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1.0—INTRODUCTION  

1.1 OVERVIEW 

The Analysis of the Management Situation (AMS) is a working document that has been prepared as an 
initial step in the planning process for the United States Department of the Interior (USDI), Bureau of 
Land Management (BLM) Rio Puerco Field Office (RPFO) Resource Management Plan (RMP) 
revision and Environmental Impact Statement (EIS). The AMS and RMP/EIS will address the 
management of public lands in Bernalillo, Cibola, Torrance, and Valencia counties, most of Sandoval 
County, and portions of McKinley County in central and north–central New Mexico. 

As part of the RMP revision process, the RPFO conducted an analysis of the management situation for 
the Rio Puerco Planning Area. The AMS is part of the RMP planning process as described in 43 Code of 
Federal Regulation (CFR) 1600 and planning program guidance in the Land Use Planning Handbook 
(BLM Handbook H-1601-1). The AMS provides baseline information for the RMP revision and 
associated EIS. 

This summary compiles, in one location, important information about existing resource conditions, 
current management practices, and issues and concerns identified to date. Preliminary planning issues and 
criteria have been identified and will be used to guide the identification and development of management 
alternatives. These preliminary issues and criteria are not final. They may be added to or refined during 
public scoping. The BLM is requesting your help in identifying additional issues and concerns, 
management alternatives, or other ideas to be considered in the planning effort. 

1.2 PURPOSE OF AND NEED FOR THE RESOURCE MANAGEMENT PLAN  

In accordance with the Federal Land Policy and Management Act of 1976 (FLPMA), the BLM is 
responsible for management of public lands and their associated resources based on the principles of 
multiple use and sustained yield. As required by FLPMA and BLM policies, the public lands must be 
managed in a manner that protects the quality of scientific, scenic, historical, ecological, environmental, 
air and atmospheric, water resource, and archaeological values; that, where appropriate, preserves and 
protects certain public lands in their natural condition; provides food and habitat for fish and wildlife and 
domestic animals; provides for outdoor recreation and human occupancy and use; and recognizes the 
nation’s need for domestic sources of minerals, food, timber, and fiber from public lands by encouraging 
collaboration and public participation throughout the planning process. Land use plans are one of the 
primary mechanisms for guiding BLM activities to achieve the mission and goals outlined in the USDI 
Strategic Plan (USDI 2009). If an RMP is found to be inadequate in these respects, one of two document 
preparations can be implemented as a remedy: 1) revision of the existing RMP, or 2) amendment of the 
existing RMP. 

The purpose for this RMP is to establish updated and new guidance, objectives, and adaptive management 
actions for the Planning Area. Adaptive management (AM), also known as adaptive resource 
management (ARM), is a structured, iterative process of optimal decision making in the face of 
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uncertainty, with an aim to reduce uncertainty over time via system monitoring. In this way, decision 
making simultaneously maximizes one or more resource objectives and, either passively or actively, 
accrues information needed to improve future management. AM is often characterized as learning by 
doing. The RMP will be comprehensive in nature and will address issues within the Planning Area. In the 
document, BLM staff will discuss the current management situation, desired future conditions to be 
maintained or achieved, and management actions necessary to achieve objectives. Following the 
completion of the RMP, agency staff will develop an implementation plan. 

In 2006, a formal land use plan evaluation was completed for the Planning Area. Findings from the plan 
evaluation indicated that significant population increases and urban development have occurred in the 
Planning Area, especially in the vicinity of Albuquerque. Subsequent changes in resource demands in the 
Planning Area have resulted in the need to update the existing RMP through a plan revision and 
associated EIS. 

1.3 PURPOSE OF THE ANALYSIS OF THE MANAGEMENT SITUATION 

The purpose of the AMS is to conduct a deliberate assessment of the current situation as it relates to 
natural resource management and resource use on public lands within Bernalillo, Cibola, Torrance, and 
Valencia counties, most of Sandoval County, and portions of McKinley County (Map 1.1).  

There are three terms used in this AMS to describe the areas addressed – Planning Area, Decision Area, 
and Study Area. The Planning Area encompasses the entirety of Bernalillo, Cibola, Torrance, and 
Valencia counties, most of Sandoval County, and portions of McKinley County regardless of jurisdiction 
or ownership. The Decision Area for the majority of resources or resource uses refers to public lands (i.e., 
land administered by BLM) in Bernalillo, Cibola, Torrance, and Valencia counties, most of Sandoval 
County, and portions of McKinley County. In addressing federal minerals and the decision whether or not 
to lease these minerals, the Decision Area was extended to split estates (areas where BLM administers 
federal subsurface minerals, but the surface is owned by private or state entities). For some resources and 
resource uses, the term Study Area also is used. This term is used to describe resources potentially 
affected by activities within the Planning Area (such as air quality and socioeconomics) whose impacts 
may affect areas outside of the Planning Area. 

The AMS is not a compilation of all available data, but rather includes information appropriate and 
commensurate with the planning issues identified during scoping from March through September 2008. 
The issues and concerns discussed in this document do not comprise an exhaustive list of issues and 
concerns, nor do the issues included at this time represent conclusions or decisions. Rather, the identified 
issues and concerns are intended to stimulate public discussion and input during scoping. Some 
information that is not related to the planning issues may be summarized or referenced.  

The BLM uses available data when preparing the AMS and may contract or seek additional data as 
needed during the RMP revision process. Where possible, the discussion and maps included in this AMS 
illustrate data for the entire Planning Area; however, data outside BLM’s Decision Area were not readily 
available for all resources. Likewise, in limited cases, data within BLM’s Decision Area may not have 
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been readily available for all resources. Therefore, the discussion and maps presented in this AMS were 
developed from available data and represent an inventory of available information.  

The majority of the data was provided by the RPFO of the BLM from federal, state, county, and local 
agencies including but not limited to the U.S. Geological Survey (USGS), U.S. Fish and Wildlife Service 
(USFWS), New Mexico Department of Game and Fish (NMDGF), other state agencies, counties, and 
other public and private sources. The data include published and unpublished reports, maps, and data in 
digital format (geographic information system [GIS]). The data compiled represent a level of detail 
appropriate for and commensurate with the programmatic nature of this RMP/EIS. Where data were 
lacking, the data were interpreted from the best available sources.  

GIS has been used extensively to capture, manage, analyze, and display the geographic data for this AMS. 
In particular, GIS was used to execute certain complex spatial analyses. There are differences between 
areal data estimated for the 1986 RMP and the more recent GIS data. For the purposes of this RMP/EIS, 
the more up-to-date GIS data have been used. 

1.4 GENERAL DESCRIPTION OF THE PLANNING AREA, GEOGRAPHIC SCOPE, AND 
RESOURCE PROGRAMS 

The BLM RPFO manages the public lands located in central and north–central New Mexico (Map 1.2). 
The Planning Area for this RMP encompasses 9,506,782 acres, not all of which are public lands. This 
acreage includes all of Bernalillo, Cibola, Torrance, and Valencia counties, most of Sandoval County, and 
portions of McKinley County (Planning Units 1 through 5, see Maps 1.3, 1.4, 1.5, 1.6, and 1.7 for each 
unit). The Planning Area covers approximately 12 percent of the state's land, but contains 48 percent of 
the population, concentrated in the Albuquerque metropolitan area. This population density strongly 
affects the demands placed on the public lands. The RMP Decision Area, which includes only the public 
lands managed by the RPFO, consists of 713,149 surface acres and 2,658,945 acres of federal mineral 
estate. RPFO surface lands fall within four ecoregions, the Arizona and New Mexico Mountains, 
Southern Colorado Rockies, Colorado Plateau, and Southern Shortgrass Prairie. The RMP Study Area is 
the area potentially affected by activities within the Planning Area. For resources such as air resources, 
the Study Area often extends beyond the Planning Area boundary. 

The distribution of public lands is another important influence on land management options. The public 
lands in the RPFO are fairly well consolidated in Sandoval County, while a checkerboard ownership 
pattern predominates in Cibola and Valencia counties. The public lands in Bernalillo County are located 
in two small blocks, while Torrance County is characterized by scattered small tracts. The Planning Area 
includes some public lands in McKinley County, which is part of the Farmington Field Office (FFO). 
Agreements between the FFO and RPFO have assigned administrative responsibility for these small 
acreages to the RPFO. In 1992, the boundary of the RPFO was expanded to include the land south of 
Interstate 40 near Gallup (MOU BLM-MOU NM20000-2005-001). In 1992, the boundary of the RPFO 
was expanded to include the land south of Interstate 40 near Gallup.   
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1.5 KEY FINDINGS OF THE ANALYSIS OF THE MANAGEMENT SITUATION  

Based on the current management, data collected so far, and an analysis of the opportunities for 
alternative ways of managing the resources and resource uses in the Planning Area, several common 
themes are apparent. These commonalities will be considered through development and completion of the 
RMP.  

Several important inventories will be updated during the development of the RMP (i.e., localized 
emissions inventory, visual resource inventory, and travel and trails inventory) and will contribute to the 
knowledge base used to develop management alternatives. Also, existing special area designations will be 
evaluated based on resource values to determine if those areas should be designated as Areas of Critical 
Environmental Concern (ACECs) or if they should be identified for special management consideration 
under the RMP. There may be a need to designate new ACECs and/or identify new areas with resource 
values for special management consideration. Constraints on the management of resources and resource 
uses stem primarily from the regulatory framework provided by federal law and BLM policy.  

Natural Resource Management—For many of the natural resources managed by the BLM, desired 
outcomes or goals for future conditions will be evaluated and refined. Developing desired outcomes in the 
RMP process will provide the RPFO with guidance for managing these resources at a watershed level, 
consistent with New Mexico Standards for Public Land Health and Guidelines for Livestock Grazing 
Management (Standards and Guidelines; USDI BLM 2001a). The establishment of desired outcomes also 
could provide opportunities for adaptive management in the future. 

Resource Uses—Many of the resource uses are guided by specific decisions about whether and where an 
activity can take place. These decisions provide the overall management framework for resource uses in 
the Decision Area.  

Population growth, particularly in Bernalillo County, is expected to increase pressures on public land for 
recreation, extractive uses (e.g., mining), land use authorizations (e.g., rights-of-way [ROWs]), 
transportation, and access. Though the specific use demands cannot be predicted, the BLM can establish 
criteria through this RMP process which will guide future management of resources and their uses. For 
example, the agency could develop ROW authorization criteria. Establishing such criteria will add to the 
overall framework guiding the use of public land resources and providing opportunities for adaptive 
management in the future. 

Cooperation and Coordination with Other Agencies—As many of the resources or uses can be affected by 
management actions of other jurisdictions or agencies, the BLM will need to coordinate efforts with these 
agencies for ongoing management of public land in all six counties. Although cooperation and 
coordination does not require a decision within the RMP, it will continue to be an important component 
of public land management in the Planning Area 
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2.1 RESOURCES  

The following sections describe the current character of the Planning Area. A discussion of the indicators, 
current conditions, trends, forecast, and key features is provided for each resource. For each resource use, 
the current condition, forecast, and key features are discussed. Indicators identify factors that describe 
resource condition such as ambient pollutant level, visibility, and fire regime condition class. Indicators 
shall be quantitative whenever possible. There are many potential sources for indicators, including 
Standards for Rangeland Health. Next follow descriptions of the location, extent, and current condition of 
the resources (e.g., air, water, geology, soils) and resource uses (e.g., livestock grazing, minerals, 
recreation, transportation and access). Available data have been gathered from various sources (e.g., 
BLM, other agencies, published and unpublished reports, databases, maps) and compiled to create an 
inventory. Condition will be determined by comparing the value of the indicator(s) to an established 
standard (current plan goal or objective) and/or benchmark. The condition assessment will relate to Land 
Health Standards as appropriate. The scale of the analysis may extend beyond the immediate planning 
area boundary and encompass a logical landscape (the analysis area). For instance, the analysis can occur 
at different levels such as by watershed, geographic area, or region. Trends refer to the degree and 
direction of change between the present and some point in the past. Trend is explained as moving toward 
or away from the current desired condition based on the indicators. Also, the drivers or agents of change 
will be described. Note that for some resources, a desired condition has not been established or there will 
not be enough information to describe trends. Forecast is a prediction of the changes in the resource 
anticipated given current management. The drivers or agents of the anticipated change will be described. 
Key features are the geographic location, distribution, areas, or types of resource features that should 
guide the allocation of land uses or management decisions. For example, certain areas may be particularly 
important to special status species habitat, or some soil types may be better able to support certain land 
uses than others. 

2.1.1 Regional Context 

The regional context can be described by ecoregions that have been designated by the Environmental 
Protection Agency (EPA) for areas including the Planning Area and surrounding lands. An ecoregion 
denotes an area of general similarity in ecosystems, and in the type, quality, and quantity of 
environmental resources (Griffith et al. 2004). They typically span millions of acres and multiple states. 
The EPA ecoregion project is an interagency effort to develop a common framework of ecological 
regions, and incorporates previous ecoregion frameworks including those developed by the U.S. Forest 
Service (Bailey et al. 1994), the EPA (Omernik 1987, 1995), and the NRCS (USDA Soil Conservation 
Service 1981). The Planning Area is located within the Arizona and New Mexico Mountains, Southern 
Rockies, Arizona and New Mexico Plateau, and southwestern tablelands ecoregions.  

The Planning Area is very diverse and contains a variety of ecosystems and landforms. Straddling the 
Continental Divide it contains tributaries of the Rio Grande (Atlantic) and Little Colorado (Pacific) 
watersheds.  
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The Planning Area includes portions of four ecoregions identified by EPA as described below in Table 
2.1 and as shown on Map 2.1. 

TABLE 2.1 
RIO PUERCO RMP ECOREGION ACRES BY PLANNING UNIT 

 
Ecoregion/Planning Unit Ownership Acres 

Unit 1 

Arizona/New Mexico Mountains BLM 16,503 

 DOD 8,304 

 FS 348,998 

 T 135,365 

 NP 67,030 

 NPS 5,279 

 P 159,507 

 S 16,998 

 SP 2,118 

 Total 760,102 

Arizona/New Mexico Plateau BLM 89,611 

 DOD 12,393 

 FS 33,077 

 T 882,126 

 NP 228,352 

 NPS 104,831 

 P 713,094 

 S 167,920 

 Total 2,231,404 

Planning Unit 1 Total Acres 2,991,506 
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TABLE 2.1 
RIO PUERCO RMP ECOREGION ACRES BY PLANNING UNIT (CONT.) 

 
Ecoregion/Planning Unit Ownership Acres 

Unit 2 

Arizona/New Mexico Mountains BLM 641 

 DOD 3,327 

 FS 83,773 

 T 69,684 

 P 199,234 

 S 3,721 

 SGF 167 

 Total 360,547 

Arizona/New Mexico Plateau BLM 193,110 

 DOD 28,683 

 FS 59 

 T 716,325 

 NPS 7,097 

 P 763,095 

 S 87,423 

 SP 4,634 

 Total 1,746,426 

Southwestern Tablelands P 275 

 S 152 

 Total 427 

Planning Unit 2 Total Acres 2,107,400 
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TABLE 2.1 
RIO PUERCO RMP ECOREGION ACRES BY PLANNING UNIT (CONT.) 

 
Ecoregion/Planning Unit Ownership Acres 

Unit 3 

Arizona/New Mexico Mountains BLM 1,611 

 FS 102,156 

 T 14,418 

 P 86,424 

 S 786 

 Total 205,395 

Arizona/New Mexico Plateau T 2,001 

 Total 2,001 

Southwestern Tablelands BLM 14,663 

 FS 53,041 

 NPS 242 

 P 1,550,672 

 S 313,636 

 Total 1,932,254 

Planning Unit 3 Total Acres 2,139,650 
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TABLE 2.1 
RIO PUERCO RMP ECOREGION ACRES BY PLANNING UNIT (CONT.) 

 
Ecoregion/Planning Unit Ownership Acres 

Unit 4 

Arizona/New Mexico Mountains BLM 42,648 

 FS 19,173 

 T 5,011 

 P 39,463 

 S 1,078 

 SGF 3,065 

 Total 110,438 

Arizona/New Mexico Plateau BLM 385,575 

 DOD 2,202 

 DOE 0 

 FS 7,917 

 I 486,952 

 NP 23,630 

 NPS 2,771 

 P 328,643 

 S 59,098 

 SP 117 

 Total 1,296,905 

Southern Rockies BLM 10,063 

 FS 313,871 

 T 113,610 

 NP 6,009 

 NPS 26,504 

 P 37,519 

 S 926 

 SP 268 

 VCNP 86,245 

 Total 595,015 

Planning Unit 4 Total Acres 2,002,358 
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TABLE 2.1 
RIO PUERCO RMP ECOREGION ACRES BY PLANNING UNIT (CONT.) 

 
Ecoregion/Planning Unit Ownership Acres 

Unit 5 

Arizona/New Mexico Mountains BLM 1,860 

 FS 58,725 

 T 2,669 

 P 60,174 

 S 1,071 

 Total 124,529 

Arizona/New Mexico Plateau BLM 10,862 

 FS 3,015 

 Y 52,694 

 P 71,289 

 S 51 

 Total 137,911 

Southwestern Tablelands P 3,420 

 S 7 

 Total 3,427 

Planning Unit 5 Total Acres 265,867 

TOTAL PLANNING AREA ACRES 9,506,781 

Key: BLM=Bureau of Land Management; DOD=Department of 
Defense; FS=Forest Service; NP=Non-planning; NPS=National Park 
Service; P=Private; S=State; SGF=State Game and Fish; SP=State 
Park; T=Tribal; VCNP=Valles Calderas National Preserve 

Arizona–New Mexico Mountains Ecoregion 

The Arizona–New Mexico mountains ecoregion encompasses the highlands of eastern Arizona and 
central and western New Mexico covering 1,882,232 acres of land. This diverse ecoregion can be 
distinguished from neighboring mountainous ecoregions by lower elevations and a vegetation indicative 
of drier, warmer environments. Chaparral is common on the lower elevations, piñon–juniper and oak 
woodlands are found on lower and middle elevations, and the higher elevations are mostly covered with 
open to dense ponderosa pine (EPA 2002). Elevations range from 4,500 to 12,600 feet (1,371–3,840 
meters). 

The Arizona–New Mexico mountains ecoregion contains the headwaters of a number of important 
streams and rivers, including the Little Colorado, Gila, San Francisco, and the Mimbres rivers. Riparian 
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habitats in this ecoregion host a variety of flora and fauna. This ecoregion is considered to host more 
species of birds and mammals than any other ecoregion in the Southwest (Bell et al. 1999).  

Terrestrial habitats of the Arizona–New Mexico mountains ecoregion found within the Planning Area 
include Rocky Mountain conifer forests, conifer woodlands and savannas, Arizona/New Mexico 
subalpine forests, and montane conifer forests.  

Arizona and New Mexico Plateau Ecoregion 

The Arizona and New Mexico plateau ecoregion represents a large transitional region between the 
semiarid grasslands and low relief tablelands of the southwestern tablelands ecoregion in the east, the 
drier shrublands and woodland covered higher relief tablelands of the Colorado Plateau in the north, and 
the lower, hotter, less vegetated Mojave Basin and Range in the west and Chihuahuan Desert in the 
south. The ecoregion contains 37,083,333 acres of mostly public and tribal lands. Local relief in the 
region extends from a few feet on plains and mesa tops, to well over 1000 feet (300 meters) along 
tableland side slopes. 

The climate within the Arizona and New Mexico plateau ecoregion is often described as “desert” because 
annual precipitation averages less than 10 inches (25 centimeters). Most of this occurs in the winter as 
snow and subsequently infiltrates the soil (Tuhy et al. 2002).  

Terrestrial habitats of the Arizona and New Mexico plateau ecoregion found within the Planning Area 
include: semiarid tablelands, San Juan/Chaco tablelands and mesas, Albuquerque Basin, and Lava 
Malpais. 

