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PUBLIC COMMENT OPPORTUNITY
Public, or external, scoping was conducted through the National Park Service (NPS) Planning, Environment, and Public Comment website where a scoping notice and brochure were posted on January 8, 2016, to inform the public of the proposed project. The scoping brochure was also sent to the Salinas Pueblo Missions National Monument’s mailing list to solicit feedback for the environmental assessment (EA). The public scoping period ended on February 5, 2016.  Sixteen comments were received during the public scoping period. Fourteen comments were received from the general public; concerns included the potential risk of fire escape during prescribed burning, potential negative impacts to plants and wildlife, potential negative impacts to air quality as a result of smoke, potential negative impacts to soils and water resources, potential negative impacts to cultural resources, potential negative impacts to soundscapes and visual resources, and questions regarding the basis for historical landscape reconstruction. Two comments were received during tribal consultation; the Ysleta del Sur Pueblo and the Hopi Tribe requested continued consultation on the project. 
The Fire Management Plan (FMP) EA will be available for public comments for 30 days; comments are due July 20th. Copies of the EA will be provided to interested individuals upon request. Reviewers should provide comments on the EA during the review period. Comments on the EA should be specific and discuss the adequacy of the analysis and the merits of the alternatives discussed. Following closure of the review period, all public comments will be reviewed and analyzed prior to release of the decision document. The NPS will issue responses to any substantive comments received during the review period and will make appropriate changes to the EA as needed.
If you wish to comment on this EA, please go to: http://parkplanning.nps.gov/SAPU. The open for comment link on the left-hand side provides access to the EA. Comments can also be submitted by mail to the address below. Comments must be submitted by July 20th. Comments cannot be received by email. 
Superintendent
Salinas Pueblo Missions National Monument
Fire Management Plan
P.O. Box 517
Mountainair, NM  87036-0517
Before including your address, telephone number, e-mail address, or other personal identifying information in your comments, you should be aware that your entire comment (including personal identifying information) may be publically available at any time. While you may include in your comment direction to withhold your personal identifying information from public review, we cannot guarantee that we will be able to do so. 
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[bookmark: _Toc453576206]PURPOSE AND NEED FOR ACTION
[bookmark: _Toc453576207]Introduction
The National Park Service (NPS) is considering actions at Salinas Pueblo Missions National Monument (monument) to manage wildland fire and conduct related fire management activities. This environmental assessment (EA) describes the effects of the proposed project on the human environment and provides an opportunity for the public to comment on the proposed project in accordance with the National Environmental Policy Act of 1969 (NEPA), Council on Environmental Quality (CEQ) regulations (40 Code of Federal Regulations [CFR] 1500–1508), and other applicable laws, regulations, and policies. 
NEPA requires that every federal agency conduct an analysis of impacts for “major Federal actions significantly affecting the quality of the human environment” along with alternatives to those actions. Agencies are required to make informed decisions based on analysis conducted under NEPA and input obtained from the public and interested stakeholders. This EA complies with NEPA, the U.S. Department of the Interior’s NEPA regulations (43 CFR 46), and NPS Director’s Order (DO) 12 (NPS 2001), its accompanying Handbook (2015), and supplemental guidance. This EA also analyzes the effects of the project on historic properties in accordance with Section 106 of the National Historic Preservation Act and federally listed species in accordance with Section 7 of the Endangered Species Act.
This document provides for review of alternatives relative to the implementation of the monument’s programmatic Fire Management Plan (FMP). In that context, it generally characterizes habitat types and special features of the monument, such as cultural resources, visitor use and experience, and wildlife (see Chapter 3 for a full description of all resources analyzed in this EA). Upon completion of this EA and FMP, project-level planning, i.e., prescribed burn plans, would be formulated with greater specificity and attention to special features associated with each project area. Endangered species consultation, unique habitat and wetland assessment, and cultural resource consultation would be conducted for the FMP revision. Listed species and wetlands are in discrete and limited areas in the monument and, therefore, the preponderance of fuel treatments would be conducted in areas where these features are not present. 
The term wildland fire is used throughout this EA, as defined in NPS Reference Manual 18: Wildland Fire Management (NPS 2014a: Chapter 2, pg. 1). The definition is summarized here for the reader. Wildland fire is a general term describing any non-structure fire that occurs in vegetation and/or natural fuels. There are two types of wildland fire: planned ignitions or unplanned ignitions. Planned ignitions are also referred to as prescribed fire or prescribed burns. Prescribed fire is any fire intentionally ignited by management under an approved plan to meet specific objectives. Unplanned ignitions are those fires not intentionally ignited by management and are also referred to as wildfire. A prescribed fire that has expanded beyond the prescribed burn plan, or escaped, is considered a wildfire. These terms are used throughout the EA and are visually summarized in Figure 1.1.

[bookmark: _Ref444764446][bookmark: _Toc444764628][bookmark: _Toc444764650][bookmark: _Toc444764737][bookmark: _Toc453576264]Figure 1.1.	Types of wildland fire as defined in NPS Reference Manual 18 (NPS 2014a: Chapter 2).
[bookmark: _Toc453576208]Purpose and Need of the Action
The purpose of the federal action is to update the FMP for the monument to comply with the NPS’s wildland fire policy directives, DO 18, Wildland Fire Management, and NPS Reference Manual 18. DO 18 requires that parks “with burnable vegetation must have an approved Fire Management Plan that will address the need for adequate funding and staffing to support its fire management program” (NPS 2008a). 
The existing FMP for the monument needs to be revised to meet current NPS policies. NPS and National Interagency Fire Center policies have changed since the 2005 FMP was written. Revisions and updates have been made to NPS Reference Manual 18 (NPS 2014a) to comply with the 2009 Guidance for Implementation of Federal Wildland Fire Management Policy (U.S. Department of the Interior and U.S. Department of Agriculture 2009).  In addition, the previous FMP was revised and approved for compliance with NEPA as a categorically excluded action under 516 Departmental Manual 2, Appendix 1.12, which is no longer valid. The previous FMP allowed for fuel reduction activities, however due to the discontinuation of the categorical exclusion the monument is limited to suppression only activities, until a new environmental review is completed.
Fires have been prevented and suppressed for the last 70 to 90 years on most public lands throughout the western United States, which has greatly affected forest health and wildlife. Without the natural process of fire, southwestern forest and woodlands have become overstocked and vulnerable to drought, insects, and unwanted fire effects from severe wildfire. There is a need to restore these forest and woodland ecosystems within the monument using fire management tools that would re-establish the natural fire regime to benefit native plant and animal communities while at the same time protecting visitors, facilities, and cultural resources within and adjacent to the monument from severe wildfire. The monument has also identified the need to manage the landscape within the monument to better represent the historical landscape conditions from the time period the pueblos were active.  In order to maintain the monument’s ongoing fire management program and add new management tools, the FMP needs to be revised. 
[bookmark: _Toc453576209]Federal Wildland Fire Policy
NPS Reference Manual 18 requires all parks with vegetation capable of sustaining fire to develop an FMP to meet the specific resource objectives for that park or monument and to ensure firefighter and public safety are not compromised. NPS Reference Manual 18 identifies wildland fire management activities as “essential to the accomplishment of the NPS mission” (NPS 2014a: Chapter 1, page 4). 
NPS Reference Manual 18 cites the federal fire cohesive strategic goals:
Restore and maintain landscapes: Landscapes across all jurisdictions are resilient to fire-related disturbances in accordance with management objectives.
Encourage fire-adaptive communities: Human populations and infrastructure can withstand a wildfire without loss of life and property. 
Respond to wildfire: All jurisdictions participate in making and implementing safe, effective, efficient risk-based wildfire management decisions. 
[bookmark: _Toc453576210]Scoping
Scoping is an early and open process to determine the scope of environmental issues and alternatives to be addressed in the EA. Both internal (with NPS staff) and external (with the public) scoping was conducted for the proposed FMP.  
[bookmark: _Toc453576211]Internal Scoping
Internal scoping was conducted on November 13, 2015, by an interdisciplinary team of professionals from the monument and the NPS Intermountain Regional Office, including representatives from fire management, resource management, interpretation, NEPA specialists, and the private contractor working on the EA. The interdisciplinary team discussed the following project elements:
Introduce the project to the larger team and review the 2005 FMP;
Discuss communication protocols for the project;
Draft the purpose and need statement and define project objectives;
Identify issues to be discussed and analyzed in the EA;
Update the Environmental Screening Form (ESF); and
Discuss data needs for subsequent project milestones.
Internal scoping was facilitated using the NPS ESF. All resources listed on the form were thoroughly reviewed and discussed by the interdisciplinary team. The ESF was ultimately updated and used to inform the development of the draft EA.   
[bookmark: _Toc453576212]Public Scoping 
The public scoping period for the FMP EA was advertised from January 8 to February 5, 2016. A copy of the public scoping brochure was posted on the NPS Planning, Environment and Public Comment (PEPC) website and sent to the monument’s mailing list. A public scoping meeting was hosted by the monument on January 22, 2016, at the Dr. Saul Building in Mountainair, New Mexico. Five people attended the public scoping meeting. In total, 16 public comment letters or forms were received during the 30-day public scoping period. Table 1.1 summarizes the nature of the public scoping comments received and the corresponding section where the subject is addressed in this EA.


[bookmark: _Ref444764550][bookmark: _Toc453576259]Table 1.1.	Public Scoping Comments Received for the Proposed Project 
	Issue
	Number of Comments Received on 
Each Topic
	Corresponding EA Section

	Air quality, including climate change and impacts from smoke 
	6
	See Section 3.1 for climate change discussion and Section 3.3 for air quality analysis.

	Risk of escape for prescribed fire
	5
	See Section 2.2.2 for description of fire management strategies.

	Visual resource impacts from proposed fire management activities
	1
	See Section 3.9 for visual resource analysis.

	Impacts to vegetation and wildlife from proposed fire management activities
	8
	See Section 3.5 for vegetation resource analysis and Section 3.6 for wildlife analysis.

	Noise associated with fire management activities
	2
	See Section 1.4.2 for information regarding noise and the monument’s soundscape.

	Impacts to soils from proposed fire management activities
	2
	See Section 3.4 for soils analysis.

	Impacts to water resources, including acequias
	1
	See Section 3.4 for water resource analysis.

	Impacts to cultural resources from proposed fire management activities
	5
	See Section 3.7 for cultural resource analysis.

	Use of youth groups to assist with implementation of fuel reduction activities
	5
	See Section 2.2.3 for description of fuel management strategies.

	Use of grazing to reduce the accumulation of fuels with the monument
	1
	See Section 2.2.3 for description of fuel management strategies.

	Basis for historical landscape reconstruction and period of reconstruction  
	2
	See Section 3.7 for cultural resource analysis.

	Impacts to paleontological resources from proposed fire management activities
	1
	See Section 3.8 for paleontological resource analysis.



Refer to Section 4, Consultation and Coordination, for more information about the scoping period, including correspondence with agencies and Indian tribes.
[bookmark: _Toc453576213]Issues 
The purpose of this EA is to analyze anticipated impacts resulting from the Proposed Action and alternatives on resources, monument visitors, and neighbors. Issue statements were developed to focus the impacts analysis contained in Chapter 3 on those issues of critical importance relating to the monument and the Proposed Action.  Issue statements were developed from the questions and comments brought forth during scoping, staff knowledge of monument resources, and laws, regulations, policies, or orders applicable to the proposed project. Some issues were eliminated from detailed analysis because the issue is not relevant to the Proposed Action, a particular resource is not present within the proposed project area, or because the Proposed Action and alternatives would have no impact. 
[bookmark: _Toc453576214]Issues Retained for Analysis
The issues identified during scoping that are evaluated in this EA are summarized in Table 1.2, including rationale for retaining the topic and relevant laws, regulations, and policies.


[bookmark: _Ref420415015][bookmark: _Toc453576260]Table 1.2.	Issues Retained for Detailed Analysis
	Resource
	Issue associated with resource
	Relevant Laws, Regulations, 
and Policies

	Air Quality
	Air quality would be impacted from both prescribed fire and wildfire occurrences within the monument. The impact of smoke to local community members and monument visitors would depend on weather conditions when fires are active and an individual’s sensitivity to smoke. Prescribed burn plans would follow state smoke management guidelines, issued by the New Mexico Environment Department. Section 3.3 addresses impacts to air quality. 
	NPS Organic Act of 1916, as amended; Clean Air Act, as amended; NPS Reference Manual 18; Resource Management Guidelines (NPS-77); NPS Management Policies 2006; NEPA; New Mexico Smoke Management Regulations (New Mexico Administrative Code 20.2.65)

	Soil and water resources
	Fire management activities could result in both adverse and beneficial impacts to water resources. Sensitive soils could be adversely impacted by fire management activities, specifically wildfire. Section 3.4 addresses impacts to soil and water resources. 
	NPS Organic Act of 1916, as amended; Clean Water Act, as amended; Resource Management Guidelines (NPS-77); NPS Management Policies 2006; NEPA

	Vegetation, including invasive species
	The Proposed Action could result in the preservation/restoration of grasslands through the removal of vegetation, primarily juniper (Juniperus sp.) trees that are encroaching on grasslands. The project would also occur in areas targeted for nonnative species eradication. Section 3.5 addresses impacts to vegetation. The project would restore and preserve existing woodland and forest species.
	NPS Organic Act of 1916, as amended; NPS Management Policies 2006; Resource Management Guidelines (NPS-77); Federal Noxious Weed Control Act; Executive Order 13112 for Invasive Species; NEPA

	Wildlife, including migratory birds
	Fire management activities have the potential to impact wildlife species known to occur within the monument, including migratory birds and native species. Section 3.6 addresses impacts to wildlife species. 
	NPS Organic Act of 1916; NPS Management Polices 2006; Resource Management Guidelines (NPS-77); Fish and Wildlife Coordination Act of 1934 (Public Law 85-624) as amended; Executive Order 12088;  Migratory Bird Treaty Act; Endangered Species Act of 1973; NEPA

	Cultural resources, including pre-contact and historic-period resources, museum collections, and cultural landscapes
	The monument preserves unique archeological records of Pueblo Indian cultural development and contact with the Spanish, which is represented in both the pre-contact and historic-period structures, as well as the cultural landscape. Fire management activities could adversely impact these cultural resources, especially during a wildfire. Section 3.7 addresses impacts to cultural resources. 
	National Historic Preservation Act; Executive Order 11593, Protection and Enhancement of the Cultural Environment; Archeological and Historic Preservation Act; Secretary of the Interior’s Standards and Guidelines for Archeology and Historic Preservation; Programmatic Memorandum of Agreement among the NPS, Advisory Council on Historic Preservation, and the National Council of State Historic Preservation Officers (2008); NPS Management Polices 2006; DO-28; NEPA

	Paleontological resources
	Paleontological resources are known to occur within the monument. Fire management activities could result in adverse impacts to these resources, especially during a wildfire. Section 3.8 addresses impacts to paleontological resources.
	NPS Management Policies 2006; NEPA

	Visitor use and experience
	Fire management activities could disrupt visitor use and experience in the form of temporary closures, smoke, or noise from site-specific treatment implementation. Section 3.9 addresses impacts to visitor use and experience. 
	NPS Management Policies 2006; NEPA

	Land use
	One inholding is located within the monument’s boundary. Residents associated with this inholding could be affected by the proposed fire management activities. Section 3.10 addresses impacts to land use.
	NPS Management Policies 2006; NEPA


[bookmark: _Ref444765802][bookmark: _Ref444765803][bookmark: _Toc453576215]Issues Considered and Dismissed from Further Consideration
The following issues were eliminated from consideration because either the resources are not present in the areas proposed for management implementation or because there are no anticipated impacts to the resource from the alternatives. 
Wetlands
Wetlands occur within the monument and may be located in areas where fire management activities would be implemented under the Proposed Action. NPS policy (DO 77-1) states that activities with the potential to adversely impact wetlands are subject to the NPS procedures for implementation of Executive Order 11990 (NPS 2012). These are activities with the potential to degrade any of the natural and beneficial biotic, cultural, and other functions and values of wetlands. Examples of activities with the potential to adversely impact wetlands include water diversion, pumping, flooding, dredging, channelizing, filling, nutrient enrichment, impounding, placing of structures or other facilities, and other activities that degrade natural wetland processes, functions, or values. Neither alternative considered in this EA proposes any of these activities. In fact, one of objectives of the FMP revision would be to manage for long-term beneficial impacts to wetlands, seeps, and springs within the monument. 
NPS Procedural Manual 77-1: Wetland Protection identifies actions that may be excepted from the statement of findings requirement and compensation requirements outlined in DO 77-1 (NPS 2012). The Proposed Action is intended to either avoid activities within wetlands or result in mostly beneficial impacts to wetlands. Best management practices (BMPs) and other conditions specifically identified in the procedural manual Appendix 2 will be followed. 
The Proposed Action, revision of the FMP, would not result in new adverse impacts to wetlands regulated by Section 10 of the Rivers and Harbors Act, Section 404 of the Clean Water Act, Executive Order 11990 Protection of Wetlands, the Coastal Zone Management Act, NPS DO 77-1 Wetland Protection and its accompanying Procedural Manual DO 77-1: Wetland Protection, and the NPS no net loss of wetlands goal. Therefore, a DO 77-1 “Wetland Statement of Findings” is not required.
Threatened or Endangered Species
Special status species include species listed as threatened or endangered under the Endangered Species Act, state-listed species, and other species considered sensitive by the monument. The NPS completed a Biological Assessment in support of the FMP EA for the project, utilizing USFWS online resources to research T & E species that may be potentially impacted. The assessment concluded that habitat for T & E species that were addressed in the assessment will not be affected with this action. Therefore there would be “no effect” to any federally listed or proposed species or designated critical habitat from the proposed management action. Due to the “no effect” determination, no USFWS consultation was made.  Therefore, the topic was dismissed from further analysis.  
Soundscapes
A monument’s natural soundscape encompasses the natural sounds that occur in the monument, including the physical capacity for transmitting those natural sounds and the interrelationship among monument natural sounds of different frequencies and volumes (NPS 2006a). The implementation of the FMP would include periodic noise from mechanical equipment, fire engines, and possible use of helicopters. The noise contributed to the monument’s soundscape from the Proposed Action would be temporary, infrequent, and dispersed over different parts of the monument at different times. Planned activities and routes would be planned to access prescribed burn areas to avoid unnecessary impacts to the monument’s soundscape. Implementation of the FMP is not expected to change the character of the soundscape at the monument; therefore, this topic was dismissed from further analysis. 
Geological Features and Processes
Petroglyphs occur on rock outcroppings within the monument. The rock outcroppings are located in areas where no proposed fire management activities would occur. Implementation of the FMP is not expected to impact geological features or processes. This topic was dismissed from detailed analysis. 
Socioeconomics
Implementation of the FMP is not expected to impact the population, income, or employment base of neighboring communities. The Proposed Action would not have a measurable impact on the local or regional economy. Proposed fire management activities would require the need for additional personnel during prescribed burns or suppression events. Also, short-term monument closures may be necessary to protect public health and safety during planned and unplanned ignitions. Because no adverse impacts to the socioeconomic conditions were identified, this impact topic was dismissed from further analysis. 
Environmental Justice
Executive Order 12898, Federal Actions to Address Environmental Justice in Minority Populations and Low-Income Populations, directs agencies to address environmental and human health conditions in minority and low-income communities to avoid the disproportionate placement of any adverse effects from federal policies and actions on these populations. The area around the monument may include low-income and minority populations, but these populations would not be disproportionately adversely affected by the activities associated with the implementation of an FMP. Therefore, this topic was dismissed from further analysis.
Public Health and Safety
In accordance with NPS Management Policies (2006), the NPS would seek to provide a safe and healthful environment for visitors and employees. Due to the emphasis placed on safety in all federal fire management policies and the current monument practice of using available resources to notify the public of planned and unplanned ignitions, the revision of the FMP is not anticipated to impact public health and safety. Potential impacts of fire management on public health from the release of airborne constituents are discussed in Section 3.3, Air Resources, and potential impacts to visitor safety are addressed in Section 3.9, Recreation and Visitor Experience. 
Operational guidance directs all fire management activities to be conducted to enhance and provide resource benefit and mitigate risk from unwanted wildfire while providing for firefighter and public safety. All actions would conform to safety policies defined in, but not limited to, the Interagency Standards for Fire and Fire Aviation Operations Guide (Red Book), DO 18, and the Standards for Operations and Safety chapter in NPS Reference Manual 18 (NPS 2014a).
Firefighter safety is of primary concern and its procedures are dictated by laws, regulations, policies, and guidelines. National fire policy states that firefighter safety is the first priority in fire management activities. DO 18 makes similar commitments. Firefighter safety is common to both alternatives and would not differ in either alternative. In addition, firefighter safety procedures are updated frequently and would be followed regardless of the alternative implemented. Therefore, this topic was dismissed from further analysis.


