and down fuel loading. Fuel loading is used to predict fire behavior by using the current and 
expected fuel loading to select the correct fuel model (see the discussion below under “Affected 
Environment”) to use in fire behavior prediction systems. Components of fuel loading include fuel sizes 
and their proportion, arrangement, and continuity. Total fuel is all fuel, both living and dead, present on a 
site. Available fuel is the amount of fuel that will burn under a specific set of fire conditions.  

Measurement: Flame Length. This is the length of flame measured in feet, from the base of the 
flame to the tip of the flame. Longer flame lengths increase resistance to control and the likelihood of 
torching events and crown fires in forest areas. Flame length is influenced by fuels, weather, and 
topography and presence of volatile resins or oils in living vegetation. As illustrated in Table 3-1, 
increasing flame lengths above 4 feet may present serious control problems to firefighters because they 
are too dangerous to be directly contained by hand crews (Schlobohm and Brain 2002; Anderson 1982). 
Flame lengths over 8 feet are generally not controllable by ground-based equipment or aerial retardant 
and present serious control problems, including torching, crowning, and spotting.  

Table 3-1. Relationship between flame length and potential for success of active suppression. 
Flame Length Description 

Less than 4 feet Fires can generally be attacked at the head or flanks by firefighters using hand tools. A hand line 
should hold the fire. 

4–8 feet Fires are too intense for direct attack at the head with hand tools. A hand line cannot be relied on 
to hold the fire. Bulldozers, engines, and retardant drops can be effective. 

8–11 feet Fire may present serious control problems, such as torching, crowning, and spotting. Control 
efforts at the head will probably be ineffective. 

Greater than 11 feet Crowing, spotting, and major fire runs are probable. Control efforts at the head of the fire are 
ineffective. 

Source: NWCG 2004.  

 

Measurement: Rate of Spread. Rate of spread is the horizontal distance that the flame zone 
moves per unit of time (feet per minute) and usually refers to the head fire segment of the fire perimeter. 
It is directly related to the amount of heat received by the fuels ahead of the flaming zone. Rate of spread 
is strongly influenced by fuels, winds, and topography—it generally increases with increasing wind 
speed, slope, and amount of fine fuels. 

3.3.3.1 Fire Risk and Fire Hazard 
The likelihood of future fires causing unacceptable resource damage is influenced by two factors: 

fire risk and fire hazard. Fire risk is the probability of a fire occurring in any of the eight FWS units and is 
based on historic fire records. Fire hazard, on the other hand, is dependent upon fuel conditions, 
including the accumulation of dead and living vegetation and fire weather. Under historic fire return 
intervals, fuel accumulation would be considerably less than current levels. A particular area may have a 
low historic risk of fire occurrence, but the fuel hazard, and thus fire severity, may be high enough to 
result in unacceptable lethal levels of vegetation mortality (lethal effects are those where fires result in 
greater than 70 percent mortality of vegetation) (USFS 2000).   
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3.3.3.2 Fire Behavior 
Fire behavior describes how a fire burns, where it burns, how fast it travels, how much heat it 

releases, and how much fuel it consumes. It is important to understand what controls fire behavior and 
how to predict it because this knowledge helps predict wildfire risk and fire effects, control wildfires, and 
to conduct prescribed fires.   

Fire behavior is controlled by three interacting components: fuels, weather, and topography. Fuels 
provide the energy source for fire. Fuel availability, which depends on both fuel arrangement and fuel 
moisture, determines if fires will burn as surface or crown fires. Weather elements, such as temperature, 
relative humidity, wind, precipitation, and atmospheric stability, also combine to influence fire behavior 
by regulating fuel moisture and rate of spread. Topography can influence fire indirectly, by mediating 
wind patterns, or directly—fires burning upslope spread faster than fire burning on flat land. 

Component: Fuels  
Fuel is all living and dead plant material that can be ignited by a fire. Fuel characteristics strongly 

influence fire behavior and the resulting fire effects on ecosystems. Fires vary widely in the kind of fuels 
that burn (for example, live vs. dead fuels, surface vs. ground fuels), the total amount of fuels that burn, 
and the rate or intensity at which these fuels burn. These characteristics of fuel consumption, in turn, 
determine peak temperatures reached, the duration of heat, and the stratification of heat above and below 
the soil surface (NWCG 2001).  

Predicting the potential behavior and effects of wildland fire is an essential task in fire 
management. Mathematical surface fire behavior and fire effects models and prediction systems are 
driven in part by fuelbed inputs such as load, bulk density, fuel particle size, heat content, and moisture of 
extinction. Fuelbeds are classified in six strata or layers: (1) tree canopy; (2) shrubs/small trees; (3) low 
vegetation; (4) woody fuels; (5) moss, lichens, and litter; and (6) ground fuels (duff). Each of these strata 
can be divided into separate categories based on specific characteristics and relative abundance. 
Modification of any fuel stratum has implications for fire behavior, fire suppression, and fire severity 
(Graham et al. 2004). 

Component: Weather 
Of the three fire behavior components, weather is the most likely to fluctuate. Accurately predicting 

fire weather remains a challenge for forecasters, particularly during drought conditions. As spring and 
summer winds and rising temperatures dry fuels, particularly on south-facing slopes, conditions can 
deteriorate rapidly, creating an environment that is susceptible to wildland fire. Fine fuels (grass and leaf 
litter) can cure rapidly, making them highly flammable in as little as one hour following light 
precipitation. Low live fuel moistures (typical in drought conditions throughout New Mexico) of shrubs 
and trees can significantly contribute to fire behavior in the form of crowning and torching.  

Component: Topography 
Topography is the third component and is important in determining fire behavior. Steepness of 

slope, aspect (direction the slope faces), elevation, and landscape features can all affect fuels, local 
weather (by channeling winds and affecting local temperatures), and rate of spread of wildfire. The 
topography in the New Mexico Fire District varies considerably. Aspect and slope can assert significant 
influence on fire behavior, so where topography does fluctuate, flame lengths and rate of spread can vary 
considerably. Other topographic features that could be significant are arroyos and tributaries that may 
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funnel fire and intensify fire behavior. Narrow river channel width and presence of vegetated islands are 
also topographic features (such as bosque areas) that could influence fire spread.   

3.3.4 Desired Conditions 
The desired conditions is that fire risk and fire hazard in the eight FWS units are low because 

treatments have been implemented to remove or minimize the amount of total fuels (through prescribed 
fire and/or other treatment methods). The potential for a wildfire to result in a catastrophic fire would be 
reduced in the eight FWS units. If identified, fuels would be treated to reduce fire behavior (low rate of 
spread and short [less than 4 feet] flame lengths) and resistance to control.   

Generally, the following will help achieve desired conditions for fire behavior:  

• Large prescribed fire projects and other fuel treatments have reduced the excessive 
accumulations of fuels.   

• Strategically located fuelbreaks are present, where fuel accumulations have reduced fire 
behavior potential. This will provide safe areas for suppression crews to work and anchor 
control lines, thereby reducing the probability of fires spreading to adjacent properties and 
allowing safe use of roads that are key access routes for firefighters and escape routes for 
residents and other publics.  

3.3.5 Affected Environment 
The current conditions that can affect fire behavior are presented according to six fuel model types 

(Scott and Burgan 2005): grass, grass-shrub, shrub, timber-understory, timber-litter, and nonburnable. It 
is important that fire and fuel managers apply the fuel models in order to predict the current and project 
fuel hazard and fire severity. As discussed above, fuel is all living and dead plant material that can be 
ignited by a fire. Fuel characteristics strongly influence fire behavior and the resulting fire effects on 
ecosystems.  Table 3-2 presents a description of the applicable fuel models — Scott and Burgan (2005) 
was used to determine the fuel models. Table 3-3 applies the fuel models to each of the eight FWS units.  

Table 3-2. Current fuel models for the eight FWS units  

Fuel Model  
Fuel Type 

Fuel Model 
Code 

(Number) Summary Characteristics 

Adjective Class  
for Predicted  

Fire Behavior1 
Note: Refer to appendices A through H for maps showing the location of the fuel models for each FWS unit.   
ROS = rate of spread; FL = flame length 
GR 
Grass 

GR1 (101) Short, Sparse Dry Climate Grass (Dynamic) 
The primary carrier of fire is sparse grass, though small amounts of fine dead 
fuel may be present. The grass in GR1 is generally short, either naturally or by 
grazing, and may be sparse or discontinuous. The moisture of extinction of GR1 
is indicative of a dry climate fuelbed, but GR1 may also be applied in high-
extinction moisture fuelbeds because, in both cases, predicted spread rate and 
flame length are low compared to other GR models. 

ROS: moderate 
FL: low 
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Table 3-2. Current fuel models for the eight FWS units (continued) 

Fuel Model  
Fuel Type 

Fuel Model 
Code 

(Number) Summary Characteristics 

Adjective Class  
for Predicted  

Fire Behavior1 

 GR2 (102) Low Load, Dry Climate Grass (Dynamic) 
The primary carrier of fire is grass, though small amounts of fine dead fuel may 
be present. Load is greater than GR1, and fuelbed may be more continuous. 
Shrubs, if present, do not affect fire behavior. 

ROS: high 
FL: moderate 

GR3 (103) Low Load, Very Coarse, Humid Climate Grass (Dynamic) 
The primary carrier of fire is continuous, coarse, humid-climate grass. Grass 
and herb fuel load is relatively light; fuelbed depth is about 2 feet. Shrubs are 
not present in significant quantity to affect fire behavior.  

ROS: high 
FL: moderate 

GS 
Grass-Shrub 

GS1 (121) Low Load, Dry Climate Grass-Shrub (Dynamic) 
The primary carrier of fire is grass and shrubs combined. Shrubs are about 1 
foot high, grass load is low. Moisture of extinction is low.  

ROS: moderate 
FL: low 

GS2 (122) Moderate Load, Dry Climate Grass-Shrub (Dynamic) 
The primary carrier of fire is grass and shrubs combined. Shrubs are 1 to 3 feet 
high, grass load is moderate. Moisture of extinction is low 

ROS: high 
FL: moderate 

SH 
Shrub 

SH1 (141) Low Load Dry Climate Shrub (Dynamic) 
The primary carrier of fire is woody shrubs and shrub litter. Low shrub fuel load, 
fuelbed depth about 1 foot; some grass may be present.  

ROS: very low 
FL: very low 

SH2 (142) Moderate Load Dry Climate Shrub 
The primary carrier of fire is woody shrubs and shrub litter. Moderate fuel load 
(higher than SH1), depth about 1 foot, no grass fuel present.  

ROS: low 
FL: low 

SH5 (145) High Load, Dry Climate Shrub 
The primary carrier of fire is woody shrubs and shrub litter. Heavy shrub load, 
depth 4-6 feet. Moisture of extinction is high. 

ROS: very high 
FL: very high 

SH7 (147) Very High Load, Dry Climate Shrub 
The primary carrier of fire is woody shrubs and shrub litter. Very heavy shrub 
load, depth 4 to 6 feet. Spread rate lower than SH5, but flame length similar.  

ROS: high 
FL: very high 

TU 
Timber–
Understory 

TU1 (161) Low Load Dry Climate Timber-Grass-Shrub (Dynamic) 
The primary carrier of fire is low load of grass and/or shrub with litter.  

ROS: low 
FL: low 

TU2 (162) Moderate Load, Humid Climate Timber-Shrub 
The primary carrier of fire is moderate litter load with shrub component. High 
extinction moisture.  

ROS: moderate 
FL: low 

TU5 (165) Very High Load, Dry Climate Timber-Shrub 
The primary carrier of fire is heavy forest litter with a shrub or small tree 
understory.  

ROS: moderate 
FL: moderate 

TL 
Timber–Litter 

TL1 (181) Low Load Compact Conifer Litter 
The primary carrier of fire is compact forest litter. Light to moderate load, fuels 1 
to 2 inches deep. May be used to represent a recently burned forest.  

ROS: very low 
FL: very low 

TL2 (182) Low Load Broadleaf Litter 
The primary carrier of fire is broadleaf (hardwood) litter. Low load, compact 
broadleaf litter.  

ROS: very low 
FL: very low 

TL3 (183) Moderate Load Conifer Litter 
The primary carrier of fire is moderate load conifer litter, light load of coarse 
fuels.  

ROS: very low 
FL:low 
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Table 3-2. Current fuel models for the eight FWS units (continued) 

Fuel Model  
Fuel Type 

Fuel Model 
Code 

(Number) Summary Characteristics 

Adjective Class  
for Predicted  

Fire Behavior1 

 TL4 (184) Small Downed Logs 
The primary carrier of fire is moderate load of fine litter and coarse fuels. 
Includes small diameter downed logs.  

ROS: low 
FL: low 

TL5 (185) High Load Conifer Litter 
The primary carrier of fire is high load conifer litter; light slash or mortality fuel.  

ROS: low 
FL: low 

TL6 (186) Moderate Load Broadleaf Litter 
The primary carrier of fire is moderate load broadleaf litter, less compact than 
TL2.  

ROS: moderate 
FL:low 

TL8 (188) Long-Needle Litter 
The primary carrier of fire in TL8 is moderate load long-needle pine litter, may 
include small amount of herbaceous load.  

ROS: moderate 
FL: low 

NB 
Nonburnable 

NB1 (91) Consists of land covered by urban and suburban development. To be called 
NB1, the area under consideration must not support wildland fire spread. In 
some cases, areas mapped as NB1 may experience structural fire losses during 
a wildland fire incident; however, structure ignition in those cases is either 
house-to-house or by firebrands, neither of which is directly modeled using fire 
behavior fuel models. If sufficient fuel vegetation surrounds structures such that 
wildland fire spread is possible, then choose a fuel model appropriate for the 
wildland vegetation rather than NB1. 

 

NB3 (93) Agricultural land maintained in a nonburnable condition; examples include 
irrigated annual crops, mowed or tilled orchards, and so forth. However, there 
are many agricultural areas that are not kept in a nonburnable condition. For 
example, grass is often allowed to grow beneath vines or orchard trees, and 
wheat or similar crops are allowed to cure before harvest; in those cases use a 
fuel model other than NB3. 

 

NB8 (98) Open water — land covered by open bodies of water such as lakes, rivers and 
oceans. 

 

NB9 (99) Bare ground — land devoid of enough fuel to support wildland fire spread. Such 
areas may include gravel pits, arid deserts with little vegetation, sand dunes, 
rock outcroppings, beaches, and so forth. 

 

Source: Scott and Burgan (2005) 

Note 1. for Table 3-2: Adjective class definitions for predicted fire behavior 

Adjective Class 

Rate of Spread 
(chains/hour*) 

Flame Length 
(feet) 

Very low 0-2 0-1 
Low 2-5 1-4 
Moderate 5-20 4-8 
High 20-50 8-12 
Very high 50-150 12-25 
Extreme >150 >25 

*one chain = 66.0001 feet 
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Table 3-3. Current fuel model by FWS unit 

FWS Unit 
Current Fuel Model1 

101 102 103 121 122 141 142 145 147 161 162 165 181 182 183 184 185 186 188 91 93 98 99 

Bitter Lake NWR                        

Bosque del Apache NWR                        

SW Native AR&RC                        

Las Vegas NWR                        

Maxwell NWR                        

Mora NFH-TC                        

San Andres NWR                        

Sevilleta NWR                        

Note: 1. Refer to Table 3-2 above for definitions of the fuel models; refer to appendices A through H for maps showing the location 
of the fuel models for each FWS unit.   

 

3.3.6 Environmental Consequences  
3.3.6.1 Effects of the Four Alternatives on Current Fuel Models 
Hazardous fuels reduction is the most frequently cited example of pre-suppression activities that are 

nearly unanimously favored over the reactive system of suppression. Active management can improve the 
health and resiliency of the land, which contributes to reduced fire hazard (WFLC 2010). The use of 
prescribed fire and wildfire is, overall, the most cost-effective long-term fire management strategy for 
restoring and maintaining lands in a desirable condition. All fuel-reduction actions would help reduce fire 
risk to maximize long-term protection to communities and natural and cultural resources, while 
minimizing the costs of fire suppression and emergency rehabilitation of lands damaged by catastrophic 
wildfire and maximizing available resources for fire suppression on other federal, tribal, state, and private 
lands. 

The purpose of all treatment methods in each fuel model is to affect current and future predicted 
fire behavior, and this can be done by reducing or removing ground, ladder, and crown fuels in order to 
maintain desirable fuel models or to change a fuel model to alter fire behavior and reduce fire hazard.  

The majority of FWS lands have evolved with fire. The wildlife and plants supported by grasslands, 
shrublands, riparian/wetland areas, and woodlands/forests depend on fire for their survival. Lack of 
periodic fire in these wildlands (due to fire suppression or fragmentation of landscapes from human 
development) has actually increased the risk of catastrophic wildfire. 

The dangers of excluding natural fire include large and damaging fires resulting from the 
accumulation of flammable vegetation above historic levels; loss of life or serious injury to firefighters 
and the public; property loss and damage; adverse health effects and impaired visibility from intense or 
extended periods of unmanageable smoke; loss of plant and animal species and their habitats; and damage 
to soils, watersheds and water quality. 

The Service has been using prescribed fire safely, cost-effectively, and regularly on a landscape-
scale since the 1930s. FWS biologists and fire managers recognize that there is no ecological equivalent 
to fire; no other fuels treatment method or natural disturbance yields the identical or complete range of 
benefits that result from the occurrence of fire within ecosystems that have evolved with fire.  
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Table 3-4 presents the potential direct and indirect effects on each fuel model from actions 
proposed under each alternative.  (Reminder: Alternative A proposes the continued use of all fuel 
reduction methods (prescribed fire, chemical and mechanical treatments, and fire suppression, when 
warranted.)  

Table 3-4. Direct and indirect effects on each fuel model for the eight FWS units  

Fuel 
Model Fuel Model Title 

Alternative A: 
No Action, Continue 
Current Management 

Alternative B: 
Suppression Only 

Alternative C: 
Prescribed Fire and 

Suppression 

Alternative D: 
Mechanical–

Chemical Treatments 
and Suppression 

GR1 (101) Short, Sparse Dry 
Climate Grass 
ROS: moderate 
FL: low 

Short-term negligible 
to minor adverse 
effects, depending on 
the particular location 
and fuel load if a 
wildfire were to occur. 

In the absence of any 
fuel-reduction 
treatments, short-term 
minor to moderate 
adverse effects, 
depending on the 
particular location and 
fuel load if a wildfire 
were to occur. 

Short-term negligible 
to moderate adverse 
effects, depending on 
the particular location 
and fuel load if a 
wildfire were to occur. 

Short-term negligible 
to moderate adverse 
effects, depending on 
the particular location 
and fuel load if a 
wildfire were to occur. 

  This fuel model would 
likely remain the same 
because all fuel 
reduction treatments 
would be used, but 
this fuel model is not a 
priority for treatment. 
Maintaining the fuel 
model would provide 
long-term negligible to 
minor beneficial effect. 

This fuel model does 
not present a high fire 
hazard; suppression 
efforts could be 
slightly more 
challenging without 
any fuel reduction 
treatments.  

This fuel model would 
likely remain the same 
or move toward GR2 
because fuel reduction 
would rely solely on 
prescribed fire, but this 
fuel model is not a 
priority for treatment. 
Maintaining the fuel 
model would provide 
long-term negligible to 
minor beneficial effect. 

This fuel model would 
likely remain the same 
or move toward GR2 
because fuel reduction 
would not include 
prescribed fire to 
reduce fuel loads, but 
this fuel model is not a 
priority for treatment. 
Maintaining the fuel 
model would provide 
long-term negligible to 
minor beneficial effect. 

GR2 (102) Low Load, Dry 
Climate Grass 
ROS: high 
FL: moderate 

Short-term minor to 
moderate adverse 
effects, depending on 
the particular location 
and fuel load if a 
wildfire were to occur. 

Short-term minor to 
moderate adverse 
effects, depending on 
the particular location 
and fuel load if a 
wildfire were to occur. 

Short-term minor to 
moderate adverse 
effects, depending on 
the particular location 
and fuel load if a 
wildfire were to occur. 

Short-term minor to 
moderate adverse 
effects, depending on 
the particular location 
and fuel load if a 
wildfire were to occur. 

  The concern here is 
high ROS, even with 
the moderate FL.  
This fuel model would 
likely remain the same 
or improve to GR1 
because all fuel 
reduction treatments 
would be used, where 
needed, thus providing 
long-term minor to 
moderate beneficial 
effects.   

The concern here is 
high ROS, even with 
the moderate FL, 
which would make 
suppression efforts 
more difficult. 
This fuel model would 
likely remain the same 
or could potentially 
move toward GR3 in 
the absence of any 
fuel reduction actions 

This fuel model could 
likely remain the same 
or could potentially 
move toward GR1 
even though fuel 
reduction would rely 
solely on prescribed 
fire. Improving the fuel 
model would result in 
long-term negligible to 
minor beneficial 
effects. 

This fuel model would 
likely remain the same 
or could potentially 
move toward GR1 
even though fuel 
reduction would rely 
solely on mechanical 
and chemical 
treatments with no 
prescribed fire. 
Improving the fuel 
model would result in 
long-term negligible to 
minor beneficial 
effects. 

GR3 (103) Low Load, Very 
Coarse, Humid 
Climate Grass 
ROS: high 
FL: moderate 

Same effects as 
described for GR2. 

Same effects as 
described for GR2. 

Same effects as 
described for GR2. 

Same effects as 
described for GR2. 
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Table 3-4. Direct and indirect effects on each fuel model for the eight FWS units (continued) 

Fuel 
Model Fuel Model Title 

Alternative A: 
No Action, Continue 
Current Management 

Alternative B: 
Suppression Only 

Alternative C: 
Prescribed Fire and 

Suppression 

Alternative D: 
Mechanical–

Chemical Treatments 
and Suppression 

GS1 (121) Low Load, Dry 
Climate Grass-Shrub  
ROS: moderate 
FL: low 

Same effects as 
described for GR1. 

Same effects as 
described for GR1. 

Same effects as 
described for GR1. 

Same effects as 
described for GR1. 

GS2 (122) Moderate Load, Dry 
Climate Grass-Shrub  
ROS: high 
FL: moderate 

Same effects as 
described for GR2. 

Same effects as 
described for GR2. 

Same effects as 
described for GR2. 

Same effects as 
described for GR2. 

SH1 (141) Low Load Dry 
Climate Shrub  
ROS: very low 
FL: very low 

Short-term negligible 
to minor adverse 
effects cold occur, 
depending on the 
particular location and 
fuel load during a 
wildfire.  

In the absence of fuel-
reduction treatments, 
short-term minor to 
moderate adverse 
effects would occur, 
depending on the 
particular location and 
fuel load during a 
wildfire. 

Short-term negligible 
to moderate adverse 
effects could occur, 
depending on the 
particular location and 
fuel load during a 
wildfire. 

Short-term negligible 
to moderate adverse 
effects could occur, 
depending on the 
particular location and 
fuel load during a 
wildfire 

This fuel model would 
likely remain the same 
because all fuel 
reduction treatments 
would be used, if 
needed, but this fuel 
model is not a priority 
for treatment due to 
the already predicted 
low ROS and FL. 
Maintaining the fuel 
model would provide 
long-term negligible to 
minor beneficial 
effects. 

This fuel model does 
not present a high fire 
hazard; suppression 
efforts could be 
slightly more 
challenging without 
any fuel reduction 
treatments. 

This fuel model would 
likely remain the same 
or move toward GR2 
because fuel reduction 
would rely solely on 
prescribed fire, but this 
fuel model is not a 
priority for treatment. 
Maintaining the fuel 
model would provide 
long-term negligible to 
minor beneficial effect 

This fuel model would 
likely remain the same 
or move toward GR2 
because fuel reduction 
would not include 
prescribed fire to 
reduce fuel loads, but 
this fuel model is not a 
priority for treatment. 
Maintaining the fuel 
model would provide 
long-term negligible to 
minor beneficial effect. 

SH2 (142) Moderate Load Dry 
Climate Shrub 
ROS: low 
FL: low 

Same effects as 
described under GR1. 

Same effects as 
described under GR1, 
except suppression 
efforts would not be as 
challenging because 
both ROS and FL are 
low.  

Same effects as 
described under GR1. 

Same effects as 
described under GR1. 

SH5 (145) High Load, Dry 
Climate Shrub 
ROS: very high 
FL: very high 

Short-term minor to 
major adverse effects 
could occur, 
depending on the 
particular location and 
fuel load during a 
wildfire. 
The concern here is 
very high ROS and 
FL. 
This fuel model would 
likely remain the same 
or potentially improve 
to SH2 or SH1 
because all fuel 
reduction treatments 
would be used, where 
needed, thus providing 
long-term minor to  

Short-term moderate 
to major adverse 
effects could occur, 
depending on the 
particular location and 
fuel load during a 
wildfire. 
The concern here is 
very high ROS and 
FL, which would make 
suppression efforts 
quite difficult. 
This fuel model would 
likely worsen in the 
absence of any fuel 
reduction actions.  

Short-term minor to 
major adverse effects 
could occur, 
depending on the 
particular location and 
fuel load during a 
wildfire. 
The concern here is 
very high ROS and 
FL. 
This fuel model would 
likely remain the same 
or could potentially 
move toward SH2 
even though fuel 
reduction would rely 
solely on prescribed 
fire. Improving the fuel 
model would result in  

Short-term minor to 
moderate adverse 
effects could occur, 
depending on the 
particular location and 
fuel load during a 
wildfire. 
The concern here is 
very high ROS and 
FL. 
This fuel model would 
likely remain the same 
or could potentially 
move toward SH2 
even though fuel 
reduction would rely 
solely on mechanical 
and chemical 
treatments with no  
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Table 3-4. Direct and indirect effects on each fuel model for the eight FWS units (continued) 

Fuel 
Model Fuel Model Title 

Alternative A: 
No Action, Continue 
Current Management 

Alternative B: 
Suppression Only 

Alternative C: 
Prescribed Fire and 

Suppression 

Alternative D: 
Mechanical–

Chemical Treatments 
and Suppression 

  major beneficial 
effects.   

 long-term minor to 
moderate beneficial 
effects.  

prescribed fire. 
Improving the fuel 
model would result in 
long-term minor to 
moderate beneficial 
effects.  

SH7 (147) Very High Load, Dry 
Climate Shrub 
ROS: high 
FL: very high 

Same effects as 
described for SH5 
because ROS is still 
high.  

Same effects as 
described for SH5 
because ROS is still 
high. 

Same effects as 
described for SH5 
because ROS is still 
high. 

Same effects as 
described for SH5 
because ROS is still 
high. 

TU1 (161) Low Load Dry 
Climate Timber-
Grass-Shrub  
ROS: low 
FL: low 

Short-term negligible 
to minor adverse 
effects could occur, 
depending on the 
particular location and 
fuel load during a 
wildfire. 

In the absence of fuel-
reduction treatments, 
short-term minor to 
moderate adverse 
effects could occur, 
depending on the 
particular location and 
fuel load during a 
wildfire.  

Short-term minor to 
moderate adverse 
effects could occur, 
depending on the 
particular location and 
fuel load during a 
wildfire. 

Short-term negligible 
to moderate adverse 
effects could occur, 
depending on the 
particular location and 
fuel load during a 
wildfire. 