Southern Rockies Ecoregion 

The Southern Rockies ecoregion is composed of high elevation, steep rugged mountains. Although 
coniferous forests cover much of the region, vegetation, soil, and land use follow a pattern of elevational 
banding. The lowest elevations are generally grass or shrub covered and often heavily grazed. Low to 
middle elevations are also grazed and covered by a variety of vegetation types including Douglas fir, 
ponderosa pine, aspen and juniper–oak woodlands. Middle to high elevations are largely covered by 
coniferous forests and have little grazing activity. The highest elevations have alpine characteristics. The 
Southern Rockies Ecoregion contains 35,696,902 acres of mostly public and tribal lands. This ecoregion 
covers much of north-central New Mexico extending from the state line southward to Santa Fe, and 
includes the southern San Juan Mountains, Sangre de Cristo Mountains, and Jemez Mountains. It is split 
down the middle by a stretch of lower elevation Arizona and New Mexico Plateau. Important New 
Mexico rivers that flow through this ecoregion include the Rio Chama, and the headwaters of the Jemez, 
Mora, Canadian and Pecos rivers.  

Terrestrial habitats of the Southern Rockies ecoregion found within the Planning Area include: foothill 
woodlands and shrublands, crystalline mid-elevation forests, and volcanic mid-elevation forests. 
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Southwestern Tablelands Ecoregion 

The southwestern tablelands ecoregion contains 49,132,664 acres of mostly public and tribal lands. Much 
of this elevated tableland is in sub-humid grassland and semiarid range land. The potential natural 
vegetation in this region is blue grama (Bouteloua gracilis) and buffalo grass (Buchloe dactyloides) with 
some mesquite-buffalo grasses in the southeast and shinnery (midgrass prairie with open low and shrubs) 
along the Canadian River. Unlike most adjacent Great Plains ecological regions, little of the southwestern 
tablelands is in cropland. 

Terrestrial habitats of the southwestern tablelands ecoregion found within the Planning Area include: 
central New Mexico plains, pluvial lake basins, and piñon–juniper woodlands and savannas. 

2.1.2 Air Resources  

Air Resources includes both climate and air quality, as well as noise. Climate can be defined as the 
generally prevailing weather conditions that occur throughout the year and averaged over many years. Air 
quality can be defined as the physical, chemical, and biological characteristics of air as compared to 
various standards and thresholds. Air quality is a function of pollutant emissions, meteorology and 
climate, and terrain. 

2.1.2.1 Indicators 

Air Resources indicators can be both monitored (measured by an instrument) and modeled (estimated by 
a model). Monitoring is used to measure actual values in a specific place at a specific time, while 
modeling is used to estimate values in areas without monitoring and to estimate potential future values. 

Climate 

Climate indicators include temperature, precipitation, wind, barometric pressure, humidity, sunshine, and 
cloudiness. 

Climate Change 

Climate change indicators include climate indicators, mainly temperature and precipitation. Issues of 
concern with respect to climate change include climate variability (how climate change may affect 
resources) and climate change (how human activities and other factors may affect climate). 

Air Quality 

Air quality indicators include air pollutant concentration and air quality related values (AQRV) such as 
visibility and atmospheric deposition. This RMP addresses air quality within the Study Area, the area 
where air quality may be potentially affected by activities within the Planning Area. For resources such as 
air resources, the Study Area often extends beyond the Planning Area. 
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Air Pollutant Concentration 

Air pollutant concentration usually refers to the mass of pollutant present in a volume of air and is often 
reported in units of micrograms per cubic meter (μg/m3). Concentration may also be reported on a volume 
basis as parts per million (ppm) or parts per billion (ppb).  

Air pollutant concentration monitoring networks in New Mexico include the State and Local Air 
Monitoring System (SLAMS), Tribal monitoring networks, and the Clean Air Status and Trends Network 
(CASTNet). SLAMS stations are located in urban areas and measure criteria pollutants. The New Mexico 
Department of Environmental Quality (NMDEQ) operates the SLAMS network to establish compliance 
with regulatory concentration standards. CASTNet stations are located in remote areas and measure 
concentrations of compounds that are of interest to ecosystem health (Figure 2.1).  

Figure 2.1. CASTNet Station Map USA  

 

 

 

 

 

 

 

 

 

Source: EPA 2009 

 

Criteria Air Pollutants 

Criteria air pollutants are those for which national health-based concentration standards have been 
established. Measured pollutant concentrations greater than these standards represent a risk to human 
health or welfare. Criteria air pollutants include carbon monoxide (CO), nitrogen dioxide (NO2), sulfur 
dioxide (SO2), ozone (O3), particulate matter (PM10, PM2.5) and lead (Pb). Criteria air pollutant 
concentrations are compared to National Ambient Air Quality Standards (NAAQS) and New Mexico 
Ambient Air Quality Standards (NMAAQS). 
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Some criteria air pollutant modeled concentrations are compared to the Prevention of Significant 
Deterioration (PSD) increments. The goal of the PSD program is “to preserve, protect and enhance the air 
quality in national parks, national wilderness areas, national monuments, national seashores and other 
areas of special national or regional natural, recreation, scenic or historic value” (42 USC 7470). PSD 
increments have been established for NO2, SO2, and PM10.  

Specific monitoring protocols, known as reference (or equivalent) methods, must be followed to 
determine compliance with NMAAQS and NAAQS. The NMDEQ performs regulatory monitoring 
throughout the state for CO, NO2, O3, PM10, and PM2.5. 

Carbon Dioxide 

CO is essentially inert to plants and materials, but can have significant effects on human health because it 
combines readily with hemoglobin and thus reduces the amount of oxygen transported in the bloodstream. 
Effects on humans range from slight headaches to nausea to death.  

Motor vehicles and other internal combustion engines are the dominant source of CO emissions in most 
areas. High CO levels develop primarily during winter when periods of light winds combine with ground-
level temperature inversions (typically from the evening through early morning). These conditions result 
in reduced dispersion of vehicle emissions. CO is also created during refuse, agricultural, and wood stove 
burning, and by some industrial processes. 

Lead 

The primary historical source of Pb emissions has been the use of leaded gasoline in motor vehicles, as 
well as certain industrial sources. Because leaded gasoline has been phased out of use, the processing of 
metals containing trace amounts of Pb is now the primary source of Pb emissions. The highest levels of 
Pb in air are generally found near Pb smelters. Other stationary sources include waste incinerators, 
utilities, and Pb-acid battery manufacturing plants. The effects of Pb exposure include brain and other 
nervous system damage, and children exposed to Pb are especially at risk. 

Nitrogen Dioxide 

Oxides of nitrogen (NOx), including nitric oxide (NO) and NO2, are formed when naturally occurring 
atmospheric nitrogen and oxygen are combusted with fuels in automobiles, power plants, industrial 
processes, as well as home and office heating. At high exposures, NO2 causes respiratory system damage 
of various types, including bronchial damage. Its effects are displayed by increased susceptibility to 
respiratory infection and lung function changes. Within the atmosphere, NO2 may be seen as reddish-
brown haze, and also contributes to visibility impacts in distant sensitive areas. NO2 (and other NOx 
compounds) also form nitric acid, a component of atmospheric deposition (e.g., acid rain.).  

Ozone 

Ozone is not emitted directly, but is formed by a photochemical reaction of precursor air pollutants 
emitted into the atmosphere. Ozone precursors, which include VOC and NOx, react in the atmosphere in 
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the presence of sunlight to form O3. The O3 precursors volatile organic compounds (VOC) and NOx are 
emitted by mobile sources and by stationary combustion equipment. Ozone is produced year-round, but 
because photochemical reaction rates depend on the concentrations of NOx and VOC, as well as the 
intensity of ultraviolet light and air temperature, O3 concentrations are generally greatest during the 
summer in urban areas. Ozone is a severe eye, nose, and throat irritant. Ozone is a potent oxidant that 
increases susceptibility to respiratory infections and may cause substantial damage to vegetation (leaf 
discoloration and cell damage) and other materials (e.g., attacking synthetic rubber, textiles, paints). 

Particulate Matter: 

Particulate matter includes inhalable particles and aerosols less than 10 microns in diameter (PM10) and 
fine particles and aerosols less than 2.5 microns in diameter PM2.5). 

PM10: Particulate matter impacts include deposition (soiling), localized visibility reduction, potential 
corrosion, and health effects from particulate matter which is small enough to reach the lungs when 
inhaled. PM10 emissions are generated by a variety of sources including agricultural activities, industrial 
emissions, and road dust suspended by vehicle traffic. Within the Planning Area, primary sources of PM10 
include smoke from wildland fire, residential wood burning, street sand, physically disturbed soils, and 
unpaved road dust.  

PM2.5: Fine particulate matter (smaller-sized PM2.5) poses the greatest health concern because it can pass 
through the nose and throat and get deep into the lungs. However, PM2.5 emissions are primarily 
generated by internal combustion and diesel engines, high slit/clay content soils, and secondary aerosols 
formed by chemical reactions in the atmosphere. PM2.5 also contributes to visibility impacts in distant 
sensitive areas. 

Sulfur Dioxide 

SO2 is a colorless gas having a pungent odor. Prolonged exposure to high levels of SO2 can lead to 
respiratory failure, and plays an important role in the aggravation of chronic respiratory illnesses such as 
asthma. SO2 is emitted primarily from stationary sources which burn fossil fuels (i.e.; coal and oil) 
containing trace amounts of elemental sulfur. Other sources of SO2 include metal smelters and petroleum 
refineries. SO2 is also emitted on occasion from natural sources such as volcanoes. In the atmosphere, SO2 
converts to sulfuric acid, a component of atmospheric deposition (acid rain), as well as forming secondary 
aerosols, thus contributing to visibility impacts in distant sensitive areas.  

Nitrogen and Sulfur Compounds 

Other air pollutants of interest include nitrogen compounds such as particulate nitrate (NO3), nitric acid 
(HNO3) and ammonium (NH4), and sulfur compounds such as particulate sulfate (SO4) and SO2. 
Although monitoring of these air pollutants typically does not adhere to reference methods, these 
concentration data contribute to our understanding of air quality. 
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Hazardous Air Pollutants 

Hazardous air pollutants (HAPs) are those pollutants that are known or suspected to cause cancer or other 
serious health problems, such as chronic respiratory disease, reproductive disorders or birth defects. The 
EPA has classified 189 air pollutants as HAPs, including formaldehyde (CH20), benzene, toluene, 
ethylbenzene, xylene, and n-hexane. 

Potential concentrations of HAPs are compared to inhalation reference concentrations to estimate the risk 
of health effects.  

Air Quality Related Values 

AQRV include visibility and atmospheric deposition. 

Visibility 

Visibility can be defined as the ability to see color, texture, and contrast at a distance and can be reported 
as visual range, in units of distance such as miles. Visibility can be expressed in terms of deciview (dv), a 
measure for describing perceived changes in visibility. One dv is defined as a change in visibility that is 
just perceptible to an average person. 

Visibility data are calculated for each day, ranked from cleanest to haziest, and reported into three 
categories:  

• 20 percent cleanest: mean visibility for the 20 percent of days with the best visibility 

• Average: the annual mean visibility 

• 20 percent haziest: mean visibility for the 20 percent of days with the poorest visibility 

Atmospheric Deposition 

Atmospheric deposition refers to the processes by which air pollutants are removed from the atmosphere 
and deposited on terrestrial and aquatic ecosystems, and is reported as the mass of material deposited on 
an area in a given amount of time (kilogram per hectare per year).  

Wet Deposition 

Wet deposition refers to air pollutants deposited by precipitation, such as rain and snow. One expression 
of wet deposition is precipitation potential of hydrogen, a measure of the acidity or alkalinity of the 
precipitation (pH). 

Dry Deposition 

Dry deposition refers to gravitational settling of particles and adherence of gaseous pollutants to soil, 
water, and vegetation.  
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Total Deposition 

Total deposition refers to the sum of airborne material transferred to the Earth’s surface by both wet and 
dry deposition. Total nitrogen deposition is calculated by summing the nitrogen portion of wet and dry 
deposition of nitrogen compounds, and total sulfur deposition is calculated by summing the sulfur portion 
of wet and dry deposition of sulfur compounds. 

Lake Chemistry 

Atmospheric deposition can cause acidification of lakes and streams. One expression of lake acidification 
is change in acid neutralizing capacity (ANC), the lake’s capacity to resist acidification from atmospheric 
deposition. ANC is expressed in units of micro-equivalents per liter (μeq/L). Lakes with ANC values of 
from 25 to 100 μeq/L are considered to be sensitive to atmospheric deposition, lakes with ANC values of 
from 10 to 25 μeq/L are considered to be very sensitive, and lakes with ANC value of less than 10 are 
considered to be extremely sensitive. 

Noise  

Noise has long been accepted as a byproduct of urbanization, but only recently has it received much 
social attention as a potential environmental hazard. Excessive and/or saturated noise can contribute to 
both temporary and permanent physical impairments, such as hearing loss and increased fatigue, as well 
as stress, annoyance, anxiety, and other psychological reactions in humans. 

Noise is unwanted sound. Sound-measurement equipment has been designed to adjust the actual sound 
pressure to correspond with human hearing. A-weighted correction factors de-emphasize the very low and 
very high frequencies of sound in a manner similar to the response of the human ear. Therefore, the A-
weighted decibel (dBA) is a good correlation to a human’s subjective reaction to noise. The dBA 
measurement is based on a logarithmic scale of sound pressure. Assuming 60 dBA is the noise level 
experienced in normal conversation with two people standing 5 feet apart, a noise of 50 dBA would be 
half as loud, and a noise of 70 dBA would be twice as loud. For humans, a change in sound level of 3 
dBA is generally just noticeable when the intruding noise is of a similar character to the background noise 
(e.g., an increase in existing traffic noise), and a change of 5 dBA would clearly be noticeable. When the 
intruding noise is of a different character than the background noise (e.g., a motorcycle within existing car 
traffic), a noise level less than 1 dBA may be discernable. The following provides a brief description of 
noise terminology: 

• Sound: A vibratory disturbance created by a vibrating object, which, when transmitted by 
pressure waves through a medium such as air, is capable of being detected by a receiving 
mechanism, such as the human ear or a microphone. 

• Noise: Sound that is loud, unpleasant, unexpected, or otherwise undesirable. 

• A-Weighted Decibel: An overall frequency-weighted sound level in decibels (dB) that 
approximates the frequency response of the human ear. 
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• Day-Night Level (Ldn). The energy average of the A-weighted sound levels occurring during a 
24-hour period, with 10 dB added to the A-weighted sound levels occurring during the period 
from 10:00 p.m. to 7:00 a.m. 

• Community Noise Equivalent Level (CNEL). The energy average of the A-weighted sound levels 
occurring during a 24-hour period with 5 dB added to the A-weighted sound levels occurring 
during the period from 7:00 p.m. to 10:00 p.m. and 10 dB added to the A-weighted sound levels 
occurring during the period from 10:00 p.m. to 7:00 A.M. 

Smoke Management and Policy 

Smoke management indicators include concentrations of carbon monoxide and particulate matter. During 
the burning process, airborne particulate matter is released into the air and may cause public health, 
visibility, safety, and nuisance problems. As RPFO works towards hazardous fuels reduction and the 
Healthy Lands Initiative, they are required to address smoke issues and ensure that they are protecting 
both the health and safety of the public, while achieving natural resource objectives. 

2.1.2.2 Current Conditions 

Current monitoring points for Air Resources, PSD Class I and II areas, and non-attainment areas for the 
Study Area are shown on Map 2.2. 

Climate 

Ecoregions in the Planning Area include the Arizona–New Mexico mountains, the Arizona and New 
Mexico plateau, the Southern Rockies, and the southwestern tablelands ecoregions. 

Arizona–New Mexico Mountains  

The climate of the mountainous areas of the Planning Area “varies considerably with altitude. Average 
annual temperature is about 55 degrees Fahrenheit (°F [13 degrees Celsius (°C)]) in the lower foothills 
and 40°F (4°C) on the upper mountain slopes. Average annual precipitation ranges from 10 to 35 inches 
(260 to 890 millimeters [mm]), increasing with rising elevation. During late spring, there is a moisture 
deficit until the arrival of summer rains, which appear as thunderstorms. Rains also come in early autumn 
and winter. In the mountains, most precipitation is snow” (Baily 1995). 

Arizona and New Mexico Ecoregion 

The climate of most of the Planning Area “is characterized by cold winters. Summer days are usually hot, 
but nights are cool; accordingly, the diurnal variation in temperature is considerable. Annual average 
temperatures are 40° to 55°F (4° to 13°C), decreasing with rising elevation. Average annual precipitation 
is about 20 inches (510 mm), except on the higher mountains; some parts of the province receive less than 
10 inches (260 mm). Summer rains are thunderstorms, with ordinary rains arriving in winter” (Baily 
1995). 
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Southern Rockies Ecoregion 

The climate is a temperate semiarid steppe regime with average annual temperatures ranging from 35° to 
45°F (2° to 7°C) in most of the region, but reaching 50°F (10°C) in the lower valleys. Climate is 
influenced by the prevailing west winds and the general north-south orientation of the mountain ranges. 
East slopes are much drier than west slopes; individual mountainranges have similar east-west slope 
differences region-wide. Winter precipitation varies considerably with altitude. Total precipitation is 
moderate, but greater than on the plains to the east and west. In the highest mountains, a considerable part 
of annual precipitation is snow, although permanent snowfields and glaciers cover only relatively small 
areas. Bases of these mountains receive only 10 to 20 inches (260 to 510 mm) of rainfall per year. At 
higher elevations, annual precipitation increases to 40 inches (1,020 mm), and average temperatures fall. 

Southwestern Tablelands Ecoregion:  

Temperature 

Elevation is a main factor in determining temperature in New Mexico. Mean annual temperatures in 
locations throughout Albuquerque are in the mid-50°F, ranging from 40°F in the winter to 72°F in the 
summer (Western Regional Climate Center [WRCC] 2009). 

Precipitation 

Summer precipitation falls as rain in brief, intense thunderstorms fed by moisture from the Gulf of 
Mexico. Winter precipitation is caused mainly by weather fronts associated with storms moving eastward 
from the Pacific Ocean.  

Mean annual precipitation in locations throughout Albuquerque ranges from 8 or 9 inches in lowlands to 
15 inches in the foothills. Snowfall ranges from 8 to 10 inches in the lowlands to 27 inches in the foothills 
(WRCC 2009). 

Specific climate data from weather stations within the Planning Area (Albuquerque and Gallup, New 
Mexico) are shown in the tables below. 

Wind 

Wind speed in New Mexico is usually moderate, although stronger winds may occur just in advance of 
thunderstorms and associated with frontal storms in winter and spring. Wind direction is generally from 
the southeast in summer and from the west in winter, but local wind directions vary greatly. 

Mean annual wind speed in Albuquerque is moderate, about 8 miles per hour (mph). Wind direction in 
Albuquerque varies greatly by month and by location (WRCC 2009). Wind velocity in Jemez, New 
Mexico, is shown in Figure 2.2. 
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Figure 2.2. Wind Velocity, Jemez, New Mexico 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Climate Change  

The temperature of the planet’s atmosphere is regulated by a balance of radiation received from the sun 
minus the amount of that radiation absorbed by the earth and atmosphere. Greenhouse gases (GHG; e.g., 
CO2 and methane) in the atmosphere keep the planet’s temperature warmer than it would be otherwise, 
allowing the planet to sustain life. While these gasses and particles have occurred naturally for millennia, 
there has been a marked increase in their atmospheric concentration since the start of the industrial age, 
contributing to observed climate variability beyond the historic norm. As appropriate, this plan describes: 
1) the effects that a changing climate may have on the resources in the Planning Area, and 2) how the 
reasonably foreseeable activities under each alternative would affect climate change. 

There is substantial scientific evidence that increased atmospheric concentrations of GHG as well as land-
use changes are contributing to an increase in average global temperature (global warming; EPA 2007). 
This warming is associated with climatic variability that exceeds the historic norm (climate change). 
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Temperature change and climactic variability are not evenly distributed across the globe. Models and 
observations indicate that average temperature increases in northern latitudes are greater than in other 
areas, and seasonal low temperatures are generally increasing faster than high temperatures. 

Air Quality 

Air Pollutant Emissions 

Additional information will be provided as the inventory data becomes available. 