[bookmark: _Ref420415501][bookmark: _Toc453576216]Alternatives Considered
NEPA requires federal agencies to explore a range of reasonable alternatives aimed at addressing the purpose, need, and objectives of the Proposed Action. The alternatives under consideration must include the “No Action” Alternative as prescribed by CEQ regulations for implementing NEPA (40 CFR 1502.14). This section describes two alternatives: the No Action Alternative and the Proposed Action (revision of the FMP). 
[bookmark: _Toc453576217]Alternative A: No Action Alternative 
NPS DO 12 defines the No Action Alternative as a “baseline of existing impact continued into the future against which to compare impacts of action alternatives.” Under the No Action Alternative, the monument’s fire management program would not have a valid FMP. The existing FMP (2005) allows for prescribed fire to occur within the monument; however, the FMP was approved using the Healthy Forest Initiative Categorical Exclusion, which is being discontinued by the NPS. As such, fire management activities under the No Action Alternative would be restricted to emergency wildfire suppression actions allowed under the national fire policy. The monument would be unable to conduct any fuel reduction, defensible space, or prescribed burning activities. 
[bookmark: _Toc453576218]Alternative B: Proposed Action 
(Recommended Preferred Alternative) 
The Proposed Action, the monument’s recommended preferred alternative, would implement a revised FMP for the monument. The FMP would function at the programmatic level and accommodate changes in federal wildland policy, guidance, and practices from ongoing improvements in the science of wildland fire management. The FMP would provide a flexible range of options and activities that could be used to respond to changes in environmental conditions and the specific needs of fire management within the monument. All actions described in the Proposed Action are consistent with the approved 1984 General Management Plan (NPS 1984), the 1997 Resource Management Plan (NPS 1997a), and the 2014 Foundation Document (NPS 2014b); related monument documents; and federal NPS policy. The Proposed Action would allow for implementation of a suite of fire management activities, including wildland fire suppression, fuels management (prescribed fire/mechanical treatments), and herbicide use (described in more detail below).
All fire management activities, including non-fire fuels treatments and prescribed burns, would be implemented using review and planning procedures in accordance with NPS DO 18 and its accompanying Reference Manual. The FMP would include a multi-year fuels treatment plan, which would be reviewed and revised by the monument on an annual basis. Proposals for fuels treatments would be identified in the multi-year fuels treatment plan. Individual non-fire treatment or prescribed fire plans would be completed for each project. All proposed fire management activities would be consistent with the objectives identified in the FMP. If compliance documentation for fuels management projects is not covered under the programmatic FMP/EA, those projects would undergo separate and independent review prior to approval in accordance with NPS Reference Manual 18.   
[bookmark: _Toc416270439]The Proposed Action would be implemented to achieve the following wildland fire management goals: 
Ensure firefighter and public safety.
Reduce wildland fire hazard around developed areas and around identified cultural sites.
Prevent human-caused wildland fires within the monument.
Manage all wildland fires in a cost-effective manner, utilizing an appropriate response.
Use fire management treatments to restore and maintain both natural and cultural resources, as well as natural resource processes, where applicable.  This includes managing the encroachment of piñon-juniper woodlands, maintaining open grassland, encouraging the growth of ponderosa pines, and controlling noxious and invasive species. 
Foster public awareness and support of the fire management program. 
Protect air quality related values (AQRVs) across all affected airsheds in the area.
Develop a body of scientific knowledge of the role of fire in ecosystems for the purpose of education and adaptive fire management. This includes the monitoring of first order fire effects and long-term ecological monitoring, as funding allows. 
Use fire management activities to restore the monument’s cultural and historical landscape to the time period when the pueblos were active (A.D. 1300s – 1670s) (i.e., managing the encroachment of piñon-juniper woodlands, maintaining open grassland, encouraging the growth of ponderosa pines, and controlling noxious and invasive species.).  
The following required actions/objectives would apply to all fire management activities under the Proposed Action:
Public and firefighter safety would be prioritized in every fire management activity. 
Minimum Impact Suppression Tactics (MIST) would be used throughout the monument. 
Minimum tool assessments (using the lowest impact equipment) and superintendent approval would be needed for certain fire activities in order to reduce impacts. 
Communities at risk would be protected in the wildland urban interface.
Natural and cultural resources would be protected throughout the monument. 
Collaboration with agencies and stakeholders would be planned and implemented. 
[bookmark: _Toc453576219]Fire Management Units
There are three non-contiguous Fire Management Units (FMU) that together comprise the monument: Abo, Quarai, and Gran Quivira (Figure 2.1). All three units total 985.19 acres. The proposed fire management activities discussed under the Proposed Action could occur within any of three FMUs. No more than 10% of the total monument acreage, or 107 acres, would be treated by broadcast prescribed fire annually. 
Abo
The Abo FMU (278.39 acres) is defined by largely human developments, cultural resources, scenic values, and other structures that require protection from wildland fire of any ignition source (Figure 2.2).  The FMU contains approximately 15 large buried masonry room blocks associated with resident Tompiro-speaking Puebloan groups and a large seventeenth century mission.  At least five nineteenth century re-occupation structures are scattered across the pueblo mission complex.  In addition, cultural resources surveys identified 33 archeological sites outside the pueblo/mission complex and numerous isolates. The Abo FMU is located 9 miles west of Mountainair off of U.S. Highway 60 situated primarily in the Cañon Espinosa drainage to the north of the Abo pass.  The unit is bounded to the west by U.S. Forest Service land (in part), and the rest of the unit is bounded by private property.  The surrounding lands are primarily used for grazing, but a sandstone quarry operation is located adjacent to the FMU to the east.  U.S. Highway 60 delineates part of the southern boundary of the FMU.  In addition, the Abo FMU contains a private inholding with three nineteenth century Spanish re-occupation structures, one of which is still occupied full time and another part time.  This inholding is located directly to the south of the pueblo mission complex and along the banks of one of the spring-fed pools in Cañon Espinosa.   
The Abo FMU is bisected north-south by County Road 513, which is paved from its intersection with U.S. Highway 60 to the visitor center, and then continues to the north end of the unit as a graded gravel road.  In addition to the cultural resources present on the FMU, Abo contains a small visitor center adjacent to the pueblo/mission complex, a well house, and power lines that cross the unit diagonally northwest-southeast.  Also present are a developed picnic area and a small developed interpretive trail that winds through the pueblo mission complex.  The western side of the FMU can be accessed by crossing private property via a two-track road to a gate located where the western boundary intersects Cañon Espinosa. 
Quarai
The Quarai FMU (95.8 acres), characterized by a seventeenth century Spanish mission and several large buried masonry roomblocks associated with resident Tiwa-speaking Puebloan groups, is 8 miles north of Mountainair and 2 miles west of the community of Punta de Agua (Figure 2.3). The land to the north, east, and west of the FMU are privately owned and fall within the Manzano Land Grant.  The land south, although not included within the land grant, is also privately owned.  The surrounding lands are primarily used for grazing but are intermixed with cultivated fields and scattered residential buildings.
County Road BO76, which serves as the only access into the Quarai FMU, delineates the unit’s north boundary.  The FMU includes a visitor contact station/museum, a maintenance storage building, a propane tank, a developed picnic area, and a graveled trail system.   
The northern portion of the Quarai FMU is accessible by the paved county road, which turns south into the visitor center parking lot at the west end of the unit.  An administrative use only dirt two-track road intersects the paved county road and runs south approximately 650 feet to the back of the Spanish mission.  Vehicle access to the center of the FMU is possible using the developed trail system. The trail system also provides for foot and all-terrain vehicle access to the ridge along the south boundary.
Gran Quivira
The Gran Quivira FMU is the largest of the three units (611 acres) and is 26 miles southeast of Mountainair via New Mexico Highway 55 (Figure 2.4).  The FMU contains multiple buried masonry roomblocks associated with resident Tompiro-speaking Puebloan groups and a large seventeenth century Spanish mission complex.  In addition, a cultural resources survey in 1980–1981 identified at least 22 archeological sites outside the pueblo/mission complex and hundreds of isolated finds.  The unit is bounded to the north by New Mexico Highway 55 and by private property on the other sides.  The northern boundary of the FMU is also the boundary between Torrance (to the north) and Socorro (to the south) Counties.  Several ranches with associated structures and a church are located adjacent to the northwest corner of the FMU.  These structures are all that remains of the nineteenth and twentieth century town of Gran Quivira.  The land around the unit is used primarily for grazing with some hay production and limited farming.   
A paved access road is present from the northwest corner of the Gran Quivira FMU (where it intersects with New Mexico Highway 55) and continues in a slow easterly curve for approximately 0.5 mile, where it ends in a paved parking lot with a visitor center.  Adjacent to the paved road are two housing units that are currently occupied by monument employees.  In addition, this area of the FMU contains a concrete recreational vehicle pad (with water hookups) and a maintenance storage lot that contains maintenance equipment and stabilization materials.  At the southernmost extent of the paved access road, a bladed dirt road continues to the south and provides access to private lands for local ranchers.  Access to the pueblo/mission complex by vehicle is possible using the trail system.  Approximately 3,935 feet to the east of the intersection of the access road and New Mexico Highway 55, a two-track road (with gate access into the FMU) branches off of the highway and winds south until it connects with the east side of the pueblo/mission complex.  Approximately 1,310 feet to the east of the pueblo/mission complex, a large metal water holding tank supplies potable water for the FMU and feeds the fire hydrants at the visitor center and residence area. 
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[bookmark: _Ref444764455][bookmark: _Toc444764629][bookmark: _Toc444764651][bookmark: _Toc444764738][bookmark: _Toc453576265]Figure 2.1.	Salinas Pueblo Missions National Monument general location.

[bookmark: _Ref444764476][bookmark: _Toc444764630][bookmark: _Toc444764652][bookmark: _Toc444764739][bookmark: _Toc453576266]Figure 2.2.	Abo Fire Management Unit.
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Wildland Fire Suppression Strategies
A number of wildfire suppression strategies could be available to manage unplanned wildfire in the monument. Suppression activities would strive to minimize potential damage to natural and cultural resources and would take into consideration the threat to public safety (including firefighting personnel), economic expenditures, firefighting resources, and other fire priorities (local, regional, and national preparedness). 
Full Suppression
More aggressive suppression activities could be used when human life and property, and/or critical cultural and natural resources, are threatened by the fire. These could include direct attack or a combination of direct and indirect attack to establish anchor points at or near the flaming fire zone from which to extinguish the fire at its head or along its flanks.  Full suppression strategies may require significant mop-up and patrol actions. 
Confine and Contain
This suppression strategy uses indirect attack to create a fuel break around a wildfire and either allows the fire to burn up to the fuel break or to use firing devices to burn out fuel between the fuel break and the flaming fire zone. Confine and contain actions often use natural barriers where possible or could use mechanical constructed lines. The use of natural barriers would potentially reduce potential impacts to natural and cultural resources from ground disturbance. Monitoring of fire behavior would be critical under a confine/contain strategy, and the response strategy could change in the event that objectives are no longer being met, potentially justifying a shift to a full suppression or point protection strategy. Confine and contain strategies may also limit firefighter exposure, improving fire fighter safety. Mop-up and patrol activities are generally curtailed or limited to smaller portions of a burning/burned area than under full suppression. This is partially because these fires are larger and securing a perimeter can be accomplished without extinguishing all burning material.
Point Protection
This strategy may involve a variety of suppression tactical actions to prevent fire encroachment from threatening identified values at risk. Actions could include constructing fuel breaks or fire lines and burning them out, reducing fuel concentrations and modifying fuel continuity both vertically and horizontally, covering resources with material to shelter them from fire, and deploying water pumps and sprinkler systems. The monument would work with resource specialists to determine the location of critical resources requiring protection and or mitigated suppression actions. Point protection strategies may also limit fire fighter exposure, improving fire fighter safety. 
Under the Proposed Action, aerial resources may be used for all suppression strategies. This could involve aerial reconnaissance, detection, transportation of personnel and equipment, and fire control missions using retardant/bucket drops. 
Under this alternative, the monument would adopt MIST for all suppression strategies. MIST requires fire managers and firefighters to select management tactics that are commensurate with the existing fire behavior and fire potential while minimizing the impacts to the resources being protected. Adopting MIST also prioritizes firefighter safety above all other resources. 
Under the Proposed Action, the monument, fire managers, and incident commanders would monitor the conditions of a fire and determine if the response strategy selected needs to be revised. 
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Prescribed Fire
The federal fire cohesive strategic goals of: restore and maintain landscapes; encourage fire adaptive communities; and, respond to wildfire, could be achieved through the application of prescribed fire. The monument has identified the following purposes of prescribed fire: 
Restoring natural ecological processes;
Protect natural and cultural resources;
Controlling the spread of invasive species; and
Managing cultural landscapes.
Under the Proposed Action, prescribed fire would be used in areas identified by the monument during the annual update to the multi-year fuels plan. Annual coordination with the interdisciplinary team, subject matter experts, and external stakeholders would provide valuable input for adapting the fire management program as needed. The multi-year fuels plan would be drafted in which prescribed fire treatments would be planned for multiple years as part of the FMP. The multi-year fuels plan would be reviewed and updated annually in response to factors such as changing federal regulations and guidelines, fire effects monitoring results, lessons learned in the field, budgets, staffing needs, and administrative changes within and outside the NPS. 
Prescribed fire would be planned and prioritized annually by the monument, before being used as a tool, and individual prescribed burn plans would be developed that adhere to the guidelines set forth in the FMP and the Proposed Action identified in the EA. Each prescribed burn plan would need to be approved by the monument superintendent. Treatment boundaries identified within the site-specific prescribed burn plan would correspond with existing features on the landscape, such as roads and waterways. Treatment unit boundaries could also be augmented by mechanical means to improve firefighter safety during fire operations by reducing fire intensity along the treatment edge, thereby creating areas where fire would be contained and controlled. Each prescribed fire would be managed and monitored by qualified personnel prior to and during all operations until the fire is declared to be out. Each prescribed burn plan would specify ignition tools and patterns, which would be ground or aerially based and could include use of mixed gasoline and diesel fuel in drip torches, “fusees”, flare fire from handheld pistols, gelled gasoline, and incendiary plastic spheres. This list does not preclude the use of new ignition tools developed during the life of this fire management plan. Prescribed burns that exceed the scope of the approved prescribed burn plan would be managed as wildfires. 
Mechanical Fuel Treatment
Mechanical or non-fire fuel reduction methods would be used in some instances and where appropriate to prepare for prescribed burns. Mechanical fuel treatments (for example, mowing) along burn area boundaries and around sensitive resource areas (for example, cultural resources or sensitive wildlife habitat) and monument facilities would be conducted to reduce hazardous fuels and provide a fire line to facilitate firefighting efforts. Mechanical fuel treatment would also be used to enhance prescribed fire in attaining FMP objectives. Not all fuels treatments will be followed by a prescribed fire however, and not all prescribed fires will require mechanical fuels treatments beforehand. Thinning of vegetation would be accomplished using hand-operated power tools and hand tools, such as chainsaws or other cutting tools whenever possible.  Although hand tools are the preferred method for mechanical treatments, in some instances wheeled or tracked mechanized equipment such as tractors, masticators, and similar equipment may be necessary to construct fire lines, create fuel breaks, thin fuels, and clear vegetation, including nonnative species. Heavy equipment that uses large tires or large tracks resulting in less ground disturbance would be selected. Projects that require equipment with possible ground-disturbing effects would be planned and implemented with mitigation measures when resource conditions allow for reduced impacts to soil and vegetation.
Vegetation thinning would reduce the fuel load available to support either a prescribed fire or wildfire and prevent and/or reduce fire behavior and unwanted fire effects if a wildfire does occur. Fuel reduction could be used alone to reduce the intensity of a potential wildfire or it could be used prior to a prescribed burn to minimize the intensity and help maintain control of the fire. The need for using fuel reduction techniques would be determined in consultations between NPS resource management specialists, and a fire management officer. Fuel reduction treatments could occur through several methods deemed appropriate by the NPS, including contract mechanisms with local youth or community groups. Useable fuel wood resulting from mechanical treatments could be made available to the community through nonprofit distribution centers, as conditions allow. 
Herbicide Application and Biological Control
Utilizing NPS and U.S. Environmental Protection Agency (EPA) approval processes, the monument would use the best available science to examine proposed herbicide uses for risk versus benefit. Chemical herbicides could be used for treatment of species that are not effectively treated with mechanical methods or fire, or for large populations of invasive plants. Following chemical treatments these areas could be maintained using alternative methods such as reseeding or planting to enhance native vegetation biodiversity. 
Herbicide use would follow NPS Management Policy 4.4.5 and 4.4.5.2 and DO 77-7.  Requests for the use of pesticides would be submitted annually using the Pesticide Use Proposal System (PUPS) or the Pest Management Program Report (Form 10-21A). The designated monument integrated pest management coordinator would prepare the PUPS and submit it to the regional integrated pest management coordinator for review. Final approval for a PUPS would come only after regional- and/or national-level staff consider numerous factors such as the target use, location where the application would occur, potential for getting into surface water or groundwater, persistence in the ecosystem, impacts to sensitive plant and wildlife species and habitat, potential threatened and endangered species concerns, employee and public health and safety concerns, and method of application (example, spot spraying). A product may be approved or not approved depending on the above factors and alternative treatment possibilities. An herbicide application map and record of treatment would be developed for each treatment area. A certified applicator would conduct or directly supervise application of restricted use pesticides.
This alternative also allows for the use of biological control, which involves the release of host-specific predators or pathogens that suppress the invasive plant populations. Biological control methods also include targeted grazing by managed livestock. Biological control agents are not always capable of fully eradicating an invasive plant population; however, biological control can be a useful tool in reducing the initial size or density of an invasive plant population, making other treatments more effective. All biological control methods would be approved by the U.S. Department of Agriculture Animal and Plant Health Inspection Service and evaluated to ensure they do not impact non-target plant species. 
Cooperation and Collaboration
Under the Proposed Action, the NPS would establish a fire management interdisciplinary team consisting of subject matter experts from a variety of fields and divisions from within the monument and the NPS Intermountain Region. The interdisciplinary team would consist of, at a minimum, the Fire Management Officer and the Chief of Resources and Facility Management (or their designee).. The team would continue to coordinate during planning, implementation, and response operations. The interdisciplinary team would meet annually to review and update the FMP and multi-year fuels treatment plan, adding one additional out-year to the representative scope of work. The interdisciplinary team would determine whether impacts from the changes and actions proposed to the plan are within the scope of impacts analyzed in this EA or if supplemental compliance is required.
[bookmark: _Ref444767074][bookmark: _Toc453576222]Mitigation Measures/Best Management Practices
The NPS places a strong emphasis on avoiding, minimizing, and mitigating potentially adverse environmental impacts. To help ensure the protection of natural and cultural resources, protect the safety of firefighters and the public, and promote biodiversity and ecosystem health, the mitigation measures and BMPs discussed below would be implemented as part of the Proposed Action.
[bookmark: _Toc453576223]General Measures
All fire management related activities would be based on safety of personnel and the public as the highest priority.
Dozers are allowed (following approval of superintendent) with a resource advisor on-site, if available when life or property is at risk.
Low-level aircraft use, including application of fugitive retardant, would be employed only where appropriate pending evaluation of life and property risk balanced with evaluation of risk to cultural resources present, with approval of Superintendent or their designee.
All fire suppression personnel operating within the FMUs would be briefed regarding known hazards, lookouts, communications, escape routes, safety zones, current and predicted weather, and current fire behavior by the incident commander or designee.
Motorized equipment normally would not be used off of established roadways in the monument. However, because of rapid rates of spread and the emergency nature of fires near the boundary, off-road use of motorized equipment such as all-terrain vehicles and wildland engines may be authorized by the superintendent.
All extended attack and project fire operations would have a monument employee designated and available to assist suppression operations as a resource advisor. If qualified employees are not available, a resource advisor would be ordered through the interagency dispatch system.
[bookmark: _Toc453576224]Air Quality
The monument would apply best available management measures when mitigating for smoke impacts from prescribed fire, including caution signage in highway in the event that smoke obscures roadways. 
The monument would follow the New Mexico Smoke Management Regulations for smoke reductions (NMED 2005), as deemed appropriate.
Prescriptions to meet specific vegetation management objectives would be developed for each prescribed burn unit.  Variables considered in the prescription may include variable such as wind parameters and receptors, live and dead fuel moisture and fuel loading, temperature, firing methods, timing of burn seasonally, relative humidity, and dispersion.
The prescribed burn plan would outline prescription windows for appropriate weather, fuel, fire behavior, fire management staffing, and social considerations.
Monument staff would coordinate with adjacent agencies, landowners, and infrastructure owners/operators regarding prescribed fire planning to limit potential cumulative smoke impacts from simultaneous ignitions.