This fuel model would 
likely remain the same 
because all fuel 
reduction treatments 
would be used, if 
needed, but this fuel 
model is not a priority 
for treatment due to 
the already predicted 
low ROS and FL. 
Maintaining the fuel 
model would provide 
long-term minor to 
moderate beneficial 
effect. 

This fuel model does 
not present a high fire 
hazard; suppression 
efforts could be 
slightly more 
challenging without 
any fuel reduction 
treatments. 

This fuel model would 
likely remain the same 
even though fuel 
reduction would rely 
solely on prescribed 
fire. Maintaining the 
fuel model would 
provide long-term 
minor to moderate 
beneficial effect. 

This fuel model would 
likely remain the same 
even though fuel 
reduction would rely 
solely on mechanical 
and chemical 
treatments with no 
prescribed fire. 
Maintaining the fuel 
model would provide 
long-term negligible to 
minor beneficial effect 

TU2 (162) Moderate Load, 
Humid Climate 
Timber-Shrub 
ROS: moderate 
FL: low 

Short-term negligible 
to minor adverse 
effects, depending on 
the particular location 
and fuel load if a 
wildfire were to occur. 
This fuel model would 
likely remain the same 
because all fuel 
reduction treatments 
would be used. Main-
taining or improving 
the fuel model would 
provide long-term 
minor to moderate 
beneficial effect. 

In the absence of any 
fuel-reduction 
treatments, short-term 
minor to moderate 
adverse effects could 
occur, depending on 
the particular location 
and fuel load during a 
wildfire.  
Suppression efforts 
could be slightly more 
challenging without 
any fuel reduction 
treatments.  

Short-term negligible 
to moderate adverse 
effects, depending on 
the particular location 
and fuel load if a 
wildfire were to occur. 
This fuel model would 
likely remain the same 
or move toward TU2 
even though fuel 
reduction would rely 
solely on prescribed 
fire, but this fuel model 
is not a priority for 
treatment. Maintaining 
the fuel model would 
provide long-term 
negligible to minor 
beneficial effect. 

Short-term negligible 
to moderate adverse 
effects, depending on 
the particular location 
and fuel load if a 
wildfire were to occur. 
This fuel model would 
likely remain the same 
or move toward TU2 
even though fuel 
reduction would not 
include prescribed fire 
to reduce fuel loads, 
but this fuel model is 
not a priority for 
treatment. Maintaining 
the fuel model would 
provide long-term 
negligible to minor 
beneficial effect. 
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Table 3-4. Direct and indirect effects on each fuel model for the eight FWS units (continued) 

Fuel 
Model Fuel Model Title 

Alternative A: 
No Action, Continue 
Current Management 

Alternative B: 
Suppression Only 

Alternative C: 
Prescribed Fire and 

Suppression 

Alternative D: 
Mechanical–

Chemical Treatments 
and Suppression 

TU5 (165) Very High Load, Dry 
Climate Timber-
Shrub 
ROS: moderate 
FL: moderate 

Similar effects as 
described for TU2, 
except FL would be 
moderate instead of 
low.  

Same effects as 
described for TU2. 

Same effects as 
described for TU2. 

Same effects as 
described for TU2. 

TL1 (181) Low Load Compact 
Conifer Litter 
ROS: very low 
FL: very low 

Same effects as 
described for SH1. 

Same effects as 
described for SH1. 

Same effects as 
described for SH1. 

Same effects as 
described for SH1. 

TL2 (182) Low Load Broadleaf 
Litter 
ROS: very low 
FL: very low 

Same effects as 
described for SH1. 

Same effects as 
described for SH1. 

Same effects as 
described for SH1. 

Same effects as 
described for SH1. 

TL3 (183) Moderate Load 
Conifer Litter 
ROS: very low 
FL: low 

Same effects as 
described for SH1. 

Same effects as 
described for SH1. 

Same effects as 
described for SH1. 

Same effects as 
described for SH1. 

TL4 (184) Small Downed Logs 
ROS: low 
FL: low 

Same effects as 
described for SH2. 

Same effects as 
described for SH2, 
except suppression 
efforts would not be as 
challenging because 
both ROS and FL are 
low.  

Same effects as 
described for SH2. 

Same effects as 
described for SH2. 

TL5 (185) High Load Conifer 
Litter 
ROS: low 
FL: low 

Same effects as 
described for GR1. 

Same effects as 
described under GR1, 
except suppression 
efforts would not be as 
challenging because 
both ROS and FL are 
low.  

Same effects as 
described for GR1. 

Same effects as 
described for GR1. 

TL6 (186) Moderate Load 
Broadleaf Litter 
ROS: moderate 
FL: low 

Same effects as 
described for TU2. 

Same effects as 
described for TU2. 

Same effects as 
described for TU2. 

Same effects as 
described for TU2. 

TL8 (188) Long-Needle Litter 
ROS: moderate 
FL: low 

Same effects as 
described for TU2. 

Same effects as 
described for TU2. 

Same effects as 
described for TU2. 

Same effects as 
described for TU2. 

 

Cumulative Effects 

• Alternative A.  The cumulative effects of prescribed fire by other organizations have been 
minimal based on occurrence of treatments and would most likely continue to be an occasional 
project.  Opportunities to collaborate on fuels reduction treatments along jurisdictional 
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boundaries, including private property, would be actively continued as these treatments meet both 
the FWS objectives and meet the intent of an ecosystem-based approach to land management 
(NASF and CPFC 2012). All treatments conducted by the Service, in combination with other 
organizations, would result in temporary to short-term negligible to minor adverse cumulative 
effects on the fuel models. However, short- to long-term minor to major beneficial cumulative 
effects would result when fuel models are improved as a result of all fuel-reduction treatments.  

• Alternative B. No fuel reduction treatments would occur on FWS lands, although other 
organizations may still conduct prescribed fires and other treatments on adjacent lands. Fuels on 
FWS lands would accumulate and increase fire hazard for the refuges and also for public and 
private lands if a fire originating on FWS lands were to spread across boundaries, particularly in 
the absence of fuel breaks under Alternative B.  The same would be true for wildfires originating 
on off-refuge lands with the potential to spread onto the refuges. Cumulative effects from lack of 
fuel-reduction treatments could range from short to long term and moderate to major, depending 
on the fuel model(s) where the wildfire occurred. Wildfires could be more difficult and costly to 
suppress due to the heavier fuel loads in the absence of fuel-reduction treatments.  

• Alternative C.  Prescribed fire conducted by the Service, in combination with other 
organizations, would result in temporary minor to moderate adverse cumulative effects during the 
burns. Short- to long-term minor to major beneficial cumulative effects would result when fuel 
models are improved as a result of prescribe fire treatments.  

• Alternative D. The mechanical and chemical treatments alone (in the absence of prescribed fire) 
would still reduce fuel loads. Mechanical treatments without prescribed fire would result in 
changes in vegetation structure but not total fuel load, so there is some potential to decrease fire 
behavior but would still have to deal with high fuel load on site.  Alternative methods to remove 
material are extremely expensive compared to prescribed fire.  Chemical treatments may result in 
higher fuel load by converting live vegetation (which may not be as ignitable) to available dead 
fuels. Mechanical and chemical treatments conducted by the Service, in combination with other 
organizations, would result in temporary to short-term negligible to minor adverse cumulative 
effects on the fuel models. However, short- to long-term minor to moderate beneficial cumulative 
effects would result when fuel models are improved as a result of fuel-reduction treatments. 
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3.4 Vegetation __________________________________________  

The comprehensive conservation plans (CCPs) contain extensive information about the vegetation 
communities and plant species that occur on each refuge.  

The CCPs or refuge information are located at the following websites (note: not all of the CCPs are 
currently available online, and the two  NFHs–FTCs do not have CCPs at this time):  

Bitter Lake NWR CCP (1998):  http://library.fws.gov/CCPs/bitterlake_final98.pdf 

Bosque del Apache NWR:  http://www.fws.gov/southwest/refuges/newmex/bosque/ 

SW Native AR&RC:  http://www.fws.gov/southwest/fisheries/dexter/index.html 

Las Vegas NWR:  http://www.fws.gov/southwest/refuges/newmex/lasvegas/index.html 

Maxwell NWR:  http://www.fws.gov/refuge/Maxwell/what_we_do/planning.html 

Mora NFH-TC:  http://www.fws.gov/southwest/fisheries/mora/index.html 

San Andres NWR CCP (1998):  http://library.fws.gov/CCPs/sanandreas_final98.pdf 

Sevilleta NWR CCP (2000):  http://library.fws.gov/CCPs/sevilleta_final00.pdf 

3.4.1 Indicators 
• Species of native plants 

• Species of special status plants 

• Species of nonnative invasive plants 

3.4.2 Affected Environment 
This vegetation section provides only a summary of the dominant vegetation communities present 

on each of the eight FWS units (see Table 3-5). These same broad vegetation communities are used for 
the wildlife discussions in Section 3.5.  

  

http://library.fws.gov/CCPs/bitterlake_final98.pdf
http://www.fws.gov/southwest/refuges/newmex/bosque/
http://www.fws.gov/southwest/fisheries/dexter/index.html
http://www.fws.gov/southwest/refuges/newmex/lasvegas/index.html
http://www.fws.gov/refuge/Maxwell/what_we_do/planning.html
http://www.fws.gov/southwest/fisheries/mora/index.html
http://library.fws.gov/CCPs/sanandreas_final98.pdf
http://library.fws.gov/CCPs/sevilleta_final00.pdf
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Table 3-5. Dominant vegetation communities and species on the eight FWS units 

Dominant Vegetation  
Community and Species 

Presence of Dominant Vegetation Species  

Bitter Lake 
NWR and 
SW Native 

AR&RC 

Bosque 
del 

Apache 
NWR 

Las 
Vegas 
NWR 

Maxwell 
NWR 

Mora 
NFH-TC 

San 
Andres 
NWR 

Sevilleta  
NWR 

Grass–Grass Shrublands (Including Floodplain Meadows) 
Agave (Opuntia spp.)      X  
Alkali sacaton (Sporobolus airoidies) X X  X   X 
Big bluestem (Andropogon gerardii)   X     
Black grama (Bouteloua eriopoda)  X X    X 
Blue grama (B. gracilis)   X X X  X 
Buffalo grass (buchloe dactyloides)   X X    
Burro grass (Scleropogon brevifolius)       X 
Cane bluestem (Bothriochloa barbinoides)   X     
Fluff grass (Tridens pulchellus)  X      
Fringed sagebrush (Artemesia frigida)   X  X   
Galleta (Hillaria jamesii)   X X   X 
Giant sacaton (Sporobolus wrightii)       X 
Grama grass (Bouteloua spp.)  X     X  
Hairy goldenaster (Chrysopsis hispida)     X   
Hairy grama (Bouteloua hirsuta)   X    X 
Hairy tridens (Erioneuron pilosum)   X     
Hall’s panicgrass (Panicum hallii),   X     
Hopitea greenthread (Thelesperma 
megapotamicum) 

    X   

Indian grass (Andropogon nutans)   X    X 
Least muhly (Muhlenbergia minutissima)   X     
Little bluestem (A. scoparius)   X     
Muhly (Muhlenbergia spp.)   X     
Needle-and-thread grass (Stipa comata)   X   X  
Northern spleenwort (Asplenium septentrionale)   X     
Ocotillo (Fouquieria splendens)      X  
One-seed juniper (Juniperus monosperma)   X    X 
Prickly pear cactus (Opuntia phaeacantha)    X  X  
Purple prairieclover (Petalostemon pupuerum)     X   
Redtop (Agrostis gigantea)   X     
Ring muhly (Muhlenberia torreyi)   X     
Salt grass (Distichlis spicata) X X      
Sand dropseed (Sporobolus cryptandrus)   X    X 
Sideoats grama (Bouteloua curtipendula)  X X     
Sleepy grass (Achnatherum robustum)   X     
Soapweed yucca (Yucca glauca Nutt.)  X X X  X  
Switch grass (Panicum virgatum)   X     
Three-awns (Aristida spp.)   X     
Vine-mesquite (Panicum obtusum)   X     
Wavy leaf oak/scrub oak (Q. undulata)   X     
Western wheatgrass (Agropyron smithii)   X X    
Windmill grass (Chloris verticillata)   X     
Wolftail (Lycurus phleoides)   X  X   
Woollygrass (Erioneuron pukhellum)       X 
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Table 3-5. Dominant vegetation communities and species on the eight FWS units (continued) 

Dominant Vegetation  
Community and Species 

Presence of Dominant Vegetation Species  

Bitter Lake 
NWR and 
SW Native 

AR&RC 

Bosque 
del 

Apache 
NWR 

Las 
Vegas 
NWR 

Maxwell 
NWR 

Mora 
NFH-TC 

San 
Andres 
NWR 

Sevilleta  
NWR 

Shrublands and Shrubsteppe 
Apache plume (Fallugia paradoxa)  X    X  
Cactus (Opuntia ssp.)  X      
Cholla (O. imbricata)        
Creosote bush (Larrea tridentata) X X     X 
Desert willow (Chilopsis lineria)  X    X  
False sage (Parosila scoparia)  X      
Four-wing saltbush (Atriplex canescens) X X  X   X 
Giant dropseed (Sporobolus giganteus)  X      
Iodinebush (Allenrolfea occidentalis)  X      
Mesquite (Prosopis glandulosa) X       
Mormon tea (Ephedra spp.)  X      
Pale wolfberry (Lycium pallidum)  X      
Pincushion cactus (Escobaria spp.)    X    
Rubber rabbitbrush (Ericameria nauseosa)    X    
Sand sage (Artemisia filafolia)  X      
Screwbean mesquite (Prosopis pubescens)  X      
Seep willow (Baccharis salicifolia)  X      
Turk's head (Echinocactus horizonthaloniu)  X      

Riparian and Wetland Areas 
Alkali bulrush (Scripus maritumus)  X X     
Arrow weed  (Pluchea sericea)  X      
Baccharis seepwillow (Sueda spp.) X       
Cattails (or bulrush) (T. angustifolia)   X X X   
Cinquefoil (Potentilla sp.)     X   
Cottonwoods, including broadleaf (P. deltoides)  X X    X 
Coyote willow (Salix spp.) X X X     
Dandelion (Taraxacum officinale)     X   
Duck potato (sagitaria spp.)  X      
Hardstem bulrush (Scripus acutus)  X      
Honey mesquite (Prosopis glandulosa)  X      
Kentucky bluegrass (Poa pratensis)     X   
Millets (Echinocloa spp.)  X      
Mountain brome (Bromus carinatus)     X   
Mule fat (Baccharis salicifolia)  X      
Narrow leaf willow (Salix exigua)  X X     
Native millet (Echinochloa crusgalli)   X     
Pondweeds (Potamogeton spp.)   X     
Rushes (Juncus spp.)   X  X   
Salt grass (Distichlis spicata) X X X     
Sedges (Carex spp.)    X  X   
Smartweeds (Polygonum spp.)  X X X    
Sprangletops (Leptochloa spp.)  X      
Three-square bulrush (Scripus americana)  X      
Tules (Scirpus spp.)   X     
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Table 3-5. Dominant vegetation communities and species on the eight FWS units (continued) 

Dominant Vegetation  
Community and Species 

Presence of Dominant Vegetation Species  

Bitter Lake 
NWR and 
SW Native 

AR&RC 

Bosque 
del 

Apache 
NWR 

Las 
Vegas 
NWR 

Maxwell 
NWR 

Mora 
NFH-TC 

San 
Andres 
NWR 

Sevilleta  
NWR 

Watercress (Rorippa nasturtium-aqauticum)   X     
Western wheatgrass (Agropyron smithii)     X   
White clover (Trifolium repens)     X   
Willows (Salix sp.)     X   
Yellow sweetclover (Meldelion officinalis)     X   

Woodlands and Forests 
Arizona Fescue (Festuca arizonica)     X   
Black willow (Salix nigra)  X      
Bluest ems (Andropogon spp.)   X     
Bullgrass (Muhlenbergia emersleyi)   X     
Cottonwoods (Populus deltoides)  X  X    
Coyote willow (Salix exigua) (understory)  X      
Flannel mullein (Verbascum thapsus)     X   
Gambel's oak (Quercus gambelii)   X     
Juniper (juniperus communis & j. scopulorum)  X X  X X  
Mountain mahogany (Cercocarpus montanus)      X X 
Mountain muhly (Muhlenbergia montana)   X  X   
Needle-and-thread (Stipa comata)   X     
New Mexico locust (Robinia neomexicana)    X    
One-seed juniper (Juniperus monosperma)   X     
Pinyon pine (Pinus edulis)   X  X X X 
Plains lovegrass (Eragrostis intermedia)   X     
Ponderosa pine (Pinus ponderosa)   X  X   
Prairie junegrass (Koeleria cristata),      X   
Ring muhly (Muhlenberia torreyi)     X   
Saltcedar (Tamarix ramosissima) X X  X  X X 
Screwbean mesquite (Prosopis pubescens) 
(understory)  

 X      

Seep willow (Baccharis viminea) (understory)  X      
Shrub live oak (Quercus turbinella)       X 
Three awns (Aristida sp.)     X   
White poplar (Populus alba)    X    

Managed Agricultural Croplands  
Winter cereals   X      
Corn   X  X    
Alfafa   X  X    
Barley     X    
Clover     X    
Oats     X    
Wheat    X    

Nonnative Invasive Plant Species  
Broom snakeweed (Gutierrezia microcephala)     X   
Bull thistle (Cirsium vulgare)    X    
Canada thistle (Cirsium arvense)    X    
Chicory (Cichorium spp.)   X X    
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Table 3-5. Dominant vegetation communities and species on the eight FWS units (continued) 

Dominant Vegetation  
Community and Species 

Presence of Dominant Vegetation Species  

Bitter Lake 
NWR and 
SW Native 

AR&RC 

Bosque 
del 

Apache 
NWR 

Las 
Vegas 
NWR 

Maxwell 
NWR 

Mora 
NFH-TC 

San 
Andres 
NWR 

Sevilleta  
NWR 

Cocklebur (Xanthium strumarium)   X X    
Common mullein (Verbascum thapsus)   X X    
Common ragweed (Ambrosia artemisiifolia    X    
Field bindweed (Convolvulus arvensis)   X X    
Foxtail barley–foxtail grass (Hordeum jubatum)    X    
Gumweed (Grindelia squarrosa)    X    
Hoary cress (whitetop) (Lepidium draba L.)    X    
Horehound (Marrubium vulgare)   X     
Kochia (Kochia scoparia)   X X    
Locoweed (stragalu ssp.)    X X   
Musk thistle (Carduus nutans)   X X    
Perennial pepperweed (Lepidium latifolium)   X      
Poison hemlock (Conium maculatum)   X     
Russian knapweed (Acroptilon repens)   X  X    
Russian olive (Elaeagnus angustifolia) X X X    X 
Russian thistle (Salsola iberica)   X X    
Salt cedar (Tamarix ramosissima)  X X  X  X X 
Siberian elm (Ulmus pumila)   X X    
Snakeweed (Gutierrezia ssp.)  X  X X   

Special Status Plant Species 

Alamo beardtongue (Penstemon alamosensis)5      X  

Castetter's Milkvetch (Astragalus castetteri)5      X  

Golden lady slipper (Cyripedium calceolus var. 
pubescens)1, 2 

    X   

Lady tresses (Spiranthes magnicamporum)1, 2     X   

Long-stemmed Flame Flower (Talinum longipes)5      X  

Mescalero milkwort (Polygala rimulicola var. 
mescalerorum)1 

     X  

Night-blooming cereus (Cereus greggii)1      X  

Pecos puzzle sunflower (Helianthus  
paradoxus)3 

X       

Plank's catchfly (Silene plankii) 5      X  

Todsen's Pennyroyal (Hedeoma todsenii) 1, 4      X  

Vasey's bitterweed (Hymenoxys vaseyi) 5      X  

Note: 
1. New Mexico State endangered species 
2. Habitat is present, but species has not been observed 
3. A USFWS candidate (C) species, which is a species under consideration for official listing on the endangered 

species list for which there is sufficient information to support listing  
4. A USFWS endangered (E) species, which is a species in danger of extinction throughout all or a significant 

portion of its range 
5. New Mexico State rare and sensitive species 

 



Environmental Assessment, New Mexico Fire District 

3-22  Chapter 3: Affected Environment and Environmental Consequences 

3.4.3 Environmental Consequences 
3.4.3.1 Effects of Alternative A on Vegetation 

Actions: Prescribed Fire, Chemical and Mechanical Treatments, and Fire Suppression 

Grasslands–Grass Shrublands 
One of the primary management concerns related to grasslands is the invasion of shrubs, trees, and 

noxious weeds into the grasslands. Some nonnative grass species are very invasive and considered a 
serious problem. There are some nonnative grasses that also spread and occupy open areas, but they are 
considered desirable for pasture or hay and used as food for deer and other grazing animals and as habitat 
for small mammals.  Protecting, maintaining, and restoring grasslands to healthy, diverse habitat would 
result in long-term minor to major beneficial effects for the wildlife species that use refuge grasslands.  

Prescribed Fire. The beneficial effects of prescribed fire would range from minor to major, in both 
the short and long term. The duration and degree of beneficial effects would be influenced by the 
frequency (such as a two- to three-year cycle) of the prescribed fires, the number of acres burned at each 
refuge in a given cycle, and vegetation types being burned. Plant recovery following a fire is fastest in 
spring and fall when soil moisture is high and plants are not producing seeds (NIFC 2010).  

Adverse effects could occur if a prescribed fire were to spread beyond the boundary of the planned 
burn and affect desirable native grass and shrub species, especially those species not fire adapted or 
resilient to disturbance.  In areas where native plant species might not recover following a fire (includes 
both prescribed fire and wildfire), adverse effects could be both short and long term if invasive species 
spread and outcompete the native species for resources in the burned areas. Adverse effects would range 
from minor to major, depending on vegetation type, the extent of the fire and fuel load, and potential for 
invasive plants to spread into the disturbed areas.  

A prescribed natural (unplanned) fire is a naturally ignited wildfire that burns under specified 
conditions. The wildfire is confined to a predetermined area and produces the same fire behavior and fire 
characteristics required to attain planned fire treatment and resource management objectives. The 
beneficial and adverse effects of a naturally ignited wildland fire would be similar or the same as those 
described for a planned prescribed fire.  

Fire kills woody plants, allowing sunlight to reach the soil and changing the soil pH and nutrient 
availability (NIFC 2010; USFWS 2010). Native grasses and forbs have greater seed production, 
germination, and establishment after a fire because burning allows plant nutrients to be returned to the 
soil and used again.  Fire promotes the growth of native grasses and forbs, providing a competitive 
advantage for the native species. The productivity of native plant species usually increases following a 
fire, and growth is stimulated by the removal of litter and preparation of the seedbed (mowing is not a 
good replacement for fire because it does not reduce plant litter).  

Fire favors many grass species, such as blue grama, by increasing its occurrence, production, and 
percent cover. Seed production of the grasses may also be stimulated by fire (Weiler 1982). Some grasses, 
like Galleta grass (Pleuraphis jamesii), is a rhizomatous perennial that resprouts following fire, achieving or 
exceeding pre-burn cover, often within two years (Goodrich 1986; Jameson 1962). Other species, such as 
needle-and-thread grass, regenerate following fire from the surviving underground root system. Plants 
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that fail to regenerate or produce seed in the first season following fire may still recover in the second 
year (Blaisdell 1953).  

Fire effects studies (Bock and Bock 1987a, 1987b) found that fire effects were generally 
"transitory" in semi-desert grassland, oak savanna, and Madrean oak woodlands of southeastern Arizona. 
These fires occurred mostly while plants were dormant (February through mid-July), and they altered the 
abundance of many plants and animals for the first post-fire year; a few changes persisted for two or more 
years. However, fire effects varied among life forms and species and were, in many cases, strongly 
influenced by precipitation patterns. The authors emphasize that even the prescribed fires conducted at the 
"height" of the fire season, in relatively heavy fuels (because of grazing exclusion), were "not 
catastrophic" and contributed to mosaic patterns on the landscape, which is a desirable effect.  

Chemical (Herbicides) Treatments.  The herbicides used on the eight FWS units are listed above 
in Table 2-4 (Chapter 2), and details are presented in Appendix I. Herbicides are used when other 
vegetation treatment methods (such as hand pulling or use of a weed trimmer, chainsaw, and brush cutter) 
do not achieve the desired results in grasslands and all other vegetation communities. Herbicides are used 
as a control mechanism to meet the goal of eliminating invasive plant species and to treat cut stumps and 
sprouts following mechanical  removal. Eradicating invasive plants with herbicides results in beneficial 
effects on the native grass species because treatments help reduce competition for resources (such as soil 
nutrients, sunlight, and moisture) and promote diverse native grassland plant communities, and few weeds 
can compete with healthy native grasses for nutrients and water in the soil.  The continued management of 
invasive plants would result in long-term minor to major beneficial effects on native vegetation and also 
in reducing fuel loads. 

An adverse effect that could result is if herbicides were sprayed on susceptible nontarget 
vegetation—this could occur through drift.  The FWS herbicide application crews avoid drift damage by 
observing practices such as spraying when the wind speed is less than 10 mph, using nozzles that reduce 
drift potential, or using alternative application methods.  Similar damage could occur when the nontarget 
species is intermingled with the target species.  In that situation a selective product (one that does not 
affect certain nontarget species) may be used, or a directed application may be used to prevent or reduce 
application onto the nontarget plants, applying treatment at a time when the nontarget plants are dormant.  
In some cases a certain amount of damage to common species of nontarget plants is acceptable.  Other 
precautions are taken, such as creating herbicide-free buffers around sensitive areas and nontarget plants 
and shielding nontarget and sensitive plants with suitable material, such as a tree shelter, bucket, or other 
means (refer to Table 2-4 in Chapter 2 for the resource protection measures). The proper use of herbicides 
would not result in any more than negligible to minor adverse effects on nontarget plants in the short 
term, and long-term minor to major beneficial effects on native vegetation as invasive nonnative plants 
are controlled and eradicated. 

Appendix I contains information about the herbicides used at the refuges.  

Mechanical Treatments.  Implementing mechanical treatments would result in temporary to short-
term minor to moderate adverse effects on nontarget vegetation during treatments, but would result in 
long-term moderate to major beneficial effects as hazardous fuel loads are reduced, invasive vegetation is 
removed, and conditions that support the growth of desirable native vegetation are promoted and 
maintained.  Mechanical treatments may also be used in conjunction with chemical and prescribed fire 
treatments as part of the overall treatment process.  
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Mechanical treatments would continue under Alternative A to remove junipers and invasive shrubs 
and trees that have become established on grasslands and to prevent the further encroachment of juniper 
into grassland and savanna habitats and to manage density of pinyon-juniper stands to maintain a 
diversity of grass and forb species.  

In all areas on the NWRs, the use of heavy equipment to carry out mechanical treatments will be 
closely monitored to minimize impacts.  

Wildland Fire Use. Natural ignitions are typically caused by lightning.  Natural ignitions in the 
New Mexico Fire District may be managed for resource benefit in wilderness study areas, designated 
wilderness, and areas with little to no threat of loss to structures or developed assets on and off the refuge.  
Nonhuman-caused ignitions would be evaluated for potential to cross jurisdictional boundaries and the 
potential for damage or loss to refuge infrastructure or private property.  This management option would 
reduce the potential for adverse effects created during suppression operations (such as the mechanical 
construction of firelines) and allow for the natural role of fire in these environments.  