TABLE 2.2 
EMISSON SOURCES BY COUNTY SUMMARY  

 
 

Criteria Pollutants Organics 
Greenhouse 

Gases 

 CO NOx PM10 PM2.5 SOx VOC HAP CO2 CH4 

Source1 ## ## ## ## ## ## ## ## ## 

Source2 ## ## ## ## ## ## ## ## ## 

Total ## ## ## ## ## ## ## ## ## 

 

Air Pollutant Concentrations 

Background concentrations near the Planning Area are shown in Figure 2.3 below. 

 

Figure 2.3. Background Concentrations of Air Pollutants in/near the Planning Area 2008 
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Air Pollutant Concentration Monitoring 

Planning Unit 1 

There is no concentration monitoring station within Planning Unit 1. 

Planning Unit 2 

There are 11 concentration monitoring stations within Planning Unit 2 near Albuquerque in Bernalillo 
County. These stations measure CO, NO2, O3, PM2.5 and PM10. The NMDEQ uses data from these 
stations to determine compliance with the NAAQS and NMAAQS. 

Planning Unit 3 

There is no concentration monitoring station within Planning Unit 3. 

Planning Unit 4 

There is no concentration monitoring station within Planning Unit 4. 

Study Area  

There is one concentration monitoring station near the western boundary of the Planning Area, in 
Petrified Forest, Arizona. 

NAAQS Compliance 

Carbon Monoxide 

Bernalillo County was designated as a maintenance area for CO in 1996. The NMDEQ has not monitored 
an exceedance of the CO NAAQS since then. 

Nitrogen Dioxide 

All areas in the United States (U.S.) are in compliance with the NO2 NAAQS. 

Ozone 

The NMDEQ has not monitored an exceedance of the O3 NAAQS, although the 2008 O3 concentration in 
Albuquerque was 92 percent of the O3 NAAQS.  

Particulate Matter 

Doña Ana County is designated as non-attainment for PM10. The NMDEQ has not monitored any 
exceedances of the PM2.5 NAAQS, but they have monitored exceedances of the PM10 NAAQS in 
Bernalillo County (Albuquerque: 2000, 2003, 2004, 2007, 2008; South Valley: 2006, 2007; North Valley: 
2003) and in Sandoval County from 2004 through 2007. 
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Sulfur Dioxide 

Grant County was designated as a maintenance area for SO2 in 2003. The NMDEQ has not monitored any 
exceedances of the SO2 NAAQS. 

Air Quality Related Values 

Visibility monitoring 

Planning Unit 1: There is no visibility monitoring station in Planning Unit 1. 

Planning Unit 2: There is no visibility monitoring station in Planning Unit 2. 

Planning Unit 3: There is no visibility monitoring station in Planning Unit 3. 

Planning Unit 4: There are two visibility monitoring stations within Planning Unit 4: one is in Bandelier 
National Monument and one is in San Pedro Parks Wilderness. 

Study Area: There are visibility monitoring stations in Wheeler Peak Wilderness and Bosque Del Apache 
Wilderness. 

Visibility 

Visibility varies greatly across the U.S. The best visibility monitored in the U.S. is in the Rocky Mountain 
West (Figure 2.4). 

Figure 2.4. Best Visibility 

 

 

 

 

 

 

 

 

Bandelier National Monument: Visibility on the cleanest days in 2007 was 146 miles, 106 miles on 
average days and 68 miles on hazy days (Integrated Monitoring of Protected Visual Environments 
[IMPROVE] 2008; Figure 2.5).  



Figure 2.5  Annual Visibility near the Rio Puerco Planning Area, Bandelier National Monument
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San Pedro Parks Wilderness: Visibility on the cleanest days in 2007 was 184 miles, 124 miles on average 
days and 80 miles on hazy days (IMPROVE 2009; Figure 2.6).  

Figure 2.6. Annual Visibility near the Rio Puerco Planning Area, San Pedro Parks 

 

 

Wheeler Peak Wilderness: Visibility on the cleanest days in 2007 was 181 miles, 128 miles on average 
days and 94 miles on hazy days (IMPROVE 2009).  

Bosque del Apache Wilderness: Visibility on the cleanest days in 2007 was 136 miles, 99 miles on 
average days and 62 miles on hazy days (IMPROVE 2009).  

Atmospheric Deposition 

Deposition Monitoring 

Precipitation pH varies across the United States. Areas west of the Mississippi show mean annual pH 
values of 5.0 or greater, while the north-eastern U.S. shows significant acidification of precipitation 
(Figure 2.7). 
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Figure 2.7. Hydrogen ion Concentration as pH from Measurements made at the Central Analytical 
Laboratory, 2006 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Planning Unit 1: There is no deposition monitoring station within Planning Unit 1. 

Planning Unit 2: There is no deposition monitoring station within Planning Unit 2. 

Planning Unit 3: There is no deposition monitoring station within Planning Unit 3. 

Planning Unit 4: There is 1 deposition monitoring station within Planning Unit 4, in Bandelier National 
Monument. Mean annual precipitation pH was 5.34 in 2008 (National Atmospheric Deposition Program 
[NADP] 2009). 

Study Area: Mean annual precipitation pH in Mesa Verde National Park was 5.2 in 2008, and in Petrified 
Forest was 5.3 (NADP 2009). Total nitrogen deposition in Mesa Verde was 1.8 in 2003, and total sulfur 
deposition was 0.93 (NADP 2009; CASTNet 2009). 

Noise 
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Additional information will be provided as the inventory data become available. Table 2.3 shows typical 
noise levels by source. 

TABLE 2.3 
TYPICAL NOISE LEVELS BY SOURCE 

 
Noise Source Average Noise Range of Noise 

Ambulance siren (100 feet)  100  95–105 

Motorcycle (25 feet)  90  85–95 

Typical construction site  85  80–90 

Single truck (25 feet)  80  75–85 

Urban Shopping Center  70  65–75 

Single car (25 feet)  65  60–70 

Within 100 feet of a highway  60  55–65 

Normal conversation (5 feet apart)  60  57–63 

Residential area during day  50  47–53 

Recreational area  45  40–50 

Residential area at night  40  37–43 

Rural area during day  40  37–43 

Rural area at night   35  32–37 

Quiet whisper  30  27–33 

Treshold of hearing  20  17–23 

Data Source: (Crocker and Kessler 1982) 

 

Smoke Management and Policy 

The RPFO complies with the New Mexico Environmental Department (NMED) Air Quality Bureau’s 
Smoke Management Program and regulations (20.2.65 NMAC).   

Burning under good or better ventilation is allowed without a wavier from the NMED/Air Quality 
Bureau.  Burning under fair or poor ventilation conditions can be implemented under the State Wide 
Waiver for broadcast and pile burns as long as all conditions of the waiver are met. The ventilation index 
requirement has a potential to affect pile-burning opportunities during the winter months do to poor 
ventilation.  

Emission reduction techniques are used whenever possible to minimize smoke production. These 
techniques include firewood removal, using slash for erosion control, leaving unburned pockets of fuel, 
and burning cured and dry slash. 
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2.1.2.3. Trends 

Climate 

Temperature 

Temperatures have generally warmed in New Mexico by from 0.4 to 0.8°F per decade since 1976. See 
Figures 2.8 and 2.9 below (National Oceanic and Atmospheric Administration [NOAA] 2006). 

Temperature has been monitored near the site of the current Albuquerque International Airport since 
1919. For example, mean monthly minimum December temperatures have varied from year to year, 
ranging from 18°F to 30°F. Factors that could affect variation in monitored temperature include changing 
the location of the monitoring station, the urban heat island effect, and global climate change. See Table 
2.4 below (WRCC 2009). 

Figure 2.8. Temperature Increases Since 1976 
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Figure 2.9. Rate of Long-term Trend Temperature Change 

 

 

 

 

 

 

 

 

 

Precipitation 

Precipitation has increased in New Mexico by from 0.3 to 1 inch per decade since 1976. See Figure 2.10 
(NOAA 2006). 

Precipitation has been monitored near the site of the current Albuquerque International Airport since 
1914. Total annual precipitation has varied from year to year, ranging from 3 inches to 16 inches. See 
Table 2.5 below (WRCC 2009). 

Figure 2.10. Rate of Long-term Trend Precipitation Change 

 

 

 

 

 

 

 

 



2.0―Area Profile 

December 2009 2-26 Rio Puerco Field Office RMP/EIS 
  Analysis of the Management Situation 

TABLE 2.4 
TEMPERATURE AND PRECIPITATION DATA, ALBUQUERQUE 

 
 Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec  
Average Max. 
Temperature (F) 

47.1 53.2 60.7 70 79.4 89.4 91.6 88.8 82.3 71 57 47.6 69.9 

Average Min. 
Temperature (F) 

23.4 27.8 33 40.9 50.2 59.3 64.7 63 56.1 44.1 31.6 24.5 43.2 

Average Total 
Precipitation 
(in.) 

0.37 0.4 0.51 0.54 0.63 0.62 1.43 1.48 0.95 0.88 0.45 0.48 8.74 

Average Total 
Snow Fall (in.) 

2.3 1.9 1.5 0.5 0 0 0 0 0 0.1 1 2.4 9.8 

Average Snow 
Depth (in.) 

0 0 0 0 0 0 0 0 0 0 0 0 0 

Albuquerque International Airport: Coop station 290234 
Period of Record: 01 January 1914 through 31 December 2008 
Elevation: 5310 feet 
WRCC, 2009c: http://www.wrcc.dri.edu/cgi-bin/cliMAIN 

 
 
 

TABLE 2.5 
TEMPERATURE AND PRECIPITATION DATA, GALLUP 

 
 Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec  
Average Max. 
Temperature (F) 

44.2 49 56 64.7 74.2 84.9 87.7 84.9 78.8 67.7 54.2 45.2 66 

Average Min. 
Temperature (F) 

13.6 18.3 22.8 28.2 36.7 45 53.8 52.8 43.8 30.9 20.3 13.2 31.6 

Average Total 
Precipitation 
(in.) 

0.81 0.73 0.79 0.52 0.57 0.43 1.71 2.03 1.06 1.03 0.87 0.72 11.28 

Average Total 
Snow Fall (in.) 

6.7 6.1 3.9 2.4 0.5 0 0 0 0 0.7 4.2 6.5 31.1 

Average Snow 
Depth (in.) 

1 0 0 0 0 0 0 0 0 0 0 1 0 

Coop station 293422: Gallup Sand & Gravel, New Mexico 
Period of Record: 01 January 1921 through 31 December 2008 
Elevation: 6505 feet 
 

Snowfall 

Snowfall has been monitored near the site of the current Albuquerque International Airport since 1931. 
Total annual snowfall has varied from year to year, ranging from 0 to 37 inches. 

Climate Change 

Global mean surface temperatures have increased nearly 1.3°F from 1906–2008 (Goddard Institute for 
Space Studies 2009). Northern latitudes (above 24° North) have exhibited temperature increases of nearly 
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2.1°F since 1900, with nearly a 1.8°F increase since 1970 alone (see Figure 2.8). Without additional 
meteorological monitoring systems, it is difficult to determine the spatial and temporal variability and 
change of climatic conditions, but increasing concentrations of GHG are likely to accelerate the rate of 
climate change. 

Other unevenly distributed effects of climate change include altered weather patterns, sea levels, 
precipitation rates, wildfire occurrences, seasonal timing, desert expansion, and plant and animal 
distributions. Given the observed and anticipated long-term dynamic nature of climate change, the 
alternatives considered in this plan discuss climate change-related impacts on the resources within the 
Planning Area, to the extent practicable and reasonably foreseeable. In addition, to the extent practicable, 
the analysis will address how BLM activities under each alternative may affect climate change within the 
framework of a qualitative or quantitative analytical approach. 

Ongoing scientific research has identified the potential impacts of anthropogenic (human-made) GHG 
emissions and changes in biological carbon sequestration due to land management activities on global 
climate. Through complex interactions on a regional and global scale, these GHG emissions and net 
losses of biological carbon sinks cause a net warming effect of the atmosphere, primarily by decreasing 
the amount of heat energy radiated by the earth back into space. Although GHG levels have varied for 
millennia, recent industrialization and burning of fossil carbon sources have caused standardized carbon 
dioxide-equivalent (CO2[e]) concentrations to increase dramatically, and are likely to contribute to overall 
global climatic changes. The Intergovernmental Panel on Climate Change (IPCC) recently concluded that 
“warming of the climate system is unequivocal” and “most of the observed increase in globally average 
temperatures since the mid-20th century is very likely due to the observed increase in anthropogenic 
greenhouse gas concentrations” (2007). 

In 2001, the IPCC indicated that by the year 2100, global average surface temperatures would increase 
2.5 to 10.4°F above 1990 levels. The National Academy of Sciences (NAS) has confirmed these findings, 
but also has indicated there are uncertainties regarding how climate change may affect different regions 
(2008). Computer model predictions indicate that increases in temperature will not be equally distributed, 
but are likely to be accentuated at higher latitudes. Warming during the winter months is expected to be 
greater than during the summer, and increases in daily minimum temperatures is more likely than 
increases in daily maximum temperatures. Increases in temperatures would increase water vapor in the 
atmosphere, and reduce soil moisture, increasing generalized drought conditions, while at the same time 
enhancing heavy storm events. Although large-scale spatial shifts in precipitation distribution may occur, 
these changes are more uncertain and difficult to predict. 

There are uncertainties associated with the science of climate change. This does not imply that scientists 
do not have confidence in many aspects of climate change science. Some aspects of the science are 
known with virtual certainty, because they are based on well-known physical laws and documented trends 
(EPA 2007). 

Several activities contribute to the phenomena of climate change, including emissions of GHG (especially 
carbon dioxide and methane) from fossil fuel development, large wildland fires and activities using 
combustion engines; changes to the natural carbon cycle; and changes to radiative forces and reflectivity 



2.0―Area Profile 

December 2009 2-28 Rio Puerco Field Office RMP/EIS 
  Analysis of the Management Situation 

(albedo). GHG will have a sustained climatic impact over different temporal scales. For example, recent 
emissions of carbon dioxide could influence climate for decades.  

Air Quality 

Emissions and Concentrations: Trend data will be provided as additional inventory data is assembled, 
providing a basis for trend development.  

Criteria Pollutants 

Carbon Monoxide 

Background carbon monoxide data were collected in several locations in Bernalillo and Sandoval 
counties from 1997 through the present. Because CO data are generally collected only in urban areas 
where automobile traffic levels are high, recent data are often unavailable for rural areas. 

Carbon monoxide concentrations in Albuquerque had violated the NAAQS, which resulted in Bernalillo 
County being designated non-attainment for CO. Due to successful efforts to reduce CO concentrations, 
such as the vehicle inspection and maintenance program, the EPA re-designated Bernalillo County to 
attainment in 1996. CO concentrations have been less than 50 percent of the federal standards since 1997 
(Figures 2.11 and 2.12). 

Figure 2.11. Carbon Monoxide Concentrations in the Planning Area (Unit 2) 
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Figure 2.12. Carbon Monoxide Concentrations in the Planning Area (Unit 4) 

 

 

 

 

 

 

 

 

 

 

Nitrogen dioxide concentrations have been measured in Bernalillo from 1986, and in Sandoval County 
from 1996 through the present. Background concentrations of NO2 are less than 40 percent of the 
applicable NAAQS (Figure 2.13).  
 

Figure 2.13. Mean Annual Nitrogen Dioxide in the Planning Area 
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Ozone 

Ozone concentrations have been measured in Bernalillo County from 1978 (Figure 2.14), and in Sandoval 
County from 1981 through the present. Background concentrations of O3 have been as high as 90 percent 
of the NAAQS through 2005, and have been about 85 percent of the NAAQS since then. EPA recently 
proposed a stricter NAAQS for O3.  

Mean annual concentrations in of O3 range from 40–50 ppm in Mesa Verde National Park. Ozone 
concentrations typically range from 20 to 80 ppb in remote areas, and range from 100 to 500 ppb in 
polluted areas (Seinfeld 1986). Since most CASTNet stations do not adhere to the reference method, it 
would not be appropriate to use CASTNet data to determine compliance with O3 NAAQS. Concentrations 
have stayed about the same in recent years. Mean annual concentrations in of O3 range from 40–50 ppm 
in Mesa Verde National Park. Ozone concentrations typically range from 20 to 80 ppb in remote areas, 
and range from 100 to 500 ppb in polluted areas (Seinfeld 1986). Since most CASTNet stations do not 
adhere to the reference method, it would not be appropriate to use CASTNet data to determine 
compliance with O3 NAAQS. Concentrations have stayed about the same in recent years. 

Particulate Matter 

PM10 concentrations have been measured in several locations in Bernalillo and Sandoval counties from 
the 1970s through the present. Background concentrations of PM10 have ranged from 50 to 90 percent of 
the applicable NAAQS in Albuquerque in Bernalillo County since 2002, and from 50 to 120 percent of 
the NAAQS in Sandoval County since 2005 (Figure 2.15).  

Fine particulate matter (PM2.5) data were measured in several locations in Bernalillo and Sandoval 
counties from 1999 through the present. Background concentrations of PM2.5 range from 30 to 50 percent 
of the applicable NAAQS in Albuquerque, and from 15 to 35 percent of the Applicable NAAQS in 
Sandoval County (Figures 2.16 and 2.17).  

Sulfur Dioxide 

SO2 concentrations have not been measured within the Planning Area, but have been measured in 
Farmington, New Mexico from the mid 1990s through the present. Background concentrations of SO2 
have ranged from about 0.5 to 50 percent of the applicable NAAQS since 1997 Figure 2.18. 

CASTNet has measured concentrations of SO2 and sulfate, as well as O3, nitric acid, nitrate and 
ammonium, in the U.S. since the late 1980s. There is one CASTNet station in New Mexico at Chiricahua, 
but the CASTNet station closest to the Planning Area is at Mesa Verde National Park in Colorado.  

Mean annual concentrations of SO2 range from 1.1 to 0.4 μg/m3 in Mesa Verde National Park (see Figure 
2.18). Sulfur dioxide concentrations typically range from 2.6 to 26 μg/m3 in remote areas, and from 52 to 
520 μg/m3 in polluted areas (Seinfeld 1986). Since most CASTNet stations do not adhere to the reference 
method, it would not be appropriate to use CASTNet data to determine compliance with SO2 NAAQS.  



Figure 2.14  Ozone Concentration in the Planning Area
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Figure 2.15  PM10 Concentration in the Planning Area
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Figure 2.16  PM2.5 Concentration in the Planning Area, Unit 2
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Figure 2.17  PM2.5 Concentration in the Planning Area, Unit 4
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Sulfur Dioxide Concentrations near the Rio Puerco Planning 
Area
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Figure 2.18. Sulfur Dioxide Concentrations near the Rio Puerco Planning Area 

 

 

 

 

 

 

 

 

 

 

Other Nitrogen and Sulfur Compounds 

Nitrogen Compounds 

Monitoring of other nitrogen-containing pollutants near Mesa Verde National Park shows concentrations 
of HNO3, NH4, and NO3 are typical for remote areas. 

Because the chemistry of nitrogen-containing pollutants is very complex, it would be inappropriate to 
infer NO2 concentrations from concentrations of HNO3, NH4+ and NO3-, or to compare these 
concentrations to the NO2 NAAQS or PSD increments. But it would be unlikely that high NO2 
concentrations would occur with low concentrations of other nitrogen-based pollutants. 

CASTNet has measured concentrations of nitric acid, nitrate and ammonium, as well as O3, SO2 and 
sulfate, in the United States since the late 1980s. There is one CASTNet station in New Mexico at 
Chiricahua, but the CASTNet station closest to the Planning Area is at Mesa Verde National Park in 
Colorado.  