Timing and methods of ignition on prescribed burns would be constantly assessed and reviewed by fire managers to minimize smoke impacts. Personnel would be trained in emission reduction techniques as outlined in the National Wildfire Coordinating Group (NWCG) Smoke Management Guide (Hardy et al. 2001) and continuous monitoring would be required throughout the burn. 
Sensitive smoke receptors would be identified during planning. On the day of the burn, the burn boss would assess wind direction, transport winds, and dispersion prior to ignition. If plume trajectory maps reveal that sensitive smoke receptors would be impacted by the burn, the burn may be rescheduled. 
[bookmark: _Toc453576225]Natural Resources
All fire suppression activities would be monitored and work halted, when safe to do so, if previously unknown resources are located; newly discovered resources would be protected and recorded only if such action does not unduly endanger firefighter and public safety.
As a matter of practice, burned areas would not be reseeded unless there are overriding concerns about establishment of invasive nonnative species. Any reseeding would be with native species and occur only with the superintendent’s prior approval.  An approved Burned Area Rehabilitation Plan would be implemented if fire funding is expended.
Sensitive soils and young trees would be protected from potential fire damage through pre-treatment of surrounding fuels and construction of containment lines. When constructing containment lines, vegetation removal would be limited to the minimum width necessary for containment to protect natural and cultural values. 
Burning prescriptions to meet specific vegetation management objectives would be developed for each prescribed burn unit.  Variables considered in the prescription may include wind parameters and receptors, live and dead fuel moisture and fuel loading, temperature, firing methods, timing of burn seasonally, relative humidity, etc.
Monument resource specialists would be involved during and after wildfire and during prescribed burn planning to ensure that prescriptions and burn objectives do not conflict with objectives for the protection of sensitive vegetation and wildlife populations and habitat. 
No foam or retardant would be used for fire suppression near wetlands, seeps, or springs. 
Equipment operators would use MIST as they relate to life safety, soil and vegetation disturbance, compaction, and displacement.
Wherever possible, natural features and existing human-made barriers would be used for containment lines to minimize additional disturbance to soils. 
The use of large mechanized equipment would require superintendent approval. 
Transport of fire personnel and equipment would use existing roads wherever possible. 
In the event of a wildfire, resource specialists would examine maps and information resources to advise the Incident Commander on potential effects of the fire. 
Aviation use would be carefully considered and impacts to wildlife mitigated through timing of operations, exclusion of low-level aviation use, or avoidance of certain areas of the monument.   
Fire effects monitoring on species and habitat would be used to inform multi-entry prescribed burning and maintenance activities. 
Fire management personnel would be briefed on potential resources of concern and their locations within a burn unit in order to facilitate avoidance of potentially sensitive resources. 
Mop-up methods would use minimal impact techniques to protect natural resources, including soils, water resources, vegetation, and wildlife. 
If a major wildfire occurs, the use of Burned Area Emergency Rehabilitation teams would be considered through consultation with the NPS regional office and monument resource specialists.
[bookmark: _Ref444766901][bookmark: _Toc453576226]Cultural Resources
Protection mitigation measures for all identified historic properties either listed or eligible for listing on the National Register of Historic Places (government or privately owned) must be in place prior to any fuels reduction project and would be developed as part of the Section 106 process.  Protection mitigation measures for suppression actions would be implemented as necessary using known cultural resources data and coordination with cultural resources staff present.  The park will submit the Environmental Assessment and the revised Fire Management Plan to the New Mexico State Historic Preservation Officer (NMSHPO) and the affiliated Tribal Historic Preservation Officers (THPO), under the provisions of the NPS agency-wide Programmatic Agreement with the National Conference of Historic Preservation Officers (NCHPO) and the Advisory Council for Historic Preservation (ACHP). In addition, the park will comply with Section III.B.5.d by including all fire management activities in the Annual Report to the SHPO. 
A cultural resource specialist meeting or exceeding the Secretary of the Interior’s minimum professional qualifications in archeology, should be assigned to project(s) where on-site mitigation may be required.
MIST would be employed to ensure protection of historic properties and features.  A map of “special areas of concern” would be made readily available in the resource offices for use of suppression resources.
The monument would locate, identify, and isolate (where feasible) cultural sites that are vulnerable to fire effects or suppression actions.
Fire crews would be educated about the need to recognize and protect cultural resources by providing pre-incident briefings to crews by a cultural resource specialist meeting or exceeding the Secretary of the Interior’s minimum professional qualifications in archeology.
Other mitigation measures would be used to protect cultural sites and features as necessary, such as covering stumps with dirt, and using MIST.
Heavy fuels (logs stumps etc.) that cause long-duration heating would be removed only as necessary.
The monument would use water and/or foam as much as possible rather than construction of a hand line to contain unplanned wildland fires to minimize the potential of disturbing cultural resources.
Other tactics to be considered include blacklining around structures or features near wildland fires, treating structures with fire retardant foam, and establishing sprinkler systems on and around structures concurrent with wildland fire suppression activities.
Fire retardant and helicopter bucket drops should avoid ruins or archeological sites. Fugitive retardant would be used sparingly, with water bucket drops used preferentially. 
Following fire suppression activities, fire lines may be re-contoured and water-barred using strategies that protect and do not cause further damage to cultural resources.
All workers would be informed of penalties for illegally collecting artifacts or intentionally damaging any archeological or historic property in the vicinity. 
Vegetation of cultural significance in the interpretation of the historical landscape would be retained on all units, e.g., the fruit orchards at the Quarai FMU.
[bookmark: _Toc453576227]Visitor Use and Experience
Firefighter and public safety would be the highest priority in all fire management activities.
The public would be notified of upcoming prescribed burning operations through press releases. 
Prescribed fire notifications and fire information may be posted at public locations, such as trailheads and visitor centers. Other agencies and the public would be notified by monument staff for all prescribed burns and wildfires, and particular attention would be placed on neighboring residents that might be impacted by smoke. For prescribed burns, the burn plan would contain a list of contacts. 
Fire management staff would work with protection staff and local agencies on mitigating smoke hazard.  
The Monument’s Superintendent would be involved in initial planning to limit effects of prescribed fire smoke during holidays, special events, and busy visitation periods. Superintendent approval is required prior to ignition.
Fire staff would coordinate closely with rangers to determine the location of visitors and use road/trail closures and restrictions to ensure prescribed fire or wildfire operations do not put visitors at risk.  
Visitors would be excluded from the immediate vicinity of the wildfire or prescribed burn when fire management activities are underway.
Weather conditions would be closely monitored during the prescribed fire to ensure that any changing conditions do not suddenly put visitors at risk. 
Following a wildland fire and as burned areas are opened to visitors, signage would be used to inform visitors of the potential hazards (e.g., snags, stumps, and holes). 
[bookmark: _Toc453576228]Herbicide Application 
All personnel handling herbicides would receive training in safe application methods. Personnel would abide by established personal protective equipment requirement and rules outlined in the product label. Job hazard analysis for herbicide application would be reviewed frequently with all applicators. 
All information and instructions on the herbicide label would be strictly followed. Herbicide containers would be properly labelled. Safety Data Sheets would be maintained for all chemicals. 
Personnel implementing herbicide application would hold a qualified state approved applicator’s license.
If the label instructions for the herbicide and application method recommend limiting exposure to humans and pets, the area would be closed during treatment. Treatments would occur when the least number of visitors would be impacted by the closure. 
All herbicide mixing and loading of sprayers would occur in designated staging areas where there would be no impacts to native plant communities. 
To prevent drift, herbicide would not be applied during windy conditions or when rainfall is threatening. 
The NPS would use herbicides that do not have short or long-term residual implications for soil, water, or humans, consistent with integrated pest management practices.  
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Environmental Consequences
This section analyzes both beneficial and adverse impacts that would result from implementing either alternative described above in Chapter 2. It is organized by resource and provides a comparison between alternatives based on the issues identified for detailed analysis. This document addresses the direct and indirect potential environmental impacts from all aspects of the No Action Alternative and the Proposed Action, revision of the monument’s FMP. At the conclusion of each resource discussion, applicable cumulative impacts are described and a brief discussion of the importance of impacts is provided.
For all environmental consequences analyses provided below, it is assumed that the mitigation measures and best management practices described in Chapter 2 would be implemented under the Proposed Action in accordance with the monument’s revised FMP. These mitigation measures are intended to minimize adverse impacts to resources, while achieving the objectives of the FMP. 
[bookmark: _Toc416270448][bookmark: _Ref444765489][bookmark: _Toc453576230]Climate Change
Climate change refers to any significant changes in average climatic conditions (such as mean temperature, precipitation, or wind) or variability (such as seasonality, storm frequency, etc.) lasting for an extended period (decades or longer). Recent reports by the U.S. Climate Change Science Program, the National Academy of Sciences, and the United Nations Intergovernmental Panel on Climate Change (IPCC) provide evidence that climate change is occurring and may accelerate in the coming decades. There is strong evidence that global climate change is being driven by human activities worldwide, primarily the burning of fossil fuels and tropical deforestation. These activities release carbon dioxide and other heat-trapping gases, commonly called greenhouse gases, into the atmosphere (IPCC 2001).
The 2014 Foundation Document for the monument (NPS 2014b) recognizes that increased warming and drought linked to climate change would continue to reduce water availability and increase wildfire frequency and magnitude, and therefore threaten to alter the vegetation composition and structure of the cultural landscape and accelerate weathering, deterioration, and loss of archeological and cultural resources. The monument has experienced increases in drought conditions linked to climate change. The Foundation Document proposes that increases in large-scale wildland fires linked to climate change negatively impact air quality by adding particulates to the air and reducing visibility. The Foundation Document provides provisions for restoration of vegetation in the monument to be historically accurate to the Spanish colonial period and to the nineteenth century around the Spanish reoccupation structures, but acknowledges that restoration would be done only as practical in light of a changing climate in the region (NPS 2014b).
While directly combating climate change is beyond the resources of the monument, evaluating impacts on the monument’s landscape and using management actions to mitigate for those impacts are valid management issues/endeavors. For example, vegetation communities may experience altered ranges; this is of particular concern with regards to nonnative, invasive species, which may be able to take advantage as habitat becomes compromised. The Foundation Document identifies a climate change vulnerability assessment as a data need for the monument and climate change scenario planning as a planning need for the monument (NPS 2014bbb))). Executive Order 13653, “Preparing the United States for the Impacts of Climate Change,” and Secretarial Order 3289, “Addressing the Impacts of Climate Change on America’s Water,” provide policy direction related to climate change. 

During responses to wildfires or the management of prescribed fires, the Proposed Action could result in a temporary increase in emissions of greenhouse gases both from the fire and from the operation of firefighting equipment. Emissions associated with wildland fire are potentially mitigated by carbon sequestered as a result of fire effects, such as additions to soil carbon stocks and increased plant growth above and below ground. These beneficial effects are more likely with the application of prescribed fire, and increased fuels management could create additional potential benefits by mitigating the effects of wildfires that may increase carbon emissions through the consumption of large woody vegetation and/or organic soils (Mitchell et al. 2014). 
The global impact on climate change of implementing prescribed fire on the monument would be de minimis, and multiple mitigating factors associated with prescribed fire likely further reduce the overall effect of revising the monument’s FMP on climate change. 
Impacts of climate change on the monument are likely to be of a subtle, gradual nature. Changes in climate such as general warming, changes in water availability, and storm frequency, intensity, or duration could cause changes in vegetation species composition and structure and related impacts to wildlife habitat, as well as accelerated spread of nonnative species. 
The potential effects of this dynamic climate on monument resources are not analyzed in detail under the environmental consequences discussion for each impact topic because of the uncertainty and variability of outcomes resulting from climate change when compared to the shorter-term planning horizon for the FMP. Furthermore, the global scale of climate change is beyond the control of the monument and impacts from climate change would not differ between the alternatives. Instead, alternatives that improve the monument’s ability to actively manage natural resource conditions, such as the use of active fire management under the Proposed Action, would be expected to provide greater beneficial impacts that counteract the effects of climate change compared to those alternatives that provide less flexibility in managing natural resource conditions. 
[bookmark: _Ref444767025][bookmark: _Ref444767089][bookmark: _Toc453576231]Similar and Cumulative Actions
Per the NPS DO 12 NEPA Handbook (NPS 2001), connected, similar, and cumulative actions are actions that result as a direct or indirect consequences of the Proposed Action and can be undertaken by federal, state, or local entities. There are no connected actions associated with the Proposed Action, revision of the FMP. Similar actions are those that have similar geography, timing, purpose, or other similar feature to the Proposed Action. Cumulative actions are those actions that have additive, or cumulative, impacts on a particular resource. Cumulative actions may have occurred in the past, present, or are reasonably foreseeable to take place in the future. Table 3.1 summarizes similar and cumulative actions.  

[bookmark: _Ref420415071][bookmark: _Toc453576261]Table 3.1.	Similar and Cumulative Actions to Be Analyzed in the EA
	Project Name
	Lead Agency
	Location
	Brief Description of Project

	Cibola National Forest – Forest Plan Revision
	U.S. Forest Service 
	Mountainair Ranger District
	The Cibola National Forest and National Grasslands is currently revising the 1985 Cibola National Forest Land and Resource Management Plan (referred to as the Forest Plan) for the Mt. Taylor, Magdalena, Mountainair, and Sandia Ranger Districts. The draft environmental impact statement (EIS) is scheduled for completion in winter 2015/2016. The notice of plan approval and final EIS is scheduled for summer 2017. The Forest Plan would not authorize projects or activities or commit the U.S. Forest Service to take action, but provides a framework for integrating management and guiding project and activity decision making. 

	El Cabo Wind Farm – Iberdrola 
	New Mexico State Land Office
	Northeast of Willard, Torrance County 
	An 80,000-acre, 1,000-megawatt (MW) project featuring up to 149 wind turbine, approximately 500 feet tall. Slated for commercial operation in the second half of 2017. Construction of roads is ongoing. The project is expected to be built in several phases over the next 10 years. 

	High Lonesome Wind Farm – 
Edison Mission Group 
	New Mexico State Land Office
	Jumano finger of Chupadera Mesa, south of Willard, Torrance County
	Existing active wind farm comprising 40 turbines, approximately 60 feet tall, producing 100 MW of power. Includes a 12-mile, 115-kilovolt line built to reach an interconnect point, a Public Service Company of New Mexico/Tri-State Generation and Transmission substation. 

	PG Enterprise Gravel Quarry
	Private lands
	U.S. Highway 60 in Torrance County, 0.5 mile northeast of Sholle, approximately 2 miles west of the Abo FMU 
	A 35-acre parcel comprising an active gravel pit. Cultural resources have been located in the vicinity of the proposed quarry, including two petroglyphs. Mitigation measures were stipulated to protect the cultural sites from quarry operations.  

	JPR Gravel Quarry 
	Private lands
	U.S. Highway 60 in Torrance County, approximately 5 miles west of the Abo FMU
	An active gravel pit to the west of Abo and situated close to the PG Enterprise site. 

	Sun Zia Southwest Transmission Project
	Bureau of Land Management (BLM)
	Passes over New Mexico Highway 55, about 4 miles north of Gran Quivira 
	Sun Zia is a 500-kilovolt project consisting of two parallel lines (on 150-foot towers) that would be passing over New Mexico Highway 55 about 4 miles north of Gran Quivira.   
Additional wind and photovoltaic farms are expected to be built as part of the project.  BLM lands near Gran Quivira have been scoped for photovoltaic farms as part of the Solar Programmatic EIS project led by the BLM; the Record of Decision only identifies one solar energy zone in southern New Mexico. 
Final Record of Decision was issued in January 2015.  

	Kinder Morgan Lobos CO2 Pipeline
	BLM
	Would follow the U.S. Highway 60 corridor, Torrance County, just south of the Abo FMU 
	A pipeline project that is currently on hold. 
Kinder Morgan notified the BLM on January 21, 2015, that it intended to withdraw its application for a right-of-way permit for the Lobos CO2 Pipeline Project. The project timing is being reassessed and evaluated because of current market conditions related to the significant decline in oil prices.  
Kinder Morgan has already purchased rights-of-way from some landowners, but the right-of-way is not wholly connected. If the project is reinitiated with the BLM, the pipeline would be in proximity to the Abo FMU. 