Fire Suppression.  Suppression actions may include the construction of fireline by firefighters 
using hand tools, engines, heavy equipment (such as dozers), and aircraft.  Some suppression actions 
using heavy equipment or aircraft may be restricted based on the presence of cultural sites, riparian 
habitat, waterways, and critical habitat. Tactics such as burning out from roadways or allowing the fire to 
burn into areas of natural confinement may be appropriate as well.  

It is difficult to express the exact effects of suppression actions because there are so many variables, 
such as the size and location of a wildfire, weather conditions at the time of the fire, vegetation type and 
moisture content of the vegetation, and fuel model(s) where the fire is occurring.  Depending on these 
variables, adverse effects could be short or long term and range from minor to major.  Beneficial effects 
would be realized when human life and property, FWS and community infrastructure, and natural and 
cultural resources are protected. All ground disturbed during suppression activities will be rehabilitated.  

Larson and Newton (1996) conducted a study to estimate effects of fire suppressant foam and fire 
retardant chemical application on growth and species diversity of burned and unburned prairie vegetation, 
and to assess the response of herbivorous insects, in terms of number of insects and their effects on plants, 
to burning and application of foam and retardant to their host plants.  

A literature search at the beginning of a study (Larson and Newton 1996) revealed only two 
published scientific articles on ecological effects of fire retardant chemicals used for wildfire suppression: 
one on aquatic toxicity and one on annual grassland response. No studies had been published on 
ecological effects of Class A foams, such as Silv-Ex. 

Larson and Newton (1996) conducted research on the fire retardant, Phos-Chek G75-F, and fire 
suppressant foam, Silv-Ex in 0.5%-solution, on mixed-grass prairie vegetation communities at the 
Woodworth Study Area, a research site of the Northern Prairie Science Center in Jamestown, North 
Dakota. Vegetation in the study area was dominated by Poa pratensis, an exotic cool-season grass. Other 
grass species found during previous studies on the site include Stipa viridula, S. comata, Agropyron 
repens, Muhlenbergia cuspidata, and Bromus inermis. Rosa arkansana, Elaeagnus commutata, and 
Symphoricarpos occidentalis were common woody plants. The study, however, concentrated on four 
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species: P. pratensis (Kentucky bluegrass), S. occidentalis (stalked scarlet cup or western scarlet cup—a 
species of fungus), R. arkansana (prairie wild rose), and Solidago rigida (goldenrod). 

Overall, the, Silv-Ex application had little effect on the vegetation characteristics that were 
measured, and any effects detected were subtle. Changes were noted in the number of species, ratio of 
chewed to total leaves per shoot in S. occidentalis and R. arkansana, and mean shoot length and leaf 
length in S. occidentalis were affected by treatment. Of the 24 response variables, five showed a 
significant effect involving Phos-Chek G75-F treatment. The application resulted in increased biomass, 
whether or not the plots were burned. The effect was transitory, however; biomass did not differ among 
treatments the following year.  

Larson and Newton (1996) also documented changes in herbaceous biomass in a California oak-
savanna rangeland after a diammonium phosphate (DAP) retardant was applied to extinguish an October 
fire. Herbage yield the season after application was significantly higher on plots to which DAP had been 
applied, whether burned or unburned. By the second season, DAP plots were statistically 
indistinguishable from burned, untreated plots. The fertilization effect in the study seemed to be 
concentrated in P. pratensis (Kentucky bluegrass). Grass not only was longer on plots treated with 
retardant, but the effect was enhanced over the course of the growing season.  

Any adverse effects on vegetation from using fire suppressant foam or fire retardant would be 
negligible to moderate and temporary to short term.  

Shrublands and Shrubsteppe 
Prescribed Fire.  Fire has been used for centuries to manipulate vegetative conditions in desert 

shrublands.  During the era of Euro-American settlement, settlers introduced nonnative species and 
deliberately overgrazed desert shrublands and grasslands to remove woody plants from interference with 
herbaceous growth and to reduce fire frequency (Leopold 1924). Due to gradual reductions in livestock 
numbers during the 20th century, high fuel loads and contiguous herbaceous fuels are now common on 
many sites. Nonnative grasses commonly occupy areas between native shrubs and contribute to increased 
fine fuel biomass and continuity. Later, during the mid-20th century, fire was one of many techniques 
used to reduce woody plants in desert shrublands. Today, fire along with numerous other tools, is used to 
meet fire and land management objectives.   

The beneficial effects of prescribed fire would range from minor to major, in both the short and 
long term. The duration and degree of beneficial effects would be influenced by the frequency (such as a 
two- to three-year cycle) of the prescribed fires, the number of acres burned at each refuge in a given 
cycle, and vegetation types being burned. Plant recovery following a fire is fastest in spring and fall when 
soil moisture is high and plants are not producing seeds (NIFC 2010).  

Adverse effects could occur if a prescribed fire were to spread beyond the boundary of the planned 
burn and affect desirable native grass and shrub species, especially those species not fire adapted or 
resilient to disturbance.  In areas where native plant species might not recover following a fire (includes 
both prescribed fire and wildfire), adverse effects could be both short and long term if invasive species 
spread and outcompete the native species for resources in the burned areas. Adverse effects would range 
from minor to major, depending on vegetation type, the extent of the fire and fuel load, and potential for 
invasive plants to spread into the disturbed areas. 
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Chemical (Herbicide) Treatments.  The effects of herbicide use would be similar to those 
described above under “Grasslands–Grass Shrublands.” That is, the continued management of invasive 
plants in shrublands would result in long-term minor to major beneficial effects on native vegetation. 
Negligible to moderate adverse effects could result if herbicides were sprayed on susceptible nontarget 
vegetation—this could occur through drift. 

Invasive annual grasses have become increasingly important components of desert vegetation in 
North America. They are especially problematic because they increase the extent, severity, and frequency 
of fire in desert shrublands that normally experience fire very rarely, or not at all. After fire, invasive 
grasses and forbs are often dominant, and restoration methods are required to promote native plant 
recovery. In a particular study (Steers and Allen 2010), three treatments to control invasive annual grasses 
and forbs were implemented in the first three years following a fire in creosote bush scrub vegetation. 
Treatments included early season mechanical removal (raking) of all annuals, grass-specific herbicide 
(such as Fusilade II), and Fusilade II plus hand pulling of nonnative forbs. The raking treatment alone 
performed poorly, but treatments using Fusilade II (one of the herbicides used at San Andres NWR) 
nearly eliminated invasive grasses and forbs, achieved native annual dominance, and increased native 
perennial abundance. These results indicate that in the absence of invasive grasses and forbs, the native 
annual community can be resilient to fire disturbance and native perennials can recover. The results also 
suggest that burned creosote bush shrublands (and similar shrublands) can be managed after fire to 
decrease the chance of invasive plant–fire feedback.  

The above study indicates the beneficial effects that can result when either using herbicides alone or 
in combination with other treatments to meet shrubland health objectives. Table 2-4 (in Chapter 2) lists 
the herbicides currently used at the eight FWS units. The herbicides listed in that table are used to achieve 
the same or similar results as described above for grasslands, not just following a fire but to restore and 
maintain native habitat that has been overrun by invasive plants.  

The same potential adverse effects of herbicide drift on nontarget plants, as described above for 
grasslands, apply equally to shrublands.  

Special status plant species occur on the refuges (refer to Table 3-4). Pre-treatment field reviews 
and implementation of resource protection measures (refer to Table 2-3) would serve to protect the plants. 
Appendix I contains information about the herbicides used at the refuges.  

Mechanical Treatments.  Mechanical treatments—those treatments that involve machines to 
accomplish objectives—are essential to the protection of communities, resources, and the ecosystem. 
Mechanical fuel treatments have been identified as one method for reducing fuel loads in fuel breaks and 
other strategic areas on the refuges, and thus reducing the probabilities of high-intensity, damaging 
wildfires.  Mechanical treatments are often most appropriately used in areas in or directly surrounding 
communities, as well as in combination with other types of treatments (Abt et al. 2007). 

Implementing mechanical treatments could result in temporary to short-term minor to moderate 
adverse effects on nontarget vegetation during treatments, but would result in long-term moderate to 
major beneficial effects as hazardous fuel loads are reduced, invasive species (such as salt cedar, junipers, 
and pinyon pine) are removed, and conditions that support the growth of desirable native vegetation are 
promoted and maintained.  Mechanical treatments would also be used in conjunction with chemical and 
prescribed fire treatments as part of the overall treatment process.  
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Fire Suppression.  The effects of fire suppression activities would be similar or the same as those 
described for mechanical treatments above and in the Grasslands–Grass Shrublands” section.  

Additional studies by Larson and Newton (1996) documented the effects of retardants (Phos-Chek 
G75-F, 0.5% or 1.0% Silv-Ex) in the Nevada shrubsteppe of the Great Basin. Woody vegetation was 
predominantly sagebrush (Artemesia spp.) and rabbitbrush (Chrysothamnus spp.) in the uplands, and 
mainly willows (Salix spp.) near the rivers. Reeds (Juncus spp.), sedges (Carex spp.), and bluegrass (Poa 
pratensis) were most common in the riparian zones. The Larson and Newton (2006) study noted that the 
majority of vegetation in the Great Basin study sites showed no response to chemical application over the 
course of the growing season in which the chemicals were applied:  

There were no treatment effects on species diversity or evenness or on 
any characteristic of the two woody plants examined. Flowering 
progressed normally in Artemesia [fringed sagebrush]. Chemicals did not 
disrupt the well-known post-fire sprouting of Chrysothamnus [common 
names include rabbitbrush, rabbitbush, and chamisa]. Activity of galling 
insects was not influenced by either chemical. In most respects, the 
effects of Phos-Chek G75-F, 0.5% or 1.0% Silv-Ex on vegetation in the 
Great Basin study sites did not vary substantially from each other or from 
the control. A canonical [accepted standard] variate analysis illustrates 
this point: burning produced a greater change in the plant community 
than did any chemical application, and by the end of the study, 
chemically treated plots were generally similar to control plots.  

Study results clearly noted that the lack of significant differences among most chemical treatments 
applied after burning may reflect the short duration of the study rather than an actual lack of effect. 
Responses to burning in the sagebrush steppe are more appropriately measured over the course of several 
years, or even decades. Many upland species, after early spring growth that largely occurred before roads 
were passable to the study site, were dormant through most of the study. It should be kept in mind, 
however, that most natural fires also will occur during this dormant season. If chemicals do not persist in 
the soils until the next growing season, there may in fact be little long-term effect of their use. This is an 
area that still requires research (Larson and Newton 1996).   

Any adverse effects on vegetation from using fire suppressant foam or fire retardant would be 
negligible to moderate and temporary to short term.  

Riparian, Wetland, and Marsh Areas 
The types of plant species growing in a wetland or riparian area are often a gauge of the wetland's 

biological status. Vegetation has been frequently used as an indicator of wetland restoration (or 
maintenance) success, and a wetland’s ability to support its natural vegetation can be a positive indicator 
of its capability to sustain natural functions and biological processes (Rokosch and Book 2000). Kentula 
(2000) assumes that success can be positioned in different ways. Functional success is determined by 
evaluating whether the ecological functions of the system have been restored or are being maintained. 
Landscape success is a measure of how restoration (or management, in general) has contributed to the 
ecological integrity of the landscape and to achievement of objectives, such as maintenance of 
biodiversity. Actively managing vegetation in wetlands and riparian areas and re-establishing (either 
through planting, seeding, or natural colonization) desired species would not result in adverse effects. 



Environmental Assessment, New Mexico Fire District 

3-28  Chapter 3: Affected Environment and Environmental Consequences 

Alternative A would produce short-term beneficial effects that may range from minor to moderate, 
depending on the amount of desired plants that can be reestablished or maintained each year, and 
moderate to major long-term effects if vegetation is continually managed. 

Prescribed Fire.   Prescribed fire has been used since the 1930s and 1940s to promote the growth 
of wetland vegetation and to condition those areas by removing litter (dead vegetation ) or by reducing 
vegetation considered to be of little value to wildlife. For example, land managers have used prescribed 
fires to increase biomass and seed production of desirable marsh plants that are beneficial to migratory 
and wintering waterfowl. Managers have also believed that using prescribed fire would effectively reduce 
competition of less desirable plants (Flores et al. 2011).  

Fire increases primary plant production and plant metabolism (Flores et al. 2011), and that 
removing taller vegetation may stimulate plant productivity by increasing light penetration and surface 
temperatures. Other potential long-term benefits include providing a mixture of habitats (open water and 
vegetated cover) for resting, loafing, and breeding activities by waterfowl. Prescribed fire reduces the risk 
of unpredictable or uncontrollable wildfires (Flores et al. 2011), which would be another long-term minor 
to major beneficial effect.  

Chemical (Herbicides) Treatments.  Herbicides would continue to be used near riparian/wetland 
areas when manual (hand pulling) and mechanical (such as a weed trimmer, chainsaw, and brush cutter) 
methods are not effective in controlling or removing nonnative plants. Eradicating invasive plants using 
herbicides would result in beneficial effects on the native wetland plants because treatments would reduce 
competition for resources (such as soils nutrients and moisture) and promote growth of both existing 
native plants and other desired species. 

Herbicides are used as a control mechanism to meet the goal of eliminating nonnative and native 
invasive plant species. Eradicating invasive plants with herbicides results in beneficial effects on the 
native grass species because treatments help reduce competition for resources (such as soil nutrients, 
sunlight, and moisture) and promote diverse riparian and wetland plant communities, and few weeds can 
compete with healthy native plants for nutrients and water in the soil.  The continued management of 
invasive plants would result in long-term minor to major beneficial effects on native vegetation and also 
in reducing fuel loads. 

The effects of herbicide use would be similar to those described above in the “Grasslands–Grass 
Shrublands” and “Shrublands” sections. That is, continued management of invasive plants in riparian and 
wetland areas would result in long-term minor to major beneficial effects on native vegetation. Negligible 
to moderate adverse effects could result if herbicides were sprayed on susceptible nontarget vegetation—
this could occur through drift, which the FWS herbicide application crews avoid by only spraying when 
the wind speed is less than 10 mph. Other precautions are taken, such as creating herbicide-free buffers 
around sensitive areas and nontarget plants and shielding nontarget and sensitive plants with suitable 
material, such as a 5-gallon bucket or other means. The proper use of herbicides helps minimize the 
potential for adverse effects on nontarget plants. There would be long-term minor to major beneficial 
effects on native vegetation as invasive plants are controlled and eradicated.  

Special status plant species occur on the refuges (refer to Table 3-5). Pre-treatment field reviews 
and implementation of resource protection measures (refer to Table 2-3) would serve to protect the plants.  
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Mechanical Treatments.  Implementing mechanical treatments would result in temporary to short-
term minor to moderate adverse effects on nontarget vegetation during treatments, but would result in 
long-term moderate to major beneficial effects as hazardous fuel loads are reduced, invasive vegetation is 
removed, and conditions that support the growth of desirable native wetland vegetation are promoted and 
maintained.  Mechanical treatments may also be used in conjunction with chemical and prescribed fire 
treatments as part of the overall treatment process in wetland, riparian, and marsh areas.  

In all areas on the NWRs, the use of heavy equipment to carry out mechanical treatments will be 
closely monitored to minimize impacts, particularly in wetland and riparian areas.  

Fire Suppression. As with the other vegetation communities, it is difficult to express the exact 
effects of suppression actions because there are so many variables, such as the size and location of a 
wildfire, weather conditions at the time of the fire, vegetation type and moisture content of the vegetation, 
and fuel model(s) where the fire is occurring in wetland, marsh, and riparian areas.  Depending on these 
variables, adverse effects could be short or long term and range from minor to major.  Long-term 
beneficial effects would be realized when riparian, wetland, and marsh areas are protected from wildfire.  

The study (Larson and Newton 1996) results on the effects of foam and fire retardants were 
described above. During the study, riparian habitat was marginally more sensitive to chemical treatments 
than upland habitats. Of the 10 vegetative characteristics that were measured, only species richness 
showed a significant treatment effect in upland habitat, and this effect was a subtle change in trend 
between burned and unburned treatments. Change in stems per square meter and change in species 
richness both showed significant treatment effects in riparian habitat. The reason for greater response on 
riparian plots may be related to moisture availability. Because moisture is limited in the shrub-steppe 
study site, the capacity for response is greater in the more mesic (wetter) riparian areas compared to the 
more xeric (dryer) upland sites (Larson and Newton 1996). 

Woodlands and Forests 
Prescribed Fire.  Prescribed fire is a method used in woodland areas to reduce the amount of 

ground litter and woody vegetation, which contribute to a heavy fuel loads. Fires that occur in the mature 
cottonwood forest and/or salt cedar stands can be expected to be explosive in nature and have the 
capability of spotting great distances, even a mile or more. Spotting potential is greatest in forest stands 
supported by down and dead cottonwood fuels. Mature stands supported by a salt cedar under story can 
be expected to crown. Crown fires have the potential to spread independent of ground fires, especially in 
the Bosque habitat where tree density is great.  

Prescribed fire to reduce fuel loads and promote healthy, diverse vegetation communities in 
wetlands would result in temporary or short-term negligible to minor adverse effects because burning 
does not discriminate between nonnative and native plants, but long-term beneficial effects would result 
when fuel hazards are reduced and habitat for wildlife species that depend on wetland and riparian areas 
are protected, maintained, and restored.  

Chemical (Herbicides) Treatments.  The effects of herbicide use would be similar or the same as 
described above in the “Grass–Grass Shrublands” and “Shrublands” sections.  

Mechanical Treatments.  Implementing mechanical treatments would result in temporary to short-
term minor to moderate adverse effects on nontarget vegetation during treatments, but would result in 
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long-term moderate to major beneficial effects as hazardous fuel loads are reduced, invasive vegetation is 
removed, and conditions that support the growth of desirable native vegetation in woodland and forest 
areas are promoted and maintained.  Mechanical treatments may also be used in conjunction with 
chemical and prescribed fire treatments as part of the overall treatment process.  

In all areas on the NWRs, the use of heavy equipment to carry out mechanical treatments will be 
closely monitored to minimize impacts.  

Fire Suppression.  Effects would be similar or the same as those described above in the 
“Grasslands–Grass Shrublands” and “Shrublands” sections. 

Managed Agricultural Croplands 
Prescribed fire is a method used to manage agricultural croplands on refuges to reduce post-harvest 

litter or as a management activity to prepare a site for new planting or restoration. Treatments for fuel 
reduction are not used on the croplands.  If a wildfire were to occur in a managed agricultural cropland, 
the response would be based on the same factors as any other wildfire.  

Bosque del Apache. Las Vegas, Bitter Lake, and Maxwell NWRs conduct agricultural practices on 
the refuges to fulfill the primary purposes for which the refuges were established; that is to provide feeding 
areas for wintering migratory waterfowl and minimize crop depredation on private lands.  

Refuge farming produces timely crops to feed migrating and overwintering ducks, geese, and 
cranes. Green browse and/or cereal grains (millet, barley, ands wheat) are planted for and used by 
wintering waterfowl and cranes from October through February. Mule deer also use these areas for food 
and cover. Winter wheat provides green browse for geese. Corn is a "hot" food for waterfowl during the 
coldest time of year and also benefits sandhill cranes and deer. Oats are used as a cover crop to 
prevent/reduce soil erosion, and to provide a waterfowl food crop. Alfalfa (the co-op farmers cash crop) is 
used for food and cover by deer and turkey. A variety of other species (such as the bald eagle and other 
predators) also benefit (indirectly) from crops grown on the refuge.  

Nonnative Invasive Plants 
Summary of Problems 

Table 3-4 above lists the dominant nonnative invasive plants that cause the majority of problems at 
the eight FWS units. This section describes the adverse effects of nonnative plant species, in general, and 
discusses several problem plants to demonstrate the challenges FWS managers face in controlling or 
eradicating nonnative invasive plants. Similar adverse effects result from all the nonnative invasive 
species listed in Table 3-4. Nonnative invasive plants contribute to higher fuel loads, outcompete native 
plants, degrade native habitat, and interfere with natural aquatic systems.  

One invasive plant species, salt cedar, occurs in shrublands and riparian and wetland areas. Salt 
cedar is a fire-adapted species that has long tap roots that allow it to intercept deep water tables and 
interfere with natural aquatic systems. Salt cedar disrupts the structure and stability of native plant 
communities and degrades native wildlife habitat by outcompeting and replacing native plant species, 
monopolizing limited sources of moisture, and increasing the frequency, intensity, and effect of fires and 
floods. Although it provides some shelter, the foliage and flowers of salt cedar provide little food value 
for native wildlife species that depend on nutrient-rich native plant resources. 
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A variety of methods have been used in the management of saltcedar, including mechanical, 
chemical, and biological (not proposed for use). The most effective management probably involves a 
combination of these (Muzika and Swearingen 2005a). Mechanical techniques include hand-pulling, 
digging, root-cutting, use of weed eaters, axes, machetes, bulldozers, fire, and flooding. Removal by hand 
is generally recommended for small infestations of saplings under 1-inch diameter. Root-cutting and 
bulldozing may be effective but are costly, labor intensive, and may cause extensive damage to soils and 
lead to resprouting. Fire has been used with some success, but because saltcedars are fire-adapted, they 
readily resprout after fire. 

For extensive infestations of salt cedar, chemical control has been shown to be the most effective 
method. Cautious use of herbicides aids in restoration of salt cedar infested sites by allowing repopulation 
by native plant species. Systemic herbicides (those that kill the plant from the root up) are recommended 
for salt cedar management.  

The management of salt cedar requires a long-term commitment to maintain at low levels and 
prevent reinfestation (Muzika and Swearingen 2005a). The control or eradication of salt cedar at the FWS 
units would result in long-term minor to major beneficial effects, depending on the amount treated 
annually and success of treatments.  

Another nonnative species listed above in Table 3-4, common mullein, threatens natural meadows 
and forest openings, where it adapts easily to a wide variety of site conditions. Once established, it grows 
more vigorously than many native herbs and shrubs, and its growth can overtake a site in fairly short 
order. Common mullein is a prolific seeder, and its seeds last a very long time in the soil. An established 
population of common mullein can be extremely difficult to eradicate. Mullein plants are easily hand 
pulled on loose soils due to relatively shallow tap roots. This is an extremely effective method of reducing 
populations and seed productivity, especially if plants are pulled before seed set. If blooms or seed 
capsules are present, reproductive structures should be removed, bagged, and properly disposed of in a 
sanitary landfill. Care should be taken, however, to minimize soil disturbance since loose soil will 
facilitate mullein seed germination (Remaley 2005). Herbicides, such as glyphosate (Roundup®) or 
triclopyr (Garlon®) are effective in controlling common mullein.  

Russian-olive is found on several of the eight FWS units. It outcompetes native vegetation, 
interferes with natural plant succession and nutrient cycling, and taxes water reserves. Because Russian-
olive is capable of fixing nitrogen in its roots, it can grow on bare mineral substrates and dominate 
riparian vegetation where overstory cottonwoods have died. Although Russian-olive provides a plentiful 
source of edible fruits for birds, ecologists have found that bird species richness is actually higher in 
riparian areas dominated by native vegetation (Muzika and Swearingen 2005b). Mowing, hand-cutting, or 
using heavy equipment in heavily infested areas, in conjunction with chemical follow-up, may be the 
most effective method for eradication. 

Effects of Treatment Methods 

This section explains the ways nonnative invasive plants can be spread, including by fuel reduction 
treatments. Although this spread is an adverse effect, it should not overshadow the beneficial effects of 
fuel reduction efforts and vegetation treatments to meet habitat management goals.  
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The response of nonnative species to fuel treatments may vary by treatment type; that is, whether 
accomplished by means of prescribed fire, heavy equipment, hand tools, or chemicals (D’Antonio et al. 
2001; Lockwood et al. 2005). The effects of treatments can also vary spatially, depending on fire history 
(fire frequency) and current fuel load for a particular area (refer to the fuel model discussions above in 
Section 3.3). Because of the variance in potential effects, treatment of nonnative invasive plants may 
result in either beneficial or adverse effects, ranging from negligible to moderate over the short term to 
moderate or major beneficial effects if long-term conversion of nonnative species to fire adapted and 
resilient native species can be achieved.   

Pre-settlement fire frequency for western grasslands is not well known, so evaluations of the effects 
of nonnative plant invasions on fire regimes are primarily based on inferences from changes in fuel 
characteristics (Brooks et al. 2004). Nonnative annual grass invasions may increase fire frequency and 
spread in grasslands by forming a more continuous horizontal distribution of fine fuels.  

The most common locations for fuel treatments that target hazardous accumulations of native fuels 
are ecosystems where surface fire has become less frequent due to changes in land use practices. But 
ecosystems that evolved under a regime of frequent disturbance may be the most resilient to post-
treatment invasion by nonnative species due to adaptations of the native species. Contrastingly, in 
ecosystems where fire has become more frequent due to the establishment of a positive feedback cycle 
between fire and nonnative grasses, fuel treatments often focus on the nonnative species themselves, and 
subsequent treatments may be necessary to prevent their reestablishment (Zouhar et al. 2008).  

The most effective fuel treatments in shrubland systems that have become dominated by flammable 
nonnative grasses are likely to be those that focus on eradication of the nonnative species and 
reestablishment of less flammable native species. Nonnative eradication efforts have been successful in 
shrubland systems, at least on small scales in the short term. For example, herbicide applications 
successfully removed cheatgrass from sagebrush systems in Wyoming (Whitson and Koch 1998) and 
Nevada (Evans and Young 1977).  The effects of herbicide treatments were discussed above under 
“Chemical Treatments.”  

Disturbances, such as fire, may promote nonnative plant invasions by increasing available light and 
nutrients, as well as by decreasing competition from native plants for these resources. Once established, 
nonnative species may further alter fuel bed characteristics and increase the likelihood of future wildfires 
(Whisenant 1990). Land managers increasingly rely on pre-fire fuel manipulations to reduce wildfire 
potential, and these efforts have expanded significantly under the current National Fire Plan (USDI and 
USFS 2001). However, fuel treatments themselves are disturbances that may promote invasion by 
nonnative plant species. Depending on the intensity, severity, size, and seasonality of a fuel treatment, 
increased availability of light, water, and nutrients may result (Covington et al. 1997; Gundale et al. 
2005), and these conditions can favor spread of nonnative species Hobbs and Huenneke 1992.  

Unseen nonnative seeds can be carried by humans and mechanical equipment used in some types of 
fuel reduction treatments. Thus the use of mechanical equipment may also result in soil disturbances that 
favor nonnative plant establishment (Hobbs and Huenneke 1992). Mechanically constructed fuel breaks 
have also been found to promote invasion by nonnative plants (Merriam et al. 2006) and were most highly 
correlated to disturbance severity as indicated by method of fuel break construction; those created with 
bulldozers had significantly greater nonnative cover than those constructed by hand crews.  
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Special Status Plant Species 
Special status plants present on the NWRs are listed in Table 3-5.  The implementation of resource 

protection measures (such as physical and seasonal avoidance and buffering plant locations as shown in 
Table 2-3) prior to any treatments would eliminate or reduce the potential for adverse effects.  Depending 
on the specific plant and time of year, the extent of adverse effects from a wildfire would vary depending 
on a plant’s stage of growth and the potential fire severity. 