Mean annual concentrations of HNO3 are 0.8–1 μg/m3 in Mesa Verde National Park. Nitric acid 
concentrations typically range from 0.05 to 0.8 μg/m3 in remote areas, and range from 8 to 129 μg/m3 in 
polluted areas (Seinfeld 1986). Mean annual concentrations of NH4+ are about 0.2 μg/m3 in Mesa Verde 
National Park. Ammonium concentrations typically are 0.2 μg/m3 or less in remote areas, and 1 μg/m3 or 
more in urban areas (Stern 1973). Mean annual concentrations of NO3- are 0.4 μg/m3 or less in Mesa 
Verde National Park. Nitrate concentrations typically are 0.5 μg/m3 or less in remote areas, and 2.5 μg/m3 
or more in urban areas (Stern 1973). 
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Sulfate 

Mean annual concentrations of SO4- are about 0.8 μg/m3 in Mesa Verde National Park. Sulfate 
concentrations typically are 2.5 μg/m3or less in remote areas and 10 μg/m3 or more in urban areas (Stern 
1973).  

Air Quality Related Values 

Visibility  

Visibility data have been measured in Bandelier National Park from 1989 through the present. Visibility 
has stayed about the same since 1989. Mean annual visual range varies from 125 to 150 miles on clear 
days, 90 to 108 miles on average days, and 60 to 83 miles on hazy days (see Figure 2.5).  

Visibility data are available from San Pedro Parks Wilderness from 2001 through the present. Visibility 
has stayed about the same since 2001. Mean annual visual range varies from 170 to 190 miles on clear 
days, about 120 miles on average days, and 80 to 90 miles on hazy days (see Figure 2.6). 

These data are representative of the area potentially affected by BLM actions within the Planning Area.  

Atmospheric Deposition:  

Wet Deposition 

There are 4 NADP stations in New Mexico. The NADP station in Bandelier National Monument, near the 
northeast boundary of the Planning Area, has assessed precipitation chemistry from 1982 through to the 
present. Figure 2.19 shows precipitation pH has ranged from 4.9 to 5.2 in that period. Other NADP 
stations near the Planning Area are located in Petrified Forest National Park in Arizona and Mesa Verde 
National Park in Colorado. 

Dry Deposition 

CASTNet has measured dry deposition of O3, SO2, HNO3, SO4-, NO3, and NH4++, in the U.S. since the 
late 1980s. There is one CASTNet station in New Mexico at Chiricahua, but the CASTNet station closest 
to the Planning Area is at Mesa Verde National Park in Colorado. 

Total Deposition 

Total deposition has been measured at Mesa Verde National Park from 1995 through the present. Total 
nitrogen deposition has ranged from 2.6 to 1.8 kilogram/hectare/year since 1997. Total sulfur deposition 
ranged from 1.8 to 0.9 kilogram/hectare/year since 1997 (Figure 2.20). 

Noise  

Noise information will be provided as the inventory base is established. 



Figure 2.19  Mean Annual Precipitation pH near the Planning Area
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Figure 2.20. Total Nitrogen and Sulfur Deposition, Mesa Verde National Park 
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Smoke Management  

Information about the number of fires in the Planning Area can be found in the Wildlands Fire section. 
RPFO will stay within state-established NMED Smoke Management Program regulations (20.2.65 
NMAC). 

2.1.2.4. Forecast  

Climate 

Climate forecast is addressed in climate change section below. 

Climate Change 

 It may be difficult to discern whether global climate change is already affecting resources in the Planning 
Area. In most cases there is information about potential or projected effects of global climate change on 
resources. It is important to note that projected changes are likely to occur over several decades to a 
century. Therefore many of the projected changes associated with climate change described below may 
not be measurable within the reasonably foreseeable future. Existing climate prediction models are global 
or continental in scale; therefore they are not appropriate to estimate potential impacts of climate change 
on the Planning Area. 

Air Quality 

Additional information will be provided as the inventory data become available. 

2.1.2.5 Key Features 

PSD Class I Areas 

The Clean Air Act (CAA) accords the strictest air quality protection to Class I Areas. The Bandelier 
National Monument is within the Planning Area. Table 2.6 shows Class I Areas within the Study Area. 

TABLE 2.6 
PSD CLASS I AREAS WITHIN THE STUDY AREA 

 
Class I Area Jurisdictional Agency Acres 

Bandelier National Wilderness National Park Service  23,267 

Bosque del Apache Wilderness Fish and Wildlife Service  30,287 

Gila Wilderness Forest Service  558,014 

Pecos Wilderness Forest Service  223,333 

Salt Creek Wilderness Fish and Wildlife Service  9,621 

San Pedro Parks Wilderness Forest Service  41,132 

Wheeler Peak Wilderness Forest Service  19,661 

White Mountain Wilderness Forest Service  48,266 
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Sensitive PSD Class II Areas 

There are three areas of concern, sensitive Class II Areas, within the Planning Area (Cebolla, Ojito and 
West Malpais. Table 2.7 shows Class II Areas within the Study Area. 

TABLE 2.7 
SENSITIVE PSD CLASS II AREAS WITHIN THE STUDY AREA 

 
Class II Area Jurisdictional Agency Acres 

Bisti/De-Na-Zin BLM  38,381 

Cebolla BLM  61,500 

Dome Wilderness Forest Service  5,200 

Ojito BLM  11,183 

West Malpais BLM  39,400 

 

Attainment Status 

All areas in the U.S. are designated to reflect compliance with the NAAQS. Attainment areas are areas 
for which compliance with the NAAQS has been demonstrated; non-attainment areas are areas which 
persistently exceed the NAAQS; maintenance areas are former non-attainment areas; unclassifiable areas 
are areas for which data are not available to determine attainment. 

No counties within the Planning Area have been designated non-attainment or maintenance. 

Non-attainment areas within the state of New Mexico include Doña Ana County for PM10. Doña Ana 
County was designated as non-attainment for compliance with the one-hour O3 NAAQS, but that standard 
has been revoked. 

2.1.3 Geology 

2.1.3.1 Indicators 

Factors that describe the condition of geologic resources may include the demand for and establishment 
of reserves or parks in areas having unique geologic features of interest or scenic value, and the public 
desire to have existing scenic views unaffected by surface mining activities or development of oil and gas 
fields. A prime example is the 2001 creation of the Kasha–Katuwe Tent Rocks National Monument 
administered by the RPFO. This Monument was designated in order to protect geologic and other 
resource interests and provide opportunities to study, observe, and experience special geologic processes 
within the Monument. The impact on geologic resources resulting from uses of mineral resources, such as 
surface mines or quarries, affects the quality of the geology resource. Such factors are different from 
those related to the use of geologic mineral resources, such as lease sales, mining permits, or mineral 
material sales, which will be discussed in Section 2.2.8–Minerals. 
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2.1.3.2. Current Conditions 

The geologic resources of the Planning Area are best understood within the context of the regional 
physiography, the mode of formation and spatial occurrence of the various rock types within the area, and 
the geologic structures and history that combined to produce the geologic conditions that exist in the area 
(Map 2.3). The physiography, geologic structure, tectonic history, and rock units of the Planning Area are 
discussed in this section. Rather than describing current conditions for each county, conditions are 
summarized for the entire Planning Area, with specific counties mentioned as applicable. 

Physiography 

The Colorado Plateau, Basin and Range, Southern Rocky Mountains, and Great Plains physiographic 
provinces are represented within New Mexico (Map 2.4). The majority of the Planning Area is located 
within the Basin and Range and Colorado Plateau provinces. Smaller acreages of the Great Plains and 
Southern Rocky Mountain provinces are within eastern Torrance County and northeastern Sandoval 
County respectively.  

Planning Unit 1 

Planning Unit 1 contains Cibola County and that portion of McKinley County within the Planning Area 
boundaries. This Unit is located in the southeastern region of the Colorado Plateau province, a large 
geologic feature of about 140,000 square miles, which is also present in portions of northeastern Arizona, 
southeastern Utah, and southwestern Colorado (see Map 2.4). A general characterization of this province 
would be an area of sparsely vegetated plateaus, mesas, deep canyons, and some badlands. The area 
within New Mexico is drained by the San Juan and Little Colorado rivers. The climate of the Colorado 
Plateau ranges from Sonoran desert to Alpine, but semiarid conditions are prevalent in Planning Unit 1. 

Planning Unit 2 

Planning Unit 2 of the Planning Area contains a sliver of eastern Cibola County, a small portion of 
western Bernalillo County, and Valencia County, New Mexico. This unit is located within the Mexican 
Highland section of the Basin and Range province (see Map 2.4). The majority of Planning Unit 2 
consists of Valencia County in which the Albuquerque Basin is prevalent. A portion of the Manzano and 
Sandia Mountains is in the southeastern and northeastern unit area, respectively, with mesa lands rising to 
the west. Amid mountains and mesas flow the Rio Puerco and Rio Grande, which provide drainage 
southward. The climate is similar to that of Planning Unit 1, predominantly semi-arid. 

Planning Unit 3 

Planning Unit 3 of the Planning Area contains Torrance County, New Mexico, the western two-thirds of 
which are located within the Basin and Range Province with the eastern third within the Great Plains 
Province (see Map 2.4). Major physical features of Unit 3 contained within the Basin and Range Province 
are the Estancia Valley basin, bordered to the west by the Manzano Mountains and to the east by the 
Pedernal uplift, and the Chupadera Mesa escarpment. The major features of the Great Plains Province are 
sloping uplands and some small, shallow, adjoining basins. The climate of Planning Unit 3 is semi-arid.  
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Planning Units 4 and 5 

Planning units 4 and 5 of the Planning Area contain Sandoval and Bernalillo counties, and slivers of 
McKinley County, New Mexico. Portions of these units are located within the Colorado Plateau, Basin 
and Range, and Southern Rocky Mountain provinces (see Map 2.4). The Colorado Plateau forms the 
western extent of Sandoval County and is bordered on the east by the Nacimiento Mountains. East of the 
Nacimiento Mountains are the Valles Caldera and Jemez mountains. South of the Nacimiento and Jemez 
mountains is the Albuquerque Basin, which is bordered on the east by the Sandia Mountains. East of the 
Sandia Mountains are the Hagan and Estancia basins. Albuquerque, the largest city in New Mexico, is 
located in central Bernalillo County. 

Structural Geology and Tectonics 

Planning Unit 1 

The portion of the eastern Colorado Plateau located in New Mexico includes the structural San Juan Basin 
and the Zuni uplift. These major structures formed within deposition–uplift–erosion–subsidence cycles 
during Late Cretaceous-early Tertiary Laramide orogeny (70–35 Ma1). The circular San Juan Basin is 
moderately deformed in relation to surrounding areas. The basin’s north, northeast, south, and western 
boundaries consist of Colorado Plateau uplifts. The southeastern border is the Rio Puerco fault zone, 
which, within this planning unit, defines the western margin of the Rio Grande rift. This zone includes 
northwest-trending en-echelon folds and northeast-trending en-echelon normal faults. Eastward is the 
Nacimiento uplift, which is not part of the Colorado Plateau. Generally, this uplift consists of an uplifted, 
eastward-tilting block with faulting on the western boundary. The southern basin edge grades into the 
Chaco slope, which merges with the Zuni uplift. The 70-mile-long, 35-mile-wide Zuni uplift trends 
northwest and contains a steep side to the southwest and a moderate northeast flank. Structural relief is 
more than 13,000 feet between the uplift and the deepest area of the San Juan Basin. Other structures 
present within the Colorado Plateau include high-angle faults, extrusive and intrusive volcanics, broad 
open folds, and monoclines. 

Planning Unit 2 

The principal structural feature in Planning Unit 2 is the Rio Grande rift, a rift basin comprised of a series 
of grabens (fault-bounded basins) extending from central Colorado south through New Mexico to west 
Texas. Rifting was associated with stretching and uplifting of the crust whereby grabens down-dropped 
thousands of feet compared to the adjacent uplifts. This downward motion caused fractures (faults) in the 
crust, yielding an elongated trough bounded by mountains. Major faults running along the rift edges 
continue to experience numerous small earthquakes, an indication that the rift is still active. The large 
north-trending asymmetric half-grabens are collapsed components of an expansive area of crustal 
extension that occurred during Miocene time. The resulting structural basins are arranged in a right en-
echelon configuration, as are the footwall uplifts which border them.  

                                                      

1 Duration, in millions of years, of the Laramide mountain building time period. 
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The basin of interest in Planning Unit 2 is the Albuquerque Basin. The northern end of this basin contains 
an internally faulted block and is partially shaped by the Nacimiento uplift (for details on the Nacimiento 
see literature in reference section and structural discussion in Planning units 4 and 5).The southern end of 
the basin is the Socorro constriction, and the eastern border is a sector of large faults close to the foot of 
the Sandia uplift. The basin is bordered on the west by the Colorado Plateau and southern terminus of the 
Nacimiento uplift. The Lucero uplift west of the basin and the Manzano Mountains to the east were 
uplifted in Tertiary time as a result of complex faulting and folding. 

Planning Unit 3 

Planning Unit 3 is associated with the Rio Grande rift. The rift includes faulted, uplifted blocks (i.e., 
Manzano Mountains) and down-dropped grabens, which are arrayed in right en-echelon, north-trending 
basins. East of the Manzanos is the Estancia Valley, a broad, physiographic closed basin, which is a 
composite element of the rift and is locally associated with Planning Unit 3. The basin achieved current 
structural features during late Neogene time. Locally present are wave-cut scarps, which represent inner 
shoreline ridges of the late Pleistocene age, Lake Estancia. The floor of the basin contains mainly 
Quaternary age alluvial, bolson, pediment, and lacustrine deposits. South of the Estancia Valley is the 
Chupadera Mesa Escarpment, a shallow syncline, and in southwest Torrance County, several dikes and 
sills are present. The Gallinas Mountains extend from Lincoln County northward into Torrance County, 
the structure being that of a dome formed by laccolith and sill intrusion. 

Planning Unit 4 and 5 

Major tectonic features in Planning units 4 and 5 include part of the eastern San Juan Basin, Nacimiento 
Uplift, Jemez Volcanic Field, and the Albuquerque Basin. These features attained some structural 
definition in cycles of deposition–uplift–erosion–subsidence during Late Cretaceous and Early Tertiary 
time. Central to the formation of these structures is the Rio Grande Rift, which is discussed in Planning 
Unit 2. 

The eastern area of the San Juan Basin is delineated in part by upthrusting and reverse faulting on the 
west side of the Nacimiento uplift. There is 10,000 feet of structural relief between the highest area of the 
uplift and the adjacent basin. Also present are northwest-plunging, en-echelon folds and northeast-
trending, high-angle faults along the eastern basin margin. 

The north-trending Nacimiento uplift is 50 miles long and up to 10 miles wide. This uplift contains an 
eastward-tilted uplifted block and faulting on the western boundary. The Nacimiento fault and a faulted 
anticline are present on the northern boundary. The east side has eastward-dipping Paleozoic rocks 
unconformably overlain by Jemez extrusives. The southeast area contains high-angle normal faults. 

The Jemez Volcanic Field, in the western marginal area of the Rio Grande Rift, contains Quaternary and 
Pliocene extrusive rocks. Volcanism started after initial formation of the Rio Grande Rift. Major 
structural features here include the Valles and Toledo calderas, with a resurgent dome (Redondo Peak) 
within the Valles caldera. High-angle rift faulting is evident in the eastern and southern areas of the field. 
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An east-tilted block that is faulted and deformed is present in the northern section of the Albuquerque 
Basin. To the west, the Puerco fault zone merges into the basin. Here Cretaceous age rocks tilt eastward 
and are fractured by en echelon faults. The eastern basin edge contains large faults downthrown to the 
west, located near the Sandia uplift base. The southern end of the basin is the Socorro constriction which 
developed as the east and west borders came together. For a detailed analysis of the Albuquerque Basin, 
see Kelly 1977. 

Rock Units 

Much of the following rock unit description was paraphrased from McLemore et al. 1986. The discussion 
is lengthy and of a technical and descriptive nature. Therefore, some readers will be better served to skip 
down to the geologic value, trends, and forecast sections.  

A general stratigraphic chart for the region encompassing the Planning Area is presented in Figure 2.21. 
Major rock types, including some stratigraphic thicknesses, will be discussed below and most can be seen 
on Map 2.3, the RPFO geologic map. This discussion includes most of the major formations, members, 
and tongues within the Planning Area, but is not all-inclusive. For more details see geologic literature in 
references. 

Planning Unit 1 

Precambrian (oldest) 

Precambrian rocks present in Planning Unit 1 are granitic and metamorphic in nature and are 
predominantly located in the Zuni uplift (Zuni Mountain sequence). Geochemical data indicates three 
distinct granites in the southern and central Zuni Mountains—high-calcium, high-silica, and high-
potassium. Cibola County rock units can contain gold, silver, copper, iron, uranium, and stone. 
Precambrian rocks are overlain unconformably by Permian age red bed deposits. 

Permian 

Permian rocks include the 290-to-980-feet-thick Abo Formation composed of red sandstone and siltstone 
with an arkosic conglomerate at the base. Overlying the Abo is the Yeso Formation, which consists of 
siltstone, fine-grained sandstone, limestone and gypsum deposits 230 to 980 feet thick. Next above is the 
145- to 300-feet-thick Glorieta Sandstone, a pure, well-sorted, medium-grained quartz sandstone. On top 
of the Glorieta is the San Andres Limestone, a thick bedded fossil-bearing dolomitic limestone 50 to 140 
feet thick. Limestone of the San Andres has developed karst topography, so that Triassic age sediments 
are sometimes found deposited in the karst-produced holes and depressions. McKinley County rock units 
can contain gypsum and crushed stone, and Cibola County rock units can contain copper, gypsum, 
limestone, and silica sand. 

Triassic 

Triassic rocks found in McKinley County include the sedimentary Moenkopi and Chinle formations, and 
the Wingate Sandstone. The main Triassic formation discussed here is the Chinle. This five-member 



Figure 2.21  Stratigraphic Chart for the Region
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formation consists of reddish-brown shales along with inter-bedded sandstone, conglomerate, and thin 
limestone deposits. In the Colorado Plateau province, the Chinle varies in thickness, but has been 
measured from 1,100 to 1,700 feet thick. Cibola County units can contain copper and minor amounts of 
uranium. The environment here is that of a floodplain/fluvial sequence. 

Jurassic 

Beginning with the oldest, the Jurassic formations are the Entrada Sandstone, Todilto Limestone, 
Summerville, Cow Springs Sandstone, Zuni Sandstone, and the Morrison. All formations are sedimentary 
in nature with the Todilto Limestone and Morrison to be discussed here, as they can both contain uranium 
resources. The Morrison also has clay and zeolites. The thin-bedded Todilto Limestone deposits are up to 
30 feet thick and contain sandy intervals in the lower part of the geologic section. This unit also has 
building stone, gypsum, anhydrite, and fluorite. The youngest Jurassic unit, the Morrison Formation, has 
been mined for uranium resources and associated vanadium deposits. The Westwater Canyon Member is 
the primary uranium-bearing sequence, but uranium ore was deposited throughout the Morrison. For more 
information on Morrison Formation uranium deposits, including the Jackpile, Poison Canyon, and Brushy 
Basin Members, see References Cited. 

Cretaceous 

The many Cretaceous formations and their members within Planning Unit 1 characterize five major 
transgressive–regressive cycles in the San Juan Basin. There are many Cretaceous age stratigraphic units 
present in these cycles and rather than discussing them all here the reader is referred to Figure 2.22 and to 
the references. Those Cretaceous units which can have coal resources will be briefly discussed. McKinley 
and Cibola counties contain coal-bearing sequences that are within recognized fields; they are the Gallup, 
north Zuni (McKinley County), southwestern East Mount Taylor, south Mount Taylor, northern Datil 
Mountains, northern Salt Lake, and southern Zuni fields (Cibola County). Sedimentary rock units in these 
fields with possible coal resources are: the Fruitland Formation (McKinley County); Tres 
Hermanos/Moreno Hill Formations, Mancos Shale, and the Crevasse Canyon Formation (Cibola County). 
More drill-hole data from units present in these fields could further clarify true coal resource potential in 
Planning Unit 1. 

Tertiary-Quaternary 

Late Tertiary and Quaternary igneous and sedimentary rocks are found overlying Cretaceous rocks. These 
include fluvial sediments and basalt flows, which can have scoria and gravel deposits in McKinley 
County and pumice, scoria, beryl, stone, sand and gravel, and travertine in Cibola County. Other 
Quaternary sequences present consist of eolian, pediment, terrace, and alluvium, in which deposits of 
sand and gravel can occur. 