	Centennial West Clean Line – Western Spirit
	BLM
	I-40 corridor, east of the monument, or collocated with High Lonesome 115-kilovolt line
	A 1,500-MW capacity, 200-mile-long transmission project to connect renewable energy projects in central and eastern New Mexico with the state and regional electricity hub. Currently a conceptual plan. Point of origin would be Guadalupe County. Point of termination would be the Rio Puerco substation. Intermediate points of interconnection would occur in Torrance County. Although the route is still under development, its location in Torrance County is anticipated to be either to the east towards the I-40 corridor or to the west using the same corridor as the High Lonesome 115-kilovolt line. Expected to be in service in 2018. 
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[bookmark: _Toc416270451]The Clean Air Act (42 United States Code [USC] 7401 et seq.) gives federal land managers the responsibility for protecting air quality and related values, including visibility, plants, animals, soils, water quality, cultural resources, and public health, from adverse air pollution impacts (NPS 2014a). Specifically, Section 118 of the Clean Air Act requires a park to meet all federal, state, and local air pollution standards. The monument is designated as a Class II air quality area under the Clean Air Act, which means moderate increases in new pollution may be permitted. The closest Class I airshed is Bosque del Apache National Wildlife Refuge, approximately 110 miles south of the monument. Class I airsheds, established by the Clean Air Act and administered by the EPA, apply to national parks over 6,000 acres and wilderness areas and memorial parks over 5,000 acres that require the highest level of aesthetic protection. 
The Clean Air Act and its amendments require the EPA to set National Ambient Air Quality Standards (NAAQS) for pollutants considered harmful to public health and the environment (Public Laws 88-206, 90-148, 91-604, 95-95, and 101-549). These criteria pollutants include lead (Pb), nitrogen oxide (NOx), sulfur dioxide (SO2), carbon monoxide (CO), particulate matter less than 10 microns in size (PM10), particulate matter less than 2.5 microns in size (PM2.5), and ozone (O3). The Clean Air Act also allows states to adopt additional ambient air quality standards. The State of New Mexico’s ambient air quality standards are more stringent for primary pollutants than the federal NAAQS. Although the New Mexico Environment Department (NMED) Air Quality Bureau does not conduct any regional air quality monitoring in the area, Torrance County have been classified by the EPA as an “attainment area,” which means that ambient air quality meets the standards of the levels set in the NAAQS (NMED 2016).  The monument lies within both the Albuquerque-Mid Rio Grande Interstate Air Quality Control Region 152 and the Northeastern Plains Intrastate Air Quality Control Region 154 (NMED 2016). Most air pollution at the monument originates outside the monument’s boundaries with point (smoke-stack emissions) and mobile (motor vehicle) sources being the primary causes of air pollution from urban centers such as Albuquerque, Las Cruces, El Paso, and as far as Juárez, Mexico (NPS 2014b). 
AQRVs are used by federal land managers to determine the impact of pollution to federal lands. An AQRV is a resource that may be adversely affected by a change in air quality. The NPS Southern Colorado Plateau Network has identified visibility, vegetation, and fish and wildlife as AQRVs for the monument (NPS 2008b). In addition, the NMED Air Quality Bureau administers the state’s smoke management program and related smoke management regulations codified in 20.2.65 New Mexico Administrative Code (NMAC). The smoke management program includes seven elements, under each of which are smoke management requirements for burn projects. The program elements include 1) alternatives to burning, 2) actions to minimize emissions, 3) evaluation of smoke dispersion, 4) air quality monitoring, 5) public notification, 6) burn authorization, and 7) fire activity tracking (NMED 2005).
[bookmark: _Toc453576234]Environmental Consequences
Wildfires generate smoke and ash, and produce a number of criteria pollutants including particulate matter (PM10 and PM2.5), CO, NOx, and SO2 regulated under Title I of the Clean Air Act of 1970, as amended, and the New Mexico Ambient Air Quality Standards (20.2.3 NMAC). Nitrogen oxides and volatile organic compounds (VOCs) produced by wildfires can contribute to the formation of another criteria pollutant, O3.  Wildfires also produce a number of toxic air pollutants, including but not limited to the VOCs, acrolein, benzene, and formaldehyde, but in much lower concentrations than particulate matter and CO (Ammann n.d.; California Air Resources Board 2003). These toxic air pollutants are regulated under Title III of the Clean Air Act and 20.2.78 NMAC.  
Since 1990, a total of 6,993,813 acres has been burned by human-caused and lightning-caused fires in New Mexico (Southwest Coordination Center 2016). This computes to an average of 268,993 acres per year. In 2015, 1,297 acres were burned in over series of 10 prescribed fire events to achieve ecological benefits and manage fuels that could lead to high intensity, catastrophic wildfires (Southwest Coordination Center 2016). 
Alternative A: No Action
Under the No Action Alternative, fire management activities would be limited to suppression activities only. Adverse impacts to air quality would only occur in the event of an unplanned wildfire, and under the existing FMP such fires would be suppressed. Since the monument, in recent history, has not experienced a high fire frequency, it is expected that unplanned wildfires would be rare. A few unplanned ignitions within the monument may occur; however, based on recent history, those impacts would likely result in short-term, localized contributions of smoke to the local airshed lasting the duration for which the unplanned ignition burns.  Visibility would likely be compromised during the wildfire, thereby adversely impacting one of the monument’s AQRVs. The lack of control over atmospheric and drought conditions when unplanned wildland fires begin increases their potential to contribute emissions to the local airshed. If a wildfire does occur under drought conditions, the wildfire could expand beyond the monument’s boundaries, causing adverse air quality and visibility impacts for as long as the wildfire event occurs. The No Action Alternative would result in adverse impacts to air quality.
Alternative B: FMP Revision (Preferred Alternative)
Under the Proposed Action, smoke would be the primary impact to air quality from both prescribed burns and unplanned ignitions within the monument. Mechanical fuel treatments would have minimal impacts on air quality. The impact of smoke on local community members and monument visitors would depend on weather conditions when fires are active and an individual’s sensitivity to smoke. Under the Proposed Action, no more than 10% of the entire monument’s acreage, or 107 acres, would undergo treatment by broadcast prescribed fire in any given year. Given that most prescribed burn treatments would be completed in a single day of active burning (piles not included) the smoke impacts would be temporary and not likely be significant. 
The monument would take measures to manage smoke impacts resulting from prescribed fire. Prior to implementing a prescribed fire, a prescribed fire plan would be written that meets the requirements established in the Interagency Prescribed Fire Planning and Implementation Procedures Guide (NWCG, Product Management System [PMS] 484. 2014) The prescribed fire plan would follow the PMS 484 prescribed fire plan template (PMS 484 - Appendix A) to include a go/no go checklist, complexity analysis, site description, map, personnel and equipment to be used, desirable weather conditions, desired fire behavior factors, and emergency protocol. Additionally, prescribed fire plans would follow the New Mexico Smoke Management Program’s Guidance Document (NMED 2005). 
This pre-implementation planning and agency coordination would help guarantee that appropriate conditions exist during implementation of a prescribed fire and the likelihood for lower air emissions, such as smoke, to migrate away from the site-specific burn area. Prescribed fires would be carefully evaluated to consider smoke dispersal into nearby communities, including Mountainair, Punta de Agua, and Manzano. As a result, the effects to air quality from prescribed fire would be short term and localized near the prescribed fire area. The duration of the impact would coincide with the duration of prescribed burn activities.    
Mitigation measures outlined in 2.3.2 would reduce, if not eliminate, smoke impacts to sensitive receptors in the nearby communities.  Fuels management and preparation of the FMUs for prescribed burning could also improve the effectiveness of a response to unplanned ignitions, thereby resulting in beneficial impacts to regional air quality.  In addition, mechanical fuel reduction can decrease/reduce smoke emissions during a wildfire due to the lower fuel loading across the landscape.
Unplanned ignitions would result in impacts to air quality within and near the monument. A variety of fire management strategies would be available to manage unplanned ignitions, including full suppression, point/zone protection, and monitor/confine/contain. Management of wildfire could affect air quality and visibility in the monument and the surrounding areas depending on the location of the fire and wind conditions. If a wildfire does occur, the wildfire could expand beyond the monument’s boundaries, causing adverse air quality and visibility impacts for as long as the wildfire event occurs. Based on the fire history within the monument over the last few decades, impacts to air quality from unplanned ignitions are expected to be short term and localized. Visibility would likely be compromised during the wildfire, thereby adversely impacting one of the monument’s AQRVs. The duration of the impact would coincide with the duration of the unplanned ignition.  
Wildland fire management actions may require the use of mechanical equipment, such as mowers, engines, pumps, all-terrain vehicles, and bulldozers that would result in exhaust emissions that may include NOx and SO2, which are criteria pollutants. These emissions would be intermittent and temporary, lasting only for the duration of fire management events. Emissions from the use of mechanical equipment would be small relative to the emissions generated by unplanned or planned ignitions. 
Cumulative Impacts
Overall, management actions under The No Action Alternative would result in very small, if any, contributions of emissions to the local airshed through unplanned ignitions primarily within the easily accessible portions of the monument. A few unplanned ignitions may occur; however, those impacts would likely result in localized contributions of smoke to the local airshed and reduced visibility (an AQRV). The duration of the impact would coincide with the duration of the unplanned ignition.   Lack of control over atmospheric and drought conditions when unplanned wildland fires begin increase their potential to contribute emissions to the local airshed. 
The cumulative impacts to air quality of other burning activities, such as within other public lands near the monument, would be the same as those described for the No Action Alternative: local and regional, short and long term, and adverse. The Proposed Action would add smoke and particulate matter emissions when prescribed burns occur. The Proposed Action would cumulatively contribute greater air quality emissions to the airshed than the No Action Alternative because more frequent burning would occur as prescribed burns under the Proposed Action. The cumulative effects of the proposed project on air quality would be sporadic and temporary. The duration of the impact would coincide with the duration of prescribed burn activities.  The application of the New Mexico Smoke Management Program’s Guidance Document (NMED 2005) would reduce the intensity and duration of those contributions.
Conclusion 
The Proposed Action would result in short-term adverse impacts to local air quality primarily in the form of smoke, particulate matter, and reduced visibility from prescribed burns and unplanned ignitions. Impacts from unplanned ignitions would be short term, infrequent, and unpredictable. Smoke impacts from unplanned ignitions have the potential to contribute more smoke to the surrounding communities due to the lack of control over atmospheric conditions when unplanned wildland fires begin. Impacts from prescribed burns would be short term, lasting the duration of each prescribed fire. Under the Proposed Action, no more than 10% of the entire monument’s acreage, or 107 acres, would undergo treatment by broadcast prescribed fire in any given year. Given that this acreage would likely be treated over a series of prescribed burn events and the monument’s commitment to implement the New Mexico Smoke Management Program’s Guidance Document (NMED 2005), impacts to air quality are not likely to be significant. 
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Gran Quivira is located on the eastern edge of Chupadera Mesa on an east-west limestone ridge with a generally shallow, infertile, unstable sandy loam soil. Quarai and Abo are on the eastern and southern edges, respectively, of the Manzano Mountains in small valleys with loamy soils and surface water from springs. The nearest permanent surface water to Gran Quivira is a spring 6 miles to the southwest. Common soils located throughout the monument and their general conditions are briefly described, by unit, below.
Abo Fire Management Unit
A detailed soil survey is yet to be completed for this unit; however, a general soils map was prepared by the Soil Conservation Service (NPS 1997a). The Cañon Espinoso, an intermittent stream which cuts through the center of the unit, exhibits rock outcroppings and rocky soils in the upper portion. Along the southern segment are found more loamy or clay-loamy soils that are generally alkaline. Other soils include clay loams and gravelly loams (NPS 1997a). Erosion is washing away the finer component of the soil resource, leaving coarse stony soils forming erosion pavement, particularly in the upper watershed portion of the unit.
Quarai Fire Management Unit
A general soils map prepared in 1970 by the former Soil Conservation Service (now the Natural Resource Conservation Service) show rocky soils on the upper ridges and southeastern portion of the unit, with more loamy soils on the flat areas and the Cañon Sapato drainage. Alluvial materials under the wetland areas are from earlier sedimentation from up slope. Some gullying is occurring in the northwestern corner of the unit. Past impacts from grazing can be seen with surficial “erosion pavement” (i.e., soil surface denuded of vegetation) on the slopes covered with scattered juniper (Wildland Fire Associates 2002).
Gran Quivira Fire Management Unit
A soils survey for this unit was completed for the northern half in 1970, with additional work done by the Soil Conservation Service. An additional survey was completed in 1979 (NPS 1997a). Loamy fine sands cover the slopes and crests and are rockier than the finer sandy soils of the Palma and Otero soil types. Some rills and gullies have been carved out of this unit from erosion resulting from years of grazing the soil-holding herbaceous cover (NPS 1997a). Therefore, the erosion potential of these soils remains high. 
Water 
A Water Resources Management Plan was prepared for the monument in 1997 and contains detailed information on resources, issues, and management recommendations. As described in the plan, the Abo and Quarai FMUs, located in the foothills of the Manzano Mountains, are the only two units where permanent surface water occurs. The Gran Quivira FMU is located on a hilltop and contains no streams or springs (NPS 1997b). Since no major streams occur in the monument, no permanent stream gages or water monitoring facilities have been maintained by federal or state agencies, and surface water data are lacking. 
Abo Fire Management Unit
Groundwater in the area typically is hard and in cases wells are high in sulfur, whereas spring water tends to be from more shallow aquifers and generally not as mineralized (NPS 1997b). 
The largest arroyo cutting through the Abo FMU is the main stem of the 20.1-square-mile Cañon Espinosa watershed, with the highest extremity of this arroyo 11.8 miles upstream. This perennial drainage exhibits a permanent, but often small discharge. At places the Cañon Espinosa flow goes underground. The upper Cañon Espinosa watershed is composed of stony, shallow soils; during storm events surface runoff in the upper watershed produces high storm discharge in the main arroyo of the Abo FMU. 
It is estimated the main arroyo at the Abo FMU yields about 1,070 acre-feet of water annually in surface flow, or an average flow of about 1.5 cubic feet per second. The arroyo is cut down to bedrock, providing stability of the channel. Some sheet and gully erosion is active in the northwestern part of the Abo FMU, which is an area where arroyos originate about 4 miles upstream and can produce strong flows. Since cattle were removed from the unit in 1994, vegetation recovery has improved grazing-related erosion concerns (NPS 1997b). 
Saltcedar (Tamarix sp.) has been invading stream areas throughout the Cañon Espinosa watershed for many years; the NPS continues to manage the infestation using cut-stump treatments. 
The Sisneros family spring, in the inholding of the Abo FMU, has met domestic and garden irrigation needs dependably over the centuries, even during droughts (NPS 1997b). 
Quarai Fire Management Unit
The arroyo within Cañon Sapato maintains a steady trickle of water below the unit’s springs. The Quarai springs together yield an estimated 45 acre-feet of water annually or averaging about 0.06 cubic feet per second or 28 gallons per minute. The spring water is pH-neutral of modest hardness with low metals. Good clarity safe drinking water for the unit comes from 90-foot-deep drilled well located just north of the visitor center. The main arroyo in the Quarai FMU forms a ravine about 500 feet long at places over 20 feet deep. Except for some minor bank sloughing at spots, the ravine is stable and contains old trees and well-established vegetation. The springs support an estimated 5 acres of critical riparian or wetland vegetation within the unit, as well as another estimated 2 acres on private land downstream from the unit’s boundary (NPS 1997b). These wetlands serve as critical habitat for birds and wildlife. 
An old acequia irrigation ditch operated at the Quarai FMU until 1972, with its intake point about 100 feet above the present downstream boundary of the unit.  The NPS is presently in discussion with members of the Punta de Agua Ditch Association to determine if an approximately 300-foot section of the ditch at the east side of the monument boundary can be restored for use by the community. Rehabilitation of the acequia potentially could affect the wetlands in the area raising the issue of wetland protection. 
Gran Quivira Fire Management Unit
The Gran Quivira FMU receives as much precipitation as the other two units but contains no surface waters. The land surface around this unit is characterized by scattered karst sink holes. What summer precipitation is not lost to the high evapotranspiration of the area becomes groundwater recharge and percolates down into sink holes, crevices, and solution channels. Soils are subject to erosion from the dry winds and sporadic high intensity thunderstorms, so small rills and gullies appear throughout the unit—although many of these cuts appear to be down to harder rock. The FMU has a deep well that supplies dependable and safe, although mineralized, water. 
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Alternative A: No Action
Under the No Action Alternative, fuel loading would continue to increase to hazardous levels throughout the monument, leading to increased potential for high severity wildfire that may be difficult to suppress. High severity wildfire can cause long lasting impacts to soils as a result of extreme heat and increased residence times that can cause soil sterilization and consumption of organic matter and duff, which impact soil nutrient content, structure, and stability (DeBano et al. 1998; DeBano et al. 2005; Reardon et al. 2008).  Removal of ground cover, consumption of roots and stumps, and removal of duff and litter layers result in indirect impacts to soils by increasing the potential for erosion and loss of topsoil, especially during periods of heavy precipitation or strong winds. This increased runoff has direct effects on water resources contributing to increased turbidity and sedimentation of water bodies with topsoil and ash, as well as debris flushes that can adversely impact water quality.  Increased runoff would influence stream flows and under certain conditions could change the hydrologic regime, possibly increasing channel erosion in the short term.  Under some conditions, fire may cause the development of hydrophilic soil layers, which further increase erosion potential. Steep slopes and exposed areas, like those found in Gran Quivira, would be especially prone to erosive forces. These impacts to soil and water resources would be adverse and would last for many years.
Fire management actions implemented to suppress wildfire on the monument could cause soil compaction from firefighters trampling, tracks and tread from mechanical equipment, and compaction from the use of water applications.  Mitigation measures to avoid the most sensitive soils would alleviate impacts resulting from compaction, and therefore adverse impacts are expected to last only for the duration of the fire management actions. Surface soil disturbance may occur as a result of the construction of lines or fuel breaks by firefighters to contain the fire.  Exposed mineral soils from suppression activities could be vulnerable to erosion.  Mitigation measures to prevent soil losses through erosion would be used, and therefore adverse impacts from soil disturbance are expected to last only for the duration of the fire management actions. 
Under the No Action alternative reduction of juniper and salt cedar would not occur. Junipers and salt cedar trans-evaporate large quantities of water, therefore continued growth and expansion of these species would lead to reduced water quantity.
The No Action alternative would preclude the use of prescribed fire and therefore preclude the beneficial impacts related to ecosystem functioning that is associated with prescribed fire when executed properly. 
Alternative B: FMP Revision (Preferred Alternative)
Management responses to wildfire would be the same as those described under the No Action Alternative, except that fire behavior under the preferred alternative is expected to be mitigated by proposed fuel reduction actions—prescribed fire (broadcast fire and pile burning) and mechanical (hand tools and mechanized equipment) and herbicide treatments. As a result, direct impacts and suppression impacts to soils and water resources in the event of a wildfire would be less severe and adverse impacts would be limited to during the wildfire event and for one to two growing seasons post fire. In the long term, the use of fuel treatments to reduce the density of vegetation throughout the units would reduce the impacts of wildfire management associated with suppression of unplanned ignitions, thereby reducing associated impacts to soils and water resources. 
Prescribed fire would be carefully managed and used within a strict window of weather conditions to mitigate impacts to soils and water resources, and MIST would be used for both wildfire suppression and prescribed burning activities. Discrete units within the monument would be prepped for burning, including construction of containment lines and removal of dense areas of vegetation, as needed. Adverse impacts could include exposure of soil to increased heating and drying and resulting compaction or burning of the soil.  Equipment and personnel activity prior to and during the prescribed burn could cause localized compaction. Prescribed fires would impact soils by partially removing protective surface vegetation and litter, and organic matter in the soil, thereby temporarily exposing the soils to a higher potential for both water and wind erosion and as a result surface water sources could become inundated with increased sediment (Knapp et al. 2009). 
Prescribed fire could directly impact soil and water resources as a result of potential contamination from spills from firefighting equipment, e.g., hydraulic fluids and fuel. Through the use of BMPs for equipment use and handling of chemicals, this potential impact would be mitigated.
Wildfire and prescribed fires could temporarily affect hydrology; if fires remove vegetation, sheet flow would be altered until the vegetation recovered. Burning vegetation may also reduce resistance to sheet flow, and the existing hydrology could be temporarily altered depending on the timing and location of the fire. As vegetation recovers from the fire activity, hydrological conditions are likely to return to pre-fire conditions. Prescribed fire would avoid all riparian areas and surface water features within the units, so direct impacts to water resources are expected to be minimal. 
When executed properly, low intensity prescribed fires could be beneficial to soil resources by providing a flush of nutrients from burned organic material, which stimulates productivity and helps to perpetuate the fire-adapted vegetation associations (Knapp et al. 2009). Prescribed burning can promote nutrient cycling, raise pH, and increase minerals and salt concentrations in the soil (DeBano et al. 2005). Additions of ash, charcoal, and vegetation residue resulting from incomplete combustion aids in soil buildup and soil enrichment by new and partially burned organic matter being added to the soil profile. The added material works in combination with living and dead and dying root systems to make the soil more porous, better able to retain water, and less compact while increasing needed sites and surface areas for essential microorganisms, mycorrhizae, and roots (Knapp et al. 2009).
Mechanical treatments have the potential to impact water resources when implemented in riparian areas, e.g., removal of nonnative saltcedar and Russian olive (Elaeagnus angustifolia) along the arroyos in the Abo and Quarai FMUs. Mitigation measures would be applied for treatments in riparian areas, such as the use of hand tools and minimal disturbance techniques to reduce soil disturbance that would accelerate soil erosion and sedimentation of water bodies. Removal of nonnative streambank vegetation could also result in a temporary increase in stream water temperature. Similarly prescribed fire could contribute to increased turbidity and sedimentation of water resources as a result of increased soil erosion. Since prescribed fire would be avoided in riparian areas and any prescribed burn that exceeded the scope of the burn plan would be immediately and aggressively suppressed, impacts on water resources related to elevated soil erosion would be uncommon. 
Mechanical vegetation removal would have the potential to impact small, localized areas of soils due to increased erosion resulting from vegetation removal or compaction of soils from equipment; however, based on the equipment likely to be used and mitigation measures implemented to reduce erosion and compaction, it is anticipated that adverse impacts would be short term and negligible. Mechanical fuels treatments may also promote the growth of grasses, thus reducing soil erosion due to their fibrous root structure.
Targeted chemical treatment, such as hand application of herbicide, could result in herbicide migration into the soil; however, herbicide treatments would be implemented following strict adherence to application guidelines and BMPs and the NPS would use herbicides that do not have short or long-term residual implications for soil, water, or humans, consistent with integrated pest management practices.  Impacts to water resources would be minimized as application principles are intended to keep chemicals out of water bodies. Impacts to soil and water resources from herbicide treatments would therefore be localized to the treatment area and would last for the duration of the treatment.  
Cumulative Impacts
Past, present, and reasonably foreseeable future projects that could impact soil and water resources include the two separate quarry development sites adjacent to Abo, development of the Sun Zia and Clean Line transmission lines, and associated soil disturbance and development and continued operation and maintenance of adjacent wind farms. Soil disturbance as a result of these developments has increased the amount of impervious surfaces in the region, and continued development would be expected to contribute short-term adverse impacts to soils and water resources from construction and earthmoving activities and long-term adverse impacts related to the further loss of productive soils and the addition of impervious surface.  The No Action Alternative would contribute short- to long-term negligible adverse impacts to soil and water resources as a result of increased potential for severe wildfire and unwanted fire effects. Actions proposed under the U.S. Forest Service 1985 Cibola National Forest Land and Resource Management Plan (referred to as the Forest Plan) revision could include additional fuel treatments that would temporarily impact soil and water resources, but that would provide long-term benefits to soils through improved ecosystem functioning and improved resilience to catastrophic wildfire. Cumulative impacts to soil and water resources under the Proposed Action would be short and long term and adverse.
Conclusion
The No Action Alternative would generally result in short- and long-term adverse impacts to soils, because the chance of severe uncontrolled wildland fire may be slightly increased under the No Action Alternative; loss of vegetative cover and exposure of soils to wind and water erosion would have long-term adverse impacts in the event of a severe fire that could not be quickly suppressed. Under the Proposed Action, the mitigation of fire behavior affected through the implementation of fuel treatments could reduce the adverse impacts to soils and water resources associated with soil erosion, runoff, stream turbidity, and altered water quality. Although prescribed burning, mechanical fuel reduction, and herbicide treatments would result in short-term adverse impacts to soils and water resources, fuel treatments would be applied in small localized areas across the three units, with, for example, no more than 10% of the entire monument’s acreage, or 107 acres, undergoing treatment by broadcast prescribed fire in any given year; therefore, impacts to soils and water resources would be in small mosaics and not likely to be significant. Through the use of BMPs and mitigation measures, overall impacts to soils and water resources as a result of the Proposed Action are expected to be localized and short term and generate long-term benefits through improved ecosystem functioning and reduced potential for severe wildfire and unwanted fire effects.
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The dominant vegetation in the three units consists of piñon-juniper woodland and juniper woodland or savanna. The dominant species at Gran Quivira are oneseed juniper (Juniperus monosperma.), walking stick cholla (Opuntia imbricata), fourwing saltbush (Atriplex canescens), and various species of yucca (Yucca sp.) (NPS 2011). Gran Quivira sits atop Chupadera Mesa and has no perennial water sources; therefore, the vegetation is homogenous. The Abo and Quarai FMUs both have small perennial water sources; therefore, the vegetation is slightly more diverse. At Abo, the vegetation is dominated by grama grasses (Bouteloua sp.), cholla (Opuntia sp.), and oneseed juniper. Quarai, with its more abundant water, is dominated by cholla but also contains a grove of cottonwoods (Populus fremontii), yellow willow (Salix lutea), and wild roses (Rosa sp.) (NPS 2011). Bare ground comprises approximately 13% of the monument. 