3.4.3.2 Effects of Alternative B on Vegetation 
Actions: Fire Suppression Only  

Table 3-4 above presents the current fuel models and effects on each fuel model by alternative. A 
wildfire would be more difficult to control in all vegetation communities if no fuel reduction treatments 
were implemented. Suppression efforts and costs would increase.  Adverse effects from a wildfire would 
be both short and long term and range from minor to major. The effects of fire suppression actions would 
be the same as described above for all vegetation communities. 

Refuges would not be able to meet their objectives of protecting, maintaining, and restoring diverse 
habitats in grasslands, shrublands, woodland and forest areas, and wetland and riparian areas. The 
moderate to major adverse effects could potentially be long term.  

Special status plant species may be damaged by wildfire without the benefit of buffers and fuel 
breaks that would not be constructed under Alternative B, and moderate to major adverse effects could 
potentially be long term. 

The continued management of invasive plants would not occur. Mechanical treatments would not 
take place, and encroachment of salt cedar, juniper, and other invasive plants into all habitats would go 
unchecked. Adverse effects would range from minor to major over the short and long term. Wildfires 
would burn intensely in areas infested by invasive plants and could potentially destroy acres of habitat 
important to many plant and animal species.  

Nonnative plants have become established and continue to be introduced to refuge lands via birds, 
seeds that are carried by wind, and seeds or plant parts that hitchhike on animals, people, vehicles, and 
equipment or by water. In the absence of any type of treatment to control invasive plants, they will out-
compete and displace native plants and lead to changes in species composition, vegetation structure, and 
soil chemistry.  Currently, in some areas at the refuges, invasive plants have taken over to a degree that 
they have become the dominant vegetation—this would only worsen over time by not controlling 
invasive plants and replanting with native species.  The lack of management could lead to monocultures 
(plants of only one species in a particular area) rather than an ecosystem that supports plant and animal 
diversity.  

3.4.3.3 Effects of Alternative C on Vegetation 
Actions: Prescribed Fire and Fire Suppression  

The adverse effects of prescribed fire and fire suppression would remain the same as expressed 
above for Alternative A.  
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Prescribed fire would still result in various levels of beneficial effects by reducing fuel loads and 
controlling some invasive plant species.  But prescribed fire alone would not provide the same benefits as 
the combination of prescribed fire and mechanical and chemical treatments in controlling many invasive 
plants because all treatment methods are needed to control and eradicate certain species. Adverse effects 
would be varied, depending on the invasive plant species and extent of infestations.  

Prescribe fire alone would be effective in some habitat types (such as uplands) but would not 
reduce fuel loads in all habitat types; therefore, the fuel loading would likely increase, thereby increasing 
fire risk to native plant communities.  

3.4.3.4 Effects of Alternative D on Vegetation 
Actions: Mechanical and Chemical Treatments and Fire Suppression  

The adverse effects of mechanical and chemical treatments and fire suppression would remain the 
same as expressed above for Alternative A.  

Mechanical and chemical treatments would result in various levels of beneficial effects over the 
short and long term by creating and maintaining fuel breaks and controlling invasive plant species.  
Adverse effects would be varied, depending on the invasive plant species and extent of infestations. 
Mechanical and chemical treatments would not produce the same benefits that fire provides, such as 
greater seed production, germination, and establishment because burning allows plant nutrients to be 
returned to the soil and used again. Mechanical and chemical treatments conducted without prescribed 
fire would help change species composition but would not necessarily reduce fuel loading due to the 
expense required to remove large volumes of materials from the site. Fire removes existing undesirable 
plants above the soil surface and promotes the growth of native grasses and forbs, providing a competitive 
advantage for the native species. The productivity of native plant species usually increases following a 
fire, and growth is stimulated by the removal of litter and preparation of the seedbed.  

3.4.3.5 Cumulative Effects  
There would be no cumulative adverse effects from treatments on the six refuges and two hatcheries 

when considered with present or future fuel reduction treatments that may be conducted on lands adjacent 
to FWS lands. There would be beneficial cumulative effects when fuel reduction treatments conducted on 
and off refuge complement each other to increase effectiveness of all treatments.  
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3.5 Wildlife and Habitat ___________________________________  

The CCPs contain extensive information about the wildlife species that occur on each refuge. 
Section 3.5.3 below summarizes the types of wildlife that occur on the eight FWS units and identifies any 
special status animal species present.   

Priority/Focal Wildlife Species and Habitat Requirements  
Effective and efficient management of natural resources on FWS lands means knowing the species 

and habitats most in need of conservation efforts.  The priority species were identified by comparing lists 
of species and habitats and considering those species listed under the Endangered Species Act (ESA), as 
well as the New Mexico sensitive species list.  The Service consider the historic, current, and potential of 
FWS lands to contribute to the conservation of the species and habitat.   

The underlying ecological principle to prioritization is that a focused management action on priority 
species also benefits other species of wildlife.  In other words, focused action on priority species will 
extend benefits to most species using wildlife habitat on FWS lands. Focal species represent guilds of 
species. (A guild is a group of organisms that use the same environmental resources [such as habitats] in 
the same way.)  By making a focal species the priority, and managing habitat for it, healthy ecosystems 
are supported for the benefit of multiple species.  The point is to make sure that a focal species does, in 
fact, represent a broader guild.   

The priority wildlife species require abundant and diverse species of aquatic and terrestrial 
invertebrates, as well as an abundance of emergent and submergent aquatic plant material, small 
mammals, fish, reptiles, and amphibians as food sources.  Nesting and migrating habitat requirements 
include moderate density short to tall grasses, shrubs, early to late-successional woodland and forest 
plants, and both emergent and submergent aquatic plants.   

Section 3.5.3 identifies priority and focal wildlife species if that information was provided in a 
refuge’s CCP.  Otherwise, a broad representation of wildlife species in provided.  

3.5.1 Indicators 
• Wildlife species and availability and quality of habitat 

3.5.2 Affected Environment 
3.5.2.1 Bitter Lake NWR 
There are 352 bird species that have been documented on the refuge, including 44 nesting species. 

There are 57 mammal species, 40 reptile species, 12 amphibian species, and 24 fish species have been 
identified on the refuge and surrounding area.  

A variety of wetlands exist on Bitter Lake NWR, ranging from relatively fresh water flowing 
streams, to brackish impoundments and natural sinkholes, to hyper-saline playa lakes. Each of these 
wetland types has an intricate community of aquatic invertebrates and associated vegetation and native 
fish. 
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The refuge typically winters over 20,000 snow geese, Ross' geese, and Canada geese, and up to 
10,000 lesser sandhill cranes. Marshbird, waterbird, and shorebird populations reach over 2,500 each 
spring and fall. While originally established to save wetlands vital to the perpetuation of migratory birds, 
the isolated gypsum springs, seeps, and associated wetlands protected by the refuge have been recognized 
as providing the last known habitats in the world for several unique species. These include Koster's 
springsnail, Roswell springsnail, and Noel's amphipod. Additionally the refuge contains some of the best 
protected habitats in New Mexico for the Pecos assiminea snail, Mexican tetra, Pecos pupfish, Pecos 
gambusia, greenthroat darter, arid land ribbon snake, interior least tern, and least shrew. Each of these 
species is listed by the federal government and/or state of New Mexico as threatened or endangered. 

Bitter Lake NWR provides a critical role in maintaining a sanctuary for at least 28 special status 
species (federal and/or state listed) and has often been referred to as the endangered species refuge in the 
state. 

For more information, download the CCP from http://library.fws.gov/CCPs/bitterlake_final98.pdf. 

3.5.2.2 Bosque del Apache NWR  
The majority of the refuge’s bird species are migratory birds. There is a total of 348 migratory bird 

species out of 371 total bird species found on the refuge. 

The refuge has approximately 535 species of vertebrate animals, indicating the richness and 
diversity of this environment. The refuge is home to 73 species of mammals, 12 species of amphibians, 
56 species of reptiles, and 23 species of fish. 

Focal/Representative Species 
• Rio Grande silvery minnow (Hybognathus amarus) is also a federally endangered species. 

It is identified as a focal species for the active channel of the Rio Grande. It is one of the 
last of three remaining fluvial minnows (all other native fishes have been extirpated) so it 
plays an important role in the Rio Grande ecosystem.   

• Southwestern willow flycatcher (Empidonax traillii extimus) is also a federally endangered 
species. It is identified as a focal species for the flooded riparian habitats of the active 
floodplain.   

• Mexican duck (Anas platyrhynchos diazi) is identified as a focal species for the managed 
wetlands habitat at the refuge.  

• Northern pintail (Anas acuta) and cinnamon teal (anas cyanoptera) are identified as focal 
species for managed floodplain habitats.   

• Yellow-billed cuckoo (Coccyzus americanus) is identified as the focal species for native 
old-growth cottonwood woodlands. 

• Mourning dove (Zenaida macroura) is identified as a focal species for screwbean mesquite 
savannahs, which has been a declining habitat in the Middle Rio Grande Valley. 

• Sandhill cranes (Grus canadensis) are identified as the focal species in managed 
agricultural croplands on the refuge, which provide a carbohydrate-rich food resource for 
wintering waterbirds during the colder winter months.   

http://library.fws.gov/CCPs/bitterlake_final98.pdf
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• Brewer’s Sparrow (Spizella breweri) is identified as a focal species for Chihuahuan upland 
scrub habitats found on the refuge. 

• Scaled quail (Callipepla squamata) is identified as a focal species for Chihuahuan upland 
grassland habitats. 

Federal Endangered Species 
• The northern Aplomado falcon (Falco femoralis septentrionalis) is one of three subspecies 

of the Aplomado falcon and the only subspecies recorded in the United States. The habitat 
of the Northern Aplomado falcon is associated with the Chihuahuan desert uplands areas of 
the refuge. 

Federal Candidate Species 
• Yellow-billed cuckoo (Coccyzus americanus) is a candidate species that occurs on the 

refuge. 

• New Mexico meadow jumping mouse (Zapus hudsonius luteus) has been a state-listed 
endangered species since 1983 and is the only subspecies verified in New Mexico. It is 
found in all habitats (floodplains, native woodlands, uplands, and agricultural lands).  

New Mexico State Threatened and Endangered Species 
• Neotropic cormorant (Phalacrocorax brasilianus) (threatened) are found on large bodies of 

water where they prey on fish. 

• Bald eagle (Haliaeetus leucocephalus) (threatened) are most abundant at the refuge in 
winter as they migrate. Their primary habitat is near the river, where they prey on fish and 
waterfowl. They are also seen in the riparian woodland and the uplands grasslands habitats. 

• Peregrine falcon (Falco peregrinus anatum) (threatened) are found at the refuge’s riparian 
and wetlands habitats, and they nest on nearby cliffs. 

• Bell’s vireo (Vireo bellii medius) (threatened) is occasionally seen summering in the 
refuge’s riparian and wooded lowland areas. 

• Gray vireo (Vireo vicinior) (threatened) are rarely seen on the refuge but can be found in 
spring or summer in the refuge’s riparian and wooded lowland areas. 

• Bigscale logperch (Percina macrolepida) (threatened) is present in the refuge’s rivers and 
impoundments. 

For more information visit http://www.fws.gov/southwest/refuges/newmex/bosque/.  

3.5.2.3 SW Native AR&RC  
The center currently holds 15 federally listed threatened and endangered species and has a viable 

and protected captive gene pool of these imperiled fish native to the Southwest. The center maintains a 
broodstock for each species, rearing fish with the intent of reintroducing them into their native habitat. 

• Razorback sucker (Xyrauchen texanus), endangered 

• Bonytail chub (Gila elegans), endangered 

• Chihuahua chub (Gila nigrescens), threatened 

http://www.fws.gov/southwest/refuges/newmex/bosque/
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• Colorado pikeminnow (Ptychocheilus lucius), endangered 

• Guzman beautiful shiner (Cyprinella formosa formosa), threatened 

• Pahranagat roundtail chub (Gila robusta jordani), endangered 

• Rio Grande silvery minnow (Hybognathus amarus), threatened 

• Virgin River chub (Gila robusta seminude), endangered 

• Woundfin minnow (Plagopterus argentissimus), endangered 

• Comanche Springs pupfish (Cyprinodon elegans), endangered 

• Desert pupfish (Cyprinodon machularis), endangered 

• Leon Springs pupfish (Cyprinodon bovines), endangered 

• Big Bend gambusia (Gambusia giagei), endangered 

• Gila topminnow (Poeciliopsis o. occidentali), endangered 

• Pecos gambusia (Gambusia nobilis), endangered 

For more information visit http://www.fws.gov/southwest/fisheries/dexter/index.html 

3.5.2.4 Las Vegas NWR 
Approximately 50 species of waterfowl and other migratory game birds have been FWS priorities 

since the 1930s. Although the refuge was established to provide habitat for migrating ducks, geese, and 
sandhill cranes, its variety of habitats can provide for a diversity of wildlife and plant species. There are 
about 271 species of birds, 47 species of reptiles and amphibians, and 29 species of fish on the refuge. 

The refuge is located within the Central Flyway (migration route). On average, approximately 
5,000 to 8,000 Canada geese (Branta canadensis); 5,000 snow (Chen caerulescens); Ross' geese 
(C. rossii); and 1,500 to 2,500 sandhill cranes (Grus canadensis) rest and feed on the refuge during 
migration 

The pinyon-juniper woodland habitats provide a niche for mule deer (Odocoileus hemionus), black-
headed grosbeak, wild turkey, and the great horned owl. From the canyon areas, pinyon pine and one-seed 
juniper woodlands grade into a scattered juniper savanna. The pinyon jay, Say's phoebe, common 
nighthawk, cottontail rabbit, ferruginous hawk, and bobcat can be found in the juniper savannas. 

The riparian and wetlands areas provide ideal nesting cover for yellow-headed and red-winged 
blackbirds, and the waters of this vegetation community are home to several native fish species such as 
the fathead minnow, Rio Grande chub, white sucker, and longnose dace. 

Other resident mammals include such species as pronghorn (Antilocapra americana), white-tailed 
deer (0. virginian us), mountain lion (Puma concolor), bobcat (Lynx rufus), coyote (Canis latrans), gray 
fox (Urocyon cinereoargenteus), Nuttall's cottontail (Sylvilagus nutalli), black-tailed jackrabbit (Lepus 
californicus), badger (Taxidea taxus berlandieri), muskrat (Ondatra zibethica), mink (Mus tela vison), 
and beaver (Castor canadensis).   

http://www.fws.gov/southwest/fisheries/dexter/index.html
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Federally Listed Species 
• Bald eagle (Haliaeetus leucocephalus), downlisted from endangered to threatened. There 

are no known or potential nesting sites on or near the refuge, and eagles are not generally 
seen in the area during the summer. Bald eagles are, however, common visitors to the 
refuge during fall and winter, and as many as 50 bald eagles have wintered on the refuge, 
arriving between October and November. 

• Whooping crane (Grus americana), endangered. 

• Southwestern willow flycatcher (Empidonax traillii extimus), endangered.  

• Least tern (Sterna antillarum), endangered. 

• Mountain plover (Charadrius montanus), threatened 

Candidate Species 
There is suitable habitat for two federal candidate species, but neither have been documented on the 

refuge; those are the black-tailed prairie dog (Cynomys ludovicianus) and swift fox (Vulpes velox). 

Species of Concern 
The following species of concern have been documented on the refuge:  

• Occult little brown bat (Myotis lucifugus) 

• Black tern (Chlidonias niger) 

• Ferruginous hawk (Buteo regalis) 

• Loggerhead shrike (Lanius ludovicianus) 

• Northern goshawk (Accipiter gentillis) 

• White-faced ibis (Plegadis chihi) 

• Peregrine falcon (Falco peregrinus) 

For more information visit http://www.fws.gov/southwest/refuges/newmex/lasvegas/index.html 

3.5.2.5 Maxwell NWR 
Conservation of migratory birds is often considered the central connecting theme of the refuge 

system. Approximately 50 species of waterfowl and other migratory game birds have been FWS priorities 
since the 1930s. Approximately 221 species of birds, 41 species of mammals, 21 species of reptiles and 
amphibians, and 10 species of fish occur on the refuge.  

The protection and conservation of birds is a primary purpose of the refuge. Maxwell NWR is 
located in the Central Flyway, a route traveled annually by numerous species of waterfowl and other 
migratory birds. The most common breeding species found on the refuge are Western meadowlark, red-
winged blackbird, grasshopper sparrow, vesper sparrow, savannah sparrow, and cliff swallow (Mehlman 
1995). Many of the most common species on the refuge are considered grassland obligate birds. The 
refuge supports the highest known density of grasshopper sparrows in the state. Dickcissels and Cassin's 
sparrows are also commonly observed. Other woodland, shrubland, and grassland species that use the 

http://www.fws.gov/southwest/refuges/newmex/lasvegas/index.html
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refuge include yellow-billed cuckoo, Hammond's flycatcher, willow flycatcher, American tree sparrow, 
hermit's thrush, warbling vireo, indigo bunting, and lark bunting. 

Resident mammals include mule deer, white-tailed deer, beaver, muskrat, badger, bobcat, coyote, striped 
skunk, raccoon, porcupine, long-tailed weasel, black-tailed prairie dog, black-tailed jackrabbit, desert cottontail, at 
least six species of bats, and a wide variety of rodents that are typical of the area grasslands. Mexican free-tail and 
little brown bats are the most common mammals encountered during the summer. Other mammals that have been 
documented on the refuge include elk, mountain lion, and black bear. Pronghorn are found in the vicinity but are 
seldom encountered on the refuge. 

The refuge provides habitat for 13 species of reptiles and 8 species of amphibians. Surveys on the 
refuge indicate the presence of tiger salamander, bullfrog, northern leopard frog, Great Plains toad, red-
spotted toad, Woodhouse's toad, western spadefoot toad, and the plains spadefoot toad. Several species of 
reptiles occur on the refuge. They include the lesser earless lizard, fence lizard, short-horned lizard, Great 
Plains skink, corn snake, western hognose snake, coachwhip, bullsnake, and the prairie rattlesnake. 

Common aquatic invertebrates on the refuge include damselflies and dragonflies (Order Odonata), 
mosquitos and midges (Order diptera), diving beetles (Order coleoptera), water fleas (Order cladocera), 
crayfish (Order decapoda), snails (Order gastropodia), and backswimmers (Order hemiptera). Terrestrial 
invertebrates known to occur on the refuge include beetles (Order coleoptera), wasps and bees (Order 
hymenoptera), grasshoppers (Order orthoptera), moths and butterflies (Order lepidoptera), and spiders 
(Order arachnida). 

Priority Bird Species 
Several grassland bird species have been identified as “Priority Bird Populations and Habitats,” and their 

populations have been emphasized as a priority for monitoring. These species include the Swainson's hawk, 
mountain plover, ferruginous hawk, long-billed curlew, scaled quail, Wilson's phalarope, black-chinned 
hummingbird, Lucy's warbler, and Cassin's sparrow. 

Federally Listed Species 
• Bald eagle (Haliaeetus leucocephalus), threatened.  
• Southwestern willow flycatcher (Empidonax traillii extimus), endangered.  

Species of Concern 
• Black-tailed prairie dog (Cynomys ludovicianus) 
• Mountain plover (Charadrius montanus) 
• Baird's sparrow (Ammodramus bairdil) 
• Ferruginous hawk (Buteo regalis) 
• Peregrine falcon (Falco peregrinus) 
• Cassin's sparrow (Aimophila cassinii) 
• Black tern (Chlidonias niger) 
• Yellow-billed cuckoo (Coccyzus americanus) 
• Western burrowing owl (Athene cunicularia) 
• Swift fox (Vulpes velox) 
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For more information visit http://www.fws.gov/refuge/Maxwell/ or information about the CCP at 
http://www.fws.gov/refuge/Maxwell/what_we_do/planning.html 

3.5.2.6 Mora NFH–FTC  
Mora NFH-TC is dedicated to the restoration and recovery of the threatened Gila trout 

(Oncorhynchus gilae), which is a native southwestern trout species that is only found in the high desert 
and mountain watersheds of the Gila, Salt, and Verde drainages in New Mexico and Arizona. The four 
genetically distinct relict populations of Gila trout are known by the streams in which they were originally 
found. The lineages are South Diamond (South Diamond Creek), Main Diamond (Main Diamond Creek), 
Spruce (Spruce Creek), and the smallest and rarest population Whiskey (Whiskey Creek). All source 
populations are located in the Gila National Forest.  

For more information visit http://www.fws.gov/southwest/fisheries/mora/. 

3.5.2.7 San Andres NWR 
San Andres NWR was established primarily for the preservation and protection of the desert 

bighorn sheep (ovic canadensis mexicana).  The refuge provides habitat for a wide variety of other 
wildlife, including 38 species of mammals that have been documented on the refuge, such as desert 
bighorn sheep, desert mule deer (Odocoileus hemionus crooki), mountain lion (Felis concolor), bobcat 
(Lynx rufus), coyote (Canis latrans), gray fox (Urocyon cinereoargenteus), and desert cottontail 
(Sylvilagus audubonii) and a wide variety of rodents that are typical of western mountains and deserts. 
Recent bird surveys have indicated that 142 different bird species occur on the refuge. Of those species 
142 species, 60 are known to nest on the refuge. Over 45 species of reptiles occur on the refuge. 

Federal Status 
There are no federally listed threatened or endangered species on the refuge, but the following are 

shown as federal species of concern: 

• Fringed myotis (Myotis thysanodes ssp. thysanodes) 

• Long-legged myotis (Myotis volans ssp. interior) 

• Small-footed myotis (Myotis ciliolabrum ssp. melanorhinus) 

• Western Townsend's big-eared bat (Plecotus townsendii ssp. pallescens) 

• Loggerhead shrike (Lanius ludovicianus) 

• Costa's hummingbird (Calypte costae) 

• Texas homed lizard (Phyrnosoma cornutum) 

New Mexico State Listed Species 
• Gray vireo (Vireo vicinior), threatened 

• Bell's vireo (Vireo bellii), threatened 

For more information visit http://www.fws.gov/southwest/refuges/newmex/sanandres/index.html or 
access the CCP at http://library.fws.gov/CCPs/sanandreas_final98.pdf 

http://www.fws.gov/refuge/Maxwell/
http://www.fws.gov/refuge/Maxwell/what_we_do/planning.html
http://www.fws.gov/southwest/fisheries/mora/
http://www.fws.gov/southwest/refuges/newmex/sanandres/index.html
http://library.fws.gov/CCPs/sanandreas_final98.pdf
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3.5.2.8 Sevilleta NWR 
Sevilleta NWR offers a diverse assortment of wildlife species. The various habitats on the refuge 

support 89 species of mammals, 225 species of birds, 58 species of reptiles, and 15 species of amphibians.  

Resident wildlife, many of which are commonly seen on the refuge, include desert bighorn sheep 
(ovic canadensis mexicana), pronghorn (Antilocapra americana), mule deer (Odocoileus hemionus), 
mountain lion (Felis concolor), and black bear (Ursus americanus).  

Commonly seen bird species include bald eagle (Haliaeetus leucocephalus), peregrine falcon 
(Falco peregrinus), northern shoveler (Anas clypeata), northern pintail (Arias acuta), American coot 
(Fulica americana), wood duck (Aix sponsa), canvasback (Aythya valisineria), redhead (Aythya 
americana), great blue heron (Ardea herodias), black-crowned night heron (Nycticorax nycticorax), 
sandhill crane (Grus canadensis), killdeer (Charadrius vociferus), long-billed dowitcher (Limnodromus 
scolopaceus), red-tailed hawk (Buteo jamaicensis), American kestrel (Falco sparverius), and burrowing 
owl (Athene cunicularia).  

Also commonly seen are a variety of insects and reptiles, including the endangered Texas horned 
lizard (Phrynosoma cornutum) (not classified as endangered in New Mexico but is for Texas; is also in 
federal category C2).  

For more information visit http://www.fws.gov/southwest/REFUGES/newmex/sevilleta/index.html 
or access the CCP at http://library.fws.gov/CCPs/sevilleta_final00.pdf.  

3.5.3 Environmental Consequences 
3.5.3.1 Effects of Alternative A on Wildlife 

Actions: Prescribed Fire, Chemical and Mechanical Treatments, and Fire Suppression 

Grasslands–Grass Shrubland Habitat 
The wildlife species that inhabit grassland areas would benefit from a greater abundance of native 

grass and forb species. Protecting, restoring, and maintaining native plant species would help provide the 
diverse structure in grass fields that creates cover and nesting sites for an array of grassland-dependent 
wildlife that already inhabit refuge lands or more that could in the future. Native grasses provide nesting, 
brood rearing, escape, and roosting cover. The presence of forbs in managed grasslands is important 
because they diversify structure and invertebrate resources. Many bird species are most abundant in fields 
with a strong forb component. Plant diversity increases food sources, such as seeds, in addition to 
increasing the number of different insects that use a grassland area, and insects are an extremely 
important food source for young birds as they begin to grow and fledge.  

Prescribed Fire. The effects of prescribed fire on wildlife can be both adverse and beneficial. The 
improved habitat that results from the use of prescribed fire is a benefit to wildlife. Fire removes dry, dead 
plant matter that has built up over the years, opening up space for new growth and creating thicker, 
younger cover and increasing food availability by stimulating seed production (USFWS 2010). Habitat 
improved by a prescribed fire provides better nesting cover and attracts ground-nesting birds. It also 
provides improved brood-rearing habitat by increasing the amount and variety of food available for young 
birds. Prescribed fire would produce long-term minor to major beneficial effects on grassland wildlife. 

http://www.fws.gov/southwest/REFUGES/newmex/sevilleta/index.html
http://library.fws.gov/CCPs/sevilleta_final00.pdf
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The temporary negligible to minor adverse effects on grassland wildlife can be minimized by planning 
spring burns early enough to avoid the breeding and nesting season of most wildlife. Birds and some 
mammals usually leave the area ahead of the fire (USFWS 2010). Few animals are unable to escape 
prescribed fire, and small mammals and herpetiles (reptiles and amphibians) that inhabit grasslands find 
shelter by burrowing under a log or staying in an underground burrow. Any nests destroyed by the fire are 
usually replaced through re-nesting (USFWS 2010).  

Chemical Treatments (Herbicides). The herbicides currently used at the refuges are listed above 
in Table 2-4 (Chapter 2), with more detail given in Appendix I. The herbicides used to control invasive 
plants would pose either no risk or a slight risk to birds and no risk to mammals and insects; therefore, 
any adverse effects would be negligible or discountable. The implementation of resource protection 
measures (Table 2-3 in Chapter 2) would mitigate any potential adverse effects to the negligible or no-
effect level.  

All pesticides sold in the United States must be accepted for registration by the US Environmental 
Protection Agency (EPA) based on a minimum of 120 scientific studies that show the pesticide will 
perform its intended function without unreasonable adverse effects on humans, animals, and the 
environment. The EPA defines unreasonable adverse effects as “any unreasonable risk to man or the 
environment, taking into account the economic, social, and environmental costs and benefits of the use of 
the pesticide.”  The effects of such products can be obtained from EPA’s “Prevention, Pesticides, and 
Toxic Substances” webpage (see Appendix I for Internet locations of EPA fact sheets and other websites 
for detailed information on pesticides) 

The herbicides proposed for continued used in grasslands at the refuges are listed in Table 2-4 
(Chapter 2).  The below discussion summarizes the effects of several of the herbicides, but further 
information on these products can be found in Appendix I.  Detailed information on these pesticides can 
be found at http://www.epa.gov/pesticides/.  