Figure 2.22
Stratigraphic 
Cross Section of 
Cretaceous 
Units in the 
Zuni Uplift and 
San Juan Basin 
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Planning Unit 2 

Precambrian (oldest) 

Precambrian rocks present in Planning Unit 2 are granitic and metamorphic in nature and are 
predominantly found in the Manzano Mountains. Older sequences of argillite, phyllite, talc, and 
greenstones are found in the northern Manzano Mountains, while phyllites, schists, and quartzite 
sequences are present in the southern Manzano Mountains. There is also a small granite outcrop along the 
Rio Puerco fault in west Valencia County. Precambrian rocks of the Manzano Mountains can contain 
gold, silver, copper, Pb, zinc, uranium, dimension stone, mica, kyanite, and silica sand. 

Pennsylvanian 

The oldest Pennsylvanian unit exposed is the Sandia Formation, made up of micaceous sandstone, 
siltstone, and conglomerate, and limestone beds. South of Valencia County in the Rio Grande graben, this 
formation is up to 370 feet thick. Overlying the Sandia is the Madera Group, which contains cherty 
limestone, conglomerate, sandstone, siltstone, shale, and calcarenite. The Madera is divided into 
members and they range from 300 to 1,200 feet in thickness. These units can contain copper, clay, and 
high calcium limestone. 

Permian 

Permian rocks consist of the Abo, Yeso, and San Andres formations, which are 800, 1,200, and 100 feet 
thick, respectively. Sandstones, conglomerates, and massive reddish shale and siltstones of the Abo can 
have copper, silver, uranium, dimension, and crushed stone present. Yeso limestone, shale, and gypsum 
rocks can have copper and gypsum deposits, and San Andres units made up of limestone and quartz 
sandstones can contain gypsum, silica sand, and limestone resources. 

Triassic 

Outcrops of the Chinle Formation are found in eastern Cibola and western Valencia counties and consists 
of fluvial sandstone, massive siltstone, and shales over 1,000 feet thick. 

Jurassic 

Jurassic age rocks are found only in the northwestern part of Valencia County and consist of the Entrada 
Sandstone (160 to 220 feet thick), Todilto Limestone (90 to 110 feet thick), and Morrison (up to 600 feet 
thick) formations. Even though the Todilto and Morrison crop out, few, if any, occurrences have been 
reported in these formations in Valencia County. 

Cretaceous 

Similar to Jurassic age outcrops, Cretaceous rocks only occur in northwestern Valencia County. 
Formations present include the Dakota, Mancos, and Mesaverde. The Dakota consists of sandstones and 
the Mancos and Mesaverde contain shale, coal and thin sandstones with coal resources. 



2.0―Area Profile 

Rio Puerco Field Office RMP/EIS   2-49 December 2009 
Analysis of the Management Situation   

Tertiary 

Early Tertiary age rocks have not been exposed in Valencia County, but the Santa Fe Group, which is 
Tertiary-Quaternary in age, is present in much of central Valencia County. The total Santa Fe section is 
about 4,800 feet thick (Titus 1963). This group is a substantial buildup of sand, silt, clay, and 
conglomerate and is of interest for sand and gravel, adobe, and zeolites. Tertiary intrusive-extrusive 
igneous rocks can also be found, which are rhyolitic, andesitic, and basaltic in nature and may contain 
crushed stone, scoria, and cinders. 

Quaternary 

Overlying the Santa Fe Group are assorted terrace, pediment, eolian, and alluvial deposits that can be over 
100 feet thick and contain potential for sand and gravel, adobe, dimension stone, and placer gold. Also 
present are basalt flows, which cap many mesas. Small volcanoes are found as are cinder cones. These 
volcanics can provide deposits of cinders and crushed rock. 

Planning Unit 3 

Precambrian 

Precambrian rocks in Planning Unit 3 include those present in the Manzano Mountains, Pedernal hills, 
and highland areas. Those units in the Manzanos consist of a greenstone-phyllite-argillite-metavolcanic 
sequence that makes up the Hell Canyon greenstone. Granitic plutons intrude this sequence and gold, 
silver, copper, Pb, and dimension stone can be obtained from some of these units. The Pedernal hills also 
contain greenstones and a granitic pluton which can have uranium-thorium veins, copper, gold, silver, and 
dimension stone. Other scattered Precambrian exposures are dominantly pink granite and granitic gneiss, 
which may contain veins of uranium-thorium and dimension stone. 

Pennsylvanian 

Lower and middle Paleozoic rocks are not found in the unit due to erosion or non-deposition. 
Unconformably overlying the Precambrian rocks is the 90 to 320 feet thick clastic Sandia Formation, a 
mix of sandstone, siltstone, limestone, shale, and conglomerates which may have CO2 and petroleum. 

The over 1,200 feet Madera Group overlies the Sandia and is made up of the Los Moyos Limestone, Wild 
Cow Formation, and Bursum Formation (Permian age). The Los Moyos and Wild Cow consist of 
limestones interbedded with sandstone, siltstone, shale, and conglomerate and may contain building stone 
and petroleum, respectively. The Bursum Formation, over 100 feet of red arkosic sandstone alternating 
with red/green shale and greenish limestone, is the top Madera Group member. This formation can 
contain minor copper mineralization and occurrences of gold, silver, uranium, as well as dimension stone. 

Permian 

Overlying the Bursum Formation is the over 900 feet thick Abo Formation (red beds) consisting of 
reddish-brown sandstones, siltstones, and shales with possible copper and associated silver, Pb, gold, 
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uranium, and vanadium. The four-member Yeso Formation overlies the Abo, which can reach a thickness 
of 1,400 ft. The Yeso is composed of a sequence of alternating sandstone, siltstone, limestone, and 
gypsum. Possible deposits here include gypsum in the Torres and Canas Members, and copper in the 
sandstones of the Meseta Blanca Member. The three member 1,100 feet thick San Andres Formation 
contains up to 97 percent quartz in the Glorieta Sandstone Member, fossiliferous limestone and dolomite 
in the Bonney Canyon Member, and dolomite and gypsum in the Fourmile Draw Member. These rock 
units can contain limestone, gypsum, silica sand, and dimension stone. In the east part of Planning Unit 3, 
thin intervals of the Queen and Grayburg Formations can be found overlying the Bursum. These units are 
made up of reddish-brown and tan sandstones and a little dolomite and gypsum. 

Triassic 

In the eastern Planning Unit 3 area, the Triassic age Santa Rosa Formation is present and consists of 
sandstone and conglomerate. This unit is overlain by the Chinle Formation which is made up of shale, 
siltstone, and a little sandstone. 

Tertiary 

Cretaceous through early Tertiary sedimentary age rocks are absent in Planning Unit 3. Tertiary tectonic 
activity in the Planning Area includes some intrusive volcanic activity: “In early to mid-Tertiary time, 
basalt, diabase, diorite, and monzonite dikes and sills intruded older sedimentary rocks; iron-rich deposits 
and folding of adjacent sediments may be associated with these intrusives” (McLemore 1984). Iron 
deposits can exist in these rocks. In the Miocene and Pliocene, the Ogallala Formation was 
unconformably deposited on older Precambrian and Plaeozoic rocks. The Ogallala consists of sand, silt, 
clay, caliche, and gravel derived from streams and alluvial fans. Aggregates can be present in these 
deposits. It is thought that the Estancia Valley, including lacustrine features, formed during late Miocene 
and Pliocene time as the Manzano Mountains were uplifted (McLemore 1984). Today, paleolake features 
are found preserved and include terraces, cliffs, ridges, and gypsum-bearing sand dunes. 

Quaternary 

In Quaternary time, the gypsum-bearing sand dunes continued forming around playa lake features and 
included associated surficial salt deposits. These lake deposits can be upwards of 100 feet thick. 
Important Quaternary units are alluvium, eolian, lake/playa, and terrace, which can contain sand and 
gravel, gypsum, salt, and stone, respectively. 

Planning Units 4 and 5 

Precambrian (oldest) 

In Planning units 4 and 5, Precambrian rocks are found in the Nacimiento, Sandia, Manzanita, and 
Manzano mountains. In the Nacimiento Mountains, 1.6 to 1.8 billion year-old metasedimentary and 
metavolcanic rocks are present. These were subsequently intruded by sills, dikes, and other ultramafics. 
Greenstones, schists and gneisses are present here, but much metamorphism makes stratigraphic 
interpretations difficult. Nacimiento and San Miguel plutons are high-calcium while the Joaquin pluton is 
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high-potassium. Very few minerals in small amounts occur along fractures and faults in these granitic 
plutons. 

Precambrian rocks normally decrease in age from the Los Pinos Mountains northward towards Tijeras 
Canyon in the Sandia Mountains. The Hell Canyon greenstone is the oldest unit exposed in southern 
Bernalillo County, as well as Valencia and northern Torrance counties. The metasedimentary rocks of the 
Bosque, Isleta, and Coyote Canyon sequences overlie the Hell Canyon greenstone. The Lacorocah 
metatuff unconformably overlies the Bosque sequence. These sequences are also intruded by granitic 
plutons; the Ojita and Manzanita plutons, exposed in the Manzano and Manzanita Mountains, and the 
Sandia pluton, exposed in the Sandia Mountains. The Ojita and Sandia plutons have high-calcium 
chemistry, but the Manzanita pluton is high-potassium. Precambrian gold-silver, sulfide, and fluorite-
galena-barite veins can be present in the greenstones. 

Devonian 

Rocks present in the Elbert Formation are only found subsurface in northwest Sandoval County. This 50 
feet thick formation consists of glauconitic sandstone, green shale, dolostone, and a thin-bedded 
limestone. 

Devonian–Mississippian 

The Ouray Formation conformably overlies the Elbert and is also found subsurface in northwest Sandoval 
County. Rocks in this 30 feet thick formation include dolostone and dark-brown limestone. 

Mississippian 

The next youngest unit is the Arroyo Penasco Formation, the basal contact of which is an unconformity. 
This formation is present at the surface in the Nacimiento and Sandia mountains. In the Nacimientos, the 
Arroyo Penasco is composed of a 3 feet thick basal quartz conglomerate and sandstone which is overlain 
by about 130 feet of carbonate rocks. It is up to 30 feet thick in the Sandia Mountains. 

Pennsylvanian 

The Magdalena Group unconformably overlies Mississippian, Devonian, and Precambrian rocks and in 
many areas rests on Precambrian basement. Many geologists subdivide the Magdalena into a lower 
Sandia Formation and an upper Madera Formation. Some further subdivide the Madera, in ascending 
order, into the Los Moyos Limestone, Wild Cow Formation, and Bursum Formation. These 
Pennsylvanian rocks can be up to 2,000 feet thick in northwest Sandoval County and generally consist of 
marine shelf carbonates and arkosic clastics. In the Sandia Mountains, the Sandia Formation is up to 300 
feet thick and the Madera Formation ranges 1,300 to 1,400 feet thick. Limestone suitable for cement and 
barite-fluorite-galena veins can be found in the Madera Group. 
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Permian 

The Abo Formation conformably overlies the Bursum or Madera Formation, where the Bursum has not 
been mapped as a separate unit. In northwest Sandoval County, the Abo can be as much as 1,800 feet 
thick, and 700 to 900 feet thick in the Sandia Mountains. This red-bed unit contains interbedded fluvial 
arkosic, conglomeratic sandstones and shales. Sedimentary copper deposits are known in the Abo 
Formation.  

Overlying the Abo is the Yeso Formation. The Yeso contains four members, which will be discussed in 
ascending order. The 70 to 500 feet thick Meseta Blanca Sandstone consists of orange-red, fine-grained 
sandstone. The Torres Member is composed of interbedded orange-red, fine-grained sandstone, red shale, 
and thin dolostones and limestones. The Canas Gypsum Member contains marine gypsum, and the Joyita 
Sandstone Member, pink to red marine sandstone. Many geologists have grouped Torres, Canas, and 
Joyita members into the San Ysidro Member. The San Ysidro is about 150 feet thick in the Nacimiento 
Mountains, 250 to 400 feet thick in the Sandia Mountains, and 400 feet thick in southwest Sandoval 
County. The San Ysidro grades into the Abo near Regina in northern Sandoval County. Where these two 
become indiscernible, the rocks equivalent in age are deemed the Cutler Formation. 

The Glorieta Sandstone Member of the San Andres Formation conformably overlies the Yeso in some 
areas but disconformably in others. This formation consists of white, medium-grained sandstone up to150 
feet thick in Sandoval County. The Glorieta is known to contain silica sand that may be suitable for glass. 

The San Andres Formation limestones conformably overlie and intertongue with the Glorieta. Rocks here 
are gray to black, are locally dolomitic, and can be 200 feet thick. 

Unconformably overlying the San Andres is the Bernal Formation, which has been preserved as an 
isolated erosion remnant under Triassic age formations. The Bernal, consisting of tan-brown, fine-
medium-grained sandstone up to 75 feet thick in the Sandia Mountains near Albuquerque, seems to be 
absent elsewhere in Planning Units 4 and 5. 

Triassic 

The most extensive Triassic formation in the area is the Chinle Formation. An angular unconformity with 
Permian strata occurs at the base of the Chinle. In the south-central Nacimiento Mountains, the Chinle 
overlies the Bernal and north the unconformity cuts lower so the Bernal and Glorieta are not present. In 
the Sandia Mountains area, the Chinle is conformable with the Santa Rosa Sandstone. The Agua Zarca 
Sandstone Member, up to 210 feet thick, consists of a discontinuous basal conglomerate overlain by white 
to light-buff, medium-coarse-grained, poorly cemented, quartzose sandstone with cross-bedded 
conglomerate containing 6 inch cobbles, fossil wood, and clay galls. Grading upward, the sandstone 
becomes finer grained and interbedded with shale and claystone, creating a gradational contact with the 
Salitral Shale Tongue. The Agua Zarca contains large copper deposits, particularly 5 miles east of Cuba, 
New Mexico, at the old Nacimiento mine. Traces of uranium are known in the sandstone at the top of the 
formation. 
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Overlying the Agua Zarca is the Salitral Shale Tongue, which reaches a maximum of 335 feet thick. The 
base is composed of shales and claystones with discontinuous very fine-grained sandstones and siltstones. 
Upwards is maroon and green claystone and maroon and light-gray shale with calcareous concretions.  

The Poleo Sandstone Lentil contact with the Salitral Shale is a disconformity. The Poleo consists of a 
yellowish-gray to greenish, very fine to coarse-grained, micaceous sandstone with clastic limestone 
channel deposits and a basal conglomerate. Uranium and copper carbonate are known to occur in this 
sandstone north of Gallina, New Mexico. 

In the southern part of the Nacimiento Mountains, the Poleo Sandstone Lentil pinches out, bringing the 
Salitral Shale Tongue into contact with the upper shale member. The contact is virtually indistinguishable, 
so they are mapped as the same unit and called the Petrified Forest Member. 

An informal upper shale member was designated as the uppermost Chinle member. This member is 
composed of reddish-brown shale with some green and maroon shales. The lower contact of the upper 
shale is disconformable with the Jurassic age Entrada Sandstone. 

Jurassic 

The oldest Jurassic rock unit in Planning Units 4 and 5 is the Upper Jurassic Entrada Sandstone. The 
Entrada is composed of massive-bedded sandstone, eolian in nature, which ranges from about 60 feet in 
the Sandia Mountains to 300 feet thick in the Nacimiento Mountains. There are two informal members, 
one silty and the other sandy. A third lower sandy member is not present here. Petroleum is produced 
from Jurassic rocks from Sandoval County in the San Juan Basin and there are several designated Entrada 
oil pools (McLemore, 1984). 

Overlying the Entrada is the Todilto Formation composed of two informal units–a basal limestone 4 to 30 
feet thick and an upper gypsum-anhydrite up to 170 feet thick. The limestone member is mined for 
aggregate and can contain uranium whenever the Gypsum-anhydrite member is not present. The gypsum-
anhydrite member is mined for gypsum near San Ysidro, New Mexico, by the American Gypsum 
Company and constitutes the majority of gypsum resources in New Mexico. 

The Summerville Formation overlies the Todilto and is composed of a sequence of pale-brown thin-
bedded sandstones and brownish-gray gypsiferous mudstones. In the Nacimiento Mountains, these beds 
are similar to the lower member of the Morrison Formation and are mapped as part of the lower member 
by some geologists. In the Sandia Mountains, the Summerville Formation is absent because of non-
deposition and/or erosion. 

The youngest Jurassic unit is the Morrison Formation, which contains the majority of uranium 
mineralization in New Mexico. The Morrison is composed of three members. From oldest to youngest 
they are the Recapture, Westwater Canyon, and Brushy Basin. 

The Recapture Member unconformably overlies the Todilto Formation in the northern Nacimiento 
Mountains and Sandia Mountains. It consists of up to 200 feet of alternating maroon and gray shale, 
siltstone, and fine-grained sandstone. Near the Recapture top is a disconformity which separates eolian 
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sandstones from overlying fluvial-lacustrine sandstones, and is marked by a thin lag-conglomerate. It is in 
or above this disconformity that much of the Recapture uranium occurs in the Grants uranium district. 

Overlying the Recapture Member is the Westwater Canyon Member, the major uranium-bearing sequence 
in New Mexico. The 50 to 300 feet thick Westwater consists of reddish-brown or gray arkosic sandstone 
and interbedded gray shales. 

The Brushy Basin Member overlies the Westwater Canyon Member and contains shales that locally 
intertongue with the Westwater. The 100 to 500 feet thick Brushy Basin is composed of light greenish-
gray shales and mudstones and some interbedded sandstone lenses. 

The Jackpile Sandstone is found at the top of the Brushy Basin Member in the eastern San Juan Basin 
area. The Jackpile consists of thick arkosic sandstone with some shale lenses and contains features like 
those of a braided-stream environment. Here too is a major uranium-bearing zone which trends 
northeasterly. 

Cretaceous 

Cretaceous stratigraphy in Planning units 4 and 5 encompasses five major transgressive-regressive 
cycles.  

The oldest Cretaceous formation in Planning units 4 and 5, in the southeast part of the San Juan Basin, is 
the Dakota Sandstone, which unconformably overlies the Morrison Formation. The 100 to 175 feet thick 
Dakota, a gas producer, is composed of sandstones separated by claystones, mudstones, and Mancos 
Shale tongues.  

The basal Dakota is composed of conglomeratic, coarse-grained, feldspathic arenite and can contain small 
amounts of coal and some uranium with associated selenium. The base grades upward making a sharp 
contact with the overlying Clay Mesa Tongue of the Mancos Shale.  

The Clay Mesa Tongue is a 60-foot-thick sandy shale that grades into the Paguate Sandstone Tongue of 
the Dakota Sandstone and is a 33-foot thick feldspathic arenite with concretions. The Paguate has a sharp 
upper contact with the Whitewater Arroyo Tongue of the Mancos Shale.  

The Whitewater Arroyo Tongue, 30 to 100 feet thick, is marine shale with some thin limestones, 
sandstones, and beds of bentonite. Overlying the Whitewater is the Twowells Tongue of the Dakota 
Sandstone. This Tongue is marine shelf sandstone about 50 feet in thickness, which pinches out into the 
Lower Mancos Shale. 

The Lower Mancos Shale, about 380 feet thick, is comprised of thick, dark gray shales with some 
sandstone and limestone beds, and some calcareous concretions. This formation can be a source for clay.  

Near the top of the Lower Mancos Shale is the Semilla Sandstone, regressive fossil-bearing sandstone up 
to 70 feet thick that is well-sorted, fine to medium-grained and containing zones of calcareous 
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concretions. It has been suggested in the literature that the Semilla represents a period of maximum 
regression (McLemore 1984).  

The Juana Lopez Member of the Mancos Shale conformably rests on the Lower Mancos Shale. The Juana 
Lopez is 50 to 100 feet thick and consists of calcarenite containing fossils and sharks teeth. This member 
represents a transgressive period and is overlain by the Middle Mancos Shale.  