Piñon-Juniper Woodland 
The piñon-juniper woodland type occupies approximately 910 acres (71%) of the analysis area, representing the dominant vegetation at all three units. This forest type is typically a mix of piñon pine (Pinus edulis) and oneseed and Rocky Mountain juniper (Juniperus scopulorum) with scattered ponderosa pine (Pinus ponderosa), alligator juniper (Juniperus deppeana), wavyleaf oak (Quercus undulata), and Gambel oak (Q. gambelii). The dominant habitat type is piñon pine/blue grama (Bouteloua gracilis). Scott and Burgan (2005) Fuel Model SH7 (equivalent to the original Rothermel [1972] Fuel Model 6) is best representative of this piñon-juniper fuel in the project area. The primary carrier of fire in SH7 is woody shrubs and shrub litter with a heavy shrub load with depths of 4 to 6 feet.
Spread rates are high and flame lengths are very high in this fuel type, particularly with higher wind speeds over 8 miles per hour. The piñon-juniper throughout the project area is thick with continuous canopies with potential for extreme fire behavior. 
Meadow Grasslands
Montane and subalpine grassland habitats are scattered throughout the project area on south-facing slopes and plateau areas. These areas make up approximately 175 acres (14%) of the analysis area, with the majority located in the Gran Quivira unit (119 acres). Soils in these areas resemble prairie soils, in that they are well drained and relatively high in organic matter, with a dark brown A-horizon. These areas typically support two to three dominant bunch grasses, including Arizona fescue (Festuca arizonica), timber oat-grass (Danthonia intermedia), mountain muhly (Muhlenbergia montana), blue grama, and bluebunch wheatgrass (Pseudogoegneria spicata). Other herbaceous plants include Indian paintbrush (Castilleja minata), purple threeawn (Aristida purpurea), and squirreltail (Elymus longifolus). Many of the open meadows are becoming encroached upon by the piñon-juniper woodland type, reducing wildlife habitat and increasing fire risk and potential for crown fire spread. 
Riparian Forest Type
Riparian forest does occur in the project area (characterized by wetland vegetation, such as boxelder [Acer negundo], New Mexico locust [Robinia neomexicana], Virgin’s bower [Clematis ligusticifolia], and narrowleaf cottonwood [Populus angustifolia]) but comprises only 2% of the entire analysis area and limited to the Abo and Quarai FMU. Riparian understory vegetation is composed of wild strawberry (Fragaria vesca var. americana), wild rose, wild bergamot (Monarda fistulosa), western yarrow (Achillea millefolium var. lanulosa), mountain parsley (Pseudocymopterus montanus), and solitary sunflower (Helianthus pauciflorus).
Invasive Species
According to a 2011 exotic plant species inventory at the monument, total exotic plant cover made up 2.5% of the monument (NPS 2011).  Dominant invasive species that have been identified in the monument include field bindweed (Convolvulus arvensis), common kochia (Kochia scoparia), horehound (Marrubium vulgare), spotted knapweed (Centaurea maculosa), Siberian elm (Ulmus pumila), prickly Russian thistle (Salsola tragus), Canadian thistle (Cirsium arvense), saltcedar, and cheatgrass (Bromus tectorum).  Saltcedar and Russian olive have been displacing native species in some stream areas throughout the watershed and within the Abo FMU (NPS 2014b). 
The Quarai FMU had the highest average exotic plant cover with 14.42%, the Abo FMU had the second highest average cover with 2.49%, and the Gran Quivira Unit had the lowest average cover with 0.59% (NPS 2011). During the 2011 survey, no New Mexico Class A species were documented in the monument. One New Mexico Class B species was identified in the Abo FMU: musk thistle (Carduus nutans). Eradication of musk thistle requires a combination of mechanical, chemical, and biological control methods (NPS 2011).  Three New Mexico Class C species were identified. Cheatgrass was discovered in a riparian area of the Quarai FMU. Cheatgrass dominates in areas of recent disturbance and is known to increase wildfire hazard by creating a continuous fine fuel bed (Young and Evans 1978). Eradication of cheatgrass requires multiple years of combined control methods (Moseley et al. 1999).  Saltcedar was discovered in the Abo FMU.  Saltcedar needs integrated management for successful eradication, including aboveground removal of foliage and stems through cutting or burning and application of herbicides to stumps (Caplin 2002). The third Class C species, Siberian elm, was found in both the Abo and Quarai FMU (NPS 2011).
The NPS continues to manage nonnative and invasive plants by cutting and focused herbicide use. The 2011 exotic species surveys (NPS 2011) help in targeted management of species that the New Mexico Department of Agriculture has listed as noxious weeds for control and eradication, in accordance with the Noxious Weed Management Act of 1998 (Office of the Director/Secretary 1998). In the past the monument has focused its exotic species management efforts on the Abo and Quarai FMUs because they have significantly higher percentages of exotic cover than Gran Quivira (NPS 2014b).  The monument is unable to treat exotic species within the existing inholding at Abo due to the request of the property owners. As a result, the unmanaged population of exotic species within the inholding serves a seed source and contributes to the spread of invasive species outside the inholding due to the interconnected nature of the resources.
Vegetation, invasive species, and fire are closely related at the monument, and the NPS has recognized the need for a combined plan that addresses vegetation, invasive species, and fire management, including a management program for hazardous trees in visitor use areas (NPS 2014b).  Fuel type conversion and increased invasive species threaten the physical integrity of known and unknown archeological resources. These species, such as saltcedar, grow well in dry climates and use extensive water resources, which can then negatively impact native species (NPS 2014b). According to the Foundation Document, vegetation and invasive species at the monument would continue to disturb archeological resources if left unmanaged and, if managed correctly, could play a key role in preserving the cultural landscape (NPS 2014b).
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Under this alternative, all wildfire would be suppressed immediately on the monument.  There would be no fuel treatments applied so as a result piñon-juniper encroachment of meadow grasslands would continue unabated and nonnative species like field bindweed, horehound, saltcedar, and Russian olive would continue to invade throughout the three FMUs and compete with native species. Direct impacts to native vegetation would be adverse and long term. 
Under this alternative, there would be no fuel reduction activities to reduce the buildup of piñon-juniper woodlands or fine fuels or the attendant preparation of fire lines and increased response coordination. Hazardous fuel loadings would be retained and continue to accumulate. If a wildfire ignition occurs under these conditions, there is potential that it would consume large areas of standing native vegetation (particularly native species that are susceptible to fire, for example cottonwood), remove seed banks, damage soils and hydrological processes, and create large areas of exposed soil, making the areas vulnerable to increased invasive plant establishment. A lack of prescribed fire use under this alternative could preclude any beneficial impacts to vegetation that may result from the addition of ash, organic matter, and nutrients to the soil. Fire-adapted ecosystems would not be maintained and/or restored and could cause a decline in vegetation health, vigor and resiliency, species composition, and overall plant diversity. Impacts to vegetation communities could be adverse and long term.
Suppression activities used in the event of a wildfire could have adverse impacts on vegetation communities.  Removal of vegetation along containment lines would result in the direct loss of individual plants; however, the impact to plant populations as a whole would be short term. Some trampling of vegetation communities would occur during suppression activities from firefighters, and equipment and vehicles could crush or remove vegetation in localized areas.  Suppression actions could also contribute to the spread of invasive nonnative species through transport on firefighting apparatuses. Mitigation measures to inspect all apparatuses would be implemented to mitigate this threat. MIST would be employed during a wildfire and would mitigate impacts to vegetation communities.  As a result of mitigation the effects of suppression actions on vegetation communities would be short term and adverse, with potential long term impacts associated with invasive species in the event of a high intensity wild fire. 
Alternative B: FMP Revision (Preferred Alternative)
Management responses to wildfire would be the same as those described under the No Action Alternative, except that fire behavior under the preferred alternative is expected to be mitigated by proposed fuel reduction actions—prescribed fire (broadcast and pile burning) and mechanical (hand tools and mechanized) and herbicide treatments. As a result, adverse impacts to vegetation from wildfire would be reduced when compared with the No Action Alternative. 
The use of planned fuel treatments on the monument, including mechanical treatments, managed prescribed fire, and herbicide treatment, would result in beneficial impacts to vegetation communities through maintaining ecological function and native species. Prescribed fire improves soil nutrient cycling and in turn promotes plant productivity (Knapp et al. 2009).  Mechanical treatments and prescribed fire would help thin the encroaching piñon-juniper woodland component, thereby reducing competition for limited resources, and restoring the native grassland savannah vegetation structure and composition. 
Prescribed fire and mechanical and herbicide treatments proposed under this alternative could help in the control of nonnative invasive species.  A vascular plant inventory of the monument in 2011 identified cover by invasive plants at 2.5% of the analysis area, with up to 14.42% cover at the Quarai FMU. The control of these species through fire and mechanical and herbicide treatment would help prevent the displacement of native plant populations.  
Prescribed fire could result in the loss of individuals and communities of plants for up to two growing seasons post fire (or longer for species that are not fire adapted).  Under the Proposed Action, no more than 10% of the entire monument’s acreage, or 107 acres, would undergo treatment by broadcast prescribed fire in any given year. This acreage would likely be treated over a series of prescribed burn events; therefore, impacts to vegetation would be localized in small mosaics and not likely to be significant. Mitigation measures and strict prescription windows employed in prescribed burn planning mean that prescribed fire is designed to be lower in intensity than wildfire, which promotes the survival of diverse species and seedbeds. Impacts on vegetation are therefore short term and adverse during the prescribed burn, but beneficial following the first growing season post fire.
Mechanical treatment impacts would include removal of vegetation near buildings and structures (cultural sites) to create and maintain defensible space. In addition mechanical treatments would include the development of fuel breaks and elimination of invasive plants. Vegetation of cultural significance to the integrity of the historical landscape would be retained, such as the fruit orchards at Quarai.  In addition defensible space should be implemented to protect any plant material that has been determined historic around or near buildings.  Although mechanical treatments would result in the loss of individuals and localized communities of plants, the overall vegetation community would benefit in the long term from reduced competition for resources; these treatment are working towards the desired state for the vegetation community. 
Herbicide application would result in the loss of targeted invasive plant species. Impacts to non-target species could occur as a result of herbicide drift. Potential impacts to non-target species would be minimized by following herbicide application directions, limiting application to small areas, following label instructions, using only certified applicators, and applying hand application methods that use backpack sprayers to isolate treatment within a small target area. Following these mitigation measures impacts from herbicide application would be adverse but contained to a small focal area.  
Prescribed fire and mechanical treatments could contribute to the spread of invasive nonnative species through transport on firefighting apparatuses and machinery. Mitigation measures to inspect all apparatuses prior to prescribed fire or mechanical treatment would be implemented to mitigate this threat. 
Under this alternative, planned fuel treatments would help to reduce the buildup of piñon-juniper woodland fuels. If a wildfire ignition occurs under these reduced fuel conditions, there would be fewer fuels to support a high intensity fire; therefore, the likelihood of direct consumption of large areas of vegetation, organic matter, and seed banks would be reduced. In the event that there is a wildfire, the moderated fuel loading resulting from planned fuel treatments would make suppression of a wildfire more easily attainable with fewer damaging suppression tactics required. Although fuel treatments could result in the loss of individual plants and adverse impacts to vegetation during the duration of the treatment and for up to one growing season, the wider impacts to the plant population and community composition would be long term and beneficial, due to beneficial impacts on nutrient cycling, plant productivity, reduced invasive species cover, and improved resilience to unplanned ignitions.  
Cumulative Impacts
Cumulative impacts to vegetation would occur under Alternatives A and B in the form of temporary, localized removal or disturbance of vegetation as a result of an unplanned ignition on the monument with potential spread to adjacent properties or as a result of forest management activities implemented on the monument and on adjacent land as a result of implementation of actions under the Forest Plan revision. The Proposed Action would cumulatively impact a greater area of vegetation in the short term as a result of proposed fuels management actions; however, in the long term the reduction of hazardous fuels would lower the potential for a larger more destructive wildfire that would have longer term adverse impacts to vegetation over a larger area.  
Permanent vegetation removal and disturbance as a result of adjacent quarry activities, wind farm development and operation, and transmission line development would also cumulatively impact native vegetation in the analysis area. These actions would also contribute to potential spread of nonnative species from increased vehicular movement throughout the analysis area and increase the amount of impervious surface in the area. 
The Forest Plan revision would identify vegetation management programs that would have adverse and beneficial short- and long-term impacts on native vegetation. The cumulative impacts to vegetation of other burning activities, including prescribed fire and response to unplanned ignitions on adjacent lands, would be short and long term, and adverse and beneficial.   
Overall the cumulative impacts of these actions when added to the impacts of the Proposed Action on the monument would have adverse impacts for vegetation for the duration of prescribed fire or mechanical or herbicide treatments, but beneficial impacts on vegetation for many years post treatment as a result of improved ecosystem functioning, resiliency and reduced potential for severe wildfire and unwanted fire effects. 
Conclusion
The Proposed Action would result in short-term adverse impacts to vegetation as a result of targeted thinning and actions to reduce encroachment of woodland vegetation. The impact of unplanned ignitions on vegetation would be short term, infrequent, and unpredictable. Under the No Action Alternative, the potential for spread of intense wildfire would be greater due to the increased fuel loading and degraded native vegetation. Impacts to vegetation could be widespread and long lasting, due to removal of large swaths of vegetation and adverse impacts to seed banks, soils, and hydrology. Under the Proposed Action, fuel management actions would reduce fuel loading and mitigate fire behavior to improve suppression effectiveness given an unplanned ignition in the units. Under this alternative, wildfire impacts to vegetation would be localized and would last the duration of the wildfire event and for one to two growing seasons post fire. Under the Proposed Action, no more than 10% of the entire monument’s acreage, or 107 acres, would undergo treatment by broadcast prescribed fire in any given year. This acreage would likely be treated over a series of prescribed burn events; therefore, impacts to vegetation would be localized in small mosaics and not likely to be significant. Impacts from management actions (prescribed fire and mechanical and herbicide treatments) would be short term and adverse during the treatment process, but would last for just one to two growing seasons as the area is restored and beneficial impacts to plant productivity and ecological function would last for the long term.  
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Reduction of natural processes such as low fire intervals in the piñon-juniper type have resulted in a tightly closed woodland canopy and a reduced grass, shrub, and forb understory. Wildlife species dependent on diverse habitat within the woodland system are limited due to lack of understory vegetation. Piñon-juniper woodlands are important to wildlife because they provide piñon nuts and juniper berries that are readily available forage for many wildlife species. Other habitat features include critical winter range for game mammals and birds, travel corridors, human-created water sources, thermal cover, dead and downed woody materials used for nesting and resting, and snags used by cavity-nesting species. 
The oak woodland or mountain shrub forest type is dominated by oak with scattered PJ. Oak woodlands provide important habitat for many wildlife species, with understory vegetation providing browse species and mast crops, and thermal variation from surrounding mixed conifer forests. In general, areas of mountain shrub have decreased due to tree encroachment, largely resulting from fire suppression. 
Wildlife use riparian habitat types disproportionately more than the availability of these areas across the landscape. These areas provide essential components such as water and forage for many wildlife species. Some riparian areas have been degraded due to nonnative plant species invasion and PJ encroachment, as well as shading and crowding out of riparian vegetation, as a result of past management practices and the exclusion of fire. In these areas there is little shrub or herbaceous understory, and bank stability has been reduced allowing accelerated channel degradation and increases in sediment. Riparian areas are located on the Abo and Quarai FMUs, where springs and seeps support sedges (Carex sp.), rushes (Juncus sp.), and a few willow (Salix sp.) trees. 
Due to fire suppression, a gradual yet continual buildup of PJ has increased tree density of all species in the project area, resulting in high potential for ladder fuels (smaller, dense stands of trees that allow wildfires to reach the canopy) to accumulate. This dense accumulation also shades the understory, reducing grass/forb and shrub components essential as wildlife forage and cover.
General Wildlife 
The most common small mammals are red squirrel (Tamiasciurus hudsonicus), Abert’s squirrel (Sciurus aberti), ring-tail (Bassariscus astutus), striped skunk (Mephitis mephitis), black-tailed jackrabbit (Lepus californicus), desert cottontail (Sylvilagus audubonii), and several rat (Neotoma sp.) and mouse (Peremyscus sp.) species. Larger mammal species include mule deer (Odocoileus hemionus), black bear (Ursus americanus), northern raccoon (Procyon lotor), gray fox (Urocyon cinereoargenteus), kit fox (Vulpes macrotis), coyote (Canis latrans), cougar (Puma concolor), and bobcat (Lynx rufus). 
Common reptile species include western diamondback rattlesnake (Crotalus atrox), found in lower elevation piñon-juniper woodlands; bullsnake (Pituophis melanoleucus), found in piñon-juniper woodland and ponderosa pine-Gambel oak dominated forests; and prairie lizard (Sceloporus undulatus) and short-horned lizard (Phrynosoma douglasii), both found in a range of habitats present in the project area. 
Migratory Birds 
The federal Migratory Bird Treaty Act (MBTA) of 1918 (as amended) prohibits the taking, hunting, killing, selling, purchasing, etc., of migratory birds, parts of migratory birds, or their eggs and nests. Most native bird species of North America are covered by the MBTA. In addition, the Bald and Golden Eagle Protection Act of 1940 prohibits the taking of bald (Haliaeetus leucocephalus) and golden eagles (Aquila chrysaetos), including their parts, nests, and eggs. 
Common bird species include the turkey vulture (Cathartes aura), red-tailed hawk (Buteo jamaicensis), wild turkey (Meleagris gallopavo), broad-tailed hummingbird (Selasphorus platycercus), hairy woodpecker (Picoides villosus), Steller’s jay (Cyanocitta stelleri), mountain chickadee (Parus gambeli), white-breasted nuthatch (Sitta carolinensis), dark-eyed junco (Junco hyemalis), western bluebird (Sialia mexicana), northern flicker (Colaptes auratus), chipping sparrow (Spizella passerine), and American robin (Turdus migratorius). 
Many bird species use habitats found in the project area for shelter, nesting, and foraging. The mesic piñon-juniper woodland and adjacent dry mixed conifer communities provide habitat for numerous species of birds, which may occur either as residents or as migrants/transients. In addition to the birds already mentioned, other birds protected by the MBTA that may occur in the project vicinity include piñon jay (Gymnorhinus cyanocephalus), Virginia’s warbler (Vermivora virginiae), and black-throated gray warbler (Dendroica nigrescens).  
Golden eagles are protected under the Bald and Golden Eagle Protection Act and the MBTA. In New Mexico the species nests in large trees, on rock ledges, or cliffs at elevations ranging from 4,000 to 10,000 feet and is typically found in mountainous regions of open country, prairies, arctic and alpine tundra, open wooded areas, and barren areas. Golden eagles are carnivores that forage in flight or on perch, feeding mainly on small mammals as well as invertebrates, carrion, and other wildlife (Biota Information System of New Mexico 2016). 
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Alternative A: No Action
Under the No Action Alternative, fire management would continue to be limited to suppression activities only. Ongoing build-up of hazardous fuels would continue to degrade habitat quality in the units and increase the potential for larger more devastating wildfire. Woodland encroachment would continue to impinge on open grassland habitat.  Fire-dependent vegetation communities may decrease in prevalence resiliency and vigor, leading to negative impacts on wildlife species that are adapted to fire-dependent vegetation. Adverse impacts to wildlife would occur in the event of an unplanned wildland fire; however, given the rare nature of fires on the monument and the immediate suppression actions taken under the No Action Alternative, any ignitions that do occur would likely remain small. 
Suppression activities used in the event of an unplanned ignition could temporarily displace wildlife due to disturbance associated with mechanized equipment or vehicles. Impacts would be temporary and most species of wildlife would be able to avoid the area during the disturbance. Through the application of MIST, the adverse effects of suppression actions would be mitigated, and effects on wildlife would last only the duration of the unplanned ignition or for one to two growing seasons post fire. 
General Wildlife
Most medium-large sized mammals, e.g., coyote, raccoon, black bear, and mule deer, are mobile and can escape the heat and smoke of unplanned wildfire. Some juveniles or litters of mammal species may be unable to escape a wildfire and perish, but breeding adults would likely survive to reproduce. Some smaller mammals, amphibians, and reptiles may not be able to escape an unplanned ignition but many would escape and repopulate burned areas quickly. Some negative impacts may affect wildlife habitat, including loss of cover and forage. These impacts would be avoidable, because individuals could use neighboring unburned areas; new growth would improve forage quality and availability, creating beneficial impacts for species like mule deer. 
Birds
Adult birds would easily escape fire through flight. Nestling and fledgling birds may be lost during the fire, but breeding adults would re-nest or breed again the following year. Foraging habitat may be lost or altered by a wildfire, which may displace individuals, but due to the small scale of most fires on the monument, there would be available forage in other areas of the FMUs. Some species that depend on early seral habitat stages would benefit from wildfire in the short term due to increased habitat availability; however, some species of birds prefer sites with robust emergent vegetation with greater cover and greater density of litter, habitat for those species may be lost for several growing seasons post burn, creating an adverse impact on these bird species in burned areas. Some scavenger bird species may feed on small mammals and reptiles that perish during wildfire, and predatory birds could locate prey more easily due to lack of cover. Invertebrate prey that increases following a fire often attracts many bird species. Impacts to birds would be both long and short term, beneficial and adverse. 
Alternative B: FMP Revision (Preferred Alternative)
The effects of fire suppression actions on wildlife under the Proposed Action would be the same as described for the No Action Alternative; however, the effects to wildlife would differ as a result of the proposed vegetation management actions. Over time the potential for intense, more devastating wildfire would be reduced by the implementation of hazardous fuel treatments (mechanical and herbicide and prescribed fire). 
The impacts of prescribed fire on wildlife would be species specific. Beneficial impacts to wildlife species would result from maintaining ecological function and native vegetation communities and making the remaining vegetation community more resilient to disturbance by invasive species, insects, disease, and drought. Prescribed fire improves soil nutrient cycling, promotes plant productivity, and in turn increases available forage.  Under the Proposed Action, less mobile species and species that depend on habitat with greater cover and increased litter densities would be adversely affected. However, under the Proposed Action, no more than 10% of the entire monument’s acreage, or 107 acres, would undergo treatment by broadcast prescribed fire in any given year. Given that this acreage would likely be treated over a series of controlled prescribed burn events under desirable conditions, the wildlife impacts for each burn would not likely be significant.
Prescribed fire would cause temporary displacement of species during and after the burn. Mitigation measures would be used to minimize adverse effects of burning on wildlife, including the development of site-specific prescribed burn plans and the involvement of monument wildlife specialists in fire management activities. The presence of crews and equipment during the burn would cause some direct impacts on wildlife, but mobile species would be able to avoid the area during burning. Species in less mobile life stages (juvenile or nestling) and less mobile species (amphibians and reptiles) would be most impacted by a burn.  The pre-burn planning and agency coordination would help guarantee that appropriate conditions exist during implementation of a prescribed fire and prescribed fires stay within their planned boundaries, minimizing the area of wildlife habitat impacted. The duration of the impact would coincide with the duration of prescribed burn activities.    
Post-fire conditions would be beneficial for some species by improving forage availability and quality, increasing prey, and creating a more diverse habitat structure that emulates that of a natural fire regime.  
Mechanical treatments would cause localized short-term disturbance and stress to wildlife, as well as potential loss of individual non-mobile species due to crushing from equipment or through damage to nests or shelter. The duration of the impact would last the extent of the treatment. Under this alternative the NPS would propose small scale treatments in a mosaic, so many species would be able to avoid the disturbance and utilize adjacent habitat. Mitigation measures would be applied to avoid active nesting periods. 
Targeted herbicide treatment would be heavily controlled and managed and procedures and guidelines followed to minimize adverse impacts to non-target vegetation and wildlife. Herbicides would be specifically selected to focus on the biochemical processes unique to plants, thus have low levels of direct toxicity or risk to wildlife. Equally, herbicides would be selected based on the rate at which they degrade to ensure they do not persist in the environment or bio-accumulate (Tatum 2004). Wildlife would be adversely impacted temporarily during application periods due to disturbance by human presence. Most mobile species would be able to easily avoid treatment areas and utilize adjacent habitat during the extent of the treatment period.  Treatments would be localized and therefore adverse impacts to wildlife are expected to be minimal.
General Wildlife
Similar to the effects described under the No Action Alternative for unplanned ignitions, fire management activities under the Proposed Action would have short-term adverse impacts on some mammal species. In the application of prescribed fire, these impacts would be short term and avoidable since broadcast prescribed fires would be implemented in small patches (no more than 10% of the monument or 107 acres a year). Multiple-entry prescribed fire would provide varied habitat structure that would suit a diverse wildlife assemblage and provide benefits to many mammal species.  New growth would improve forage availability over time creating beneficial long-term impacts for species like mule deer and other mammals that select for disturbed areas. Adverse impacts to mammal species, would last only the duration of the planned ignition or for 1-2 growing seasons post fire. 
Birds
Similar to the effects described under the No Action Alternative for unplanned ignitions, fire management activities under the Proposed Action would have short-term adverse impacts on bird species due to loss of nests and mortality of fledglings. Some bird species could benefit in the long term from improved habitat created through the use of prescribed fire, e.g., the stimulation of growth and seed production of food plants for birds and other wildlife (Knapp et al. 2009). Some bird species may utilize the encroaching shrub habitat for cover; therefore, prescribed fire could have adverse impacts for species utilizing shrub habitat.  Since fuel treatments would be localized and occur across all three units throughout the year these species would be able to utilize other shrub habitat in adjacent areas. The varied habitat structure created through multiple-entry prescribed fire and/or mechanized fuel treatments, would provide varied habitat structure (edge habitat) that would suit a diverse wildlife assemblage and provide benefits to many bird species. Every effort will be made not to conduct fuel treatments during key bird-nesting seasons. The times of these nesting periods will be established on the basis of species present, such as owls, roadrunners, various songbirds, and hummingbirds. A qualified ornithologist or wildlife biologist will be consulted to conduct a pre-project survey for nesting birds to determine whether birds are actively nesting within the project area. To the greatest extent possible, these activities will be planned and conducted outside bird-nesting season. All prescribed actions will comply with the 2010 MEMORANDUM of UNDERSTANDING BETWEEN the U.S. DEPARTMENT of the INTERIOR NATIONAL PARK SERVICE and the U.S. FISH AND WILDLIFE SERVICE to PROMOTE THE CONSERVATION OF MIGRATORY BIRDS, which meets the requirements under section 3 of Executive order 13186, for the protection of migratory birds.