• Rodeo, Honcho Plus, Roundup (active ingredient is glyphosate).  The EPA has determined (based 
on current data) that the effects of glyphosate are minimal on birds, mammals, fish, and 
invertebrates. The nature of glyphosate residue in plants and animals is adequately understood. 
Most of the glyphosate (from ingestion) in animals is eliminated in urine and feces. Metabolism 
studies in rats show that most (97.5 percent) of the glyphosate directly administered was excreted 
in urine and feces and less than 1 percent of the absorbed dose remained in tissues and organs. A 
second study using rats showed that very little glyphosate reaches bone marrow, that it is rapidly 
eliminated from bone marrow, and that it is even more rapidly eliminated from plasma.  

• Milestone Specialty (active ingredient is aminopyralid).  Aminopyralid has been shown to be 
practically nontoxic to birds, fish, honeybees, earthworms, and aquatic invertebrates. It is slightly 
toxic to eastern oyster, algae, and aquatic vascular plants.  In a metabolism study in rats, 
aminopyralid was rapidly absorbed, distributed, and excreted following oral administration.  

• Northstar (active ingredient is primisulfuron-methyl+dicamba, acid).  Primisulfuron-methyl does 
not bioaccumulate, is not persistent in soil but is highly mobile and will leach; it is stable in water 
and sinks in water after 24 hours. It is very stable and has a slight to moderate health risk. There 
is the possibility that the dicamba in NorthStar may leach through soil to ground water, especially 
where soils are coarse and ground water is near the surface. Care must be taken to avoid applying 
directly to water, to areas where surface water is present.  
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• Telar XP (active ingredient is chlorosulfuron).  Toxicity tests on mice and rabbits show that 
chlorosulfuron is slightly or practically nontoxic and does not cause mortality. Tests also show it 
is practically nontoxic to birds and invertebrates, and no more than slightly toxic to freshwater 
fish.  

• Garlon 3A, Tahoe 3A (active ingredient is triclopyr triethylamine or triclopyr TEA).  This 
product is used for spot treatment of thistles, multiflora rose, and other nonnative broadleaf weeds 
and woody plants. This product has little or no effect on grasses.  This form of triclopyr was 
found to be slightly toxic to birds (bobwhite and mallard) and practically nontoxic to fish 
(bluegill and trout), though negative results were only observed at very high exposure levels. 
Tests on livestock grazing of treated forage have shown that triclopyr does not bio-accumulate 
but moves through the animals essentially unchanged and is excreted in their urine (DAS 2010a, 
2011).   

• Garlon 4, Garlon 4 Ultra (active ingredient is triclopyr butoxyethyl ester or triclopyr BEE).  This 
product is used strictly for basal bark treatment to the stems of individual invasive trees and 
shrubs.  It has little or no effect on grasses.  This ester form of triclopyr is moderately toxic to 
birds and fish.  The ester form hydrolyses rapidly to the acid form, and for this reason, researchers 
have concluded there is little chance the ester would impact these organisms.  As with the amine 
form of triclopyr, this product does not bio-accumulate (DAS 2010a, 2011).   

• Arsenal, Arsenal Powerline, Habitat, Plateau, Polaris, Pursuit (active ingredient is 
imazapic/imazapry [ammonium salt of imazapic; imazapyr salt]).  The EPA has determined that 
there are no risks of concern to terrestrial birds, mammals, and bees or to aquatic invertebrates 
and fish.  

• Fusilade II (active ingredient is fluazifop-P-butyl). No adverse health effects are expected in 
humans at airborne levels below the occupational exposure limit. There were no reproductive or 
developmental effects or carcinogenic effects in animal experiments.  

Mechanical Treatments. Wildlife may be displaced during mechanical treatments, which would 
result in temporary negligible to minor adverse effects, depending on the extent of treatment. Adverse 
effects would increase to minor or moderate and last longer as a result of fuel break construction or 
maintenance activities if burrows are covered or ground fuels (such as litter or logs) that provide cover are 
removed.  

Fire Suppression.  Suppression actions would result in both adverse and beneficial effects.  
Adverse effects could be minor to major and long term, depending on the size of the fire, the extent of 
firelines or fuel breaks (if created), and the location of the wildfire in relation to wildlife habitat 
threatened (particularly critical habitat). Beneficial effects on wildlife would be realized if suppression 
efforts protected important habitat areas or minimized loss of habitat. Beneficial effects would be 
immediate and long term and range from minor to major.  

Fire-fighting foams and retardants are often necessary to contain and extinguish wildfires. The 
Patuxent Environmental Science Center conducted a study on the impacts of wildfire control chemicals 
on terrestrial vertebrates and invertebrates. The objectives of the study were to (1) determine the 
population-level effects of Silv-Ex® on small mammals, (2) determine the reproductive success of birds 
exposed to Silv-Ex®, and (3) determine the effects of Silv-Ex® on the abundance and diversity of insects. 
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A 0.3% Silv-Ex treatment was used because it is the most common Silv-Ex® concentration used for the 
control of grassland fires.  

Small mammals were selected for primary focus in the study since they are not highly mobile and 
were expected to be exposed to the chemical within the treated area. Birds, however, likely foraged 
outside the study site. Further, the density of small mammals was expected to be greater inside the study 
area than birds. Eggs and nestlings of birds nesting in the study sites were monitored because they may 
have been exposed to the chemical via direct contact or ingestion.  

Small mammal trapping data indicated the meadow vole (Microtus pennsylvanicus) was the most 
common mammal species. Other species trapped included the thirteen-lined ground squirrel (Citellus 
tridecemlineatus) and field mouse (Peromyscus spp.). Only the meadow vole was abundant enough for 
statistical analysis. Study results indicate that there were no effects on the survival rate or and population 
size for the meadow vole.  

Adams and Simmons (1999) summarized results of studies on the ecological effects of fire fighting 
foams and retardants. White-footed mouse showed no mortality or signs of sub-acute toxicity for any 
product tested. However, Silv-Ex foam caused periods of stupor and lack of coordination but no mortality 
in exposed kestrels, and some mortality of red-winged blackbirds exposed to two retardants was recorded. 
Exposure to 0.3% Silv-Ex foam produced no effects on the survival rate or population size of meadow 
mole (Microtus pennsylvanicus), and no effects on ants were recorded (Vyas et al. 1996). Although no 
toxicological studies appear to have been carried out on any native vertebrates, the long-term effects of 
fire retardants and foams appear to be minimal. Environmental risk assessments for fire-fighting 
chemicals carried out for seven north American ecoregions (Anderson 1996) indicated no adverse effects 
of foams on terrestrial vertebrates.  

The “Operational Constraints” included on the spatial FMP maps (appendices A–H) state that 
retardants and foams will not be used within 300 feet of any waterway. The reason for this mitigation 
measure is that study results on fire retardants, such as Phos-Chek D75-F, and foams, such as Silv-Ex, 
showed that the foams were 10 times more toxic to fish, such as rainbow trout and chinook salmon, and 
between 10-258 times more toxic for fathead minnow than the fire retardants tested. The toxic component 
of retardant chemicals in aquatic systems is ammonia (McDonald et al. 1996), and fish are less tolerant 
than are macroinvertebrates. In contrast, the higher toxicities of foams to aquatic invertebrates, such as 
Daphnia and Hyalella, is due to the surfactants they contain, which lower the surface tension of water and 
decrease the ability of aquatic organisms to obtain oxygen (McDonald et al. 1996). 

Adhering to the operational constraints when retardants and foams are used during a wildfire would 
prevent adverse effects on aquatic wildlife in all areas of the refuges.  

Shrubland Wildlife 
Prescribed Fire. The effects on wildlife would be the same as described above for “Grasslands–

Grass Shrubland Habitat.” 

Chemical Treatments (Herbicides). The effects on wildlife would be the same as described above 
for “Grasslands–Grass Shrubland Habitat.” 
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Mechanical Treatments. The effects on wildlife would be the same as described above for 
“Grasslands–Grass Shrubland Habitat.” 

Fire Suppression.  The effects on wildlife would be the same as described above for “Grasslands–
Grass Shrubland Habitat.” 

Woodland and Forest Wildlife 
The woodland and forest areas on the refuges provide feeding, resting, breeding, and wintering 

habitat for a diversity of native forest-dwelling birds, mammals, reptiles, amphibians, and invertebrates. 
The actions taken to protect, restore, and maintain the woodland and forests areas would provide long-
term minor to major benefits to wildlife.  

Some minor to moderate disturbance to wildlife may occur when conducting fuel reduction and 
other vegetation treatments. Any adverse effects would be negligible to minor and temporary, lasting only 
as long as it takes to complete the action. It is unlikely that any wildlife would be permanently displaced. 
The beneficial effects that would result from increasing the amount of native woodland and forest habitat 
would be moderate to major over the long term. 

Prescribed Fire. As with prescribed fire in grassland habitat, the effects on woodland and forest 
wildlife can be both adverse and beneficial. The improved habitat that results from the use of prescribed 
fire is a benefit to wildlife. Fire removes dry, dead plant matter that has built up over the years, opening 
up space for new growth and creating thicker, younger cover and increasing food availability by 
stimulating seed production (USFWS 2010). Birds and some mammals usually leave the area ahead of the 
fire (USFWS 2010). Few animals are unable to escape the fire, and mammals and herpetiles that inhabit 
woodland and forest areas find shelter by burrowing under a log or staying in an underground burrow.  
Prescribed fire at the refuges would not be large or intense enough to cause permanent displacement of 
wildlife, so adverse effects would only be temporary and negligible to minor. Also, adverse effects on 
wildlife can be minimized by planning spring burns early enough to avoid the breeding and nesting 
season of most wildlife. 

Chemical Treatments (Herbicides). The effects on wildlife would be the same as described above 
for “Grasslands–Grass Shrubland Habitat.” 

Mechanical Treatments. Mechanical.  The effects on wildlife would be the same as described 
above for “Grasslands–Grass Shrubland Habitat.” 

Fire Suppression.  The effects on wildlife would be the same as described above for “Grasslands–
Grass Shrubland Habitat.” 

Wetland, Riparian, and Marsh Wildlife 
Prescribed Fire. The effects on wildlife would be the same as described above for “Grasslands–

Grass Shrubland Habitat.” 

Chemical Treatments (Herbicides). The effects on birds, mammals, fish, invertebrates, freshwater 
fish, and freshwater invertebrates from using herbicides would be the same as described above for 
grasslands.  A high level of care must be taken when using some herbicides, such as Garlon 4 Ultra and 
Fusilade II, near wetland and riparian areas because of its toxicity — Garlon 4 Ultra is moderately to 
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highly toxic to freshwater fish and slightly to moderately toxic to freshwater invertebrates. Fusilade II, is 
toxic to fish. Garlon 4 Ultra is only slightly toxic to birds. According to the resource protection measures 
in Table 2-3, in order to protect freshwater invertebrates and fish, Garlon 4 Ultra or similar products will 
not be used where drift or runoff could reach ponds, streams, or rivers. The proper use of herbicides 
would not result in any more than negligible adverse effects on birds, mammals, and invertebrates.  

Mechanical Treatments. The effects on wildlife would be the same as described above for 
“Grasslands–Grass Shrubland Habitat.” 

Fire Suppression.  The effects on wildlife would be the same as described above for “Grasslands–
Grass Shrubland Habitat.” 

3.5.3.2 Effects of Alternative B on Wildlife 
Action: Fire Suppression Only 

Unlike all the pre-planning and resource protection measures that occur prior to prescribed fires, it 
is not so during a wildfire, which can be a shock, nearly instantaneously, to an ecological setting. Some 
wildlife species are able to adapt to the rapid change in environment and some cannot. Following a 
wildfire, habitat for some species is greatly improved, while for others it may be degraded, if not 
eliminated, and there will be endless variation in between. No fire—either wild or prescribed—is 
uniformly good or bad (NIFC 2010); that is, effects are both adverse and beneficial. Birds and some 
mammals can easily escape the fire, and other small mammals and herpetiles (reptiles and amphibians) 
that inhabit grasslands may escape to their underground homes. The effects of a wildfire on wildlife could 
either be short or long term and range from minor to moderate, depending on the fuel model, size of the 
wildfire, and time of year it occurs. 

Without any vegetation treatments, areas left idle would likely develop an excessive amount of 
plant litter, which retards plant growth. A few species become dominant when a native grass stand is 
unmanaged for too long a period. Such “stagnant” stands are so dense that wildlife cannot enter them, 
making them unusable for wildlife cover and making it difficult for wildlife species to get to the insects 
and seeds available in the stand (MDC 2010). The replacement of native plants with nonnative plants 
would cause long-term adverse effects on the native insects, birds, and animals that are adapted to living 
and reproducing along with native plants. For example, native insects, birds, and animals sometimes 
readily feed or reproduce on nonnative plants, leading one to think that this is beneficial. However, this 
can negatively affect their diet, lead to mortality or reproductive failure, make them vulnerable to pests 
and predators, or prevent the pollination or seed dispersal of native plants.  

The lack of management actions to protect and maintain the riparian/wetland areas would degrade 
the function and value of that important habitat, particularly for the many species of wildlife whose entire 
life cycle depends on wetlands.  The primary concern for wetland wildlife is the conservation and 
management of wetlands—of all sizes, including small ones, such as those found at the FWS units.  The 
loss of any wetland affects bird species and herpetiles, Invasive species in wetland and riparian areas can 
contribute to dehydration of ponds, and changes in wetland water levels can alter the quantity and quality 
of habitat, especially for herpetiles. This could trigger immigration, emigration, and breeding of particular 
species and their predators (Pechmann et al. 1988). The effects of dehydration may be particularly severe 
if dehydration occurs during herpetile hibernation, due to the effects of exposure and increased predation 
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of eggs. Loss of any wetland areas could result in local minor to major long-term adverse effects on 
wildlife that depend on these systems.  

The effects of fire retardants and foams on wildlife would be the same as described above for 
Alternative A. 

3.5.3.3 Effects of Alternative C on Wildlife 
Actions: Prescribed Fire and Fire Suppression 

The effects on wildlife would be the same as described above for Alternative A. 

3.5.3.4 Effects of Alternative D on Wildlife 
Actions: Chemical and Mechanical Treatments and Fire Suppression 

The effects on wildlife would be the same as described for above for Alternative A. 

3.5.3.5 Cumulative Effects  
There would be no cumulative adverse effects from treatments on the six refuges and two hatcheries 

when considered with present or future fuel-reduction treatments that may be conducted on lands adjacent 
to FWS lands. There would be beneficial cumulative effects when fuel reduction treatments conducted on 
and off refuge complement each other to increase effectiveness of all treatments.  
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3.6 Special Management Areas ____________________________  

Special management areas include wilderness areas (WA), research natural areas (RNA), and long-
term ecological research (LTER) sites. There are no designated special management areas SW Native 
AR&RC, Las Vegas NWR, Mora NFH–TC, and San Andres NWR.  

3.6.1 Affected Environment 
3.6.1.1 Wilderness Areas 
Designated wilderness is managed in accordance with the Wilderness Act of 1964; Service 

guidelines as found in the Refuge Manual (6 RM 8) and Part 610 of the Service Manual; and regional 
policy. Section 4(c) of the Wilderness Act generally prohibits roads, commercial enterprises, motor 
vehicles, motorboats, other forms of mechanical transport, motorized equipment, the landing of aircraft, 
and structures and installations in wilderness areas. Table 3-6 lists wilderness areas at the refuges.  

3.6.1.2 Research Natural Areas 
An RNA is a land-management category used by federal agencies since 1927 to designate lands 

permanently reserved for research and educational purposes. Natural processes are supposed to dominate 
in these tracts, which preserve some natural feature or features. The guiding principle is to prevent 
unnatural encroachments. All kinds of human manipulation are discouraged, and public uses that might 
impair natural values are generally discouraged. Scientists who wish to use an RNA on refuge land must 
obtain a Special Use Permit. New Mexico has 17 RNAs.  

3.6.1.3 Long-term Ecological Research Network 
The LTER network consists of a group of over 1,800 scientists and students studying ecological 

processes over extended temporal and spatial scales. There are 26 field sites in the LTER Network across 
the USA, Puerto Rico, and Antarctica, each facilitating research on different ecosystems.  

Table 3-6. Special management areas in the FWS New Mexico Fire District 
WA, RNA, LTER Acres Significant Feature(s) or Research (RNAs) 

Bitter Lake NWR 

Salt Creek WA 9,621 The WA is in the north tract of the refuge. The WA provides opportunities for primitive 
recreation, including hiking, equestrian use, hunting, and sightseeing. 

Bitter Lake RNA 300 The aquatic systems, along with several associated sinkholes, provide unique habitat for 
three uncommon native fish species: the Pecos gambusia, greenthroat darter, and Pecos 
pupfish. Four invertebrates (Koster’s spring snail, Roswell spring snail, Pecos assiminea, 
and Noel’s amphipod) represent relict species once associated with Permian shallow 
seas, which covered the area.  

St. Francis RNA 700 Contains about 30 small, round, steep-sided sinkholes, which were formed by collapse of 
overlying strata into hollows formed by solution of pockets of gypsum. All sinks at one time held 
water, and several still do. The largest sinkhole is Lake St. Francis, which is 200-feet across 
and 60-feet deep. Several sinkholes support unique native fish and invertebrate 
communities. Some of the sinkholes, including Lake St. Francis, contain the marine green 
algae Bataphora oerstedii of which the known distribution includes only coastal waters and 
lagoons from Bermuda to the Gulf of Mexico. The occurrence of this algae, along with three 
mollusk species, identify the significance of this area as a relict habitat for species more 
common during the Permian Periods when shallow seas covered this part of New Mexico. 



Environmental Assessment, New Mexico Fire District 

3-50  Chapter 3: Affected Environment and Environmental Consequences 

Table 3-6. Special management areas in the FWS New Mexico Fire District (continued) 
WA, RNA, LTER Acres Significant Feature(s) or Research (RNAs) 

Inkspot RNA 2 The chief feature is the "Inkpot," a vertical-walled sinkhole 150-feet in diameter and 90-feet 
deep. The Inkpot is located at the edge of the scenic Red Bluffs, a 50-foot Permian 
escarpment that runs across the north end of the refuge. Inkpot contains the marine algae 
Bataphora oerstedii and a population of endangered Pecos gambusia. 

Bosque del Apache NWR 

Chupadera Peak WA 5,440 In the heart of the unit is an area of rugged Chihuahuan desert habitat where 
outcroppings of rich brown, almost reddish, cliff-like formations, some more than 100 feet 
high, form what is probably the most spectacular characteristic of the WA. Primitive and 
unconfined recreation is nonmotorized, nonmechanized activity that occurs in an 
undeveloped setting and is relatively free from social or managerial controls. Primitive 
recreation is also characterized by experiential dimensions such as challenge, risk, and 
self-reliance. is open to foot-traffic only. Motorized vehicles of any type, bicycles, and 
horses are not permitted. 

Indian Wells WA 5,100 Named for a distinctive geological formation in the foothills that trapped and held water, 
which was used by Native Americans and settlers. Mule deer and small game hunting is 
permitted. The area is open to foot traffic only—motorized vehicles, bicycles, and horses 
are not permitted. 

Little San Pasqual WA 19,859 The WA provides access to a band of rocky gravel that runs the entire eastern boundary 
of the refuge. Commonly seen wildlife include mule deer, antelope, javelina, hawks, 
vultures, and golden eagles and occasionally, the nonnative Orxy. This area offers limited 
hiking and nature observation/photography opportunities. Hunting is permitted for mule 
deer, small game, and Oryx, Motorized vehicles are not permitted. During hunting 
season, the use of horses and bicycles is permitted in support of hunting activities but 
only on a limited basis. 

Apache Camp RNA 220 Research: Riparian restoration, hydrological studies, and salt cedar removal; fuels 
reduction  
Primary Habitat Type: Cottonwood-Willow 

Chupadera RNA 5,289 Research: Study, observations, monitoring, and manipulation in order to maintain 
unmodified conditions  
Primary Habitat Type: grama-tobosa scrubsteppe 

Jornada del Muerto RNA 10,000 Research: 
Primary Habitat Type: giant dropseed 

San Pasqual RNA 3,200 Research: None  
Primary Habitat Type: grama-toboasa scrubsteppe 

Rio Grande Marsh RNA 97 Research: Monitoring and management  
Primary Habitat Type: tule marshes 

Maxwell NWR 

Maxwell RNA 80 Research: None 
Primary Feature: A shallow playa lake occupies up to 25 acres, varying in size seasonally and 
from year to year. The remainder of the area is primarily alkali sacaton. It has remained 
undisturbed since the refuge was established in 1965.  

Sevilleta NWR 

LTER Site  Sevilleta NWR is managed primarily as a research area and is designated as an LTER 
site in partnership with the University of New Mexico. The NWR is closed to most 
recreational uses, but limited waterfowl and dove hunting is available, as are special 
tours, including environmental education programs for students.  

 

3.6.2 Environmental Consequences 
Fire management zone boundaries have been defined based on values at risk (infrastructure, 

improvements, critical habitat, and research areas).  The designated WAs are contained within the “land 
management zones” (FMZ) on the spatial FMP maps in appendices A–H. The primary objective in an 
LMZ is to promote resource values and restore or maintain desired resource conditions.  
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3.6.2.1 Effects of Alternative A  
Actions: Prescribed Fire, Chemical and Mechanical Treatments, and Fire Suppression 

Designated Wilderness Areas 
Prescribed Fire and Mechanical Treatments. There would be no adverse effects from the 

application of prescribed fire and mechanical treatments because these treatments and associated 
equipment (for fuels management and firefighting), including aircraft, are restricted from use in 
designated WAs.  

Herbicide Treatments. Native plant communities (both in and out of WAs) have become 
threatened by the invasion of exotic plants that did not evolve on the site along with the soils and native 
plant complex. Herbicides would be used in the WAs to treat invasive nonnative plants in order to 
enhance the health of the ecosystem and maintain the integrity of plant communities and wilderness 
values in the long term. 

Use of Natural-Cause Wildfire. Nonhuman-caused ignitions (natural-caused wildfire, primarily 
from lightning) in WAs would be evaluated for potential to cross jurisdictional boundaries and the 
potential for damage or loss to refuge infrastructure or private property.  This management option would 
reduce the potential for adverse effects created during suppression operations (such as the mechanical 
construction of firelines) and allow for the natural role of fire in these environments. 

• Bitter Lake NWR. Natural-caused wildfire would be allowed to burn in the Salt Creek WA 
to restore the natural role of fire and reduce the potential adverse effects of suppression 
actions.  The appropriate suppression response would be identified and used if fire threatens 
to cross onto neighboring properties. 

• Bosque del Apache NWR. Natural-caused wildfire would continue to be allowed to burn 
in the Little San Pascual, Chupadera, and Indian Well WAs to restore the natural role of fire 
and reduce the potential adverse effects of suppression actions.  The appropriate 
suppression response would be identified and used if fire threatens to cross onto 
neighboring properties. 

Suppression versus Wildland Fire Use. Wilderness fires are suppressed for a variety of 
reasons: the potential for the fire to escape the wilderness boundary and threaten values outside of the 
wilderness; overextended staff and resources; the national or regional fire situation; air quality concerns; 
and a complex set of political risks (Miller 2003).  

Conversely, wildland fire use (WFU) can help restore the natural process of fire and its ecological 
role in wildland ecosystems. WFU has the potential to be an effective strategy for accomplishing fuel 
management objectives. The federal wildland fire policy supports the use of wildland fire as a fuel 
treatment alternative (Miller 2003). In addition, the more manipulative fuel treatments (thinning and 
mechanical methods) may be inappropriate for use in designated wilderness where their use is limited by 
current legal and policy constraints, as well as public acceptance (Miller 2003).  

Nonhuman-caused ignitions on these sites would be evaluated for potential to cross jurisdictional 
boundaries and the potential for damage or loss to refuge infrastructure or private property.  This 
management option would reduce the potential for adverse effects created during suppression operations 
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(such as the mechanical construction of firelines) and allow for the natural role of fire in these 
environments. 

Wildland Fire Benefits and Risks. Wildland fire managers need to assess the benefits of fire 
use along with its risks (in all areas, including Was). For example, fire’s ecological benefits and its ability 
to reduce hazardous fuels must be weighed against the potential threats it poses to human life and 
property. The decision to suppress a fire is made when the potential adverse consequences from fire 
outweigh its potential benefits. Conversely, the WFU decision is justified when the potential benefits 
outweigh the risks. Fire management plans can serve a valuable role in the WFU decision-making process 
by providing the wildland fire manager with the information needed to make a balanced assessment of the 
risks and benefits from wildland fire (Miller 2003).  The beneficial and adverse effects of fire would be as 
described above in the “Vegetation” and “Wildlife and Habitat” sections.  

RNAs and the LTER Site 
Natural-caused wildfire would be allowed to burn in all RNAs to restore the natural role of fire and 

reduce the potential adverse effects of suppression actions.  The appropriate suppression response would 
be identified and used if fire threatens to cross onto neighboring properties or other refuge units. 

The effects of treatment methods would be the same as those described above in the “Vegetation” 
and “Wildlife and Habitat” sections.  

3.6.2.2 Effects of Alternative B  
Actions: Fire Suppression Only 

The lack of fuel-reduction treatments and creation or maintenance of fuel breaks to protect special 
management areas could result in long-term moderate to major adverse effects if the resources for which 
the areas were designated were damaged or destroyed during a wildfire.  

Treatments to control or eradicate nonnative invasive plants would not take place and could 
potentially lead to long-term minor to moderate adverse effects, depending on the extent of infestation 
and the invasive plant species.  

Important habitat for the terrestrial and aquatic wildlife that inhibit the areas could be lost or 
reduced in size, which could temporarily or permanently displace wildlife.  This would result in short or 
long-term minor to major adverse effects on wildlife.  

Natural-caused wildfire would be allowed to burn in the land management and strategic 
management zones of the refuge to restore the natural role of fire and reduce the potential adverse effects 
of suppression actions.  The appropriate suppression response would be identified and used if fire 
threatens to cross onto neighboring properties.  
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3.6.2.3 Effects of Alternative C  
Actions: Prescribed Fire and Fire Suppression 

The effects of prescribed fire and fire suppression actions would be the same as those described 
above in the “Vegetation” and “Wildlife and Habitat” sections. 

3.6.2.4 Effects of Alternative D  
Actions: Chemical and Mechanical Treatments and Fire Suppression 

The effects of chemical and mechanical treatments and fire suppression actions would be the same 
as those described above in the “Vegetation” and “Wildlife and Habitat” sections. 

3.6.2.5 Cumulative Effects  
There would be no cumulative adverse effects from treatments on the six refuges and two hatcheries 

when considered with present or future fuel reduction treatments that may be conducted on lands adjacent 
to FWS lands. There would be beneficial cumulative effects when fuel reduction treatments conducted on 
and off refuge complement each other to increase effectiveness of all treatments.  
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3.7 Water and Soil Resources _____________________________  

The CCPs contain extensive information about soil and water resources at each refuge.  