The Middle Mancos Shale and tongues of the Gallup Sandstone of the Mesaverde Group to the lower D-
Cross Tongue of the Mancos Shale were deposited during the second major transgressive cycle. In the 
southwest, two sandstone tongues are present, representing a minor transgressive cycle. It is thought that 
the lower tongue may correlate to the Tres Hermanos Formation to the west (McLemore 1984). The 40-
foot thick Pescado Tongue of the Mancos Shale overlies this tongue and is comprised of marine shale. 
The other tongue separates the Pescado Tongue from the D-Cross Tongue of the Mancos Shale. The 
upper Pescado and D-Cross Tongues are part of the second regressive cycle. The overlying Gallup 
Sandstone and lower Dilco Member of the Crevasse Canyon Formation are also part of this second 
regression and are in the Mesaverde Group. 

The massive, clean Gallup Sandstone has a thickness of up to 60 feet. The contact between the Gallup and 
the Dilco Coal Member of the Crevasse Canyon can produce oil.  

The 70- to100-foot thick Dilco, which conformably overlies the Gallup, consists of a series of claystones, 
mudstones, siltstones, sandstones, and coal beds.  

The upper Dilco is the start of another transgressive cycle and is overlain by two sandstone lenses. They 
are the Borrego Pass Lentil, a sand of the Crevasse Canyon Formation and the Tocito Sandstone Lentil of 
the Mancos Shale. The Tocito Lentil contains elongate sandstone bars, which are oil producers in 
northwest and west-central Sandoval County.  

The Mulatto Tongue conformably overlies the Dilco, is transgressive sandy shale interbedded with some 
sandstone, and is 250 to 400 feet thick. In the northeast, the Mulatto grades into gray shale and is thought 
to be in the Upper Mancos shale. In the northwest, these sandy lenses in Upper Mancos can produce oil 
and gas.  

The upper Mulatto Tongue, Dalton Sandstone, and lower Gibson Coal Member of the Crevasse Canyon 
are in the third regressive cycle. The Dalton, fine-medium-grained, friable, crossbedded sandstone up to 
100 feet thick, is overlain by the Gibson, a series of siltstones, mudstones, sandstones, and coals. 
Overlying the Gibson is the Hosta Tongue of the Point Lookout Formation. The Hosta comprises a series 
of 300-foot-thick sandstones and is overlain by the Satan Tongue of the Mancos Shale, a dark gray shale 
210 to 603 feet thick which becomes part of the Upper Mancos to the northeast. The Upper Mancos is 
overlain by the Point Lookout Sandstone of the Mesaverde Group. 

The Point Lookout Sandstone is a fine to medium-grained sandstone with thin interbedded 140- to 200-
foot-thick gray–black shales, but thins north of Cuba, New Mexico, and grades into the overlying Cleary 
Coal Member of the Menefee Formation. 
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The 240- to 300-foot thick regressive Cleary Coal Member of the Menefee Formation consists of 
sandstones mudstones, and coals and is overlain by the Allison Member, which is similar to the Cleary, 
but normally lacks the coal. The Allison grades into the La Ventana Tongue of the Cliff House Sandstone. 

The La Ventana Tongue, up to 900 feet thick, can be considered as a minor regressive sequence. This 
tongue is comprised of fine-medium-grained, thin-thick-bedded sandstones interbedded with shale, and 
intertongues with the Lewis Shale to the northeast. The 290- to 360-foot-thick Cliff House Sandstone, 
which is equivalent to the La Ventana Tongue, crops out to the south and with Lewis Shale is in the final 
stages of the fifth transgressional period. Cliff House lithology includes carbonaceous and coal lenses in 
the sandstone. 

The Lewis shale, 1,500 to 2,000 feet thick, is a deposit of light-dark gray shales with interbedded 
calcareous siltstones, sandstones, and bentonites. Intertonguing with the Lewis Shale is the Pictured 
Cliffs Sandstone. 

The Pictured Cliffs Sandstone, present only in the far northeast, is 30 feet of thin-thick-bedded 
sandstones, siltstones, and shales. A few of the sands in this formation are gas producers in northwest 
Sandoval County, New Mexico. 

The Fruitland Formation and Kirtland Shale overlie the Pictured Cliffs. The lower Fruitland Formation 
contains carbonaceous shales, sandy-silty shales, thin sandstones, and thin coals. Coal increases to the 
west. The upper Kirtland Shale is mostly shale, some carbonaceous, and concretions of siderite and 
calcite. Thickness of these two formations is 85 to 200 feet. 

The Cretaceous in southeastern Sandoval County and northeastern Bernalillo County outside the San Juan 
Basin is made up of three units—the Dakota Sandstone, Mancos Shale, and the Mesaverde Group (Figure 
2.23). Here the Dakota unconformably overlies the Morrison Formation. The Dakota is 20 to 25 feet thick 
in this area and is composed of white-buff, medium-coarse-grained sandstones with interbedded black 
shales, and in some areas has a conglomeratic base.  

The Mancos shale intertongues with adjacent Dakota Sandstones. The 180-foot-thick Whitewater Arroyo 
Tongue of the Mancos Shale overlies the basal Dakota in the Hagan Basin and Tijeras Syncline and is 
overlain by the 55 foot thick Twowells Tongue of the Dakota Sandstone (Figure 2.24). Some of the other 
Mancos members are present in the Tijeras, Placitas, and Hagen areas. About 125 feet above the base of 
the Mancos Shale is the Greenhorn Member consisting of thin, gray, concretionary limestones. The Juana 
Lopez Member is 490 feet above the top of the Twowells Tongue of the Dakota Sandstone. The Mancos 
Shale grades into overlying Mesaverde Group in the Tijeras Syncline and Hagen Basin and consists of 
alternating shales and sandstones. 

At one time, the Mesaverde was mapped as one unit but divisions are now recognized. For a diagram of 
these units see Figure 2.25, the Cretaceous in the southwest San Juan Basin discussion above, and 
literature in the reference section. 



Figure 2.23  Dakota Sandstone Aquifer



Figure 2.24  Mancos Shell



Figure 2.25
Mesa Group Division



2.0―Area Profile 

December 2009 2-60 Rio Puerco Field Office RMP/EIS 
  Analysis of the Management Situation 

San Juan Basin 

The earliest Tertiary rocks present in Sandoval County are clastic sedimentary rocks in the San Juan 
Basin. The oldest is the Paleocene Ojo Alamo Sandstone, an 82- to 164-feet-thick, fine-coarse-grained 
crossbedded sandstone, locally conglomeratic, with a little shale. Petrified logs and uranium are found in 
this formation. The Ojo Alamo unconformably overlies the Kirtland Shale and is conformably overlain by 
and intertongues with the Paleocene Nacimiento Formation. 

The Nacimiento Formation is composed of sandstones, siltstones, shales, some arkosic conglomerate, 
coal, lignite, and vertebrate fossils. The Nacimiento ranges in thickness from 525 to 1,722 feet and is in 
angular unconformity with the overlying San Jose Formation. 

The Eocene age San Jose Formation, 197 to 1,804 feet thick, contains four members, the Cuba Mesa, 
Regina, Llaves, and Tapicitos Members. The Cuba Mesa consists of conglomeratic arkosic sandstone 
with green, reddish, and gray interbedded shale lenses. The overlying Regina also intertongues with the 
Cuba Mesa Member and is predominantly shale, siltstone, mudstone, shaly sandstone, and sandy shale 
with some conglomerate. The Llaves Member conformably overlies the Regina and is composed of very 
coarse-grained arkosic sandstone with interbedded red sandstone and red and gray shale. The Tapicitos 
Member overlies the Llaves and is made up of maroon shales interbedded with brown-yellow sandstone 
lenses. 

Galisteo Basin 

During Laramide orogeny, the Galisteo Basin formed between the Nacimiento and Sangre de Cristo 
uplifts. The basin filled with sediments including the red-white mudstone, sandstone, and conglomerate of 
the Galisteo Formation. The Galisteo Formation is 856 feet thick in the north and 4,250 feet thick the 
south in the Hagen Basin and contains vertebrate fossils. In the Hagen Basin, uranium can be present in 
the Galisteo Formation. 

The Galisteo unconformably overlies Cretaceous sediments and conformably grades into the Espinosa 
Formation. The Espinosa Formation consists of volcaniclastic sandstone and conglomerate interbedded 
with debris flows, ash-flow tuff, and lava. The Espinosa Formation is unconformably overlain by 
Miocene deposits and sand and gravel of the Santa Fe Group (discussed below). 

Albuquerque Basin 

In eastern Sandoval County, Albuquerque Basin fill is generally the Santa Fe Group, including the 
Miocene age Zia Sandstone overlain by a middle red member and the Ceja Member. Overlying the Santa 
Fe Group is the Cochiti Formation and volcanic rocks of the Jemez Volcanic field. 

The Miocene age, eolian, Zia Sandstone contains minor clay layers and some limestone. The Zia has three 
members, the Piedra Parada, Chamisa Mesa, and Canada Pilares. The 400 feet thick Piedra Parada 
Member consists of green–pinkish–gray crossbedded silty sandstone with a thin basal conglomerate and 
some limestone. The Piedra Parada unconformably overlies the Galisteo Formation and is unconformably 
overlain by the Chamisa Mesa Member. The 650 feet thick Chamisa Mesa Member contains red, green, 
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pinkish gray-yellow, crossbedded, silty sandstone, with minor limestone. The Chamisa Mesa is 
conformably overlain by the Canada Pilares Member. 

The 100 feet thick Canada Pilares Member is composed of red-green clay and pink siltstone and 
sandstone, and is in angular unconformity with overlying Pliocene age sediments of the Santa Fe Group. 

The middle red member consists of reddish sandstones, mudstones, conglomerates, and fanglomerates 
with thin limestones. It is thought the red member is from 950 feet up to 4,265 feet thick. 

The Pleistocene age Ceja Member contains conglomerate, sandstone, and mudstone. 

The Cochiti Formation conformably and unconformably overlies the Zia Sandstone and consists of basal 
yellow silt and clay layers overlain in angular unconformity by a middle unit of pink-reddish-brown sand 
and gravel with an upper unit of red sand and gravel. The Cochiti is overlain by Santa Ana Mesa basalt. 

Volcanic rocks of Tertiary and Quaternary age overlie sedimentary rocks in the Albuquerque Basin and 
are part of bimodal volcanism in the Miocene age. 

Tertiary fields include the Isleta volcano, Canjilon Hill, San Felipe, and some isolated occurrences.  

The Isleta Volcano contains six flows, explosive maar deposits, and is alkali olivine basalt in nature.  

Canjilon Hill is a diatreme composed of basaltic tuff breccias with the Canjilon Tuff the dominant rock. 
Also present are smaller basalt flows, plugs, dikes, and sills.  

The San Felipe field forms the top of Santa Ana Mesa and is a large olivine basalt flow. This field 
contains 66 cinder cones which erupted through lava. 

Quaternary basalt flows are present in the Albuquerque Basin and include Cat Hills and Albuquerque 
volcanoes. Flows of the Cat Hills, eruptions along a north-trending fissure zone, are composed of 
porphyritic olivine basalt. Flows of the Albuquerque volcanoes, a series of five large north-trending 
cones, are porphyritic with phenocrysts of olivine and plagioclase. 

The Jemez volcanic field, the largest volcanic rock area, is located near the northern end of the 
Albuquerque Basin. This field is a thick accumulation of Miocene–Pleistocene volcanic rocks of varying 
composition. Stratigraphy here is from four groups, the Bland Group, Keres Group, Polvadera Group, and 
Tewa Group. 

The Bland Group, which is the oldest, contains 980 feet of extrusive, intrusive, and volcaniclastic 
sedimentary rocks. The oldest Bland rocks are gabbro, two volcanic breccia units, and an andesite. The 
Gabbro is intruded by quartz monzodiorite porphyry, Bearhead rhyolite, and an andesite dike. The first 
breccia is composed of interlayered breccias and volcaniclastic sandstone while the second breccia is a 
stratified purple breccia with quartz, feldspar, and rock fragments. The Andesite contains basaltic 
andesite, dacite, and basalt, but these three cannot be distinguished in the field. 
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The Keres Group includes the Chamisa Mesa Basalt, Canovas Canyon Rhyolite, Paliza Canyon 
Formation, and Bearhead Rhyolite-Peralta Tuff Member. 

The basalt of Chamisa Mesa consists of thin olivine basalt flows. 

The Canovas Canyon Rhyolite is a sequence of rhyolite flows, tuffs, domes, and intrusions seen in the 
southwestern Jemez Mountains. 

The Paliza Canyon Formation is a mixture of basalt, andesite, dacite flows, tuffs, and breccias in the 
southern Jemez Mountains. The Paliza overlies Permian-late Tertiary rocks and is overlain and intruded 
by Bearhead Rhyolite. 

The Bearhead Rhyolite contains tuffs, flows, domes, and intrusions in the southern Jemez Mountains. The 
Peralta Tuff Member is a formally designated member due to its exposure in Peralta Canyon. 

The Polvadera Group contains three units, the Lobato Basalt, Tschicoma Formation, and El Rechuelos 
Rhyolite. 

The Lobato Basalt, found capping peaks and mesas in the northern Jemez Mountains, is made up of 20- to 
50-foot-thick flows of olivine-augite basalt. 

The Tschicoma Formation composed of latite, quartz latite, and andesite flows, is found north of Los 
Alamos and is up to 2,625 feet thick. 

El Rechuelos Rhyolite contains El Lagunito de Palo Quimudor pumice cone, two pumiceous domes two 
miles northwest of Polvadera Peak, a small obsidian dome southwest of Polvadera Peak, and two lithic 
rhyolite masses. 

The Puye Formation has been divided into the Lower Totaui Lentil, which consists of river gravel made 
up of Precambrian age rock clasts, and an upper fanglomerate member consisting of volcanic rock clasts 
derived from the Jemez Mountains. 

The Tewa Group is made up of the Bandelier Tuff and the Valles Rhyolite. 

The Bandelier Tuff contains the Otowi and Tshriege ash-flow members, both having a basal pumice 
layer. The Cerro Toledo Rhyolite and Cerro Rubio Quartz Latite were extruded between tuff eruptions. 

The Otowi Member contains the basal Guaje pumice bed with overlying ash-flows. Pumice has been 
mined from this unit. 

The Tshirege Member formed when the Valles caldera erupted 1.1 million years ago. The base of the 
Tshirege is the Tsankawi Pumice Bed. 

The Valles Rhyolite has six members which will be discussed below. 

The Deer Canyon Member is a rhyolite dome-flow, which has associated Valles Caldera tuffs. 
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The Redondo Creek Member is made up of rhyolite domes, dikes, and perlitic flow breccias, found in 
western and central Valles Caldera. 

The Valle Grande Member, which formed in the Valles Caldera moat, consists of young rhyolite domes 
which vary as to mineral content but are petrologically related. 

The Battleship Rock Member is a small rhyolite ash-flow tuff. 

The El Cajete Member is an air fall deposit consisting of rhyolite pumice lapilli and blocks from El Cajete 
crater and rock fragments from the Battleship Rock Member. 

The sixth member, the Blanco Bonito, is an obsidian flow, porphyritic in nature, which is located in the 
southwestern moat area of the Valles Caldera. 

Quaternary 

The oldest Quaternary deposits are sandy pediment and surficial erosion gravels found at the base areas of 
mountains. One of these, the extensive Ortiz gravel, is found in the Hagen and Albuquerque Basins, and 
the Sandia Mountains. Composition is that of consolidated gravel and sand, which is up to 150 feet thick 
in the Albuquerque Basin. The Ancha Beds and Mesita Alta gravel in the southern Espanola Basin and 
Jemez Mountains, respectively, are equivalent to the Ortiz deposits. 

The Youngest Quaternary deposits, unconsolidated sand and gravel, are found in alluvial fans, valley 
alluvium and river terraces and are of eolian or alluvial origin. 

Quaternary igneous deposits are known, mainly in the Jemez Mountains (Tewa Group) and Albuquerque 
(Cat Hills and Albuquerque volcanoes), both of which are described above. 

2.1.3.3. Trends 

There is a trend of increased public interest in geologic resources for scenic geology and unique or special 
geologic features in the Planning Area. In the past, areas of geologic interest have been proposed for and 
given special designation by BLM (see Geologic Value discussion above). For example, on January 17, 
2001, Presidential Proclamation 7394 designated Kasha-Katuwe Tent Rocks National Monument to 
provide opportunities for visitors to observe, study, and experience geological processes and other objects 
of interest, and to protect these resources. These type of proposals indicate a desire by the public and 
BLM to protect areas which contain special geologic values. 

2.1.3.4 Forecast 

The forecast is for continued and increased protection of unique and special geologic resources. 
Therefore, more geologic resources will be included in special management designations, including RMP 
amendments and other reports. An increase in population is the main factor of increased demand for 
protection of these geological resources. Over the next five years, Valencia County is predicted to be one 
of the fastest growing counties in New Mexico. One can already see new housing developments and 
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businesses in Belen, Los Lunas, and the surrounding communities. Planning Unit 5 is also showing a 
demand for protection with its increased population growth. As population grows, existing special 
designated areas will receive more use and new areas containing special and scenic geology will be 
required. Therefore, federal, state, county, and Tribal governments and private shareholders must work 
together to achieve a balance between geologic resource protection and other uses of this resource. 

2.1.3.5 Key Features 

Planning Unit 1 

The foremost geologic feature in Planning Unit 1 is the structural Zuni uplift, which includes the Zuni 
Mountains, a slightly elongated dome, and the Nutria monocline, which is part of the dome’s western 
flank. The northwest end of the uplift and the Nutria monocline can be seen just east of Gallup, New 
Mexico. This scenic geologic feature would provide a worthy addition to any proposed or existing special 
designations in the area. 

Planning Unit 2 

The Rio Grande rift is the defining feature of Planning Unit 2. There are not many known areas where 
narrow rifts are tectonically pulled apart, symmetrically stretching the continental crust and producing 
volcanic activity. The subsequent Rio Grande valley is atypical as it was not formed by stream erosion but 
by regional extension and mantle upwelling. Therefore, the Rio Grande follows an established and partly 
filled rift valley. This key feature continues to be studied today and will provide future opportunities for 
exploration and scientific investigation. 

Planning Unit 3 

The key feature of Unit 3 is the Estancia Valley basin, a feature associated with the Rio Grande rift. See 
the reference section for detailed information sources. 

Planning Units 4 and 5 

The key features of Planning units 4 and 5 are the Rio Grande rift (depression) and associated San Juan 
and Albuquerque basins, Jemez Volcanic Field, Nacimiento Uplift, and their related major mountain 
ranges. Minerals are currently being mined in these key features and will need to be mined in the future if 
New Mexico hopes to continue to provide mining-related commodities to the public and not have to rely 
on outside sources. 

2.1.4. Soil Resources  

Soil conservation is a fundamental goal for the BLM. The indicators of the status and trends of the soil 
resources in the Decision Area are relevant to many land management decisions. In this section, the soils 
in the Planning Area will be discussed as they relate to planning decisions. 
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2.1.4.1 Indicators 

Erosion of soil by wind or water is a normal process on most landscapes. Through this process, nutrients 
are replaced, microbial communities are renewed, and the soil structure is formed and maintained. 
However, when erosion exceeds the rate of soil formation, the landscape can degrade. Accelerated soil 
erosion, so defined, is a consequence to be avoided in land management. There are many land uses that 
can contribute to soil loss. Any use that removes or alters soil properties has the potential to accelerate 
soil loss. These types of uses can and should be managed in such a way that accelerated erosion is 
avoided.  

Over the past 10 years, the BLM has published, in cooperation with other federal/state/ local agencies, 
universities, and other resources scientists, several technical references that assess the conditions of 
erosion and deposition on uplands (Pellant et al. 2005, 2000), and in riparian areas (Pritchard 1999, 1998), 
and within watersheds (MacCammon et al. 1998). These assessments procedures provide a framework for 
determining health and sustainability for particular ecological sites examined. This is accomplished 
through the use of a number of indicators to determine the similarity of the landscape to a reference or 
desired condition specific to the ecological site. 