Due to the small scale of fuel treatments on the monument and mitigation actions to minimize the severity of treatments including the development of site-specific prescribed burn plans and the involvement of monument wildlife specialists in fire management activities, adverse impacts to bird species would be short term.
Cumulative Impacts
Other past, present, and reasonably foreseeable actions that may affect wildlife include forest and fire management actions occurring on adjacent U.S. Forest Service lands, disturbance as a result of adjacent quarry activities, disturbance as a result of wind farm development and operation, and disturbance as a result of transmission line development. Most wildlife can easily move away from impact sources and can occupy adjacent habitat during the disturbance and until habitat is restored.  Non-mobile species would have the greatest impact, but due to the mosaic nature of the disturbance surviving individuals from adjacent areas would repopulate disturbed areas overtime.  
Impacts of U.S. Forest Service forest management activity related to the Forest Plan revision would be species specific. Forest management activities would adversely impact some forest-dependent species in the short term due to treatment-related disturbance; however, vegetation restoration programs would restore native habitat and have lasting positive impacts for wildlife by improving habitat quality. The cumulative impacts to wildlife of other burning activities, such as within other public lands near the monument, would be the same as those described for the No Action Alternative: local and regional, short and long term, and adverse. 
Fire management activities under the Proposed Action would cumulatively contribute adverse impacts to wildlife during the duration of the planned ignitions through temporary displacement of wildlife. In the long term, beneficial cumulative impacts to wildlife would occur at the monument due to improved habitat quality and productivity. 
Conclusion
The No Action and the Proposed Action would result in short-term adverse impacts to wildlife during an unplanned ignition. Suppression activities related to unplanned ignitions would last the duration of the wildfire event but most wildlife species would be able to avoid the area and utilize adjacent habitat.  Species in less mobile life stages (juvenile or nestling) and less mobile species (small mammals, amphibians, and reptiles) would be most impacted by wildfire, but most species evolved in the presence of fire and have behavioral and other adaptations that make their populations resilient to fire. Foraging opportunities may increase following wildfire. The intensity of the impact to wildlife from unplanned ignitions is expected to be lessened by implementation of fuel reduction activities (prescribed fire and mechanical and herbicide treatment) under the Proposed Action as compared to the No Action Alternative. A lack of mechanical treatment, herbicide treatment, and prescribed fire use under the No Action Alternative would preclude any beneficial impacts to wildlife that may result from increased plant productivity, reduced invasion by nonnative species and reduced incidence of intense wildfire. 
Fire management activities under the Proposed Action would be managed in a way to optimize benefits to wildlife and their habitats and minimize adverse impacts. Under the Proposed Action there would be adverse impacts to many species during the duration of planned ignitions, mechanical treatments, or herbicide treatments, resulting from temporary human disturbance, direct mortality due to fire, crushing, trampling, and loss of forage and cover, but in the long term improved habitat quality and structure would provide benefits to most species, particularly species that select for more open early seral habitat. Some species that depend on greater litter density and increased cover may be adversely impacted, at least until vegetation cover is restored. Many species would benefit from the more diverse overall habitat structure that is associated with multiple-entry prescribed fire.  Under the Proposed Action, no more than 10% of the entire monument’s acreage, or 107 acres, would undergo treatment by broadcast prescribed fire in any given year. Given that this acreage would likely be treated over a series of controlled prescribed burn events under desirable conditions, the impacts to wildlife for each burn would not likely be significant. Adverse impacts to wildlife as a result of the Proposed Action would last only the duration of the treatment and for one to two growing seasons post fire as habitat re-establishes.
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Pre-contact and Historic-Period Resources
Pre-Contact and Historic-Period Resources include buried and aboveground remains and artifacts significant to the study of the past. The monument’s cultural resources are described in considerable detail in the Salinas Pueblo Missions Cultural Affiliation Study (Brandt 1997). Other resource information described below on the monument’s cultural resources and status of resources was taken from the Salinas Pueblo Missions Resources Management Plan (NPS 1997a), the General Management Plan/Development Concept Plan (NPS 1984), and the Salinas Pueblo Missions Cultural Affiliation Study (Brandt 1997). In addition, information was obtained from Beckett’s (1981) cultural resources survey report of the Gran Quivira FMU and Ivey’s (1988) Historic Structures Report. All three units were nominated for listing on the National Register of Historic Places in 1966. Some controversy remains as to whether the listing would include all lands in the monument or simply the extent of the pueblo/mission complexes. In 1962, both the Abo and Quarai FMUs were designated as National Historic Landmarks but the Abo boundary extends only to the extent of the earlier state monument boundary. Section 106 of the National Historic Preservation Act necessitates that agencies take into account the effects of their actions on cultural resources that are eligible for or listed in the National Register of Historic Places. To this end, the monument’s interdisciplinary team would be responsible for implementation of the Section 106 process prior to any action called for in the FMP.
The three major pueblo/mission complexes are among the largest and most interesting in the Southwest. At the sites, most of the cultural resources date from about the eighth and ninth centuries A.D. to the 1670s, when the Salinas province, with its 10,000 or so inhabitants, was deserted by the Pueblo Indians and Spaniards alike. Abo and Quarai also contain material remains of intermittent occupations during the centuries following the 1670s with reoccupation becoming a reality about 1800 and fairly constant residency after the mid-1800s. This later period has interesting fortified house blocks for use against Apaches and Navajos. The primary cultural resources of the three units are described briefly below (Brandt 1997). Most of the archeological excavations and research at the three units have been focused on the large pueblo/mission complexes. All three sites are affected continually by natural and cultural forces that cause deterioration of the excavated ruins.  
A Historic Structures Report for the monument was completed in 1988 (Ivey 1988). This document describes the cultural and architectural history of the protohistoric and historic structures on the monument. This document also provides an excellent synthesis of the historical documents that describe the historic-period and pre-contact structures at the monument. Most of the documents are first- or secondhand accounts from the Spanish colonial period (ca. 1590–1670) and reports by United States military patrols in the 1800s. Although the structures covered in the Historic Structures Report are considered in fair to good condition, guidance for preservation and maintenance is essential to prevent further deterioration (Brandt 1997). 
Consultation with SHPO under this FMP revision covers all future fire management activities. The NPS will report all annual activities to the SHPO as required by the PA, but all actual consultation would be complete with the final FMP revision.  
The monument’s 2014 Foundation Document states that 121 archeological sites had been documented across the monument. All known archeological sites for all three site units are documented in the New Mexico Cultural Resource Information System and in geographic information system (GIS) data layers. A brief description of the cultural resources within each site are provided below.
Abo
Abo features a pre-contact and historic Tompiro pueblo containing approximately 15 house mounds with kivas and a Franciscan mission that includes a church, convento, walled garden, and cemetery. Evidence indicates extensive remodeling of the church and convento during the early seventeenth century. Secular storage rooms are adjacent to the church—jacal structures, small agricultural ruins, petroglyphs and pictographs, vestiges of pre-contact and historic-period roads, and water systems. Nineteenth and early twentieth century Hispanic structures also are located on the unit. An intensive cultural resources survey of the “backcountry” area of Abo (from the pueblo/mission complex boundary to the management unit boundary) was completed in 2004. The unit contains a nearly continuous scatter of pre-contact and historic-period artifacts that were recorded as 34 archeological sites and several hundred isolates. Site density is extraordinary and many sites exhibit intact architecture and the potential for extensive subsurface deposits. As of 2014, 100% of the Abo site has recently been resurveyed for cultural resources (NPS 2014b). 
Quarai
Quarai displays a pre-contact and historic Tiwa Indian pueblo containing at least nine house mounds with kivas and a Franciscan mission, including a church, convento, cemetery, and an acequia system dating to about the middle of the nineteenth century, possibly representing continuation of a system that may have been used during the historic period of the pueblo. An intensive cultural resources survey of the Quarai backcountry (see above for definition of “backcountry”) was completed in 2005. Reports from survey crews indicate site densities and types consistent with the Abo and Gran Quivira units. It should be noted the relatively thick vegetation associated with the spring and pool system at Quarai may obscure significant cultural resources such as structural remains and/or petroglyphs. As of 2014, 75% of the Quarai unit has recently been resurveyed for cultural resources (NPS 2014b). 
Gran Quivira
This site contains a pre-contact and historic Jumano Indian pueblo consisting of 22 house mounds (2 are excavated) and 14 kivas (six are excavated); two Franciscan mission churches, two conventos, and a campo santo (cemetery); pit houses; and pre-contact roads, terraces, petroglyphs, quarries, dams, catchment basins, and fields. Beckett (1981) carried out an intensive cultural resources survey of the Gran Quivira unit in 1980–1981 and recorded several hundred isolates and at least 22 sites. As of 2014, none of the Gran Quivira site has been recently resurveyed for cultural resources (NPS 2014b). 
Museum Collections
A large portion of the monument’s collections are stored off-site at the NPS Western Archeological and Conservation Center in Tucson or at a new collections storage room and conservation lab at the monument headquarters in Mountainair. These collections are not considered in this analysis. This analysis focuses on those items that are stored on-site at the three visitor centers at Abo, Quarai, and Gran Quivira. These facilities are noted in the 2014 Foundation Document as lacking appropriate fire suppression systems (NPS 2014b). 
The exceptionally important collection of pueblo material culture, colonial mission material culture, art, rare books, and an extensive archeological archival and photographic collection are intrinsically tied to the sites and allow for interpretation based on accurate historical evidence. Notable items within the collection are a number of large ceramic canteens from Gran Quivira—the only canteens of this type known to be found north of Mexico (NPS 2014b). Other items include unique ceramic water canteens, projectile points, mortar and pestles, fetishes, jewelry, religious objects, Spanish colonial documents, historic-period photographs and journals, and rare books (NPS 2014b). 
Cultural Landscapes
A cultural landscape is a geographic area, including both cultural and natural resources and the wildlife or domestic animals therein, associated with a historic event, activity, or person, or that exhibits other cultural or aesthetic values (NPS 2006a). The Salinas Basin formed ancient salt beds from which the monument derives its name and drew early inhabitants. Modern visitors highly value the largely unchanged cultural landscape to include structures and infrastructure, vegetation, viewsheds, and the pristine night skies and natural sounds of the three units of the monument, providing a sense of remoteness and hardship that existed during the Pueblo period (NPS 2014b). Cultural landscape inventories were completed in 2002 for Abo and Quarai and 2010 for Gran Quivira. 
Vegetation is listed in all three inventories as contributing elements to the cultural landscape. Contributing vegetation include orchards, cottonwoods (Populus sp.), cholla, honey locust (Gleditsia triacanthos), Lombardy poplar (Populus nigra), piñon-juniper woodlands, grama grasses, and willows. Noncontributing vegetation is listed as cholla on pueblo mounds, kochia, pigweed, ragweed, tumbleweed, Russian olive, and saltcedar (NPS 2002a). The inventory for Gran Quivira states, “the native piñon-juniper woodland has been retained, although likely in greater density around the village in the absence of wood harvesting and pre-contact and historic crops” (NPS 2010: 90). In addition, horehound, introduced by livestock, did naturalize and continues to grow wild at Gran Quivira. Although it is an invasive species, it does not predominate in the landscape (NPS 2010). 
Views and vistas are also listed in all three inventories and in the 2014 Foundation Document as contributing elements to the cultural landscape (NPS 2014b). Each inventory mentions the open, expansive views in all directions as seen from Gran Quivira, to the Estancia Valley to the east of Quarai, and Manzano Peak from Abo. The inventory for Quarai states, “earlier views of and from the village area were likely more open due to woodcutting, farming, and heavy grazing” (NPS 2002b:12). 
The monument is deeply rooted in the surrounding Hispanic and pueblo communities. The monument fosters strong ties with these people whose ancestry connects to the monument and dates back centuries. Through its various relationships and partnerships, the monument plays a pivotal role in the preservation of the interconnected landscape, as well as regional education and interpretive efforts. The preservation of monument lands and structures is strengthened by these ongoing cultural connections (NPS 2014b).
The 2006 NPS Management Policies explain that treatment decisions at a monument unit would be based on a cultural landscape’s historical significance over time, existing conditions, and use. Treatment decisions would consider both the natural and built characteristics and features of a landscape, the dynamics inherent in natural processes and continued use, and the concerns of traditionally associated peoples (NPS 2006a). 
During public scoping, comments were received regarding the potential visual impacts to the landscape from proposed fire management activities. Impacts to visual resources are described below in the context of the monument’s cultural landscapes.
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Alternative A: No Action
Pre-contact and Historic Resources
Under the No Action Alternative, fire management activities would be limited to suppression activities only; where fires are contained before they are able to gain size, this would provide immediate protection to pre-contact and historic-period resources.  In the event that an unplanned ignition grows beyond containment there is potential for adverse impacts to cultural resources known to occur within monument boundaries. Wildfire suppression techniques, such as the construction of fire lines and burnout operations may cause direct impacts to buried artifacts due to soil disturbance and compaction.  Under the existing FMP, fire suppression is performed using MIST guidelines; using these mitigation measures and cultural resource specialists in fire management decisions, the suppression of wildfire would have little effect on cultural resources. 
In the absence of hazardous fuel treatments under the No Action Alternative, existing fuel loads would continue to accumulate, increasing potential for more intense fire behavior in the event of an unplanned ignition. These fires may require greater suppression efforts, which could impact archaeological resources, by disturbing vegetation and compacting soils that contain artifacts. Specific impacts would vary depending on the fuels and locations of artifacts (Hanes 2001; Ryan et al. 2012). Fires burning in grassland areas are easier to suppress and burn with shorter residence times, meaning that prolonged heating would be minimal and damage to artifacts unlikely. Fires burning in the denser shrub and piñon-juniper woodland components found on all three units are more difficult to suppress, however, resulting in longer residence times and increased surface and subsurface heating that would damage metal, ceramic, bone, and stone artifacts and stone and brick foundations (NPS 2005). Although recent fire history suggests an unplanned ignition would be rare on the monument, if it does occur it has the potential to cause long-term and permanent damage or loss of cultural resources. 
Museum Collections
Under the No Action Alternative, fire management activities would be limited to suppression activities only.  Although the monument in recent history has not experienced a high fire frequency, in the absence of hazardous fuel treatments or implementation of defensible space treatment around monument structures, existing fuel loads would continue to accumulate, increasing potential for more intense fire behavior in the event of an unplanned ignition. More intense wildfire has a greater potential to exceed suppression forces and therefore museum collections held at the on-site visitor centers could be damaged or lost. Since these collections are irreplaceable, losses would be permanent. 
Cultural Landscapes
Under the No Action Alternative, fire management activities would be limited to suppression activities only, which would result in generally beneficial impacts. However, the lack of strategic integration of vegetation management with fire management goals, and the lack of prescribed burning as a fuels management treatment, could result in relatively less effective prevention of fuel accumulation adjacent to cultural landscapes. This could lead to increased potential for wildland fires that would be difficult to suppress or manage. The suppression of wildland fires would help preserve important features of the three cultural landscapes at Abo, Gran Quivira, and Quarai. Given the mitigation measures in place for the consideration of cultural resources during suppression activities, the suppression of wildland fires would have little effect on the cultural landscapes. 
Wildland fire would, depending on its severity, diminish the visual integrity of cultural landscapes, especially the contributing elements of vegetation. Short-term adverse impacts would include unsightly burned and scorched vegetation and unvegetated areas from intense burning. Intense unplanned wildfires could also result in the removal of important cultural landscape features, resulting in long-term adverse impacts if buildings and structures are consumed by fire. It is important to note that the monument, in recent history, has not experienced a high fire frequency; therefore, it is expected that unplanned wildfires would be rare. 
Increased vegetation density in the absence of active vegetation maintenance would encroach on cultural landscapes and views, resulting in long-term adverse impacts to cultural landscapes because increased vegetation density would change the historic character of the views and vistas. 
Alternative B: FMP Revision (Preferred Alternative)
Pre-contact and Historic-Period Resources
Wildland fire suppression impacts to pre-contact and historic-period resources under the Proposed Action would be the same as the No Action Alternative; however, prescribed burns, mechanical treatments, and chemical application would reduce current hazardous fuel loads, thereby lowering the potential severity of an unplanned ignition.   Lower severity wildfire would require less intense and potentially damaging suppression actions due to the lower BTU’s, which would result in fewer adverse impacts to cultural resources when compared to the No Action Alternative. Mitigation of fuel loading in the brush and woodland vegetation component would provide significant protections to surface and subsurface cultural artifacts that would otherwise be subject to long residence times and significant surface and subsurface heating that is typical of fire in this fuel type. 
Prescribed fire would be used in conjunction with mechanical treatments in areas where it may impact cultural resources. Through proper mitigation and mechanical pre-treatment of heavy fuel loads, prescribed fire could beneficially impact cultural resources through reducing the hazardous fuel loading and potential for future more damaging wildfire. Fast burning prescribed grass fires would have negligible impacts on cultural resources, but they can be used to reduce the fine fuel component that could spread fire to brush and woodland fuels in the event of an unplanned ignition. All prescribed fire would be carefully managed and implemented using prescribed burn planning, MIST techniques and oversight by cultural resource advisors. Known cultural resources would be identified and located as part of the prescribed burn plan process and either avoided in the burn unit or prepped prior to the burn in order to mitigate impacts. Preparations might include mechanically removing fuels on or around the cultural resource; removing heavy logs and fuels from vulnerable areas; removing or covering stumps with dirt, foam, or retardant where burnout could affect subsurface cultural resources; using existing control features when conducting burn-out operations or modifying the burn prescription to reduce fire intensity. Through adherence to these and other mitigation measures (described in Section 2.3.4), impacts to cultural resources from prescribed fire would be short term and minimal. 
Mechanical fuel treatments could impact undiscovered cultural artifacts due to disturbance of surface vegetation and soils, potential exposure of buried artifacts, or impacts of compaction due to tracks from heavy machinery. Mechanical methods would be carefully selected and would be avoided in areas that may be vulnerable to disturbance. Mechanical actions that could potentially impact cultural resources would only be used in areas that have already been heavily surveyed to avoid damage to unknown artifacts. Mechanical methods would be beneficial in some areas where overstocked woodland and dense vegetation threatens the long-term persistence of cultural resources due to the potential for extreme wildfire or the degrading nature of vegetation on the integrity of the artifact as a result of root growth and surface vegetation growth and decay. 
Museum Collections
The Proposed Action would result in beneficial impacts to museum collections because defensible space would be created and maintained around the monument’s visitor centers. Mechanical fuel reduction treatments could be carried out to reduce fuel loading around the visitor centers that house the museum collections. Mitigation of fire behavior through the use of mechanical fuel reduction would reduce the likelihood of an unplanned ignition consuming or damaging museum collections stored on-site described under the No Action Alternative.  
Cultural Landscapes
Wildland fire suppression impacts to cultural landscapes under the Proposed Action would be the same as the No Action Alternative; however, prescribed burns, mechanical treatments, and chemical application would be used as proactive vegetation management tools in combination with wildland fire suppression.  
The use of proactive fire management activities would increase the ability and efficiency to reduce brush density and ground cover, increasing the reduction of hazardous fuels and success rate of ecological restoration efforts to fire-adapted and other unique habitats. This would increase the potential for lower intensity ground fires with lower BTU’s which make them easier to manage and shorter residence time, thus reducing the potential risk of damage to cultural landscapes. These lower intensity ground fires would help maintain more open cultural landscapes and historic viewsheds. In addition, the fire management activities in this alternative would be planned and designed to complement cultural landscape objectives. Impacts to cultural landscapes under the Proposed Action would be long term and beneficial due to minimizing the potential for future severe wildland fires as the amount of acres restored increases and brush density decreases. Short-term adverse impacts would include unsightly burned and scorched vegetation and unvegetated areas from both prescribed burns and more intense unplanned wildland fires. The adverse impacts to vegetation would be expected to last one or two growing seasons, depending on the intensity of the fire event.
Fuel treatments would be used to reduce the risk of brush encroachment and enhance cultural resources important to the cultural landscapes (e.g., maintaining open grasslands, improving and creating defensible space around structures) and visual aesthetics, thus decreasing the probability of severe wildland fires and enhancing their protection. Based on current information, the impacts of the Proposed Action on cultural landscapes would help to restore and maintain cultural landscapes.
Mechanical and chemical fuels management under this alternative would beneficially impact cultural landscapes since trimming and removing vegetation would restore open areas and viewsheds.
Cumulative Impacts
The only cumulative impacts to cultural resources from past, present, and foreseeable actions would be future projects that could adversely impact cultural landscapes. These include the transmission line and wind farm projects listed in Section 3.2 if they are visible from any of the three monument FMUs. These impacts would be long term and adverse, as the wind turbines and transmission lines would be permanent fixtures on the landscape that are not consistent with the monument’s historical context. 
Conclusion
The No Action Alternative and Proposed Action would result in both adverse and beneficial impacts to cultural resources. Unplanned ignitions have the potential to cause damage or loss of pre-contact and historic-period artifacts as a result of vegetation removal, increased soil erosion, and heating. Suppression actions could result in disturbance, exposure, or compaction of artifacts, with unknown artifacts being at greatest risk since mitigation measures would not be applied. Under the Proposed Action, fire behavior would be mitigated through the proactive measures of prescribed fire and mechanical and herbicide treatments. Under a reduced fire behavior scenario, suppression actions are expected to be reduced in intensity and suppression is more likely to be successful with reduced duration of the fire event. As a result, potential adverse impacts to cultural resources would be mitigated. Through removal of dense fuels and vegetation, long-term benefits to cultural resources would occur due to lower potential losses from unpredictable and potentially severe unplanned ignitions. Adverse impacts to cultural resources resulting from fire management actions would be reduced through the use of mitigation measures and involvement of cultural resource advisors. Greater protection of cultural resources would be achieved through improved defensible space around historic structures, museum collections, and known artifacts. 
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The geology of the monument has been described in several documents (Chronic 1987; McLemore 2000; Ball et al. 2006). The monument has also been the subject of a geologic scoping report by the NPS (2006b), an internal NPS document.  Much of the following information is taken from a Paleontological Resource Inventory and Monitoring Report, completed by the NPS for the Southern Colorado Plateau Network in 2009 (NPS 2009).  
The geology of the monument is mostly composed of Permian sedimentary rocks and Quaternary alluvium. Permian rocks exposed at the monument document shifting environments, from fluvial to eolian and tidal flat, to shoreface, to shallow marine (Lucas and Ziegler 2004) over a period of time from ~300 to ~270 million years ago (Baars 1961). A lengthy gap in time follows at the monument, during which rocks were either not deposited or were eroded after deposition. Between approximately 45,000 and 12,000 years ago, a succession of water bodies occupied the Estancia Basin, becoming Lake Estancia after major expansion beginning 24,000 years ago. This lake fluctuated in size several times until it finally desiccated (Allen 2005). From the map in Allen (2005), all three units of the monument would have been close to the western or southern shorelines of Lake Estancia. Humans entered the Estancia Basin by 12,000 to 10,000 years ago (McLemore 2000).
From oldest to youngest, rock units exposed at Abo include the Abo Formation (Hatchell et al. 1982) and Yeso Formation (both lower Permian). Rock units exposed at Gran Quivira include the San Andres Limestone (lower-middle Permian), Tertiary igneous dikes, and Quaternary alluvium. Rock units exposed at Quarai include the Abo Formation and Quaternary alluvium (New Mexico Bureau of Geology and Mineral Resources 2003). Fossil tetrapod footprints have been reported from the Abo Formation of the monument. Additionally, the San Andres Limestone is composed of the fossil remains of microorganisms, and there are paleontological resources associated with the archeology of the monument units.
Tetrapod tracks have been reported from the Abo Formation of the monument (NPS 2009). The tracks occur in siltstone in the upper unit along Cañon Espinoso(NPS 2009). Markings described as dinosaur tracks have been reported as well (NPS 2009); however, they resemble erosive features. If they are tracks, they would more likely have been made by a different animal, as dinosaurs are not known until the Late Triassic, tens of millions of years later (NPS 2009).
The most notable record of Quaternary fossils at the monument is a complete disarticulated mammoth recovered from southeast of Quarai during road construction in 1939 or 1940 (Hurt 1990; Morgan et al. 2001). This work was part of a joint Museum of New Mexico and Works Project Administration archeological and stabilization project (Hurt 1990). Unfortunately, the current location of these fossils is unknown (Morgan et al. 2001).
The San Andres Limestone of Gran Quivira was described by Chronic (1987) as being composed of marine microfossils. Additionally, there is some sort of organic hydrocarbon in this rock unit at Gran Quivira (NPS 2006b). Reports suggest that there may be a cave under the grounds of Gran Quivira. Evidence for this includes a now plugged blowhole west of Mound 7 Pueblo (NPS 2006b). If a cave is present, Quaternary fossils may be present. Quaternary cave faunas are known from a cave in the vicinity of Manzano, 9 miles northwest of Quarai; the Isleta caves, 39 miles northwest of Quarai; Sandia Cave, 47 miles north of Quarai; and the Pronoun Cave Complex, 58 miles northwest of Abo.
In addition to in-situ paleontological resources, numerous fossiliferous artifacts have been collected within the monument and are stored at off-site facilities, including bone and shell artifacts and pieces of petrified wood (NPS 2009).  This analysis includes only those paleontological resources that are found within the monument. 
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Alternative A: No Action
Although the impact of fire on paleontological resources has been poorly studied, several studies have shown that small temperature changes have great impacts on fossil specimens (Ashley-Smith 1987; Brunton et al. 1985; Fitzgerald 1995; Stolow 1966; Thomson 1986; Benton and Reardon 2006). Under the No Action Alternative, fire management activities would be limited to suppression activities only; where fires are contained before they are able to gain size, this would provide immediate protection to paleontological resources.  In the event that an unplanned ignition grows beyond containment, there is potential for adverse impacts to paleontological resources. Since documented fossil resources are limited in number and their locations are known to NPS staff, it is likely that they would be avoided when implementing wildfire suppression techniques, such as building of containment lines and burnout operations.  Undiscovered paleontological resources, however, would not be afforded protections and therefore could be damaged or destroyed by surface heating of the fire or by suppression actions such as the use of mechanized suppression equipment. Under existing NPS fire management policy, fire suppression is performed using MIST guidelines; using these mitigation measures and NPS resource specialists in fire management decisions, the suppression of wildfire would have little effect on paleontological resources. 
In the absence of hazardous fuel treatments under the No Action Alternative, existing fuel loads would continue to accumulate, increasing potential for more intense fire behavior in the event of an unplanned ignition. A study by Benton and Reardon (2006) at Badlands National Park found that impacts of fire on fossil resources are increased when fossils are in contact with heavy fuels due to increased and prolonged heating.  Potential damage ranges from discoloration to fracturing. Continued fuel build-up on the monument poses increased risk of intense wildfire in the event of an unplanned ignition and therefore poses increased potential for adverse impacts to both discovered and unknown paleontological resources.  
Alternative B: FMP Revision (Preferred Alternative)
Wildland fire suppression impacts to paleontological resources under the Proposed Action would be the same as the No Action Alternative; however, prescribed burns, mechanical treatments, and chemical methods would mitigate current hazardous fuel loads reducing the potential severity of an unplanned ignition.   Lower severity wildfire would require less intense and potentially damaging suppression actions, thereby reducing adverse impacts to fossil resources. Mitigation of fuel loading in the brush and woodland vegetation component would provide significant protections to fossils that would otherwise be subject to long residence times and significant surface and subsurface heating that is typical of fire in this fuel type. 
Prescribed fire would be used in conjunction with mechanical treatments in areas where it may impact paleontological resources. Through proper mitigation and mechanical reduction of heavy fuel loads, prescribed fire could beneficially impact these resources through reducing the hazardous fuel loading and potential for future more damaging wildfire. As has been noted in research studies (Benton and Reardon 2006), fast burning prescribed grass fires would have negligible impacts on fossil resources, but would reduce the fine fuel component that could spread fire to brush and woodland fuels in the event of an unplanned ignition. All prescribed fire would be carefully managed and implemented using prescribed burn planning, MIST techniques, and NPS resource advisors. Paleontological resources would be identified and located as part of the prescribed burn plan process and either avoided in the burn unit or prepped prior to the burn in order to mitigate impacts. Furthermore, due to location of the resources in a steep-banked drainage, it is unlikely that prescribed fire would be applied in the vicinity of the known fossil beds found at the monument. 
Mechanical fuel treatments could impact undiscovered fossils due to soil disturbance and potential compaction due to tracks from heavy machinery. Mechanical methods would be carefully selected and would be avoided in areas of known paleontological resources. 
Through adherence to mitigation measures (described in Section 2.3), impacts to paleontological resources from prescribed fire would be short term and minimal. 
Cumulative Impacts
The Estancia Basin area is known to be rich in paleontological resources. Past, present, and foreseeable actions that could adversely impact paleontological resources include ongoing quarrying activities at the gravel pits located west of Abo and disturbance to soils and geology resulting from development and operation of the transmission line and wind farm projects listed in Section 3.2.  Where paleontological resources have been documented, impacts of any future actions are likely to be mitigated or disturbance of the fossil resource avoided, but for yet to be discovered fossil remains these present and foreseeable actions could result in the permanent damage or loss of paleontological resources.
Conclusion
The No Action Alternative and Proposed Action would result in both adverse and beneficial impacts to paleontological resources. Unplanned ignitions have the potential to cause damage or loss of fossil remains as a result of surface and subsurface heating. Suppression actions could result in disturbance, exposure, or damage of fossil remains, with unknown remains being at greatest risk since mitigation measures would not be applied. Under the Proposed Action fire behavior would be mitigated through the proactive measures of prescribed fire and mechanical and herbicide treatments. Under a reduced fire behavior scenario (the Proposed Action), suppression actions are expected to be reduced in intensity and could easily avoid known paleontological resource sites.  As a result potential adverse impacts to paleontological resources would be mitigated. Through removal of dense fuels and vegetation, long-term benefits to paleontological resources would occur due to lower potential losses from unpredictable and potentially severe unplanned ignitions. Adverse impacts to paleontological resources resulting from fire management actions would be reduced through avoidance of those sites and the use of mitigation measures and involvement of NPS resource advisors. Greater protection of paleontological resources would be achieved through targeted fuel treatments around known sites. 
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Recreation on the monument is generally passive, with the visitor experience largely oriented around the mission structures themselves. The FMUs also include visitor centers, picnic areas, and interpretive trails and waysides, as well as short trails that connect the structures to the adjacent wooded and grassland areas. Modern visitors value the cultural landscape (described in Section 3.7), including historic structures, vegetation, viewsheds, and pristine night sky (NPS 2014b).  Visitors are able to experience relative solitude at the monument, especially Gran Quivira, similar to that of the original occupants of the sites. Other more unique recreational opportunities include star gazing opportunities at Gran Quivira, which attracts a visiting astronomers group every year due to the sites prized low light pollution levels.  Quarai is a magnet for ornithologists due to the huge diversity of bird species that have been recorded during ornithological investigations since 1996. The popularity of the site during spring and fall migrations led the NPS and U.S. Forest Service in 1998 to institute an annual celebration of International Migratory Bird Day at Quarai on the second Saturday of May.    
Visitation at the monument has decreased slightly over the last decade. However, increased growth rates of Albuquerque and the Rio Grande Basin are expected to result in increased visitation numbers in the future. Approximately 29,672 people visited the monument in 2015 for recreational purposes. The busiest months for visitation to the monument are July and October (NPS 2011) and the highest visitation was in 1995 when 53,950 people visited the monument. 
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Alternative A: No Action 
Under the No Action Alternative, fire management would be limited to suppression activities. If fire behavior has the potential to endanger visitor or employee safety, a temporary restriction or closure of the unit may be issued by the Superintendent. Other units would remain open to visitor use, however, and would have similar resources available, so impacts to visitor use and experience would be adverse in the short term and would last only for the duration of the fire or until it is safe for visitor use to resume.
Since vegetation management activities would not be strategically integrated with goals for fire management, the effectiveness of vegetation removal for fire mitigation purposes would be limited.  Fuel loading would continue to increase on all units, which could result in the slightly increased potential for larger and more intense wildland fires that are more difficult to suppress. Under this scenario, visitor use restrictions may be more long lasting, due to suppression efforts. Smoke emissions during an unplanned ignition would negatively impact the experience of visitors using other areas of the monument or surrounding lands and would impact visual resources and visitors wanting to experience the viewshed.  If an unplanned ignition exceeds containment and increases in severity and size, there is potential for the fire to remove large tracts of vegetation, change the natural and cultural landscape and visual aesthetics, and reduce the quality of the visitor experience.  
Visitors to the monument who wish to engage in bird watching activities and other appreciation of the natural environment would be impacted in the short term (during the event and for one to two growing seasons post fire) if wildfire destroys large areas of wildlife habitat. Since much of the vegetation in the monument is fire adapted, however, in the long term vegetation in the burn areas would re-establish and wildlife diversity is likely to return to previous levels or be enhanced due to stimulated growth and productivity from the fire and increased habitat diversity. 
Since recent fire history on the monument has been limited, an unplanned ignition within the monument would be rare, and since all unplanned ignitions would be immediately and aggressively suppressed, it is expected that the associated impacts to visitor use and experience would be adverse in the short term and beneficial in the long term.  
Alternative B: FMP Revision (Preferred Alternative)
Under the Proposed Action, impacts from fire management of unplanned ignitions would be similar to those described in the No Action Alternative; however, prescribed burns (broadcast and pile burning), mechanical treatments (use of hand tools and mechanized equipment), and chemical methods (herbicide) would mitigate current hazardous fuel loads reducing the potential severity of an unplanned ignition.   Lower severity wildfire would require less intense and lasting suppression actions, thereby reducing restrictions on access to visitors. 
Prescribed fire would result in adverse impacts to the visitor experience due to temporary displacement of some visitor activities (e.g., access restrictions and trail closures) during prescribed burn operations, impacts to viewsheds as a result of smoke and poor air quality, odors and irritants related to smoke, and the presence of burned and charred vegetation, which may impact aesthetics for some visitors. Since broadcast prescribed fire would be implemented on only 10% (or 107 acres) of the monument in a year and BMPs and mitigation measures would be closely adhered to, these adverse impacts would be localized and mostly short term, many lasting only during the prescribed fire treatment (1–2 days total), or when related to vegetation recovery, for one to two growing seasons post burn. The use of prescribed fire and its after effects on vegetation may present an opportunity for education and interpretation of natural values and processes, which may provide a beneficial impact. Since vegetation management actions would be employed in a way to be sensitive to the cultural landscape of the unit, visitor experience is expected to improve as many visitors are attracted by the cultural setting of the monument. 
Since most vegetation on the monument is fire adapted, the introduction of a regular low severity fire return interval would benefit native species and in turn improve ecosystem functioning. This would provide benefits for wildlife, which in turn improves recreational opportunities for wildlife viewing.  In addition thinning dense woodland stands improves wildlife viewing and enhances the viewshed by increasing visibility of surrounding scenery.  In the long term (years to decades), fire management actions that reduce hazardous fuels would reduce the potential for more damaging wildfires that create more restrictions and adverse impacts on visitor use and recreation. 
Mechanical and herbicide treatments proposed under the Proposed Action would likely result in localized short-term adverse impacts to visitor experience as a result of localized trail or area closures, or noise pollution from mechanized equipment and chainsaws. Most treatments would be carried out on a small scale, so impacts are expected to be minimal and last only the duration of the treatment, 1 to 2 days. 
Cumulative Impacts
Cumulative impacts to visitor experience and recreation would occur under Alternatives A and B in the form of temporary, localized degradation of air quality if a wildland fire occurs at the monument at the same time other landowners or agencies experience fire events (either planned or unplanned), such as within other public lands near the monument. The Proposed Action would add smoke and particulate matter emissions when prescribed burns occur. The Proposed Action would cumulatively contribute greater air quality emissions to the airshed than the No Action Alternative because more frequent burning would occur as prescribed burns under the Proposed Action. This would adversely impact visitor experiences and recreational opportunities in the area, but only during the duration of the fire event. 
Forest management actions proposed under the U.S. Forest Service Forest Plan revision could cause short- and long-term adverse impacts to recreational opportunities in the area as a result of trail and area closures on adjacent public lands. Actions that are designed to reduce the potential for unwanted fire effects on U.S. Forest Service lands would cumulatively benefit visitor and recreation opportunities by reducing adverse impacts from smoke, visual impacts of burned and charred forest, and adverse impacts to natural resources and wildlife that might impact visitor interactions with wildlife. 
All of the three units have critical viewsheds, particularly Gran Quivira (NPS 2014b). Land within these viewsheds is currently used primarily for grazing, and the landscape is now much as it was in Spanish colonial times. One of the NPS management goals under the Proposed Action would be to preserve and, where possible, restore the cultural landscape. Actions such as local quarrying, transmission line development and wind farm development on lands adjacent to the monument and within its viewshed cause cumulative, long-term adverse impacts to the cultural landscape and visitor experience.
Conclusion
Unplanned ignitions occurring under Alternatives A and B would result in adverse impacts to recreation and visitor experience as a result of closures or restrictions on access. Temporary adverse impacts in the form of smoke from unplanned ignitions and degradation of the viewshed could occur under both alternatives, but are expected to be rare occurrences. The intensity and therefore the impacts to visitors of the wildfire is expected to be mitigated under the Proposed Action as a result of fuel reduction activities designed to reduce fire behavior, using prescribed fire, mechanical treatment, and chemical application. The duration of the impact would coincide with the duration of the unplanned ignition.  Due to the low occurrence of wildfire frequency at the monument, it is expected that unplanned ignitions would be rare.
The Proposed Action would also result in short-term adverse impacts to recreation and visitor experience in the form of smoke and particulate matter from prescribed burns and possible trail and area closures during the prescribed burn. Impacts from prescribed burns would be short term, lasting the duration of each prescribed fire. Under the Proposed Action, no more than 10% of the entire monument’s acreage, or 107 acres, would undergo treatment by broadcast prescribed fire in any given year. This acreage would likely be treated over a series of prescribed burn events and the monument would implement the New Mexico Smoke Management Program’s Guidance Document (NMED 2005); therefore, impacts to visitors in the form of smoke and particulate matter is not likely to be significant. 
In the long term, improvements to the ecosystem health through vegetation treatments would result in improved ecosystem resiliency and more diverse wildlife habitat, improved visual resources within the viewshed, and a return to a more natural and accurate depiction of the cultural landscape; as a result, the increased recreational opportunities afforded to visitors would have beneficial impacts on their visitor experience.   
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[bookmark: _Toc416270472][bookmark: _Toc416270471]The monument lies on the western slopes of the Estancia Basin, east of the Manzano Mountains and the Cibola National Forest. Dryland farming and livestock grazing are the dominant land uses in the area. The communities in the area include Mountainair, Punta de Agua, and Manzano. 
The Quarai FMU is surrounded by private land, most of which falling within the Manzano Land Grant. The lands surrounding the Quarai FMU are primarily used for grazing and is intermixed with cultivated fields, as well as scattered residential buildings. An abandoned acequia falls within the boundaries of the Quarai FMU. Restoration of the acequia has been expressed as a community goal by Punta de Agua residents.
The Abo FMU is bounded on the west side by U.S. Forest Service land (in part) and the remaining adjacent land is privately owned. One private inholding occurs within the unit and consists of three nineteenth century Spanish re-occupation structures, one of which is occupied. The inholding is located directly to the south of the pueblo mission complex, near New Mexico Highway 55. 
The Gran Quivera FMU is bound by New Mexico Highway 55 on the north boundary and by private property on all other sides. Several ranches with associated structures and a church are located adjacent to the northwest corner of the unit. These structures are all that remains of the nineteenth and twentieth century town of Gran Quivira. 
[bookmark: _Toc453576255]Environmental Consequences
Alternative A: No Action
Under the No Action Alternative, fire management activities would be limited to suppression activities only. Adverse impacts to adjacent land use and landowners would only occur in the event of an unplanned wildfire, and under the existing FMP such fires would be suppressed using the most appropriate response based on wildland fire conditions. Under the No Action Alternative, adverse impacts to neighboring landowners and land uses would occur if 1) unplanned ignitions initiated within the monument were to leave NPS lands and move onto private lands or 2) smoke plumes were to compromise air quality in the immediate area. Adverse impacts from smoke and particulate matter would be temporary, lasting the duration of the wildland fire. Permanent adverse impacts to land use would occur if unplanned ignitions were to expand beyond NPS boundaries and consume residential buildings or structures. Temporary adverse impacts would occur if high-intensity wildfire was to spread to farmland or grazing land; however, the land would be expected to recover in one to two growing seasons. Since the monument, in recent history, has not experienced a high fire frequency, it is expected that unplanned wildfires would be rare. 
Alternative B: FMP Revision (Preferred Alternative)
Under the Proposed Action, smoke and particulate matter emissions would be the primary impact to land use and nearby residents from both prescribed burns and unplanned ignitions within the monument. Other fuel treatments, including mechanical and chemical treatment would be isolated and localized and therefore would be of minimal impact to other land uses. The impact of smoke and particulate matter on local residents would depend on weather conditions when fires are active and an individual’s sensitivity to smoke. Under the Proposed Action, no more than 10% of the entire monument’s acreage, or 107 acres, would undergo treatment by broadcast prescribed fire in any given year. Given that this acreage would likely be treated in a single prescribed burn events under desirable conditions, the smoke impacts for each burn would be temporary and not likely be significant. 
The pre-burn planning and agency coordination would help guarantee that appropriate conditions exist during implementation of a prescribed fire and the likelihood for smoke to migrate away from the site-specific burn area and for prescribed fires to stay within their planned boundaries. Prescribed fires would be carefully evaluated to consider smoke dispersal and the risk of escape into nearby communities, including Mountainair, Punta de Agua, and Manzano. As a result, the effects to the local residents and landowners from prescribed fire would be short term and localized near the prescribed fire area. The duration of the impact would coincide with the duration of prescribed burn activities.    
These mitigation measures would reduce, if not eliminate, smoke impacts to sensitive receptors in the nearby communities.  Fuels management and preparation of the FMU for prescribed burning could also improve the effectiveness of a response to unplanned ignitions, thereby resulting in beneficial impacts to regional air quality.  Fuel reduction would also reduce fuel loading and thereby reduce the potential smoke emissions that would result from a wildfire. 
Under the the Proposed Action, adverse impacts to neighboring landowners and land uses would occur if 1) unplanned ignitions initiated within the monument were to leave NPS lands and move onto private lands or 2) smoke plumes were to compromise air quality in the immediate area. A variety of fire management strategies would be available to manage unplanned ignitions, including full suppression, point/zone protection, and monitor/confine/contain. Permanent adverse impacts to land use would occur if unplanned ignitions were to expand beyond NPS boundaries and consume residential buildings or structures. Temporary adverse impacts would occur if high intensity wildfire spreads to farmland or grazing land; however, the land would be expected to recover in one to two growing seasons. Since the monument, in recent history, has not experienced a high fire frequency, it is expected that unplanned wildfires would be rare. 
Wildland fire management actions would require the use of mechanical equipment, such as mowers, engines, pumps, all-terrain vehicles, aircraft, chainsaws and dozers that would result in short-term noise that may be heard by adjacent landowners and residents. The noise would be intermittent and temporary, lasting only for the duration of fire management events. Noise from the use of mechanical equipment would be similar in nature and likely more frequent than the roadway noise experienced on a daily basis from New Mexico Highway 55 and U.S. Highway 60, which are adjacent to the FMUs (see Figure 2.1).  
Cumulative Impacts
Cumulative impacts to local landowners and residents would occur under Alternatives A and B in the form of temporary, localized degradation of air quality and noise conditions if a wildland fire occurs at the monument at the same time other landowners or agencies experience fire events (either planned or unplanned), such as within other public lands near the monument. The Proposed Action would add smoke and particulate matter emissions when prescribed burns occur. The Proposed Action would cumulatively contribute greater air quality emissions to the airshed than the No Action Alternative because more frequent burning would occur as prescribed burns under the Proposed Action. The application of the New Mexico Smoke Management Program’s Guidance Document (NMED 2005) would reduce the intensity and duration of those contributions from prescribed fire, especially if all jurisdictions implement the state’s guidance. In addition, multiple fire management activities across several jurisdictions would result in high levels of equipment transport and use in the area. Short-term, increased noise from fire management equipment could be heard by local residents depending on the location of the wildland fire events. The cumulative effects of the proposed project to the local community would be sporadic and temporary. The duration of the impact would coincide with the duration of fire management activities. 
Conclusion
Overall, management actions under Alternatives A and B would not result in changes in land use. Temporary adverse impacts in the form of smoke from unplanned ignitions could occur under both alternatives, but are expected to be rare occurrences. The duration of the impact would coincide with the duration of the unplanned ignition.   Lack of control over atmospheric and drought conditions when unplanned wildland fires begin increase their potential to contribute smoke to the local airshed and potentially expand beyond NPS boundaries, thereby resulting in short-term adverse impacts to local residents and landowners. Due to the low occurrence of wildfire frequency at the monument, it is expected that unplanned wildfires would be rare.
The Proposed Action would also result in short-term adverse impacts to local air quality primarily in the form of smoke and particulate matter from prescribed burns. Impacts from prescribed burns would be short term, lasting the duration of each prescribed fire. Under the Proposed Action, no more than 10% of the entire monument’s acreage, or 107 acres, would undergo treatment by broadcast prescribed fire in any given year. This acreage would likely be treated over a series of prescribed burn events and the monument would implement the New Mexico Smoke Management Program’s Guidance Document (NMED 2005); therefore, impacts to local residents in the form of smoke and particulate matter is not likely to be significant. Additionally, the situation of an escaped prescribed burn expanding onto private lands would be slight as a result of the small size of each prescribed burn and the conditions under which each prescribed burn would be allowed to occur, thereby avoiding adverse impacts to local residents and landowners. 
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Letters were sent to Native American tribes on January 12, 2016, to inform them of the revised FMP/EA and to inquire whether affiliated tribes wanted to be involved in the environmental compliance process. The tribes and governments that received letters are listed in Table 4.1. 
[bookmark: _Ref420414697][bookmark: _Toc412446217][bookmark: _Toc453576262]Table 4.1.	List of Consulted Native American Tribes for the Proposed Fire Management Plan
	White Mountain Apache
	Wichita and Affiliated Tribes