3.7.1 Affected Environment 
3.7.1.1 Bitter Lake NWR 
Water. The refuge has about 1,200 surface acres of water in the form of natural lakes, impoundments, 

sinkholes, and streams. Refuge wetlands are vital to the perpetuation of migratory birds. In addition, the 
isolated gypsum springs, seeps, and associated wetlands protected by the refuge have been recognized as 
providing the last known habitats in the world for several unique species.  

Soils. Soils in the area are dominated by aridisols (“desert soils”), which are not well suited for 
dryland agriculture because they lack the necessary moisture to support any long-term growth except arid-
adapted vegetation. The soil horizon is low in organic matter and is light in color. Aridisols also exhibit 
special fertility problems due to unavailable micronutrients resulting from a high pH.  

3.7.1.2 Bosque del Apache NWR 
Water. The groundwater system at Bosque Del Apache NWR is directly associated with the Rio 

Grande Rift System. The Rio Grande Rift is a geologic feature that has created basin and range 
topography. The management units of the refuge rest on the historic floodplain of the Rio Grande, a basin 
feature. The Santa Fe Group aquifer system, which supplies groundwater resources for communities in 
the Middle Rio Grande Basin, is composed chiefly of sand and silt with lesser amounts of clay and gravel.  

Approximately 90 percent of river water used in the middle valley is by agriculture. Water control 
structures have altered the natural pattern of water and sediment/nutrient distribution within the river, 
riparian zone, and floodplain. The interaction of river and ground water provides a critical link between 
riverine and riparian communities of the Middle Rio Grande ecosystem. Deep-rooted native trees in the 
bosque (phreatophytes) rely on ground water to supply nutrients and oxygen for optimal growth. 
Irrigation canals and drains contribute to the recharge and withdrawal from the valley’s groundwater. 

The refuge is situated in the middle of a watershed dominated by agriculture, and there are large 
volumes of agricultural by-products carried into and through the sand bed system of the Rio Grande.  
Additionally, the soils of much of the watershed are alkali. Irrigation throughout the watershed leaches 
salts and moves them downstream resulting in salt accumulations throughout the Middle Rio Grande 
Valley. Upstream-sourced water quality problems will disrupt native vegetation, but invasive species, 
such as tamarisk and Russian Olive, will still thrive.  

Soils. Loam is soil composed of sand, silt, and clay in relatively even concentration. Loam soils 
generally contain more nutrients and humus than sandy soils, have better drainage and infiltration of 
water and air than silty soils. The upland soils at the refuge are primarily deep and well-drained and 
include Bluepoint loamy fine sand, a deep excessively drained soil found on the alluvial fans, plains, and 
terraces. Nickel-Caliza is a gravelly sandy loam found on bajadas and fan terraces from 4,500 to 5,500 
feet. They are deep well-drained soils formed from alluvium derived from rhyolitic tuff and lava. Barana 
loam is a deep well-drained soil. The Riverwash soils consist of loose sands, pebbles, and stones in 

http://en.wikipedia.org/wiki/Soil
http://en.wikipedia.org/wiki/Sand
http://en.wikipedia.org/wiki/Silt
http://en.wikipedia.org/wiki/Clay
http://en.wikipedia.org/wiki/Humus
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channels and on bars. The Arizo soils are deep, excessively drained and formed in gravelly alluvium. 
Floodplain Soils are deep with variable drainage.  

3.7.1.3 SW Native AR&RC 
Water. SW Native AR&RC contains approximately 155 acres of water, including seasonal marshes 

and playas, natural ponds, and man-made ponds and raceways for fish. 

Soils. The soil types are a combination of gravelly; shallow sandy; loamy sand; deep sand; gyp 
sand and hills; loamy; sand hills; salt meadows, bottomlands, and flats; and igneous and limestone hills 
and mountains (USDA-NRCS 2012).  

3.7.1.4 Las Vegas NWR 
Water. Water is a prime component in the wildlife management strategies of the refuge.  Natural 

waters include the Gallinas River, which flows along the western perimeter, and Vegosa Creek, which 
flows along the eastern edge of the refuge.  These converge on the southern end of the refuge, and the 
outflow feeds into the Pecos River. Allocated water is brought into the refuge from Storrie Lake Reservoir 
via a canal and diverted into Bentley Lake. The water is then redistributed through a underground pipeline 
system to a series of ponds, lakes, and irrigated croplands.  Seasonal flooding of natural ground 
depressions is used to create permanent waters, Crane, Wallace, Goose Island, and Brown’s Marsh.  A 
total of 42 impoundments, totaling 542 surface acres, are managed on the refuge to create wetlands.  

Soils. Soils are mollisols (soils with a dark surface layer rich in organic material) produced by a 
mesic (wet) soil regime in a Aztec moisture regime.  Five soil mapping units are represented on the refuge 
with three of them associated with flat or rolling uplands, Partri loam, typically with the surface layer 
about 4 inches of dark, silt loam. Tricon loam is mixed with Parti loam, and there are small areas of 
Bernal and Carnero soils.  Near the canyon edges, there is Bernal loam with a brown surface layer about 
6 inches thick topping the parental sandstone.  Canyons are mapped as steep Tuloso-Rock Outcrop-
Sorbordoro Association, comprised of sandy loam and rock. 

3.7.1.5 Maxwell NWR 
Water. The Vermejo River, which originates in Colorado, is the primary source of irrigation water 

for the Maxwell area. This water is stored in Stubblefield and Laguna reservoirs, as well as Lakes 11, 12, 
13, and 14, which are inside the refuge and comprise the majority of wetlands on the refuge. The lakes 
provide large recreational and fish and wildlife benefits at the refuge. When the lakes are full, they 
provide approximately 700 acres of roosting and feeding habitat for migratory waterfowl and shorebirds. 
During wet years when draw-downs are minimal, the emergent vegetation is dense enough to provide 
nesting habitat for waterfowl. During dry years the changing shoreline provides a variety of foraging 
areas beneficial to shorebirds.  The lakes regulate water diverted from the Vermejo River and from Chico 
Rico Creek for delivery to approximately 7,400 acres of irrigated lands in the vicinity of Maxwell. A 
system of canals and ditches deliver water from the watershed to the lakes and farmlands downstream. Other 
irrigation waters have been developed to the northeast and enter the irrigation district via the Eagle Tail Canal. 

Soils. Refuge soils consist of alluvial silty clay loam and clay loam overlying Pierre shale. The 
major soil types are Colmor-Swastika and Mion-Vermejo-Little Associations formed in alluvial-eolian 
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deposits derived from Pierre shale. The Swastika series is characterized by deep, well-drained, level to 
moderately sloping, warm loamy soils on broad sloping uplands. These soils formed in fine textured 
residuum and alluvium derived from shale. They are slowly permeable and can become saline with an 
accumulation of soluble salts. The soil erosion hazard is slight to high and the hazard of soil blowing is 
slight to moderate. The Vermejo series is characterized by deep to very shallow, well-drained, level to 
hilly, silt loams and silty clay in broad drainages, swales, and on alluvial fans. These soils are formed in 
residuum and alluvium derived from shale. This soil is moderately to strongly alkaline throughout, and 
has a very slow permeability. Erosion hazard is high and the hazard of soil blowing is moderate to high.  

3.7.1.6 Mora NFH-TC 
Water.  Water for the hatchery is supplied from underground water via pumps and pipeline.  There 

is no aboveground water source on site. 

Soils. The soil types are a combination of loamy, clayey, and shallow uplands; bottomlands; 
shallow sandstone; swale; malpais uplands and breaks; cinder, sandy plains, salt meadows and flats; 
shallow shale; and gravelly uplands (USDA-NRCS 2012).   

3.7.1.7 San Andres NWR 
Water. Water sources in the refuge consist of either naturally occurring springs and seeps or man-

made water catchment units. There are 43 natural springs and seeps located in or adjacent to the refuge. 
Over 90 percent of these sources are located on the east-facing Tularosa Basin drainage, the remainder 
are located on the western piedmont. Homesteaders, the Agricultural Research Service, or Service have 
improved 18 seeps or springs. Bisecting the mountains are several east–west drainages or canyons, four of 
which have permanent water. These canyons with permanent springs (from south to north) are Little San 
Nicholas, Ash, San Andres, and Mayberry. 

Soils. The soils in the San Andres Mountains are classed as the Rockland-Rough Broken Land soil 
association. This association is a complex of very shallow soils and exposures of bedrock. The rock 
formations include limestone, sandstone, basalt, and shale. The outcrops of limestone commonly occur as 
vertical or nearly vertical exposures and ledges, giving a "stair-step" appearance to the landscape of the of 
the east escarpment. A thin mantle of stoney, loamy soil occurs between the outcrops of bedrock on very 
steep slopes, below rock ledges, and in small, narrow valleys.  

3.7.1.8 Sevilleta NWR 
Water. The refuge has limited water resources, but even limited water resources in arid grasslands 

greatly increases wildlife and plant diversity. Water resources on the refuge consist of natural springs and 
several man-made wells. There are only 11 springs on the refuge: 6 on the west side and 5 on the east. 
The western springs are located near the refuge boundary and are generally dependable year round, even 
in a drought. The springs on the east side are either not productive or are only wet-weather springs. One 
exception is Cibola Spring, which produces water year round. There are 12 wells in operation on the refuge, 
including 3 on the west side and 9 on the east side. They range in depth from 40 feet to over 350 feet. There are 
no wells in the central portion of the refuge due to the extreme depth of the aquifer. In most cases, the existing 
wells were activated because they were in good condition with an active aquifer. Due to recent seismic activity, 
some deep faulting occurred, resulting in the loss of a major aquifer. Funds were not available and none were 
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requested to re-drill these wells. The refuge also has a small waterfowl area, called “Unit A,” which was 
constructed by the Bureau of Reclamation in the early 1970s. The bureau granted the refuge a 2-cubic-foot per 
second flow-through of irrigation water from October 1 to February 28 in return for permitting their water 
conveyance systems through the refuge. 

Soils. Soils at the refuge are classified into 42 types. While no one type of soil is predominant, it is 
apparent that the central portion of the refuge has those soils series that are classified as “dry soils and 
lava flows,” while the westernmost portion of the refuge associated with the Sierra Ladrones has the 
“moist soil and rock outcrop” type of soils series. The eastern portion of the refuge encompassing Los 
Pinos Mountains is covered  predominately by soils series of the “moist soil” classification. Eolian 
deposition is also quite prominent on the west side, north of the Rio Salado drainage that serves as an abundant 
sand source for the southwesterly winds. Large barchan (crescent shaped) sand dunes can be seen moving 
northward from the riverbed, while further north from the Salado site, the dunes give way to sand sheets that 
are progressively more stabilized, with movement away from the riverbed source. While dune migration has 
been active during the past 40 years, as evidenced by the 5 feet (1.5 meters) of sand covering old Highway 85, 
historical records indicate that dune migration was significantly more active during the drought period of the 
1950s.  

3.7.2 Environmental Consequences 
3.7.2.1 Effects of Alternative A on Water and Soil  

Actions: Prescribed Fire, Chemical and Mechanical Treatments, and Fire Suppression 

Prescribed Fire 
Prescribed fires are usually low-severity fires by design because they are conducted when fuel 

loads, fuel moisture, and weather conditions are favorable for a low-intensity fire (Neary et al. 2005). 
Wildfires, on the other hand, are usually high-severity fires because they typically occur when 
temperature, wind speed, and fuel loading are high, and humidity and fuel moisture are low (Neary et al. 
2005). Due to these burning conditions, wildfires often have greater effects on ecosystems than do 
prescribed fires.  

Water. Fire can have either beneficial or adverse effects on the physical, chemical, and biological 
structure of aquatic systems. The effects of fire on water quality are dependent upon the fire size, 
intensity, and severity. Low-intensity fires have had little effect on stream water quality (Neary et al. 
2005). Even where sedimentation and dissolved nutrients increase in stream water in response to burns, 
the amounts are often negligible. 

Fire effects also depend on the proximity of fires to streams and other water sources as well as the 
timing of fires in relation to precipitation events. The effects of fire on aquatic ecosystems can be divided 
into direct and indirect effects. Direct effects may include increases in temperature, ash, nutrients, and 
charcoal. The indirect effects of fire may include increases in sediment deposition and turbidity, and 
alterations channel morphology (Neary et al. 2005). 

The main effect burning can potentially have on water quality is the potential for increased runoff 
of rainfall. Runoff may carry suspended soil particles, dissolved inorganic nutrients, and other materials 
into adjacent streams and lakes, reducing water quality and degrading fish habitat (Wade and Lundsford 
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1988). However, most studies indicate that adverse effects of prescribed fire on water quality are minor 
and of short duration.  

Soils. Prescribed fire is used to reduce fuel loads, but they are also used during site preparation to 
modify existing vegetation or physical site conditions to improve germination, survival, and subsequent 
growth of desired seedlings. One purpose of site preparation is to cause scarification, which modifies soil 
surface layers to loosen upper soil, to break up the organic layer, to expose mineral soil by removing 
undecomposed litter and humus; or to mix surface organic materials with mineral layers. The beneficial 
effects of scarification are improved seedbed conditions and increased root penetration and infiltration. 
Mixing organic materials with mineral soil increases decomposition, nutrient release, and moisture-
holding capacity (Nyland 1996). Site preparation at the refuges is used to produce beneficial effects by  

• enhancing conditions (forage and browse) for wildlife, and  

• reducing fuels that potentially increase the risks of damage from future wildfire. 

Fire may alter several physical soil properties, such as soil structure, texture, porosity, wetability, 
infiltration rates, and water holding capacity. The extent of adverse fire effects on these soil physical 
properties varies considerably, depending on fire intensity (a measure of the rate of heat released by a 
fire), fire severity, and fire frequency. In general, most fires do not cause enough soil heating to produce 
significant changes to soil physical properties (Hungerford et al. 1991). This is particularly true for low-
intensity prescribed fires. Even where fires do cause direct changes to soil physical properties, their 
indirect effects on soil hydrology and erosion will vary greatly, depending on the condition of the soil, 
forest floor, topography, and climate.  

The long-term adverse effects of fire on soil physical properties range from a single season to many 
decades, depending on the fire severity, rate of recovery as influenced by natural conditions, post-fire use, 
and restoration and rehabilitation actions. Persistent soil degradation following fire is more common in 
the cold and/or arid climates typical of the western United States.  

The use of prescribed fire at the refuges would result in no effect or negligible adverse effects on 
soil properties but beneficial effects 

Chemical Treatments 
Water. Water quality usually is not affected by herbicides if adequate buffer strips are maintained 

around perennial streams so that direct applications to streams are avoided. 

Soils. Nyland (1996) considers the effects of herbicides on soils to be positive. Using herbicides to 
control competing vegetation reduces soil disturbance and erosion compared to site preparation with 
machines. Off-site movement of herbicide residues is strongly affected by herbicide type and placement, 
application rate, mobility, and climatic events after application. For example, some herbicides like 
picloram and hexazinone (both are not used at the refuges) are soil-active and can be absorbed by roots of 
beneficial plants as well as by competing vegetation. Glyphosate is also water soluble, but is strongly 
bound by organic matter and clay minerals and therefore may persist longer in soil. Soil organic matter 
content and hydrologic condition are important in retaining chemical residues on site.  
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Mechanical Treatments 
Water and Soils. The use of chainsaws and other hand-held equipment to remove fuels or invasive 

plants, such as junipers or pinyon pine, would not result in adverse effects on soils or water quality.  

Fire breaks are generally created and maintained with mechanical treatments through the use of 
heavy equipment to remove heavy fuel concentrations, mow “green” firebreaks, grade two-track roads to 
remove vegetation, and to remove single or small groups of trees by hand. These activities would result in 
temporary or short-term minor to moderate adverse effects on soils that are directly disturbed but no 
effects beyond the treated area. There would be no long-term adverse effects on soil compaction. There 
would be no adverse effects on water quality. 

Mechanical treatments are often used prior to or in conjunction with prescribed fire to both remove 
the cut material and prevent sapling trees from encroaching onto the treated site.  These types of 
treatments would continue in order to prevent the further encroachment of invasive plants (such as pinyon 
and juniper) into grassland and savanna habitats and to manage the density of pinyon-juniper stands to 
maintain a diversity of grass and forb species. These activities would result in temporary or short-term 
minor to moderate adverse effects on soils that are directly disturbed but no effects beyond the treated 
area. There would be no adverse effects on water quality.  

Fire Suppression 
Water and Soils. The effects on soils and water would be the similar to those described above for 

mechanical treatments.  

Fire retardants and foams will not be used within 300 feet of any waterway, so there is little to no 
potential for adverse effects on water quality.  

The commonly used foams all contain surfactants, foaming, and wetting agents. The foaming 
agents affect the rate at which water drains from the foam and how well it adheres to the fuel. These 
retardants lose their effectiveness once the water has evaporated or drained from them (Adams and 
Simmons 1999), thus there would be no adverse effect on soils.  

3.7.2.2 Effects of Alternative B  
Actions: Fire Suppression Only  

Effects on water quality and soils would be the same as described above for Alternative A.  

3.7.2.3 Effects of Alternative C  
Actions: Prescribed Fire and Fire Suppression  

Effects on water quality and soils would be the same as described above for Alternative A.  

3.7.2.4 Effects of Alternative D  
Actions: Mechanical and Chemical Treatments and Fire Suppression  

Effects on water quality and soils would be the same as described above for Alternative A.  
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3.7.2.5 Cumulative Effects  
There would be no cumulative effects from treatments on the six refuges and two hatcheries when 

considered with present or future fuel reduction treatments that may be conducted on lands adjacent to 
FWS lands.  
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3.8 Air Quality __________________________________________  

3.8.1 Affected Environment 
Pursuant to the Clean Air Act, as amended in 1977, the Service has an affirmative responsibility to 

protect air quality related values on national wildlife refuges, with special emphasis on Class I Wilderness 
Areas (areas in excess of 5,000 acres formally designated as Wilderness prior to August, 1977). Congress 
gave the Service, a federal land manager of wilderness areas, the responsibility to protect the air quality 
and natural resources, including visibility, of the area from man-made pollution. Polluted air injures 
wildlife and vegetation, causes acidification of water, degrades habitats, accelerates weathering of 
buildings and other facilities, and impairs visibility. 

Under the Clean Air Act, the EPA has established primary air quality standards to protect public 
health. The EPA has also set secondary standards to protect public welfare. Secondary standards relate to 
protecting ecosystems, including plants and animals, from harm, as well as protecting against decreased 
visibility and damage to crops, vegetation, and buildings (EPA 42 USC 85). 

The EPA has developed National Ambient Air Quality Standards (NAAQS) for six principal air 
pollutants (also called “criteria pollutants”). They are ground-level ozone, particulate matter (PM), 
nitrogen dioxide, sulfur dioxide, carbon monoxide, and lead (EPA 40 CFR 50). 

The ambient air quality of Chaves, Colfax, Dona Ana, Mora, San Miquel, and Socorro counties and 
the boundaries of the eight FWS units meets the NAAQS for all six criteria pollutants (New Mexico 
Environment Department, Air Quality Bureau). Therefore, the air quality at FWS units is at healthy levels 
and well within standards. 

Prescribed fire on the refuges complies with New Mexico Administrative Code, Title 20 
(Environmental Protection), Chapter 2 (Statewide Air Quality), Part 65 (Smoke Management). Prescribed 
fire activities on the refuges meet federal and state regulations and are not violating air quality standards. 

3.8.2 Environmental Consequences 
3.8.2.1 Effects of All Alternatives  

Actions: Prescribed Fire, Chemical and Mechanical Treatments, and Fire Suppression 

Prescribed fire conducted at the refuges would not contribute to nonattainment of the NAAQS. 
Adverse effects on local air quality and visibility would be negligible to minor but temporary from 
prescribed fire. The effects from wildfire could be greater, depending on the type of fuels burning, 
weather conditions, size of the fire, and location.  

Chemical and mechanical treatments and fire suppression actions would not contribute to 
nonattainment of the NAAQS. 

3.8.2.2 Cumulative Effects  
There would be no cumulative effects from treatments on the six refuges and two hatcheries when 

considered with present or future fuel reduction treatments that may be conducted on lands adjacent to 
FWS lands.  
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3.9 Cultural Resources ___________________________________  

3.9.1 Affected Environment 
3.9.1.1 Bitter Lake NWR 
Numerous extensive archaeological sites are known to exist on the refuge, but the sites are not well 

documented or examined. Bits of black on white pottery, brown earthware, stone arrowheads, metates, 
fire rings, worked fish scales, and other artifacts have been observed in several upland areas on the refuge. 

The Lake St. Francis sinkhole cluster and Bitter Lake proper on the Middle Tract of the refuge and 
the Salt Creek Wilderness on the Northern Tract have been designated as the Bitter Lake Group, a 
Registered National Natural Landmark. The Bitter Lake Group was included in the National Registry of 
Natural Landmarks on August 11, 1980, under the authority of the Historic Sites Act of 1935. The 
landmark encompasses approximately 10,090 acres. 

3.9.1.2 Bosque del Apache NWR 
The refuge contains traces of El Camino Real and five known pueblo ruins, which together date 

back from 1300 AD to the Spanish Colonial era. Two of the most significant sites are known as Qualacú 
and San Pascual. San Pascual was the largest known pueblo on the refuge, containing 4 plazas and 750 
rooms. The second most significant site on the refuge, Qualacú, was first exposed sometime during the 
1950s during a side channel excavation by the Bureau of Reclamation. The site was partially excavated in 
1985 for study by the University of New Mexico. Qualacú was also a large pueblo containing 100 to 200 
rooms and was, in part, multistoried. One-half of the pueblo is estimated to be intact. This pueblo was 
projected to date back to between 1350 and 1650. The remaining three pueblos are San Pascualito 
(consisting of 37 rooms and a kiva) and two unnamed sites (consisting of 30 to 50 rooms, or less). The 
refuge also contains two belowground structures that are thought to be stone and adobe caches built by 
the Piros, numerous petroglyphs, and a stone corral built by early settlers.  

The refuge also has paleontological resources of significant scientific value. On February 21, 2008, 
geologists discovered the fossilized remains a prehistoric mammal; later to be identified as being from an 
oreodont, a group of extinct herbivores that roamed the West between about 35 and 7 million years ago. 
Since that time, additional fossilized remains have been discovered on the refuge.  

3.9.1.3 SW Native AR&RC 
There are no cultural resources documented on site.  

3.9.1.4 Las Vegas NWR 
There are no cultural resources documented on site.  

3.9.1.5 Maxwell NWR 
The refuge is located about two miles east of one branch of the Santa Fe Trail, and there are signs 

of numerous Indian campsites near the lakes. There are, however no state-listed archaeological, cultural, 
or historical sites on the refuge or near its boundary. Should such resources be discovered, the refuge will 
incorporate measures to protect these areas for future study and investigative research. 

3.9.1.6 Mora NFH-TC 
There are no documented cultural resources on site.  
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3.9.1.7 San Andres NWR 
The history of the San Andres Mountains is rich with legends of lost gold mines and outlaws. The 

area was occupied as early as 900 A.D. by ancestors of the North American Indians. Remnants of rock 
houses and mines throughout the range are evidence of heavy mining activity in the area during the late 
1800s and early 1900s. The San Andres Mountains are reported to have been frequented by Black Jack 
Ketchem and Apache Chief Geronimo. Apache Chief Victorio also frequented the San Andres and fought 
several skirmishes with the U.S. Cavalry. 

3.9.1.8 Sevilleta NWR 
Sevilleta NWR contains important archeological sites of the late prehistoric period. It is widely 

recognized as the location of a number of puebloan occupation sites, considered to be ancestral Piro 
Indians who occupied the central province of the Rio Grande at the time of Spanish exploration and 
colonization. The name Sevilleta is itself derived from a nearby Piro settlement, so named by early 
Spanish colonists who likened the setting of the pueblo to that of the city of Seville, Spain. Sevilleta 
NWR is also the site of the Mexican period village of La Joyita. 

To date, 60 sites have been recorded on the refuge with the Laboratory of Anthropology site 
records, and there are an additional 15 to 20 unrecorded site leads for which there is minimal information. 

3.9.2 Environmental Consequences 
3.9.2.1 Effects of Alternative A  

Actions: Prescribed Fire, Chemical and Mechanical Treatments, and Fire Suppression 

Prescribed Fire 
Federal legislation, such as the Archaeological Resources Protection Act, has been established to 

protect cultural resources due to recognition of the fragility of cultural resources and the concern of 
members of the general public, agency officials, tribal members, lawmakers, and researchers. The 
legislation regulates the ways that cultural resources are handled and the activities of fire workers in areas 
containing cultural resources. Both wildfire suppression plans and prescribed fire plans are required to 
include provisions to protect cultural resources. 

Cultural resources are nonrenewable, so their protection is a crucial component of fire management 
and a concern for resource managers before, during, and after a fire. Resource advisors (typically an 
archaeologist), with the assistance of fire personnel, protect cultural resources to preserve their value as 
markers of social identity and scientific data.  

Prescribed fires may not have as many direct effects on cultural resources as wildfires, due to their 
lower intensities, but considerable damage may still occur if prescribed fires are not carefully planned. 
For example, fire may burn unknown historic wooden structures and artifacts above ground. Carefully 
planned prescribed fires can minimize these adverse effects on cultural resources by creating buffers and 
routing the burn route around cultural sites.  

Fire can change the value of cultural resources. The ability of researchers to interpret the 
significance of a cultural resource for a previous or current society is diminished anytime it is altered by 
fire (Lissoway and Propper 1990). In cases where individual artifacts within a site are damaged, it might 
complicate the discovery or interpretation of the site as a whole. Rearranging the spatial relationship of 
materials within a site, as when the soil is disturbed, diminishes the ability of researchers to interpret 
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human thought and behavior. The sites that are or that contain cultural resources and the environment 
surrounding a resource are the contexts for artifacts, structures, ceremonies, and other meaningful objects 
and activities.  

There are a number of potential fire (prescribed fire and wildfire) effects on cultural resources that 
do not depend upon effects to specific materials, including the following: 

• Increased visibility from vegetation burn-off and consequently greater vulnerability to 
vandalism  

• Physical damage to sites from snags/trees falling  
• Soil erosion and loss of archaeological data  
• Increased damage from rain, new drainage patterns, flooding  
• Increased rodent and insect activity within site soil matrix 

Prescribed fires can have beneficial effects by enhancing resources valuable to contemporary 
cultures. Prescribed fires can be used to maintain or restore some cultural landscapes or geographic areas 
meaningful to a cultural or community (Hanes 2001).  

Cultural resource sites would only be treated, as necessary, if they are at risk of infestation by 
nonnative invasive plants and if fuel loads on the site would put the resource at increased risk of damage 
or destruction in the event of a wildfire. The Service will incorporate the applicable resource protection 
measures (refer to Table 2-3) into prescribed fire plans in order to avoid adverse effects on cultural 
resources during prescribed fires. Creating buffers around cultural sites and reducing hazardous fuels in 
the vicinity of the sites would be a beneficial effect in the protection that is offered. Damage to a cultural 
resource would be a permanent major adverse effect.  

Chemical Treatments 
There would be no adverse effects on cultural resources from the use of herbicides because 

treatments would avoid direct application to resources.  