The indicators for Soil and Site Stability attribute of rangeland health are listed below (Pellant et al. 
2005): 

• Number and extent of rills 

• Presence of water flow patterns 

• Number and height of erosional pedestals or terracettes 

• Amount and distribution of bare ground 

• Number of gullies and erosion associated with gullies 

• Extent of wind-scouring, blowouts, and/or deposition 

• Amount of litter movement 

• Soil surface resistance to erosion 

• Soil surface loss or degradation 

• Presence and thickness of compaction layer 

The indicators for soil and site stability within riparian areas are listed as Standard Checklist items 
Pritchard 1999, 1998) for both lotic (flowing water, i.e., stream) and lentic (standing water, i.e., pond, 
marsh systems). They are as follows for lotic systems: 



2.0―Area Profile 

December 2009 2-66 Rio Puerco Field Office RMP/EIS 
  Analysis of the Management Situation 

• Floodplain and channel characteristics (i.e., rocks, overflow channels, coarse and/or large woody 
debris) are adequate to dissipate energy. 

• Point bars are revegetating with riparian-wetland vegetation. 

• Lateral stream movement is associated with natural sinuosity. 

• System is vertically stable. 

• Stream is in balance with the water and sediment being supplied by the watershed (i.e., no 
excessive erosion or deposition). 

The indicators for lentic systems are as follows: 

• Accumulation of chemicals affecting plant productivity/composition is not apparent. 

• Saturation of soils (i.e., ponding, flooding frequency, and duration) is sufficient to compose and 
maintain hydric soils. 

• Underlying geologic structure/soil material/permafrost is capable of restricting water percolation. 

• Riparian wetland is in balance with the water and sediment being supplied by the watershed (i.e., 
no excessive erosion or deposition). 

• Islands and shoreline characteristics (i.e., rocks, coarse and/or large woody debris) are adequate 
to dissipate wind and wave-event energies. 

Many of the specific indicators and standard checklist items from these assessments have been 
incorporated into the New Mexico Standards for Public Land Health and Guidelines for Livestock 
Grazing Management (referred to as the Standards and Guidelines; USDI BLM 2001a).  

For New Mexico, the Upland Sites Standard is: 

Upland ecological sites are in a productive and sustainable condition within the capability of the 
site. Upland soils are stabilized and exhibit infiltration and permeability rates that are appropriate 
for the soil type, climate, and landform. The kind, amount, and/or pattern of vegetation provides 
protection on a given site to minimize erosion and assist in meeting state and Tribal water quality 
standards. (USDI BLM 2001a) 

Indicators for this standard may include but are not limited to: 

• Consistent with the capability of the ecological site, soils are stabilized by appropriate amounts of 
standing live vegetation, protective litter and/or rock cover 

• Erosion is indicated by flow patterns characteristic of surface litter, soil movement, gullies and 
rills, and plant pedastalling. 
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• Satisfactory plant protection is indicated by the amount and distribution of desired species 
necessary to prevent accelerated erosion. 

For New Mexico, the Riparian Sites Standard is “Riparian areas are in a productive, properly functioning, 
and sustainable condition within the capability of that site. Adequate vegetation of diverse age and 
composition is present that will withstand high stream flow, capture sediment, provide for groundwater 
recharge, provide habitat and assist in meeting State and Tribal water quality standards. An indicator that 
is listed for this standard that directly relates to soil erosion is “streambank stability as determined by 
degree of: shearing or sloughing, and vegetative cover on the bank.” 

In the Planning Area, existing roads and other developed infrastructure (e.g., oil and gas exploration and 
development) on public land can cause erosion and sedimentation, potentially degrading upland, riparian, 
and habitat function. The soil impacts from roads and other developments should be judged against land 
health standards for upland and riparian sites, as appropriate. Also, there are standards and guidelines for 
soil erosion for road construction, maintenance, and reclamation developed for oil and gas operations 
(USDI and USDA 2007), and these guidelines also can be applicable to other land disturbing activities on 
public lands. 

2.1.4.2 Current Condition  

Soil information for the Planning Area was derived from the Digital General Soil Map of the U.S. from 
the Natural Resources Conservation Service (USDA NRCS 2006). This data set consists of general soil 
association units, and was created by generalizing more detailed soil survey maps. These general soil map 
units are appropriate to the planning scale of the RMP, but detailed enough to distinguish the important 
regional soil variations within the Planning Area.  

Soils in the Planning Area are the product of the climate, the underlying bedrock lithology, and the 
landscape. The soils support forest, woodland (piñon-juniper), brush, and grass cover types that provide 
livestock grazing, wildlife habitat, and watershed stability. Exposed rock outcrops, consisting of 
weathered and unweathered rock, occur throughout some of the map units. The rock outcrops support 
little, if any, vegetation.  

The soils in the Planning Area are derived primarily from volcanic and sedimentary formations, and 
alluvial (water deposited) and eolian (wind deposited) sediments. Soil properties, along with the 
precipitation characteristics, are key factors in determining what vegetation types can be supported. 

Table 2.8 lists the most prevalent soil map units in the Planning Area along with surface soil texture 
descriptions (USDA NRCS 2006). Their distribution is shown in Map 2.5.  
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TABLE 2.8 
MAJOR SOIL MAPPING UNITS, SOIL NAMES, AND SURFACE TEXTURES 

 

Soil Map Unit Name and Number Prevalent Surface Texture(s) Occurrence 

Rock outcrop–Nogal (s5169) Sandy loam 

Viuda–Rock outcrop–Penistaja 
(s5160) 

Very cobbly sandy loam, sandy loam 

Raton-Lava flows–Charo (s5167) Very cobbly loam, cobbly loam 

Valnor-Techado–Rock outcrop-
Mirabal–Kenray–Cinnadale (s5171) 

Gravelly very fine sandy loam, clay 
loam, channery clay loam, fine sand, 
very gravelly loam 

Rock outcrop–Laporte (s5164) Gravelly loam 

Rock outcrop–Charo–Cebolleta 
(s5206) 

Very cobbly loam, loam, cobbly clay 
loam, cobbly loam 

Teco–Rock outcrop–Montecito-
Cabezon–Atarque (s5170) 

Sandy loam, very cobbly loam, fine 
sandy loam, clay loam 

Prevalent map units 
in Planning Unit 1 

Zia–Sandoval–Rock outcrop (s5235) Sandy loam, fine sandy loam, loam, 
silt loam, clay loam 

Rock outcrop–Poley–Flaco–Berto 
(s5166) 

Very cobbly loam, cobbly loam, loam, 
very cobbly clay 

Prevalent map units 
in Planning Unit 2 

Suwanee–Shiprock–Navajo–Grieta 
(s5162) 

Silty clay loam, sandy loam, loamy 
fine sand, loam 

Rock outcrop–Charo–Cebolleta 
(s5206) 

Very cobbly loam, loam, cobbly clay 
loam, cobbly loam 

 

Skyvillage–Rock outcrop–Mion–
Hagerman-Bond (s5205) 

Fine sandy loam, sandy loam, loam 

Winona–Tanbark–Rock outcrop–
Rizozo (s5208) 

Very gravelly loam, loam, sandy loam 

Oelop–Harvey–Chilton (s5209) Loam, gravelly loam, very gravelly 
loam 

 

Willard–-Manzano–Karde (s5302) Loam, clay loam, fine sandy loam, 
loamy fine sand 

Tapia–Pastura–Kim–Harvey–Dean 
(s5304) 

Loam, fine sandy loam 

La Fonda–Alicia (s5306) Loam, fine sandy loam, gravelly loam, 
silt loam 

Prevalent map units 
in Planning Unit 3 

Zia–Sandoval–Rock outcrop (s5235) Sandy loam, fine sandy loam, loam, 
silt loam, clay loam 

Prevalent map units 
in Planning Unit 4 

Sparank–Sandoval–Querencia (s5233) Loam, fine sandy loam, silty clay 
loam, sandy loam 

 

Royosa–Pinitos (s5192) Loam, fine sand  
Weska–Travessilla–Rock outcrop–
Oelop (s5177) 

Sandy loam, silty clay loam, silt loam, 
loam 

 

Tsosie–Councelor–Blancot (s5253) Fine sandy loam  
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TABLE 2.8 
MAJOR SOIL MAPPING UNITS, SOIL NAMES, AND SURFACE TEXTURES (CONT.) 

 

Soil Map Unit Name and Number Prevalent Surface Texture(s) Occurrence 

Sandoval–Rock outcrop–Poley–Orejas 
(s5226) 

Loam, cobbly loam, very cobbly loam 

Sparham–Pinitos–Menefee–Badland 
(s5190) 

Clay loam, loam, silt loam, sandy loam 

 

Witt–Harvey–Cascajo (s5241) Very gravelly sandy loam, fine sandy 
loam, loam, very gravelly fine sandy 
loam, cobbly loam 

Sparank–Sandoval–Querencia (s5233) Loam, fine sandy loam, silty clay loam, 
sandy loam 

Witt–Ildefonso–Harvey (s5240) Cobbly loam, loam 

Prevalent map units 
in Planning Unit 5 

 

2.1.4.3 Trends  

Soils in the Planning Area are being more intensively assessed and managed over time through evolving 
BLM policy and regulations and because of an increasing number of land use authorizations.  

Significantly, in 2001, the adoption of the Standards for Public Land Health and Guidelines for Livestock 
Grazing Management incorporated soil and site stability indicators from BLM assessment methods as 
outlined in Section 2.1.4.1 above. The ability to determine trends using this method have not yet occurred 
because areas have not been assessed consecutively under this regulation. 

With new authorizations (e.g., issuing ROWs), soil protection measures continue to be prescribed as Best 
Management Practices (BMP) during NEPA analysis, stipulations, and mitigation measures.  

In addition, special emphasis efforts such as the Rio Puerco Management Committee (facilitated by 
BLM) have fostered voluntary watershed protection and improvement projects that utilize special funding 
provided through BLM as well as federal and state grant funding programs (e.g., Clean Water Act 
[CWA] Section 319 grants, EPA grants, State of New Mexico grants).  

2.1.4.4 Forecast  

Under current management, soil assessment efforts and implementation of protection measures should 
increase under ongoing program activities (e.g., grazing permit authorizations), and as other management 
actions are considered and authorized under different resource uses. Actions that are authorized on BLM-
administered lands will continue to be subject to implementation level stipulations in the form of BMPs to 
prevent erosion.  

Increases in certain resource uses (e.g., recreation, issuance of ROWs, infrastructure development) will 
increase the workload for soil assessment and implementation of protection measures. 
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2.1.4.5 Key Features 

Key features of soils depend on a proposed land use, and would be examined on a case-by-case basis 
during NEPA analyses. Key features would include the capability of soils to support desired vegetative 
communities under current and proposed uses. The fundamental key feature of soils on public land will be 
the requirement to comply with Standards for Public Land Health under any land use authorization. 

2.1.5 Water and Watershed Resources 

The BLM makes land use decisions that affect, and are affected by, water and watershed resources. Water 
resources (groundwater and surface water) in the Planning Area vary considerably with geology, 
landforms, and climate. Surface water flows result mainly from summertime thunderstorms, melting 
snow, and frontal system rainfall. Adequate surface water is necessary to support upland and riparian 
vegetation, provide for wildlife and livestock watering, support authorized recreational and other types of 
land use, and recharge aquifers.  

Groundwater is an important resource in the Planning Area, and its distribution and quality are fairly 
complex and not completely defined. However, much is known from regional information from different 
sources such as the USGS, the New Mexico Office of State Engineer (NMOSE), and other entities that 
have conducted groundwater investigations for different purposes including water supply investigations, 
environmental regulation, and scientific inquiry.  

In New Mexico, the NMOSE holds the authority for the appropriation and use of water. The RPFO is 
affected by two water rights adjudications currently underway: the Zuni River Basin Adjudication and 
the Rio San Jose Adjudication. BLM files claims for existing water uses in accordance with applicable 
state and federal regulations, and participates in adjudications. The RPFO also attains water rights that are 
associated with acquired lands. 

2.1.5.1 Indicators 

The indicators discussed below describe relevant conditions for water and watershed resources. This is 
discussed separately for groundwater and surface water, though in reality they are integrally related in the 
hydrologic cycle. For each, both quantity (water supply) and water quality factors are discussed. RPFO 
land management practices affect whether surface water resulting from precipitation “maintains or 
improves the physical and biological conditions, or degree of function required, for healthy and 
sustainable lands” (USDI BLM 2001a). These land management practices also may affect infiltration and 
ground water recharge rates, and decisions are also made whether or not to allow groundwater withdrawal 
from BLM-owned surface. 

Groundwater Quantity (Supply) 

Providing for infiltration and groundwater recharge are specific objectives contained in language for the 
Upland Sites Standard and Riparian Sites Standard from the Standards and Guidelines (USDI BLM 
2001a). Applicable indicators would be:  
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• Upland soils are stabilized and exhibit infiltration and permeability rates that are appropriate for 
the soil type, climate, and landform (from the Upland Sites Standard)  

• Stream channel morphology and stability as determined by gradient, width/depth ratio, channel 
roughness, and sinuosity are appropriate to provide for groundwater recharge. (from the Riparian 
Sites Standard)  

• The drying of springs, seeps, and riparian/wetland communities supported by shallow 
groundwater, if excessive groundwater withdrawal is a causal factor.  

• The presence of subsidence or visible ground fissures or surface collapse features, if excessive 
groundwater withdrawal is a causal factor. 

Groundwater Quality 

Public land management also requires protection of groundwater in support of authorized uses and land 
health standards. Applicable indicators would be:  

• Groundwater recharge from BLM-managed surface does not degrade groundwater quality.  

• Groundwater withdrawals for authorized uses (e.g., public water supply at BLM recreational and 
administrative facilities, livestock and wildlife watering, industrial uses) do not contribute to 
degradation of water quality. 

Surface Water Quantity (Supply) 

Several technical references provide indicators for assessing hydrologic function on uplands (Pellant et 
al. 2000, 2005), and in riparian areas (Pritchard 1998, 1999) as part of land health determinations. 

Applicable indicators for the hydrologic function attribute of rangeland health (Pellant et al. 2005) are as 
follows: 

• Number and extent of rills 

• Presence of water flow patterns 

• Number and height of erosional pedestals or terracettes 

• Amount and distribution of bare ground 

• Number of gullies and erosion associated with gullies 

• Soil surface resistance to erosion 

• Soil surface loss or degradation 
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• Plant community composition and distribution relative to infiltration 

• Presence and thickness of compaction layer 

• Litter amount 

Applicable indicators for proper hydrologic function within riparian areas are listed as Standard Checklist 
items (Pritchard 1998, 1999) for both lotic (flowing water, e.g., stream) and lentic (standing water, e.g., 
pond, marsh systems). The indicators are as follows for lotic systems: 

• Floodplain above bankfull is inundated in relatively frequent events 

• Where beaver dams are present they are active and stable 

• Sinuosity, width/depth ratio, and gradient are in balance with the landscape setting (i.e., landform, 
geology, and bioclimatic region) 

• Riparian-wetland area is widening or has achieved potential extent 

• Upland watershed is not contributing to riparian-wetland degradation 

The indicators for lentic systems are as follows: 

• Riparian-wetland area is saturated at or near the surface or inundated in relatively frequent events 

• Fluctuation of water levels is not excessive 

• Riparian-wetland area is enlarging or has achieved potential extent 

• Upland watershed is not contributing to riparian-wetland degradation 

• Water quality is sufficient to support riparian-wetland plants 

• Natural surface or subsurface flow patterns are not altered by disturbance (i.e., hoof action, dams, 
dikes, trails, roads, rills, gullies, drilling activities) 

• Structure accommodates safe passage of flows (e.g., no headcut affecting dam or spillway) 

Surface Water Quality 

Many of the specific indicators and standard checklist items from the assessments outlined in the section 
above (Section 2.1.5.1 Indicators; Surface Water Quantity [Supply]) have been incorporated into the 
Standards and Guidelines (USDI BLM 2001a).  

For New Mexico, the following definition of the Upland Sites Standard illustrates the direct relationship 
of upland stability to the protection of water quality: 
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Upland ecological sites are in a productive and sustainable condition within the capability of the 
site. Upland soils are stabilized and exhibit infiltration and permeability rates that are appropriate 
for the soil type, climate, and landform. The kind, amount, and/or pattern of vegetation provides 
protection on a given site to minimize erosion and assist in meeting state and Tribal water quality 
standards. (USDI BLM 2001a) 

The definition of the Upland Sites Standard also specifies indicators for this standard that may include but 
are not limited to: 

• Consistent with the capability of the ecological site, soils are stabilized by appropriate amounts of 
standing live vegetation, protective litter and/or rock cover 

• Erosion is indicated by flow patterns characteristic of surface litter, soil movement, gullies and 
rills, and plant pedastalling. 

• Satisfactory plant protection is indicated by the amount and distribution of desired species 
necessary to prevent accelerated erosion. 

Similarly, the following definition of the Riparian Sites Standard also illustrates the direct relationship of 
riparian stability to the protection of water quality: 

Riparian areas are in a productive, properly functioning, and sustainable condition within the 
capability of that site. Adequate vegetation of diverse age and composition is present that will 
withstand high stream flow, capture sediment, provide for groundwater recharge, provide habitat 
and assist in meeting State and Tribal water quality standards. (USDI BLM 2001a) 

The definition of the Riparian Sites Standard also specifies indicators for this standard that may include 
but are not limited to: 

• Stream channel morphology and stability as determined by: gradient, width/depth ratio, channel 
roughness, and sinuosity. 

• Streambank stability as determined by degree of: shearing or sloughing, and vegetative cover on 
the bank.  

• Approporiate riparian vegetation includes a mix of communities comprised of species with a 
range of: age, density, and growth form. 

Other important applicable indicators for water quality are the numeric and narrative water quality 
standards set by the CWA and the New Mexico Water Quality Control Commission. Federal regulations 
require BLM land management activities to comply with these state and federal water quality regulations. 
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2.1.5.2 Current Condition  

Groundwater Quantity (Supply) 

The use of groundwater to support public land management is important and common. Livestock and 
wildlife rely on water impoundments supported by wells, pipelines, and springs. Campgrounds and BLM 
administrative facilities often rely on wells for public water supply. Groundwater also is used for on-
going or temporary industrial uses such as mining and road construction activities. Riparian vegetation 
requires dependable amounts of shallow groundwater and soil moisture. 

Groundwater supply has been sufficient to support uses on public land where it is developed. The use of 
groundwater from non-public lands has not presented apparent problems for adjacent public land. In New 
Mexico, the NMOSE holds the authority for the appropriation and use of groundwater. In 2005, NMOSE 
special orders were signed giving the State Engineer jurisdiction over the appropriation and use of all of 
the underground waters in New Mexico (NMOSE 2008). BLM does not directly regulate groundwater 
withdrawals, but does have a direct influence on groundwater recharge through land management 
practices, and also has the ability to control occupancy of the BLM-administered surface that would allow 
groundwater withdrawal. 

Although depletion of groundwater could lead to subsidence, there have been no reports of subsidence 
problems in the Planning Area. Draw-down of aquifers may also affect adjacent landowners, but such 
drawdown in the area is not known to have negatively groundwater levels on public lands. 

The RPFO holds groundwater permits and declared rights with NMOSE for livestock watering. A 
NMOSE permit is held for potable water supply at the El Malpais Ranger Station, and the development of 
a potable water supply from groundwater also is planned at Kasha–Katuwe Tent Rocks.  

Principal Regional Aquifers 

The principal aquifers in the region are shown in Figure 2.26 from Robson and Banta (1995). Within the 
Planning Area, the principal aquifers are the Rio Grande aquifer system and the Colorado Plateau 
aquifers. Robson and Banta (1995) describe the Rio Grande aquifer system as follows: 

RIO GRANDE AQUIFER SYSTEM 

The Rio Grande aquifer system is the principal aquifer in a 70,000-square-mile area of southern 
Colorado, central New Mexico, and western Texas (Figure 2.27). The aquifer system consists of a 
network of hydraulically interconnected aquifers in basin-fill deposits located along the Rio 
Grande Valley and nearby valleys. 