	Ysleta del Sur Pueblo
	Zuni Pueblo

	Pueblo of Taos
	Hopi Tribal Council

	Caddo Indian Tribe of Oklahoma
	Kiowa Tribe of Oklahoma

	Mescalero Apache
	Pueblo of Acoma

	Pueblo of Isleta
	Pueblo of Jemez

	Pueblo of Sandia
	Santo Domingo Pueblo



The monument has also notified various state and federal agencies of the proposed FMP revision and EA. Table 4.2 lists the agencies notified of the proposed project during the scoping period. 
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	Agency
	Consultation Requirement

	Federal 

	U.S. Forest Service Cibola National Forest and Grasslands, Mountainair Ranger District
	Courtesy notification due to ongoing partnership between the monument and the U.S. Forest Service

	Natural Resource Conservation Service 
	Courtesy notification due to ongoing partnership between the monument and the Natural Resource Conservation Service

	State 

	NM SHPO
	National Historic Preservation Act, Section 106

	Local

	La Merced del Pueblo de Manzano
	Courtesy notification due to ongoing partnership between the monument and La Merced del Pueblo de Manzano

	Mountainair Fire Department
	Courtesy notification due to ongoing partnership and agreements between the monument and the fire department



The National Historic Preservation Act requires the consideration of impacts on cultural resources, either listed or eligible to be listed in the National Register of Historic Places. Monument staff sent a letter to the New Mexico State Historic Preservation Office on January 12th 2016, to solicit input on issues of concern. A response was received on February 2nd 2016 stating that the SHPO is interested in reviewing the draft EA for the FMP (see Appendix A). 
The monument completed a Biological Assessment for the project. The report concluded a “no effect” determination for all listed species and therefore USFWS consultation was not necessary. 
Other agencies notified of the proposed project include the Mountainair District of the Cibola National Forest, the Natural Resource Conservation Service, Claunch-Pinto Soil and Water Conservation District, La Merced del Pueblo de Manzano, and the Mountainair Fire Department.  
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Spanish Franciscan mission, a small 19th century church, ranchero compound, petroglyphs, and other
associated sites and artifacts.