Mechanical Treatments 
Cultural resources could inadvertently be damaged during mechanical treatments that use ground-

disturbing equipment.  The potential to damage cultural resources, and avoid adverse effects, would be 
minimized or eliminated through implementation of the resource protection measures listed in Table 2-3.  

Fire Suppression 
The effects of fire on cultural resources were described above under prescribed fire. 

Fire-fighting and post-fire activities can directly and indirectly affect cultural resources. Activities 
may include fireline construction, creation of heliports and base camps, vehicular traffic, mop-up 
operations, and erosion control efforts. When dozers are used in fire suppression, the blades and wheels 
can damage sub-surface and surface materials (Hanes 2001). The construction of helipads can cause 
displacement of materials, exposure of sub-surface materials, and can conceal sites by covering them with 
dirt or debris. Damage can be mitigated if cultural sites are mapped and marked or otherwise protected 
from fire suppression equipment.  

The application of fire retardant and other chemical products has the potential to affect cultural 
resources, although use of fire retardants on historic structures may protect them from destruction during 
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a fire (a beneficial effect). Cultural resource specialists may need to consider the adverse effects of fire 
itself versus the adverse effects of retardant use or the possibility of other protection options during a fire 
(Winthrop 2012).  

There are various potential effects on cultural resources from use of retardants, foams, and water: 

• Rapid cooling: dumps of any of these materials on hot surfaces may cause effects (such as 
artifact fracture) to archaeological materials from rapid temperature change.  

• Materials dumped onto fragile archaeological features may break/ displace them.  

• Long-term retardants contain salts which can be desiccants, which damage old, fragile 
wood and may cause spalling in sandstone; chemicals may cause corrosion in metals; iron 
oxide additives may leave a permanent red stain and corrosion inhibitors in the retardant 
may turn surfaces, especially metals, blue or black.  

• Foams may hasten rusting on metal surfaces by removing protective coatings and may 
cause wood to flake due to swelling and contracting.  

• Water enhancers are desiccants and may damage wood surfaces, strip surfaces of finishes, 
and damage sandstone; they are also difficult to remove from wood surfaces, especially for 
old or fragile wood.  

3.9.2.2 Effects of Alternative B  
Actions: Fire Suppression Only  

The effects of fire on cultural resources would be similar as those described above under prescribed 
fire.  Adverse effects from a wildfire could be significant due to potential irreparable damage or loss of 
cultural resources if fuel reduction treatments and other protection measures were not conducted.  

The effects of suppression activities would be the same as described above for Alternative A. 

3.9.2.3 Effects of Alternative C  
Actions: Prescribed Fire and Fire Suppression  

The effects would be the same as described above for Alternative A. 

3.9.2.4 Effects of Alternative D  
Actions: Mechanical and Chemical Treatments and Fire Suppression  

The effects would be the same as described above for Alternative A. 

3.9.2.5 Cumulative Effects  
There would be no cumulative adverse effects from treatments on the six refuges and two 

hatcheries when considered with present or future fuel reduction treatments that may be conducted on 
lands adjacent to FWS lands. There would be beneficial cumulative effects when fuel reduction 
treatments conducted on and off refuge complement each other to increase effectiveness of all treatments.  
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3.10 FWS Values _________________________________________  

3.10.1 Affected Environment 
The purpose and need section in Chapter 1 explains that there is a need to protect significant values 

and assets at the six NWRs and two NFHs-TCs.  The estimated replacement cost of government-owned 
facilities are listed in Table 3-7.  The replacement costs include such assets as buildings (including 
furnishing and fixtures), storage shed (including the equipment inside), fences, information kiosks, signs, 
water control structures and water diversion structures, irrigation wells, pedestrian boardwalks and 
bridges, observation decks, parking areas, public use comfort stations, and utilities (gas and electric—
piping, wiring, poles). This list is just a very small sampling of the type of FWS assets that could be at 
risk from a potentially devastating wildfire.  

Table 3-7. Estimated replacement costs of government-owned assets 
NWR or NFH–TC Estimated Replacement Cost 

Bitter Lake NWR $62,346,455 

Bosque del Apache NWR $157,206,128 

SW Native AR&RC $30,435,450 

Las Vegas NWR $32,798,389 

Maxwell NWR $14,103,209 

Mora NFH-TC $20,282,168 

San Andres NWR $25,904,769 

Sevilleta NWR $181,683,200 

 

3.10.2 Environmental Consequences 
3.10.2.1 Effects of Alternative A  

Actions: Prescribed Fire, Chemical and Mechanical Treatments, and Fire Suppression 

There would be no adverse effects on FWS assets under this alternative. The treatments would 
result in beneficial effects by reducing fuel loads and creating fuelbreaks and buffers to protect FWS 
assets and the natural and cultural resources on the eight FWS units.  

3.10.2.2 Effects of Alternative B  
Actions: Fire Suppression Only  

There would be an increased potential for damage to or loss of FWS assets in the absence of fuel 
reduction treatments and creation and maintenance of fuel breaks and buffers. Adverse effects could be 
minor to major and both short and long term, depending on the extent of damage or loss. Suppression 
efforts would still be conducted to protect assets, which would result in long-term beneficial effects.  
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3.10.2.3 Effects of Alternative C  
Actions: Prescribed Fire and Fire Suppression  

Alternative B would not offer the same level of fuel reduction and protection of assets that would be 
realized under Alternative A. There would still be an increased potential for damage to or loss of FWS 
assets in the absence of a full suite of fuel reduction methods. Adverse effects could be minor to major 
and both short and long term, depending on the extent of damage or loss. Suppression efforts would still 
be conducted to protect assets, which would result in long-term beneficial effects. 

3.10.2.4 Effects of Alternative D  
Actions: Mechanical and Chemical Treatments and Fire Suppression  

Alternative D would not offer the same level of fuel reduction and protection of assets that would be 
realized under Alternative A. There would still be some potential for damage to or loss of FWS assets in 
the absence of the full suite of fuel reduction methods, but mechanical and chemical treatments, even 
without prescribed fire, would still be effective in reducing hazardous fuels. Adverse effects could range 
from minor to major and both short and long term, depending on the extent of damage or loss. 
Suppression efforts would still be conducted to protect assets, which would result in long-term beneficial 
effects. 

3.10.2.5 Cumulative Effects  
There would be no cumulative adverse effects from treatments on the six refuges and two hatcheries 

when considered with present or future fuel reduction treatments that may be conducted on lands adjacent 
to FWS lands. There would be beneficial cumulative effects when fuel reduction treatments conducted on 
and off refuge complement each other to increase effectiveness of all treatments.  
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3.11 Public Health and Safety ______________________________  

3.11.1 Affected Environment 
3.11.1.1 Bitter Lake NWR 
Bitter Lake NWR is located approximately nine miles from the city of Roswell, New Mexico, with 

a population of approximately 50,000. Several other small towns are within 32 to 90 miles away. The 
refuge had been averaging about 38,000 visitors per year (Bitter Lake NWR CCP, 1998). The majority of 
visitors are from nearby locations, and it is estimated that 10 to 20 percent of the visitors are from distant 
locations. Visitation was dramatically higher in 1996, with a total of 52,713 visitors. The increase reflects 
attempts by the refuge staff to promote awareness of the refuge locally and may represent a trend towards 
increased visitation. There are approximately 13 FWS staff at the refuge.  

3.11.1.2 Bosque del Apache NWR 
The refuge is approximately 90 miles south of Albuquerque. Increased public demand has 

expanded the role of Bosque del Apache in providing environmental education and wildlife-orientated 
education. Approximately 130,000 people visit the refuge each year. Over 90 percent of these visitors 
come for sightseeing, photography, or bird watching. The refuge is also open to fishing and hunting.  

3.11.1.3 SW Native AR&RC 
The center is located in the heart of the Pecos River Valley in southeastern New Mexico in Dexter 

(Chaves County), which has a population of about 1,235 (2000 Census). Dexter is 147 miles west of 
Lubbock, Texas, and 158 miles northeast of El Paso, Texas.  The center offers guided tours to individuals 
and groups  

3.11.1.4 Las Vegas NWR 
The refuge is located about 6 miles southeast of Las Vegas, in northcentral New Mexico. The 

refuge currently employs five FWS staff. 

3.11.1.5 Maxwell NWR 
The refuge is located approximately 4 miles northwest of the small town of Maxwell in Colfax 

County along the border with southeast Colorado.  The town of Raton, which is the county seat, is 
situated in the northernmost portion of the county approximately 25 miles north of the refuge. 
Approximately 14,189 individuals resided in Colfax County in 2000. The county population has not 
fluctuated significantly over the last 40 years. The refuge currently employs two FWS staff.  

3.11.1.6 Mora NFH-TC 
The hatchery is located in northcentral New Mexico on the edge of the Sange de Cristo mountain 

range about 1.5 miles north of Mora, New Mexico. The hatchery is open to the public and welcomes 
visitors to the hatchery for a close up view of the fish production process. The hatchery has hundreds of 
visitors annually. The refuge currently employs five FWS staff. 
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3.11.1.7 San Andres NWR 
The refuge is located in the southern portion of Dona Ana County approximately 20 miles northeast 

of Las Cruces (population approximately 72,000). The refuge lies within the boundaries of the White 
Sands Missile Range and is therefore closed to all public access. The refuge currently employs four FWS 
staff. 

3.11.1.8 Sevilleta NWR 
Sevilleta NWR is located in central New Mexico, approximately 50 miles south of Albuquerque. 

Soccoro County had an estimated population in 1997 of 16,333, of which an estimated 8,650 resided in 
the city of Soccoro. The refuge currently employs seven FWS staff.  

3.11.2 Environmental Consequences 
3.11.2.1 Effects of Alternative A  

Actions: Prescribed Fire, Chemical and Mechanical Treatments, and Fire Suppression 

Prescribed Fire 
There would be no long-term adverse effects on public health and safety under this alternative. 

There could be temporary negligible to moderate adverse effects on sensitive individuals from smoke 
during prescribed fires. 

Smoke from fires (particularly wildfires) increases particulate and gaseous emissions, particularly 
PM10, PM2.5, and CO. Prescribed fires could briefly reduce air quality in the immediate vicinity of the 
refuges or hatcheries. Any adverse effects from the prescribed fires would be temporary and could range 
from negligible to minor because the burns would be conducted according to the resource protection 
measures (Table 2-3) and additional guidance contained in the Fire Management Plan. Off-site adverse 
effects are expected to be negligible given the relatively small units that would be burned at one time and 
the relatively isolated location of the refuges.   

Smoke emissions during prescribed fires may temporarily reduce visibility in some locations, but 
implementation of smoke management practices and plans (such as burning during favorable weather 
conditions when smoke is carried away from sensitive areas) and using the best available fire and 
emission control measures would minimize visibility impairments. Thus, emissions can be directed away 
from sensitive receptors, minimizing health hazards.  

The resource protection measures and additional guidance contained in the fire management plan 
and prescribed fire plans would help ensure that personnel conducting the burns will take all necessary 
safety precautions to protect themselves, staff, and visitors at the FWS units and neighbors. Risks to 
human safety would be negligible.  

The treatments would result in beneficial effects by reducing fuel loads and creating fuel breaks and 
buffers to protect FWS staff, visitors, and communities.  

Chemical Treatments 
Refer to Table 2-4 and Appendix I for more information on the following products:  
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• Glyphosate.  The EPA's worst case risk assessment of glyphosate's many registered food 
uses concludes that human dietary exposure and risk are minimal, and that it is of relatively 
low oral and dermal acute toxicity. Exposure to workers and other applicators generally is 
not expected to pose undue risks, due to glyphosate's low acute toxicity. However, splashes 
during mixing and loading of some products can cause injury, primarily eye and skin 
irritation. Glyphosate is nonvolatile, and inhalation studies show low toxicity.  

• Aminopyralid.  Studies indicated that aminopyralid has very low (virtually nontoxic) acute 
oral and dermal toxicity and is not likely to cause cancer, birth defects, or reproductive 
effects. It has potential to cause eye irritation if directly exposed to the product (Senseman 
2007).  

• Metsulfuron-methyl.  Studies indicated that metsulfuron-methyl has very low (virtually 
nontoxic) acute oral and dermal toxicity and is not likely to cause cancer, birth defects, or 
reproductive effects. It has potential to cause eye irritation if directly exposed to the product 
(Senseman 2007).  

• Triclopyr.  Triclopyr has been classified by the EPA as “practically nontoxic” (the least 
toxic category used by EPA). Toxicological studies show no evidence that triclopyr causes 
cancer, birth defects, genetic damage, genetic mutation, or adverse effects on the immune 
system or nervous system in humans.  

• Sulfosulfuron.  Toxicological studies found that sulfosulfuron has very low (virtually 
nontoxic) acute oral and dermal toxicity and is not likely to cause cancer, birth defects, or 
reproductive effects.  Bladder and urinary tract problems were found in test animals fed this 
chemical for 12 to 24 months (Senseman 2007).  

• Sethoxydim.  Toxicological studies found that sethoxydim has low acute oral toxicity and 
very low acute dermal toxicity and is not likely to cause cancer, birth defects, or 
reproductive effects. It has potential to cause eye irritation if directly exposed to the 
product.  

• Imazapic/imazapry.  Toxicological studies found that imazapic has very low (virtually 
nontoxic) acute oral and dermal toxicity and is not likely to cause cancer, birth defects, or 
reproductive effects. It can cause eye irritation if directly exposed to the product (Senseman 
2007).  

• Flumioxazin.  Applicators must use appropriate protective gear because use of flumioxazin 
may result in short- and intermediate-term dermal and inhalation exposure during mixing, 
loading, applying, and post-application activities. Flumioxazin is classified as a “not likely” 
human carcinogen.  

Mechanical Treatments 
There would be no adverse effects on public health and safety from implementation of mechanical 

treatments. There would be long-term minor to major beneficial effects from creation and maintenance of 
fuel breaks and reduction of hazardous fuels in the wildland urban interface (off-refuge asset protection 
zones; refer to appendices A through H).  

Fire Suppression 
There would be no adverse effects on public health and safety from fire suppression actions. 
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3.11.2.2 Effects of Alternative B  
Actions: Fire Suppression Only  

There would be an increase in hazardous fuel loads if fuel reduction actions and treatment of 
invasive plants do not occur. This would result in a potential safety concern for properties and 
communities in the vicinity of the refuges or hatcheries.   

There would be no adverse effects on public health and safety from fire suppression actions. 

3.11.2.3 Effects of Alternative C  
Actions: Prescribed Fire and Fire Suppression  

Alternative C would not offer the same level of fuel reduction and protection of assets that would 
be realized under Alternative A. There would still be an increased potential for damage to or loss of FWS 
assets in the absence of a full suite of fuel reduction methods. Adverse effects could be minor to major 
and both short and long term, depending on the extent of damage or loss. Suppression efforts would still 
be conducted to protect assets, which would result in long-term beneficial effects. 

3.11.2.4 Effects of Alternative D  
Actions: Mechanical and Chemical Treatments and Fire Suppression  

Alternative D would not offer the same level of fuel reduction and protection of assets that would be 
realized under Alternative A. There would still be some potential for damage to or loss of FWS assets in 
the absence of the full suite of fuel reduction methods, but mechanical and chemical treatments, even 
without prescribed fire, would still be effective in reducing hazardous fuels. Adverse effects could range 
from minor to major and both short and long term, depending on the extent of damage or loss. 
Suppression efforts would still be conducted to protect assets, which would result in long-term beneficial 
effects. 

3.11.2.5 Cumulative Effects  
There would be no cumulative adverse effects from treatments on the six refuges and two hatcheries 

when considered with present or future fuel reduction treatments that may be conducted on lands adjacent 
to FWS lands. There would be beneficial cumulative effects when fuel reduction treatments conducted on 
and off refuge complement each other to increase effectiveness of all treatments.  
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3.12 Short-term Uses and Long-term Productivity _____________  

The National Environmental Policy Act requires consideration of “the relationship between short-
term uses of man’s environment and the maintenance and enhancement of long-term productivity” 
(40 CFR 1502.16). As declared by Congress under the act, this includes using all practicable means and 
measures, including financial and technical assistance, in a manner calculated to foster and promote the 
general welfare; to create and maintain conditions under which man and nature can exist in productive 
harmony; and fulfill the social, economic, and other requirements of present and future generations of 
Americans.  

Short-term uses, and their effects, are those that occur within the first few years of project 
implementation. Long-term productivity refers to the capability of the land and resources to continue 
producing goods and services long after the project has been implemented. Long-term productivity would 
be maintained through the application of the resource protection measures described in Chapter 2.  

None of the proposed alternatives would affect short-term uses or alter long-term productivity of 
resources at the six refuges and two hatcheries.   

3.13 Unavoidable Adverse Effects ___________________________  

Unavoidable adverse effects would occur during implementation of proposed treatments at the six 
refuges and two hatcheries. Some wildlife species may be temporarily displaced during prescribed fires 
and mechanical treatments. There would be some unavoidable temporary negligible adverse effects on 
staff and visitors and on private land owners from smoke during prescribed fires. These activities are 
necessary to achieve long-term beneficial effects from the management activities, and although there may 
be potential adverse effects, they would not be significant. Table 2-3 presents the resource protection 
measures designed to minimize or eliminate potential adverse effects.  

3.14 Irreversible and Irretrievable Commitment  
of Resources ________________________________________  

An irreversible commitment of resources is a permanent or essentially permanent loss of 
nonrenewable resources, such as mineral extraction, heritage (cultural) resources, or to those factors that 
are renewable only over long time spans or at great expense (for example, soil productivity), or to 
resources that have been destroyed or removed. The only possible permanent loss would be to cultural 
resources if a potentially devastating wildfire were to occur under Alternative B because no fuel breaks 
would be created or maintained, and no fuel reduction treatments would occur. No other irreversible 
commitments of resources would result.  

Irretrievable commitment applies to losses that are not renewable or recoverable for future use. The 
loss of production would be irretrievable, but it would not necessarily be irreversible. None of the 
alternatives constitutes an irretrievable commitment of resources. 
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3.15 Cumulative Effects ___________________________________  

Cumulative effects are discussed in the individual resource sections earlier in this chapter.  

3.16 Energy Requirements, Conservation  
Potential, Depletable Resource Requirements _____________  

Consumption of fossil fuels by vehicles and equipment will occur with the action alternatives 
during management activities. No unusual energy requirements are included nor do opportunities exist to 
conserve energy at a large scale.  

3.17 Prime Farmland, Rangeland, and Forest Land _____________  

As designated by the United States Department of Agriculture–National Resource Conservation 
Service and described in the National Soil Survey Handbook (USDA-NRCS 2010), the refuges and 
hatcheries do not contain prime farmland, rangeland, or forest land.  Prime farmland is defined as land 
that has the best combination of physical and chemical characteristics for producing food, feed, forage, 
fiber, and oilseed crops and that is available for these uses.  Prime farmland information may be 
supplemented with separate designations of soil map units that have statewide, local, or unique 
importance as farmland capable of producing crops.  

3.18 Possible Conflicts with Other Land Use Plans _____________  

The land management actions would take place entirely on FWS lands and would not conflict with 
fuel and fire management actions under the counties’ CWPPs.  

3.19 Other Required Disclosures ____________________________  

The federally listed plant species are included on Table 3-4, and federally listed wildlife species are 
discussed in Section 3.5.  

The six refuges and two hatcheries do not contain properties that are listed in the National Register 
of Historic Places.   
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Chapter 4. Consultation and Coordination 
4.1 Preparers and Contributors _____________________________  

Becky Brooks 
US Fish and Wildlife Service 
National Interagency Fire Center, Boise ID 
Fire Planning Specialist 

Cameron Tongier  
US Fish and Wildlife Service 
National Interagency Fire Center, Boise, ID 
National Data Analyst 

Ryan Whiteaker 
US Fish and Wildlife Service, Region 2  
Regional Fire Planner 
San Andres NWR 

Jake Nuttall 
US Fish and Wildlife Service, Region 2  
Fire Management Officer 
Bosque del Apache NWR 

Jason Riggins 
US Fish and Wildlife Service, Region 2  
Prescribed Fire Specialist 
Sevilleta NWR 

Kari Gromatzky 
US Fish and Wildlife Service, Region 2 
Geospatial Specialist 

Susan Hale 
Consultant, Project Support Services 
NEPA Coordinator 
EA and Scoping Document Writer and Editor 

 

4.2 Federal, State, and Local  
Agency Collaboration and Consultation __________________  

The scoping process was described in Chapter 1, section 1.7.  The Service mailed 497 scoping 
letters to let state, local, and other federal agencies and tribes in the southwest region know of the 
Scoping Document’s availability on the refuge websites.  The letter was mailed well before the 
beginning of the scoping period, which began on December 15, 2011, and ended on January 20, 2012. 
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4.3 Distribution of the Environmental Assessment 
and Finding of No Significant Impact _____________________  

This EA and Finding of No Significant Impact (FONSI) are available on the FWS Region 2 
website at http://www.fws.gov/southwest/. Notices announcing the availability of these two 
documents were published in local newspapers.   

Requests for a hardcopy of the EA and FONSI can be emailed to Ryan_Whiteaker@fws.gov.  
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implementing the National Environmental Policy Act, and other statutes, orders, and policies that 
protect fish and wildlife resources, I have established the following administrative record and 
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____________________________________    __________________ 
Dr. Benjamin N. Tuggle, Regional Director     Date  
U.S. Fish and Wildlife Service, Region 2          
 
 
 
 
 
____________________________________    __________________ 
Tom Harvey, AZ/NM Refuge Supervisor     Date 
NWR System, Region 2         
 
 
 
 
 
____________________________________    __________________ 
Aaron Archibeque, Regional Chief       Date 
NWR System, Region 2      
     
 
 
 
 
____________________________________    __________________ 
Carol Torrez, NEPA Coordinator       Date 
Division of Planning, Region 2        
 
 


	Cover Page 2a sml
	Image New Mexico Fire District SFMP_October2012
	Contents
	Table
	Chapter 1. Policy
	1.1 U.S. Fish and Wildlife Service  Mission, Goals and Refuge Purpose
	1.2 Federal Wildland Fire Policy
	1.3 Federal Wildland Fire Cost Effectiveness Policy
	1.4 National Fire Plan
	1.5 Department of Interior and Service  Fire Management Plan Requirement
	1.6 U.S. Fish and Wildlife Service Policy
	1.6.1 Regional Policies
	1.6.2 Land Management Plans


	Chapter 2. Environmental Compliance
	2.1 National Environmental Policy Act
	2.1.1 Environmental Assessment
	2.1.2 Categorical Exclusions

	2.2 National Historical Preservation Act of 1966  and Archeological Resources Protection Act of 1979
	2.3 Endangered Species Act of 1973
	2.4 Clean Air Act of 1990
	2.5 Clean Water Act
	2.6 The Wilderness Act of 1964

	Chapter 3. New Mexico Fire District  Fire Management Program
	3.1 District Spatial Fire Management Plan
	3.1.1 Purpose of the Spatial Fire Management Plan
	3.1.2 NEPA Compliance and Public Involvement
	3.1.2.1 Fire Management Goals
	3.1.2.2 Fire Management Objectives

	3.1.3 Description of District
	3.1.3.1 Bitter Lake National Wildlife Refuge
	3.1.3.2 Bosque del Apache National Wildlife Refuge
	3.1.3.3 Dexter National Fish Hatchery–Technology Center
	3.1.3.4 Las Vegas National Wildlife Refuge
	3.1.3.5 Maxwell National Wildlife Refuge
	3.1.3.6 Mora National Fish Hatchery–Technology Center
	3.1.3.7 San Andres National Wildlife Refuge
	3.1.3.8 Sevilleta National Wildlife Refuge

	3.1.4 Historical Role of Fire on District
	3.1.4.1 Ignition Source and Seasonality


	3.2 Wildland Fire Operational Guidance
	3.2.1 General Description of Fire Management Zones
	3.2.1.1 Asset Protection Zone (APZ)
	3.2.1.2 Strategic Management Zone (SMZ)
	3.2.1.3 Land Management Zone (LMZ)

	3.2.2 Preparedness
	3.2.3 Program Reviews
	3.2.4 Training/Qualifications
	3.2.5 Physical Training
	3.2.6 Staffing and Training Plans
	3.2.7 Delegation of Authority to Fire Staff
	3.2.8 Readiness
	3.2.9 PPE
	3.2.10 Equipment
	3.2.11 Aviation Management
	3.2.12 Fire Detection
	3.2.13 Use of Wildland Fire Resource Advisors
	3.2.14 Use of Administratively Determined (AD’s) Firefighters
	3.2.15 Mutual Aid and Cross Boundary Operations

	3.3 Incident Management
	3.3.1 Dispatch, Initial Response and Initial Attack
	3.3.1.1 Dispatch Plan
	3.3.1.2 Size-Up and Initial Attack
	3.3.1.3 Extended Attack

	3.3.2 Delegation of Authority to Incident Commander
	3.3.3 Resource Allocation and Prioritization
	3.3.3.1 Personnel
	3.3.3.2 Equipment

	3.3.4 Regulatory Compliance for Managing Unplanned Ignitions
	3.3.5 Use of Decision Support Tools — WFDSS
	3.3.6 Wildfire Reporting Requirements
	3.3.7 Suppression Rehabilitation
	3.3.8 Management of Unplanned Ignitions
	3.3.9 Records and Reports
	3.3.10 Incident Reviews

	3.4 Management of Planned Fuels Treatments
	3.4.1 Description of District Fuels Program
	3.4.2 Fuels Treatments and Methods
	3.4.2.1 Prescribed Fire
	3.4.2.2 Mechanical Treatments
	3.4.2.3 Chemical Treatments


	3.5 Fuels Management Project Implementation
	3.5.1 Prescribed Fire Planning
	3.5.2 Prescribed Fire Return Intervals
	3.5.3 Project Implementation
	3.5.4 Protection of Critical Resources
	3.5.5 Smoke Management
	3.5.6 Multiple Prescribed Fires
	3.5.7 Prescribed Fire on Private Lands
	3.5.8 Non-Fire Fuels Treatments
	3.5.9 Fuels Treatment Monitoring
	3.5.10 Funding Processes

	3.6 Treatment Effects Monitoring
	3.6.1 Fire Effects Monitoring
	3.6.2 Non-Fire Treatment Effects Monitoring
	3.6.3 Collaborative Monitoring with other Disciplines
	3.6.4 Fuels Treatment Performance Information/Targets

	3.7 Prevention, Mitigation, and Education
	3.7.1 Wildfire Investigation and Trespass Policies
	3.7.2 Prevention/Mitigation Activities
	3.7.3 Education/Outreach Activities

	3.8 Emergency Stabilization and Burned Area Rehabilitation
	3.9 Spatial Fire Management Plan Monitoring
	3.9.1 SFMP Terminology
	3.9.2 Spatial Fire Management Plan Monitoring



	EA_NMFD-FMP_November2012 FINAL
	U.S. Fish and Wildlife Service, Region 2
	November 2012
	Geospatial Fire Management Planning
	Environmental Assessment for the Spatial Fire Management Plan
	Chapter 1. Purpose and Need
	1.1 Introduction
	1.2 District-wide Management Objectives
	1.2.1 Importance of Defining Objectives