The Abé unit is 9 miles west of Mountainair and contains approximately 279 acres. Ab6 was built on
another outcrop of the same Abé Red Sandstone as Quarai, at the southeastern base of the Manzano
Mountains. Today, the unit consists of pit houses, jacales (adobe-style housing structures), prehistoric and
historic pueblos, 17th century Spanish Franciscan mission structures, 19th century ranchero structures,
pictographs, petroglyphs, and other associated sites and artifacts.

The Gran Quivira unit is the largest of the three units at approximately 610 acres. Located on rocky, gray
Chupadero Mesa, today, Gran Quivira consists of pit houses, prehistoric and historic pueblos, 17th
century Spanish Franciscan mission structures, 19th and 20th century homesteads, petroglyphs, and other
associated sites and artifacts.

There are approximately 3.6 miles of intermittent streams/arroyos in the monument. Additionally, the
monument contains three springs and their adjacent wetlands that were fundamental to supporting life in
the pueblos and missions. Grazing at Quarai and Abo was suspended when the monument was
established, but historically there was grazing at these two sites. These historical grazing practices and
fire exclusion at all three sites have led to an altered vegetation type and fuel type conversion in the
monument. Historical vegetation within the pueblos was mostly grassland, although the sites are now
more densely populated with stands of juniper. Other plants at Ab6 and Quarai were introduced by
residents, archeologists, and the Works Progress Administration. These plants include cottonwood trees,
Chinese elm, and rose-hip, among others.

Action Area Description

The action area includes the Monument’s three units, as well as a 15-mile buffer around each of them
(Figure 1). Elevations range from approximately 6,000-6,500 ft. The Quarai and Abé units are located in
Torrance County and the Gran Quivira unit straddles Torrance and Socorro Counties. The Salinas Basin
(now known as the Estancia Basin) is a huge low bowl in the high desert plains of east central New
Mexico. Geologically the entire area consists of ancient (Permian) sedimentary deposits of sandstone
and limestone interlayered with gravel or conglomerate. Soils at the three units are generally sandy
to sandy loam, varying in their capacity to retain water. Vegetation types present within the action area
consist of primarily pifion-juniper woodlands, with grassland understory. Backfill of archeological sites in
the Monument provides opportunities for plants to grow on top of disturbed ground, creating different
than normal patterns that indicate an altered vegetation type conversion of native species, as well as a
number of invasive, exotic plants. Wildlife common in the action area include rattlesnakes, cottontail
rabbits, jackrabbits, bobcats, mountain lion, mule deer, pronghorn, elk, coyote, and bear; all of these
species have been identified by wildlife cameras in the Monument. The Monument and the area also plays
host to a multitude of migratory birds due to its springs and vegetation. There are no identified threatened
or endangered species in the Monument; and none are thought to be present in the action area. The
geographic extent of the action area was established based on the potential for effects to land, air, and
water resources. Possible effects to land are limited to the Monument boundaries; effects to air are due to
transport of smoke from prescribed burning and noise from project activities; and effects to water are
related to the potential for erosion and sedimentation transport within intermittent water features.





image9.jpg
Species / Critical Habitat within the Action Area

The action area (defined as a 1/2-mile buffer around the Monument boundaries) was reviewed for
potential/suitable habitat for T&E species. A species list from the USFWS (IPaC website) was obtained
and reviewed for this project on February 5, 2016. In addition, the Monument’s species lists and
migratory bird occurrence database (1998-2015) were consulted (Appendix 1). NPS records indicate that
a “willow flycatcher” was observed in the Quarai unit of the Monument on May 13, 2000. We assume it
was a Southwestern willow flycatcher (Empidonax traillii extimus). This species is not listed as
threatened or endangered in Torrance County where the Quarai unit is located and where the observation
occurred. Furthermore, “Birds of the Manzano Mountains,” published by the USES Sandia and
Mountainair Ranger Districts, 2006, classifies the willow flycatcher as “transient” and “accidental,”
which means that the observation of this species is considered a windfall, and the species is encountered
at intervals exceeding 10 years. This USFS bird checklist is based on field surveys by Hart R. Schwarz,
who also authored the Monument’s bird list; so there is congruence between the two lists. Listed species
for Torrance and Socorro Counties are identified in Table 1 below.

A review of this list was completed and species that had no potential or suitable habitat, or the action area
was outside of the species’ distributional range, or the action area was outside of the species’ elevational
range were excluded from further review. Table 1 below lists those species that are known to or could
potentially occur in the action area, species having the potential to occur within the action area based on
habitat requirements and known locations, and those that have been excluded from further analysis with
rationale. A brief description of their range and habitat is also included.

No designated critical habitat for these species is present in the action area (Figure 1).

Table 1. Threatened, endangered, candidate/proposed species with the potential to occur within the action area and critical habitat.

Rationale

Species Common Potential

and Scientific Name to Occur

Status’ for Habitat Description and Range in action Area
Exclusion®

Listed for Socorro County, NM. Designated critical habitat is
outside of the action area. Nests in riparian areas with
dense willow/cottonwood. No permanent waters or riparian
areas exist on the Gran Quivira unit nor the action area in
Socorro County. Thus no suitable habitat is present in the

Southwestern willow action area. This species has never been observed on the
flycatcher Monument in Socorro County.
E No No HAB
Strix occidentalis This species has been observed in the Monument in
lucida) Torrance County (Quarai unit) only one time out of 17

successive years of spring surveys. This occurrence is
considered to be a vagrant. The riparian area at Quarai is a
narrow stringer and does not contain extensive willow
communities; thus no suitable habitat is present at this unit,
or in the Abo unit, both of which are in Torrance County.

Yellow-billed Cuckoo T No No HAB Listed for Torrance and Socorro Counties, NM. Designated
critical habitat is outside of the action area. Yellow-billed
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Coccyzus
americanus)

Cuckoos use wooded habitat with dense cover and water
nearby, including woodlands with low, scrubby, vegetation,
overgrown orchards, abandoned farmland, and dense
thickets along streams and marshes. In the West, nests are
often placed in willows along streams and rivers, with
nearby cottonwoods serving as foraging sites. Suitable
habitat is not present in the action area and this species has
never been observed in the Monument in either county.

Mexican spotted owl

Strix occidentalis

lucida

No

No

HAB, ELE

Listed for Torrance and Socorro Counties, NM. Designated
critical habitat is outside of the action area. Nests in old
growth forest habitat with access to canyons with riparian
areas; does not commonly roost or forage within P-J
woodland habitats of the action area; proposed actions will
not have any adverse impacts on small mammal prey
populations which could be incidentally used by MSO.

northern aplomado
falcon (Falco
femoralis
septentrionalis)

Experim
ental
Populati
on,
Non-
Essenti
al

No

No

HAB

Listed for Socorro County, NM. Habitat is variable
throughout the species range and includes palm and oak
savannahs, various desert grassland associations, and
open pine woodlands. Within these variations, the essential
habitat elements appear to be open terrain with scattered
trees, relatively low ground cover, an abundance of insects
and small to medium-sized birds, and a supply of nest sites.
In the U.S., was found in coastal prairies along sand ridges,
in woodlands along desert streams, and in desert
grasslands with scattered mesquite and yucca; has been
found in open pine woodland in central Mexico (Matthews
and Moseley 1990, Johnsgard 1990). Feeds on a variety of
prey: primarily on birds; to a lesser extent on insects; and
uncommonly on rodents, small mammals, lizards and
snakes (Terres 1980, Cade 1982). Encroachment of thick
tall grass or brush degrades habitat. Preferred habitat does
not include pifion-juniper woodlands, and there would be no
effects to the species or its habitat from the proposed action,
thus this species was dismissed from further review.

Piping Plover
(Charadrius melodus)

No

No

HAB

Listed for Socorro County, NM. Breeding habitat is on
shorelines around lakes, reservoirs, or river islands and
adjacent sand pits (Haig and Plissner 1993). No habitat is
present in the Monument.

Least tern (Sterna
antillarum)

No

No

HAB

Listed for Socorro County, NM. Nests near water. Interior
populations nest mainly on riverine sandbars or salt flats
that become exposed during periods of low water (Hardy
1957). Eats mainly small fishes. No habitat is present in the
Monument.

Sprague's pipit
(Anthus spragueii)

No

No

HAB

Listed for Socorro County, NM. Breeding habitat includes
short-grass plains, mixed grass prairie, alkaline meadows,
and wet meadows. This species is found in grasslands with
mid-height vegetation, including upland mixed-grass prairie,
alkaline meadows, and wet meadow zones around alkali
and freshwater lakes (Stewart 1975; Dryer, pers.

comm.). Habitat during migration and in winter consists of
pastures and weedy fields (AOU 1983), including
grasslands with dense herbaceous vegetation or grassy
agricultural fields. No habitat is present in the Monument.

AMPHIBIANS
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Chiricahua leopard
frog (Rana
chiricahuensis)

Wright's marsh thistle

FLOWERING PLANT:

No

No

HAB

Listed for Socorro County, NM. Requires permanent waters.
No habitat is present in the Monument.

Listed for Socorro County, NM. Occurs in marshy wetlands

Socorro isopod
(Thermosphaeroma
thermophilus)

Rio Grande Silvery
Minnow
(Hybognathus
amarus)

Socorro springsnail

No

No

No

No

(Cirsium wrighti) No No HAB (cienegas) near springs in otherwise semi-arid to arid areas.
No habitat is present in the Monument.
Listed for Socorro County, NM. Requires permanent
Pecos sunflower wetlands for its survival. Areas that maintain these
(Helianthus No No HAB conditions are commonly called cienegas (desert wetlands)
paradoxus) associated with springs. No habitat is present in the

HAB

HAB

Monument.

Listed for Socorro County, NM. Requires warm springs 31-
32 degrees C. No habitat is present in the Monument.

Listed for Socorro County, NM. Habitat includes pools and

backwaters of low-gradient creeks and small to large rivers.
This riverine minnow occurs in waters with slow to moderate
flow in perennial sections of the Rio Grande and associated
irrigation canals (Sublette et al. 1990). No habitat is present
in the Monument.

Listed for Socorro County, NM. Warm water snail, endemic

(Tryonia alamosae)

New Mexico meadow
jumping mouse
(Zapus hudsonius
luteus)

No

No

(Pyrgulopsis No No HAB to New Mexico. No habitat is present in the Monument.
neomexicana)
Listed for Socorro County, NM. Thermal spring snail of the
Chupadera N . A ; » L
sitingsnail family Hydrobidae, endemic to New Mexico. This species is
prng . No No HAB a resident of a cienega system with multiple source springs
(Pyrgulopsis "
chupaderac) (22 degrees C). Most of the sources have been impounded.
ip No habitat is present in the Monument.
Listed for Socorro County, NM. Thermal spring snail in the
Alamosa springsnail family Hydrobiidae known only from a single spring in
pring No No HAB western New Mexico. Habitat is on cobble, gravel and sand

HAB

substrate with algal film in thermal (27-28 degrees C) spring
pools and runs. No habitat is present in the Monument.

Listed for Socorro County, NM. The jumping mouse appears
to only utilize two riparian community types: 1) persistent
emergent herbaceous wetlands (i.e., beaked sedge and
reed canarygrass alliances); and 2) scrub-shrub wetlands
(i.e., riparian areas along perennial streams that are
composed of willows and alders). It especially uses
microhabitats of patches or stringers of tall dense sedges on
moist soil along the edge of permanent water. No habitat is
present in the Monument.
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" Status Codes: E=federally listed endangered; T=federally listed threatened; P= federally proposed for listing; C= federal candidate
for listing; and CH=designated critical habitat

2 Exclusion Rationale Codes: ODR=outside known distributional range of the species; HAB= no habitat present in action area;
ELE= outside of elevational range of species; and SEA=species not expected to occur during the season of use/impact

As indicated in the above table, suitable habitat for any of the listed species is not present in the
action area and the species are not present. Therefore, these species will not be analyzed further based
on the rationale provided.

Consultation with USFWS
No prior consultation with USFWS has occurred for this project.
Effect Determinations for Listed/Proposed Species and Designated/Proposed Critical Habitat

Based on the above rationale, habitat for T&E species addressed in this assessment will not be affected
with this action. Therefore, there would be “no effect” to any federally listed or proposed species (listed
in Table 1 above) or designated or proposed critical habitat from the proposed management action.

Need for Re-Assessment Based on Changed Conditions

This BA and findings above are based on the best current data and scientific information available. A
new analysis and revised BA must be prepared if one or more of the following occurs: (1) new species
information (including but not limited to a newly discovered activity area or other species information)
reveals effects to threatened, endangered, proposed species, or designated/proposed critical habitat in a
manner or to an extent not considered in this assessment; (2) the action is subsequently modified or it is
not fully implemented as described herein which causes an effect that was not considered in this
assessment; or (3) a new species is listed or critical habitat is designated that may be affected by the
action not analyzed herein.

Prepared btyE% /(,4( (/A 5//@//4

Patrick Malone, Acting Superintendent Date
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Figure 1: Action Area and Critical Habitat
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Appendix 1. Monument Bird List (Quarai unit)

INTERNATIONAL MIGRATORY BIRD DAY OBSERVATIONS

Compiled by Hart R. Schwarz 1998-2014; C. Paulina liiigo 2015

The composite list below represents all the birds seen on one day in mid-May during seventeen successive years at Quarai, the site of the
IMBD celebration sponsored by the Cibola National Forest & Salinas Pueblo Missions National Monument.

SPECIES 98 99 00 01 (02 03 04 05 06 07 08 09 10 11

12, 13 14 15

[01.GreenHeron |
02. Turkey Vulture 2 2 24 4 4 5 2 a4 3 2 1 5 2 2 2 2 2 1
03. Mallard 2 2 4 2 2 2 1 1 1 3 1 2 2
04. Sharp-shinned Hawk 1 1
05. Cooper’s Hawk 1 51 1 3 d 2 1 1 1 1 2 2
06. Swainson’s Hawk 1 1
06. Red-tailed Hawk 2 2 il 2 1 1 1 1
07. American Kestrel 2 2 2 i 1 1 1 2 2 2 it
08. Peregrine Falcon 1
09. Virginia Rail 1
10. Killdeer 1
11. Spotted Sandpiper 1!
12. Rock Pigeon 1
13. Band-tailed Pigeon 1
14, Eurasian Collared-Dove 2 1 1 2 2 5 3 4 a
15. White-winged Dove 1 1 1
16. Mourning Dove 7 12 8 6 10 8 12 8 10 8 5 8 6 7 6 4 3 1
17. Greater Roadrunner 1
18. Great Horned Owl 2 2] 2 1 2 1 2 2 1 2 2 1 1 2 1 2 2
19. White-throated Swift il
20. Black-chin. Hummer 5 3 1 2 i 5 4 2 1 2 2 8] 4 1 2 4
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21. Broad-tailed Hummer 5 2 1 2 a4 2 2 3 1 2 il 1 2 1
22. Lewis’s Woodpecker 1
23. Red-naped Sapsucker 1
24. Ladder-back. Woodpeck. 2 2 2 2 1 1 4 2 2 1 2 1 a4 1
25. Downy Woodpecker
26. Hairy Woodpecker 1
27. Northern Flicker 4 6 5 2 2 gl 1 1 1
28. Olive-sided Flycatcher 1 2 2 2 1 1 1 ik
29. Western Wood-Pewee i 5 7/ 8 2 2 8 3 4 2 3 1 a4
30. Willow Flycatcher 1
31. Dusky Flycatcher 3 3 7 1 2 1 3 4 2
32. Gray Flycatcher 1 1

Empidonayx, species 1 2
33. Black Phoebe 1 1 1 a1 3 2 1 1
34. Say’s Phoebe il 2 3 3 3 5 a 3 2 2 il a, 2
35. Ash-throated Flycatcher 2 4 3 4 4 1 2 a 3 3 1 2 1
36. Cassin’s Kingbird 1l 2
37. Western Kingbird 1 2 1 1
38. Plumbeous Vireo 2 1 1 3 3 1 1 2 1 4
39. Warbling Vireo 3 1 3 2 4 4 1 Al 1 1 i
40. Western Scrub-Jay 3 a4 5 5 4 7 5 5 5 3 5 5 4 4
41. Pinyon Jay 5 6 2 1 4 2 5 3 3 4 2
42. American Crow 1 1 2 1 1 1 2 2 1 2
43. Chihuahuan Raven i
44. Common Raven 2 3 4 2 2 4 2 a4 2 3 & 5 2 3
45. Violet-green Swallow 30 25 25 25 30 30 40 35 20 16 25 25 12 15
46. N. Rough-wing. Swallow 1 it 1 il
47. Barn Swallow 6 6 6 1 4 4 4 8 15 6 5 1 2 3
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48. Cliff Swallow 6 2 1
49. Mountain Chickadee

50. Juniper Titmouse 3 4 2
51. Bushtit il il 5
52. Red-breasted Nuthatch

53. White-breasted Nuthatch i

54. Rock Wren 2 o)
55. Bewick’s Wren 2 3 3
56. House Wren 8 2

57. Ruby-crowned Kinglet 1

58. Blue-gray Gnatcatcher 2

59. Western Bluebird 2
60. Mountain Bluebird 1

61. Townsend'’s Solitaire 1 il
62. Hermit Thrush

63. American Rohin

64. Gray Catbird

65. Northern Mockingbird a5 1

66. Brown Thrasher 1
67. European Starling

68. Cedar Waxwing 40 20
69. Blue-winged Warbler

70. Orange-crowned Warbler 5 4 1
71. Virginia’s Warbler 2 1
72. Northern Parula Warbler

73. Yellow Warbler 3 3

74. Chestnut-sided Warbler 1
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75. Yellow-rumped Warbler 24 13 3 2 10 6 4 5 15 2 50 6 3
76. Black-thr. Gray Warbler 1

77. Black-and-white Warbler 1 1

78. American Redstart il

79. Northern Waterthrush 1 1 1 il il 1

80. MacGillivray’s Warbler 2 1 4 7 6 3 5 3 2 1 3 2
81. Common Yellowthroat 4 1 a4 3 3 1 3 1 1 1 1
82. Hooded Warbler 1

83. Wilson’s Warbler 10 | 12 | 15 15 3 6 10 10 1 5 12 2
84. Yellow-breasted Chat 4 4 8 7 8 4 6 10 6 8 6 5 a
85. Summer Tanager 1 2 1 3

86. Western Tanager 3 1 6 4 3 5 4 6 4 1 1 2 1
87. Green-tailed Towhee 3 1 2 2 2 3 2

88. Spotted Towhee 10 8 8 10 3 8 6 10 4 6 8 4 2
89. Canyon Towhee 1 2 1 2 1 3 4 2 2. 1 2 1
90. Chipping Sparrow 5 12 il 4 5 15 2 7 30 12 10 2 3
91. Brewer’s Sparrow 4 7 4 1 1

92. Black-chinned Sparrow i1

93. Vesper Sparrow 1

94. Lark Sparrow 5 i 2 2 1 iy 3 3 74 2

95. Black-throated Sparrow 1

96. Song Sparrow 1

97. Lincoln’s Sparrow 2 1 2 1

98. White-throated Sparrow 1
98. White-crowned Sparrow 7 8 6 6 8 12 10 5 4 1 2

99. Golden-crowned Sparrow 1

100. Dark-eyed (G-h) Junco 1 1 5 2

101. Rose-breasted Grosheak 1
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102. Black-headed Grosbeak 6 4 5} 4 8 10 | 10 | 11 || 12 15
103. Blue Grosheak 1 4 3 4 2| 3 2 1

104. Lazuli Bunting 1

105. Indigo Bunting 1 1 1

106. Red-winged Blackbird 4 2 1 1

107. Western Meadowlark 3 2 2 2 2 2 2

108. Brown-headed Cowbird 2 1 1 3 8 6 4 3 2

109. Bullock’s Oriole 3 2 2 3] 7/ 4 3 4 4 1
110. Scott’s Oriole 1 1

111. House Finch 6 20 12 12 10 8 6 7/ 6

112. Pine Siskin 12 1 12 3 10 15
113. Lesser Goldfinch 2 1 A 1

114. American Goldfinch 2