	1.3 Purpose and Need  for Fire Management Actions
	1.4 Management Direction that Influences  the Scope of this Environmental Assessment
	1.4.1 Comprehensive Conservation Plans
	1.4.2 Fire Management Direction and Policies

	1.5 Regulatory Framework
	1.5.1 National Environmental Policy Act
	1.5.2 Endangered Species Act of 1973
	1.5.3 Migratory Bird Treaty Act (16 USC Sec. 703, Supp. I, 1989)
	1.5.4 Neotropical Migratory Bird Conservation Act (16 USC 6101-6102)
	1.5.5 Bald and Golden Eagle Protection Act  (16 USC 668-668d, 54 Stat. 250)
	1.5.6 Other Legislation, Mandates,  and Policies That Guide Management of FWS Lands

	1.6 Decision to Be Made
	1.7 Public Participation and Feedback
	1.7.1 NEPA Scoping Process
	1.7.1.1 What Was Learned During Scoping


	1.8 Permit and License Requirements

	Chapter 2. Alternatives
	2.1 Goals and Objectives
	2.2 Goals and Objectives  of the FWS New Mexico Fire District
	2.2.1 Goals
	2.2.2 Objectives

	2.3 Fire Management Tools/Methods  Used to Meet Treatment Goals and Objectives
	2.3.1 Cost Efficiency
	Source: WFLC 2010


	2.4 Treatment Implementation
	2.4.1 All Fuels Treatment Plans

	2.5 Fire Management Zones
	2.5.1 Community Wildfire Protection Plans
	2.5.1.1 Bitter Lake NWR and SW Native  AR&RC — Chaves County CWPP, 2010
	2.5.1.2 Maxwell NWR — Colfax County CWPP, 2008
	2.5.1.3 San Andres NWR — Dona Ana County CWPP, 2012
	2.5.1.4 Mora NFH-TC — Mora County CWPP, 2005
	2.5.1.5 Las Vegas NWR — San Miguel County CWPP, 2008
	2.5.1.6 Bosque del Apache and Sevilleta NWR — Socorro County CWPP,


	2.6 Proposed Alternatives
	2.6.1 Alternative A: No Action—Continue  Current Level of Fire Management
	2.6.1.1 Overview of Treatment Methods Currently Used
	2.6.1.2 Current Management Actions at the Eight NWRs or NFHs-TCs

	2.6.2 Alternative B: Suppression Only
	2.6.3 Alternative C: Prescribed Fire and Suppression
	2.6.4 Alternative D: Mechanical  and Chemical Treatments with Suppression

	2.7 Comparison of Alternatives
	2.8 Alternatives Considered but  Eliminated from Detailed Study
	2.9 Resource Protection Measures

	Chapter 3. Affected Environment  and Environmental Consequences
	3.1 Introduction
	3.2 Assessing Resources and Effects
	3.2.1 Resources Analyzed in Detail
	3.2.2 Resources Not Analyzed
	3.2.3 Analysis Period (Duration of Effects)
	3.2.4 Definitions for Evaluating Effects
	3.2.4.1 Types of Effects
	3.2.4.2 Intensity of Effects
	3.2.4.3 Indicators

	3.2.5 Analysis of Cumulative Effects
	3.2.6 Present and Reasonably Foreseeable  Future Actions on or in the Vicinity of the Eight NWRs
	3.2.6.1 Ongoing Federal, State, or Local Projects or Plans
	3.2.6.2 Community Wildfire Protection Plans


	3.3  Fire and Fuels Management
	3.3.1 Methodology
	3.3.2 Scope of the Analysis
	3.3.3 Indicators
	Source: NWCG 2004.
	3.3.3.1 Fire Risk and Fire Hazard
	3.3.3.2 Fire Behavior

	3.3.4 Desired Conditions
	3.3.5 Affected Environment
	Source: Scott and Burgan (2005)
	Note 1. for Table 3-2: Adjective class definitions for predicted fire behavior

	3.3.6 Environmental Consequences
	3.3.6.1 Effects of the Four Alternatives on Current Fuel Models


	3.4  Vegetation
	3.4.1 Indicators
	3.4.2 Affected Environment
	3.4.3 Environmental Consequences
	3.4.3.1 Effects of Alternative A on Vegetation
	3.4.3.2 Effects of Alternative B on Vegetation
	3.4.3.3 Effects of Alternative C on Vegetation
	3.4.3.4 Effects of Alternative D on Vegetation
	3.4.3.5 Cumulative Effects


	3.5  Wildlife and Habitat
	3.5.1 Indicators
	3.5.2 Affected Environment
	3.5.2.1 Bitter Lake NWR
	3.5.2.2 Bosque del Apache NWR
	3.5.2.3 SW Native AR&RC
	3.5.2.4 Las Vegas NWR
	3.5.2.5 Maxwell NWR
	3.5.2.6 Mora NFH–FTC
	3.5.2.7 San Andres NWR
	3.5.2.8 Sevilleta NWR

	3.5.3 Environmental Consequences
	3.5.3.1 Effects of Alternative A on Wildlife
	3.5.3.2 Effects of Alternative B on Wildlife
	3.5.3.3 Effects of Alternative C on Wildlife
	3.5.3.4 Effects of Alternative D on Wildlife
	3.5.3.5 Cumulative Effects


	3.6  Special Management Areas
	3.6.1 Affected Environment
	3.6.1.1 Wilderness Areas
	3.6.1.2 Research Natural Areas
	3.6.1.3 Long-term Ecological Research Network

	3.6.2 Environmental Consequences
	3.6.2.1 Effects of Alternative A
	3.6.2.2 Effects of Alternative B
	3.6.2.3 Effects of Alternative C
	3.6.2.4 Effects of Alternative D
	3.6.2.5 Cumulative Effects


	3.7  Water and Soil Resources
	3.7.1 Affected Environment
	3.7.1.1 Bitter Lake NWR
	3.7.1.2 Bosque del Apache NWR
	3.7.1.3 SW Native AR&RC
	3.7.1.4 Las Vegas NWR
	3.7.1.5 Maxwell NWR
	3.7.1.6 Mora NFH-TC
	3.7.1.7 San Andres NWR
	3.7.1.8 Sevilleta NWR

	3.7.2 Environmental Consequences
	3.7.2.1 Effects of Alternative A on Water and Soil
	3.7.2.2 Effects of Alternative B
	3.7.2.3 Effects of Alternative C
	3.7.2.4 Effects of Alternative D
	3.7.2.5 Cumulative Effects


	3.8  Air Quality
	3.8.1 Affected Environment
	3.8.2 Environmental Consequences
	3.8.2.1 Effects of All Alternatives
	3.8.2.2 Cumulative Effects


	3.9  Cultural Resources
	3.9.1 Affected Environment
	3.9.1.1 Bitter Lake NWR
	3.9.1.2 Bosque del Apache NWR
	3.9.1.3 SW Native AR&RC
	3.9.1.4 Las Vegas NWR
	3.9.1.5 Maxwell NWR
	3.9.1.6 Mora NFH-TC
	3.9.1.7 San Andres NWR
	3.9.1.8 Sevilleta NWR

	3.9.2 Environmental Consequences
	3.9.2.1 Effects of Alternative A
	3.9.2.2 Effects of Alternative B
	3.9.2.3 Effects of Alternative C
	3.9.2.4 Effects of Alternative D
	3.9.2.5 Cumulative Effects


	3.10  FWS Values
	3.10.1 Affected Environment
	3.10.2 Environmental Consequences
	3.10.2.1 Effects of Alternative A
	3.10.2.2 Effects of Alternative B
	3.10.2.3 Effects of Alternative C
	3.10.2.4 Effects of Alternative D
	3.10.2.5 Cumulative Effects


	3.11  Public Health and Safety
	3.11.1 Affected Environment
	3.11.1.1 Bitter Lake NWR
	3.11.1.2 Bosque del Apache NWR
	3.11.1.3 SW Native AR&RC
	3.11.1.4 Las Vegas NWR
	3.11.1.5 Maxwell NWR
	3.11.1.6 Mora NFH-TC
	3.11.1.7 San Andres NWR
	3.11.1.8 Sevilleta NWR

	3.11.2 Environmental Consequences
	3.11.2.1 Effects of Alternative A
	3.11.2.2 Effects of Alternative B
	3.11.2.3 Effects of Alternative C
	3.11.2.4 Effects of Alternative D
	3.11.2.5 Cumulative Effects


	3.12  Short-term Uses and Long-term Productivity
	3.13 Unavoidable Adverse Effects
	3.14 Irreversible and Irretrievable Commitment  of Resources
	3.15 Cumulative Effects
	3.16 Energy Requirements, Conservation  Potential, Depletable Resource Requirements
	3.17 Prime Farmland, Rangeland, and Forest Land
	3.18 Possible Conflicts with Other Land Use Plans
	3.19 Other Required Disclosures

	Chapter 4. Consultation and Coordination
	4.1 Preparers and Contributors
	4.2 Federal, State, and Local  Agency Collaboration and Consultation
	4.3 Distribution of the Environmental Assessment and Finding of No Significant Impact

	Chapter 5. Literature Cited

	FONSI-NWFD EA_November2012
	National Plan Pilot
	Chapter 1 Policy
	One avenue to accomplish this mission is through a System of National Wildlife Refuges (NWRS). The NWRS also has a mission which was developed through the Administration Act, as amended by the Improvement Act.  It states:
	“the mission of the System is to administer a national network of lands and waters for the conservation, management, and where appropriate, restoration of the fish, wildlife, and plant resources and their habitats within the United States for the bene...
	Federal Wildland Fire Policy
	National Fire Plan
	U.S. Fish & Wildlife Service (FWS) Policy
	Land Management Plans
	CHAPTER 2.  Environmental Compliance
	National Environmental Policy Act (NEPA)

	Environmental Assessment
	An Environmental Assessment (EA) containing all eight units above was prepared in early 2011.  A 45 day public scoping period was completed prior to the full alternative development and comments from the scoping helped to shape the preferred alternati...
	National Historical Preservation Act of 1966 and Archeological Resources Protection Act of 1979
	Endangered Species Act of 1973 (ESA)
	Clean Air Act of 1990 (CAA)
	Clean Water Act (CWA)
	The Wilderness Act of 1964 (TWA)



	New Mexico Fire District SFMP_October2012 sml
	Contents
	Table
	Chapter 1. Policy
	1.1 U.S. Fish and Wildlife Service  Mission, Goals and Refuge Purpose
	1.2 Federal Wildland Fire Policy
	1.3 Federal Wildland Fire Cost Effectiveness Policy
	1.4 National Fire Plan
	1.5 Department of Interior and Service  Fire Management Plan Requirement
	1.6 U.S. Fish and Wildlife Service Policy
	1.6.1 Regional Policies
	1.6.2 Land Management Plans


	Chapter 2. Environmental Compliance
	2.1 National Environmental Policy Act
	2.1.1 Environmental Assessment
	2.1.2 Categorical Exclusions

	2.2 National Historical Preservation Act of 1966  and Archeological Resources Protection Act of 1979
	2.3 Endangered Species Act of 1973
	2.4 Clean Air Act of 1990
	2.5 Clean Water Act
	2.6 The Wilderness Act of 1964

	Chapter 3. New Mexico Fire District  Fire Management Program
	3.1 District Spatial Fire Management Plan
	3.1.1 Purpose of the Spatial Fire Management Plan
	3.1.2 NEPA Compliance and Public Involvement
	3.1.2.1 Fire Management Goals
	3.1.2.2 Fire Management Objectives

	3.1.3 Description of District
	3.1.3.1 Bitter Lake National Wildlife Refuge
	3.1.3.2 Bosque del Apache National Wildlife Refuge
	3.1.3.3 Dexter National Fish Hatchery–Technology Center
	3.1.3.4 Las Vegas National Wildlife Refuge
	3.1.3.5 Maxwell National Wildlife Refuge
	3.1.3.6 Mora National Fish Hatchery–Technology Center
	3.1.3.7 San Andres National Wildlife Refuge
	3.1.3.8 Sevilleta National Wildlife Refuge

	3.1.4 Historical Role of Fire on District
	3.1.4.1 Ignition Source and Seasonality


	3.2 Wildland Fire Operational Guidance
	3.2.1 General Description of Fire Management Zones
	3.2.1.1 Asset Protection Zone (APZ)
	3.2.1.2 Strategic Management Zone (SMZ)
	3.2.1.3 Land Management Zone (LMZ)

	3.2.2 Preparedness
	3.2.3 Program Reviews
	3.2.4 Training/Qualifications
	3.2.5 Physical Training
	3.2.6 Staffing and Training Plans
	3.2.7 Delegation of Authority to Fire Staff
	3.2.8 Readiness
	3.2.9 PPE
	3.2.10 Equipment
	3.2.11 Aviation Management
	3.2.12 Fire Detection
	3.2.13 Use of Wildland Fire Resource Advisors
	3.2.14 Use of Administratively Determined (AD’s) Firefighters
	3.2.15 Mutual Aid and Cross Boundary Operations

	3.3 Incident Management
	3.3.1 Dispatch, Initial Response and Initial Attack
	3.3.1.1 Dispatch Plan
	3.3.1.2 Size-Up and Initial Attack
	3.3.1.3 Extended Attack

	3.3.2 Delegation of Authority to Incident Commander
	3.3.3 Resource Allocation and Prioritization
	3.3.3.1 Personnel
	3.3.3.2 Equipment

	3.3.4 Regulatory Compliance for Managing Unplanned Ignitions
	3.3.5 Use of Decision Support Tools — WFDSS
	3.3.6 Wildfire Reporting Requirements
	3.3.7 Suppression Rehabilitation
	3.3.8 Management of Unplanned Ignitions
	3.3.9 Records and Reports
	3.3.10 Incident Reviews

	3.4 Management of Planned Fuels Treatments
	3.4.1 Description of District Fuels Program
	3.4.2 Fuels Treatments and Methods
	3.4.2.1 Prescribed Fire
	3.4.2.2 Mechanical Treatments
	3.4.2.3 Chemical Treatments


	3.5 Fuels Management Project Implementation
	3.5.1 Prescribed Fire Planning
	3.5.2 Prescribed Fire Return Intervals
	3.5.3 Project Implementation
	3.5.4 Protection of Critical Resources
	3.5.5 Smoke Management
	3.5.6 Multiple Prescribed Fires
	3.5.7 Prescribed Fire on Private Lands
	3.5.8 Non-Fire Fuels Treatments
	3.5.9 Fuels Treatment Monitoring
	3.5.10 Funding Processes

	3.6 Treatment Effects Monitoring
	3.6.1 Fire Effects Monitoring
	3.6.2 Non-Fire Treatment Effects Monitoring
	3.6.3 Collaborative Monitoring with other Disciplines
	3.6.4 Fuels Treatment Performance Information/Targets

	3.7 Prevention, Mitigation, and Education
	3.7.1 Wildfire Investigation and Trespass Policies
	3.7.2 Prevention/Mitigation Activities
	3.7.3 Education/Outreach Activities

	3.8 Emergency Stabilization and Burned Area Rehabilitation
	3.9 Spatial Fire Management Plan Monitoring
	3.9.1 SFMP Terminology
	3.9.2 Spatial Fire Management Plan Monitoring



	BDA_pilot_FMP_Final_09132012
	BTL_pilot_FMP_Final_110112
	Land/Resource Management Planning Documents

	LVS_pilot_FMP_Final_09132012
	Land/Resource Management Planning Documents

	MORA_pilot_FMP_Final_09132012
	Land/Resource Management Planning Documents
	GOAL 2:  Maintain or strengthen existing interagency and jurisdictional relationships. Establish new partnerships within the community for improving wildlife and habitat resources on the Hatchery and the Ecosystem


	MXL_pilot_FMP_Final_09052012
	SANWR_pilot_FMP_Final_09132012
	Location
	Land Ownership/Use
	Mission
	Land/Resource Management Planning Documents


	SEV_pilot_FMP_Final_09122012
	Appendix G
	Sevilleta National Wildlife Refuge
	G.1 Introduction
	G.2 Land Management Planning and Partnerships
	Fire Management Considerations and Constraints

	Unique Hazards
	Special Fire Behavior Considerations


	SW_NARRC_FMP_Final_11052012
	Land/Resource Management Planning Documents

	Appendix I_Herbicides_PUPs_NMFD EA-FMP smaller
	AppendixI_Herbicides_PUPs_NMFD EA-FMP smaller
	Section I-1: Herbicide Information

	delegation
	SFMP ANNUAL EDIT LIST
	Spatial FMP Mapset Template smaller
	BDA_FMPCurrentConditionsMapLR smaller
	BDA_FMPOperationsMapLR smaller
	BDA_FMPPlanningMapLR smaller
	BitterLake_FMPCurrentConditionsMapLR sml
	BitterLake_FMPOperationsMapLR sml
	BitterLake_FMPPlanningMapLR sml
	LasVegas_FMPCurrentConditionsMapLR sml
	LasVegas_FMPPlanningAndOpsMapLR sml
	Maxwell_FMPCurrentConditionsMapLR sml
	Maxwell_FMPPlanningAndOpsMapLR sml
	Mora_FMPPlanningAndOpsMapLR sml
	MoraNFH_FMPCurrentConditionsMapLR sml
	SanAndres_FMPCurrentConditionsMapLR sml
	SanAndres_FMPOperationsandPlanningMapLR sml
	SEV_FMPCurrentConditionsMapLR sml
	SEV_FMPOperationsMapLR sml
	SEV_PlanningMapLR sml
	SW_NARRC_FMPCurrentConditionsMap sml
	SW_NARRC_FMPPlanningAndOpsMap sml
	FMP pre-meeting notes
	FMP Long Form Checklist_SMP_8_13
	FWS Spatial Planning Meeting_notes
	Spatial FMP Agenda
	Spatial_FMP_Brief_2012.04.11
	Regional Signature Page sml
	RO_brief power point smaller
	Slide Number 1
	What is a Spatial FMP?
	Written FMP vs SFMP
	HISTORY
	SFMP layout
	FUTURE
	Questions?

	EA_NMFD-FMP_November2012 FINAL
	U.S. Fish and Wildlife Service, Region 2
	November 2012
	Geospatial Fire Management Planning
	Environmental Assessment for the Spatial Fire Management Plan
	Chapter 1. Purpose and Need
	1.1 Introduction
	1.2 District-wide Management Objectives
	1.2.1 Importance of Defining Objectives

	1.3 Purpose and Need  for Fire Management Actions
	1.4 Management Direction that Influences  the Scope of this Environmental Assessment
	1.4.1 Comprehensive Conservation Plans
	1.4.2 Fire Management Direction and Policies

	1.5 Regulatory Framework
	1.5.1 National Environmental Policy Act
	1.5.2 Endangered Species Act of 1973
	1.5.3 Migratory Bird Treaty Act (16 USC Sec. 703, Supp. I, 1989)
	1.5.4 Neotropical Migratory Bird Conservation Act (16 USC 6101-6102)
	1.5.5 Bald and Golden Eagle Protection Act  (16 USC 668-668d, 54 Stat. 250)
	1.5.6 Other Legislation, Mandates,  and Policies That Guide Management of FWS Lands

	1.6 Decision to Be Made
	1.7 Public Participation and Feedback
	1.7.1 NEPA Scoping Process
	1.7.1.1 What Was Learned During Scoping


	1.8 Permit and License Requirements

	Chapter 2. Alternatives
	2.1 Goals and Objectives
	2.2 Goals and Objectives  of the FWS New Mexico Fire District
	2.2.1 Goals
	2.2.2 Objectives

	2.3 Fire Management Tools/Methods  Used to Meet Treatment Goals and Objectives
	2.3.1 Cost Efficiency
	Source: WFLC 2010


	2.4 Treatment Implementation
	2.4.1 All Fuels Treatment Plans

	2.5 Fire Management Zones
	2.5.1 Community Wildfire Protection Plans
	2.5.1.1 Bitter Lake NWR and SW Native  AR&RC — Chaves County CWPP, 2010
	2.5.1.2 Maxwell NWR — Colfax County CWPP, 2008
	2.5.1.3 San Andres NWR — Dona Ana County CWPP, 2012
	2.5.1.4 Mora NFH-TC — Mora County CWPP, 2005
	2.5.1.5 Las Vegas NWR — San Miguel County CWPP, 2008
	2.5.1.6 Bosque del Apache and Sevilleta NWR — Socorro County CWPP,


	2.6 Proposed Alternatives
	2.6.1 Alternative A: No Action—Continue  Current Level of Fire Management
	2.6.1.1 Overview of Treatment Methods Currently Used
	2.6.1.2 Current Management Actions at the Eight NWRs or NFHs-TCs

	2.6.2 Alternative B: Suppression Only
	2.6.3 Alternative C: Prescribed Fire and Suppression
	2.6.4 Alternative D: Mechanical  and Chemical Treatments with Suppression

	2.7 Comparison of Alternatives
	2.8 Alternatives Considered but  Eliminated from Detailed Study
	2.9 Resource Protection Measures

	Chapter 3. Affected Environment  and Environmental Consequences
	3.1 Introduction
	3.2 Assessing Resources and Effects
	3.2.1 Resources Analyzed in Detail
	3.2.2 Resources Not Analyzed
	3.2.3 Analysis Period (Duration of Effects)
	3.2.4 Definitions for Evaluating Effects
	3.2.4.1 Types of Effects
	3.2.4.2 Intensity of Effects
	3.2.4.3 Indicators

	3.2.5 Analysis of Cumulative Effects
	3.2.6 Present and Reasonably Foreseeable  Future Actions on or in the Vicinity of the Eight NWRs
	3.2.6.1 Ongoing Federal, State, or Local Projects or Plans
	3.2.6.2 Community Wildfire Protection Plans


	3.3  Fire and Fuels Management
	3.3.1 Methodology
	3.3.2 Scope of the Analysis
	3.3.3 Indicators
	Source: NWCG 2004.
	3.3.3.1 Fire Risk and Fire Hazard
	3.3.3.2 Fire Behavior

	3.3.4 Desired Conditions
	3.3.5 Affected Environment
	Source: Scott and Burgan (2005)
	Note 1. for Table 3-2: Adjective class definitions for predicted fire behavior

	3.3.6 Environmental Consequences
	3.3.6.1 Effects of the Four Alternatives on Current Fuel Models


	3.4  Vegetation
	3.4.1 Indicators
	3.4.2 Affected Environment
	3.4.3 Environmental Consequences
	3.4.3.1 Effects of Alternative A on Vegetation
	3.4.3.2 Effects of Alternative B on Vegetation
	3.4.3.3 Effects of Alternative C on Vegetation
	3.4.3.4 Effects of Alternative D on Vegetation
	3.4.3.5 Cumulative Effects


	3.5  Wildlife and Habitat
	3.5.1 Indicators
	3.5.2 Affected Environment
	3.5.2.1 Bitter Lake NWR
	3.5.2.2 Bosque del Apache NWR
	3.5.2.3 SW Native AR&RC
	3.5.2.4 Las Vegas NWR
	3.5.2.5 Maxwell NWR
	3.5.2.6 Mora NFH–FTC
	3.5.2.7 San Andres NWR
	3.5.2.8 Sevilleta NWR

	3.5.3 Environmental Consequences
	3.5.3.1 Effects of Alternative A on Wildlife
	3.5.3.2 Effects of Alternative B on Wildlife
	3.5.3.3 Effects of Alternative C on Wildlife
	3.5.3.4 Effects of Alternative D on Wildlife
	3.5.3.5 Cumulative Effects


	3.6  Special Management Areas
	3.6.1 Affected Environment
	3.6.1.1 Wilderness Areas
	3.6.1.2 Research Natural Areas
	3.6.1.3 Long-term Ecological Research Network

	3.6.2 Environmental Consequences
	3.6.2.1 Effects of Alternative A
	3.6.2.2 Effects of Alternative B
	3.6.2.3 Effects of Alternative C
	3.6.2.4 Effects of Alternative D
	3.6.2.5 Cumulative Effects


	3.7  Water and Soil Resources
	3.7.1 Affected Environment
	3.7.1.1 Bitter Lake NWR
	3.7.1.2 Bosque del Apache NWR
	3.7.1.3 SW Native AR&RC
	3.7.1.4 Las Vegas NWR
	3.7.1.5 Maxwell NWR
	3.7.1.6 Mora NFH-TC
	3.7.1.7 San Andres NWR
	3.7.1.8 Sevilleta NWR

	3.7.2 Environmental Consequences
	3.7.2.1 Effects of Alternative A on Water and Soil
	3.7.2.2 Effects of Alternative B
	3.7.2.3 Effects of Alternative C
	3.7.2.4 Effects of Alternative D
	3.7.2.5 Cumulative Effects


	3.8  Air Quality
	3.8.1 Affected Environment
	3.8.2 Environmental Consequences
	3.8.2.1 Effects of All Alternatives
	3.8.2.2 Cumulative Effects


	3.9  Cultural Resources
	3.9.1 Affected Environment
	3.9.1.1 Bitter Lake NWR
	3.9.1.2 Bosque del Apache NWR
	3.9.1.3 SW Native AR&RC
	3.9.1.4 Las Vegas NWR
	3.9.1.5 Maxwell NWR
	3.9.1.6 Mora NFH-TC
	3.9.1.7 San Andres NWR
	3.9.1.8 Sevilleta NWR

	3.9.2 Environmental Consequences
	3.9.2.1 Effects of Alternative A
	3.9.2.2 Effects of Alternative B
	3.9.2.3 Effects of Alternative C
	3.9.2.4 Effects of Alternative D
	3.9.2.5 Cumulative Effects


	3.10  FWS Values
	3.10.1 Affected Environment
	3.10.2 Environmental Consequences
	3.10.2.1 Effects of Alternative A
	3.10.2.2 Effects of Alternative B
	3.10.2.3 Effects of Alternative C
	3.10.2.4 Effects of Alternative D
	3.10.2.5 Cumulative Effects


	3.11  Public Health and Safety
	3.11.1 Affected Environment
	3.11.1.1 Bitter Lake NWR
	3.11.1.2 Bosque del Apache NWR
	3.11.1.3 SW Native AR&RC
	3.11.1.4 Las Vegas NWR
	3.11.1.5 Maxwell NWR
	3.11.1.6 Mora NFH-TC
	3.11.1.7 San Andres NWR
	3.11.1.8 Sevilleta NWR

	3.11.2 Environmental Consequences
	3.11.2.1 Effects of Alternative A
	3.11.2.2 Effects of Alternative B
	3.11.2.3 Effects of Alternative C
	3.11.2.4 Effects of Alternative D
	3.11.2.5 Cumulative Effects


	3.12  Short-term Uses and Long-term Productivity
	3.13 Unavoidable Adverse Effects
	3.14 Irreversible and Irretrievable Commitment  of Resources
	3.15 Cumulative Effects
	3.16 Energy Requirements, Conservation  Potential, Depletable Resource Requirements
	3.17 Prime Farmland, Rangeland, and Forest Land
	3.18 Possible Conflicts with Other Land Use Plans
	3.19 Other Required Disclosures

	Chapter 4. Consultation and Coordination
	4.1 Preparers and Contributors
	4.2 Federal, State, and Local  Agency Collaboration and Consultation
	4.3 Distribution of the Environmental Assessment and Finding of No Significant Impact

	Chapter 5. Literature Cited

	Environment-Action-Statement_NMFD_October 2012