The thickness of the basin fill is unknown in most areas but is estimated to be as much as 30,000 
feet in the San Luis Valley, about 20,000 feet near Albuquerque, New Mexico, and about 2,000 
feet near El Paso, Texas.  



Figure 2.25  Mesa Group Division

2.26 Aquifers in the Region of the Planning Area



Figure 2.27  Rio Grande Aquifer
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Recharge to the Rio Grande aquifer system primarily originates as precipitation in the 
mountainous areas that surround the basins. Runoff from snowmelt or rainfall enters the basins 
and generally flows for short distances across permeable alluvial fans before the water percolates 
downward through streambeds or evaporates. If the volume of runoff is large or becomes part of a 
perennial stream, ground-water recharge can be distributed through a much longer reach of 
stream channel. Some of the precipitation in the mountains supplies water to bedrock aquifers 
that were formed by fractures or permeable layers in the bedrock. The bedrock aquifers can 
discharge water directly to the basin-fill aquifer in the subsurface at the mountain front or 
discharge water to base flow in mountain streams that subsequently recharge the basin-fill 
aquifers near the mountain front. Such recharge from precipitation in mountainous areas is here 
termed "mountain-front recharge" and is distributed along the mountainous boundaries of most 
basins. Larger quantities of recharge generally occur along the higher mountains in the northern 
parts of the aquifer system. 

Runoff produces most mountain-front recharge to the aquifer system. However, in some 
mountainous areas, thick and extensive layers of volcanic rocks are sufficiently permeable to 
enable large volumes of water to flow through the rocks and directly recharge the basin-fill 
aquifers.  

Streamflow that extends beyond the mountain front provides an important source of recharge to 
the basin-fill aquifers. Permeable sediments in alluvial fans and pediments enable rapid 
infiltration of surface water; most of the water ultimately reaches the water table, which may be 
100 feet or more below the land surface in these areas. Near the Rio Grande and the central parts 
of most closed basins, water levels are near land surface (or above land surface in a few areas), 
and streamflow recharge may be limited by the shallow water levels. Water-level declines caused 
by ground-water withdrawal may lower the water level near a stream enough to enable additional 
recharge from streamflow. This induced recharge lessens the water-level declines and can supply 
much of the water withdrawn from the well. Between 1920 and 1960, induced recharge of 
streamflow from the Rio Grande supplied about 80 percent of the ground water withdrawn near 
Albuquerque, New Mexico. 

Irrigation-return recharge is an important component of ground-water recharge in areas of 
extensive irrigated agriculture. Some of the water diverted from the Rio Grande through canals 
and some of the water applied to fields from canals or wells percolates below the root zone of 
vegetation and recharges the basin-fill aquifers. 

Underflow recharge occurs where ground water flows into a basin from an adjoining area or 
basin. Most underflow is in the basin fill present in bedrock valleys between adjacent basins. 
Where bedrock valleys are narrow or the basin fill is thin, as between several basins along the Rio 
Grande, underflow is small, and surface water that flows through the valley can provide the 
principal hydraulic connection between basins. Where bedrock valleys are broad or the basin fill 
is thick, as between most basins remote from the Rio Grande, underflow recharge may constitute 
a large part of the total recharge to a basin. 
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Ground-water discharges from the Rio Grande aquifer system by evapotranspiration, withdrawal 
from wells and drains, discharge to streamflow, and underflow. In the arid climate of New 
Mexico and southern Colorado, rates of evapotranspiration are large, and water is readily lost by 
evaporation from moist soil and water surfaces and by transpiration from vegetation.  

Ground-water discharges to the Rio Grande and its tributaries along much of the length of the 
river, and discharge to streamflow is an important component of ground-water discharge. 
Streamflow in the Rio Grande and its tributaries is strongly affected by the altitude of the ground 
water in the basin fill near the river. A close hydraulic connection between the river and the 
aquifer moderates water-level changes in the aquifer near the river by means of captured 
discharge. Captured discharge occurs when ground-water withdrawal causes a decrease in the 
flow of ground water to the river. Ground water that was discharged to the river under natural 
conditions is discharged through the well, and water-level declines in the well are moderated. If a 
pumping well is located near enough to the river, induced recharge or captured discharge can 
cause a reduction in streamflow equal to the withdrawal rate from the well. 

Underflow discharge occurs where ground water flows out of a basin into an adjoining basin. 
This discharge process has been discussed above in terms of underflow recharge. 

Ground-water withdrawal from wells and drains has caused long-term water-level declines in 
some parts of the aquifer system. Withdrawal for irrigation and municipal use in areas remote 
from the Rio Grande near Albuquerque, New Mexico, caused about 60 feet of water-level decline 
between 1907 and 1979 and caused about 100 feet of water-level decline between 1947 and 1982 
near Santa Fe, New Mexico. 

Ground-water withdrawal from wells located near the Rio Grande or its perennial tributaries 
generally does not cause long-term water-level declines in the aquifer. Withdrawal in these areas 
can be offset by induced recharge and captured discharge, and the water removed from the 
aquifer is replenished by water from surface sources. 

The Colorado Plateau aquifers (Figure 2.28) within the Planning Area are the Uinta-Animas aquifer 
(northern Sandoval County), the Mesaverde aquifer, (northern McKinley and western Sandoval County), 
the Dakota–Glen Canyon aquifer system (central Sandoval County, southern Mckinley County, and much 
of Cibola County), and the Coconino–De Chelly aquifer (northern Cibola and south central Mckinley 
counties in the areas around Grants, New Mexico). Robson and Banta (1995) describe the Colorado 
plateau aquifers as follows: 

COLORADO PLATEAUS AQUIFERS 

The Colorado Plateaus aquifers underlie an area of approximately 110,000 square miles in 
western Colorado, northwestern New Mexico, northeastern Arizona, and eastern Utah (see Figure 
2.28).  



Figure 2.28    Colorado Plateau Aquifer
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Although the quantity and chemical quality of water in the Colorado Plateaus aquifers are 
extremely variable, much of the land in this sparsely populated region is underlain by rocks that 
contain aquifers capable of yielding usable quantities of water of a quality suitable for most 
agricultural or domestic use. 

In general, the aquifers in the Colorado Plateaus area are composed of permeable, moderately to 
well-consolidated sedimentary rocks. The principal aquifers are the Uinta–Animas aquifer, the 
Mesaverde aquifer, the Dakota-Glen Canyon aquifer system, and the Coconino–De Chelly 
aquifer (see Figure 2.28). Most widespread and productive water-yielding units are included in 
these aquifers; however, some locally productive water-yielding units have been excluded. 

Water-yielding units excluded from the principal aquifers can form aquifers of local importance, 
but these units either are not extensive enough or not productive enough to be considered as 
principal aquifers for the purposes of this Atlas.  

Relatively impermeable confining units separate each of the four principal aquifers in the 
Colorado Plateaus.  

Uinta-Animas aquifer. The Uinta–Animas aquifer primarily is composed of Lower Tertiary 
rocks in the San Jaun Basin of northwestern New Mexico. Formations vary so much in their 
hydraulic characteristics that they are considered to be an aquifer in one basin and a confining 
unit in another. 

Ground-water recharge to the Uinta–Animas aquifer generally occurs in the areas of higher 
altitude along the margins of the San Jaun basin. Ground water is discharged mainly to streams, 
springs, and by transpiration from vegetation growing along stream valleys. 

In the San Juan Basin, water recharges the Uinta-Animas aquifer in the higher altitude areas that 
nearly encircle the basin. Ground water generally flows toward the San Juan River and its 
tributaries where it is discharged to streamflow, to the alluvium that locally is present in the 
valleys, or to evapotranspiration. During 1985, about 28,000 acre-feet of ground water was 
withdrawn from the aquifer in the San Juan Basin. In the northeastern part of the San Juan Basin, 
the maximum thickness of the Uinta–Animas aquifer is about 3,500 feet. 

Mesaverde aquifer. The Mesaverde aquifer is at or near land surface in extensive areas of the 
Colorado Plateaus and underlies the Uinta–Animas aquifer. The aquifer is of regional importance 
in the San Juan Basin.  

The altitude of the top of the Mesaverde aquifer has been mapped in part of the San Juan Basin. 
In the San Juan Basin, the top of the aquifer is about 2,500 to 5,000 feet above sea level. In the 
San Juan Basin, the Mesaverde aquifer has a maximum thickness of about 4,500 feet in the 
southern part of the basin. 

Water generally recharges the Mesaverde aquifer in upland areas that receive more precipitation 
than lower altitude areas. The available data in the San Juan Basin indicate recharge in the area of 
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the Zuni Uplift, Chuska Mountains, and in northern Sandoval County, New Mexico. Ground 
water discharges from the aquifer directly to streams, springs, and seeps, by upward movement 
through confining layers and into overlying aquifers, or by withdrawal from wells. The natural 
discharge areas generally are along streams and rivers such as the San Juan River and the Chaco 
River and its tributaries in the San Juan Basin.  

In most areas of the Mesaverde aquifer, ground-water withdrawals have been small. 
Consequently, water-level declines have been limited to localized areas; elsewhere, the 
potentiometric surface generally represents predevelopment conditions. Ground water in the San 
Juan Basin generally flows from recharge areas near the margins of the basin to discharge areas 
near principal springs and stream valleys  

Dakota–Glen Canyon aquifer system. The Dakota–Glen Canyon aquifer system includes four 
permeable zones that herein are referred to as the Dakota aquifer, the Morrison aquifer, the 
Entrada aquifer, and the Glen Canyon aquifer. The units that form the bulk of these aquifers are, 
respectively: (1) The Dakota Sandstone and adjacent water-yielding rocks; (2) water-yielding 
rocks generally of the lower part of the Morrison Formation; (3) the Entrada Sandstone; and (4) 
the Glen Canyon Sandstone. In much of the area underlain by the aquifer system, the great depth 
to the aquifers or poor water quality makes the aquifers unsuitable for development. However, in 
areas where an aquifer is near land surface, the aquifer may be an important source of water 

Sandstone, conglomerate, and conglomeratic sandstone are the major water-yielding materials in 
this series of aquifers. In a regional context, recharge areas, discharge areas, ground-water flow 
directions, and water quality are similar among the four aquifers.  

The depth to the top of the Glen Canyon aquifer is less than 2,000 feet in a large area. The Glen 
Canyon is the thickest of the aquifers of the Dakota–Glen Canyon aquifer system, and the water-
yielding materials in the aquifer commonly are well sorted, permeable, and fractured in some 
areas. These factors produce relatively high transmissivity values for much of the aquifer. 

Water-level data for the Dakota aquifer are sparse, and as a result, the potentiometric surface can 
be defined only in the northeastern part of the aquifer. From these recharge areas, water in the 
Dakota aquifer flows toward discharge areas along the Colorado River. 

Coconino–de Chelly aquifer. Water-yielding rocks of Early Permian age underlie the southern 
part of the Colorado Plateaus. In this chapter these rocks are referred to as the Coconino–De 
Chelly aquifer. 

In the areas where the altitude of the potentiometric surface of the Coconino–De Chelly aquifer 
has been mapped, ground water generally flows from the structural uplifts toward the major 
surface-water drainages. The aquifer is recharged in the Defiance Uplift, Zuni Uplift, and 
Mogollon Slope. Discharge mainly is to the Colorado and Green Rivers. Water in the Coconino–
De Chelly aquifer near the Black Mesa Basin generally flows northwestward toward a discharge 
area near the mouth of the Little Colorado River.  
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Summary: Groundwater Quality 

Groundwater quality has been sufficient to support uses on public land where it has been developed. In 
general, the region depends largely on groundwater for public water supply and domestic sources.  
Robson and Banta (1995) describe water quality in the principal regional aquifers as follows: 

The chemical composition and dissolved-solids concentration of water in the Rio Grande aquifer 
system are affected by the quality of the water that enters the aquifer, the type and solubility of 
minerals present in the basin fill, and the quantity of water lost by evaporation and transpiration. 
Stream flow in the Jemez River (to the northwest of Albuquerque) and the Rio Puerco (to the 
southwest of Albuquerque) has a larger dissolved-solids concentration than the Rio Grande, and 
the water is a sodium chloride or sodium sulfate type. Groundwater near these streams is of 
similar chemical composition. Differences in chemical composition and dissolved-solids 
concentration of recharge to other parts of the aquifer system produce most of the areal 
differences in groundwater quality. 

Water loss to evapotranspiration has an important effect on groundwater quality in areas of 
irrigated agriculture, near playas, and other areas of shallow water table. Evapotranspiration 
removes water from the aquifer or the soil but does not remove the minerals that formerly were 
dissolved in the water. These minerals can accumulate in the soil to form alkali deposits or salt 
flats or can be flushed from the soil by infiltration of precipitation or irrigation water.  

Evapotranspiration and tributary inflow produce a general downgradient increase in dissolved-
solids concentrations along the valley of the Rio Grande. The dissolved-solids concentration of 
most groundwater is about 230 milligrams per liter north of Santa Fe, N. Mex., and about 410 
milligrams per liter in the reach from Santa Fe to about 50 miles south of Albuquerque; farther 
south, most groundwater contains between 600 and 700 milligrams per liter dissolved solids. 

In the Colorado Plateau aquifers, Robson and Banta (1995) describe water quality in these principal 
regional aquifers as follows: 

The Uinta–Animas aquifer in the San Juan Basin contains fresh to moderately saline water. 
Dissolved-solids concentrations generally increase along the groundwater flow path from less 
than 1,000 milligrams per liter near recharge areas to about 4,000 milligrams per liter near the 
discharge area along the valley of the San Juan River. 

The quality of the water in the Mesaverde aquifer is extremely variable. The dissolved-solids 
concentration of water from the aquifer is less than 1,000 milligrams per liter in many of the 
basin-margin areas but locally can be very large. In general, areas of the aquifer that are 
recharged by infiltration from precipitation or surface-water sources contain relatively fresh 
water. Sparse data indicate that the dissolved-solids concentration ranges from about 1,000 to 
4,000 milligrams per liter in parts of the San Juan Basin. 
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In general, where the Glen Canyon aquifer is less than 2,000 feet below land surface, the 
dissolved-solids concentration of water in the aquifer is less than 1,000 milligrams per liter. 
Analysis of the water chemistry indicates that the source of the mineralized water likely is deeper 
strata, which contain substantial deposits of evaporite minerals, particularly halite (rock salt). The 
water quality in the aquifer might have been caused by upward movement of saline water through 
unplugged or poorly plugged oil-test holes or leaking water-injection wells, which are used to 
dispose of saline water that is produced with oil and gas. 

In northeastern Arizona and west-central New Mexico, the dissolved-solids concentration of 
water in the Coconino-De Chelly aquifer generally is less than 1,000 milligrams per liter.  

A variety of federal, state, and local agencies protect groundwater quality through various regulations and 
permitting requirements. The NMED Ground Water Quality Bureau (GWQB) and other federal, state, and 
local agencies, including BLM, are responsible for protecting New Mexico aquifers through 
implementation of environmental protection regulations and programs. The GWQB also identifies, 
investigates, and cleans contaminated sites that pose significant risks to human health and the 
environment (NMED 2009). Through pollution prevention initiatives, NMED-GWQB strives to increase 
understanding and awareness of the importance of safe groundwater supplies, and the importance of 
protecting groundwater quality. 

Surface Water Quantity (Supply) 

BLM-administered lands in the Planning Area are largely characterized by ephemeral stream channels 
(washes and dry stream beds) that flow only in response to rainfall and snowmelt. Hillslopes, plateaus, 
and ridgetops produce surface runoff that coalesces into numerous channels before entering larger 
streams. Most perennial and intermittent streams, springs, or seeps within the Planning Area occur on 
higher terrain within National Forest boundaries or on private lands both upstream and downstream from 
BLM-administered lands. There are a number of perennial and intermittent water sources on BLM-
administered lands that support riparian areas; they are detailed in the EIS for Riparian and Aquatic 
Habitat Management (USDI BLM 2000). 

Surface water quantity has been sufficient to support uses on public land where it is developed, typically 
in ponds for livestock and wildlife use. In some areas, runoff and flooding has created sheet, rill, gully, 
and streambank erosion on public lands. Land Health Assessments and Riparian Assessments are used to 
determine whether or not such erosion features are within the natural range of variability. Management 
actions may need to be considered or taken when BLM land management activities contribute to not 
meeting the Land Health Standards.  

The Continental Divide runs through the Planning Area separating the major river basins that drain to the 
Rio Grande from those that comprise the headwaters of the Upper Colorado and Lower Colorado 
Regions. Under the USGS Hydrologic Unit Classification (HUC) system, the Planning Area covers parts 
of 17 USGS watersheds (designated by an 8-digit code, or HUC-8) in the Decision Area (Table 2.9 and 
Map 2.6). Only four of these watersheds contain enough of the Decision Area or Planning Area to be 
individually important, as discussed in this section. The more important groundwater discharge areas are 
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exemplified by the presence of perennial and intermittent streams and springs. These areas generally 
support riparian/wetland plant communities and habitats and are designated in the Final Environmental 
Impact Statement for Riparian and Aquatic Habitat Management in the Albuquerque Field Office-New 
Mexico (USDI BLM 2000). 

TABLE 2.9 
USGS DESIGNATED WATERSHED AREAS FOR PLANNING AND DECISION AREAS 

 

USGS HUC-8 
Watershed Name 

USGS HUC-8 
Watershed 

Classification 
Number 

Total Area 
(square miles) of 

USGS HUC-8 
Watershed 

Total Area 
(square miles) of 
BLM-managed 

Surface within the 
HUC-8 

Watershed 

Percent of the 
HUC-8 

Watershed under 
BLM Surface 
Management 

Rio Grande–Santa 
Fe 

13020201 1830 19 1.0 

Jemez 13020202 1040 64 6.2 

Rio Grande–
Albuquerque 

13020203 3200 5 0.1 

Rio Puerco 13020204 2090 292 14.0 

Arroyo Chico 13020205 1360 348 25.6 

North Plains 13020206 1130 38 3.4 

Rio San Jose 13020207 2620 201 7.7 

Rio Salado 13020209 1390 18 1.3 

Western Estancia 13050001 2400 15 0.6 

Eastern Estancia 13050002 517 0.06 0.01 

Upper Pecos 13060003 4870 5 0.1 

Gallo Arroyo 13060006 745 1 0.2 

Blanco Canyon 14080103 1690 16 0.9 

Chaco 14080106 4510 7 0.2 

Carrizo Wash 15020003 2210 31 1.4 

Zuni 15020004 2730 36 1.3 

Upper Puerco 15020006 1890 18 0.9 

Source: BLM RPFO GIS and USGS HUC database 

On BLM-administered lands, there are approximately 650 earthen erosion control structures, including 
many reservoirs that were built in the 1950s through the 1970s. Many of the smaller ones have filled with 
sediment and have served their purpose of managing surface flows to promote watershed stability by 
reducing peak flows and stabilizing stream channels. Many of the erosion control reservoirs present a 
regular maintenance workload in order to remain functional so that stored sediment is not lost 
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downstream, and runoff and erosion rates remain controlled. Many of these dams continue to serve as 
livestock and wildlife water.  

The Planning Area is in a semi-arid climatic zone. Annual precipitation and the associated snowfall 
amounts show the general semi-arid nature of the Planning Area. Annual precipitation data from 
representative stations across the Planning Area are shown in Table 2.10. 

TABLE 2.10 
ANNUAL PRECIPITATION AND SNOWFALL DATA FOR SELECTED WEATHER STATIONS 

 

Station Name Period of Record 

Average Annual 
Total 

Precipitation (in.) 

Average Annual 
Total Snowfall 

(in.) 

Albuquerque Airport (290234) 1914–2007 8.74 9.8 

Estancia (293060) 1904–2007 12.94 20.1 

Bernalillo (290903) 1895–1982 
1971–2000 

8.89 
10.17 

7.3  
(not reported) 

El Morro National Monument (292785) 1938–2007 13.83 43.6 

Torreon Navajo Mission (299031) 1961–2007 10.22 20.1 

Grants Airport (293682) 1953–2007 10.41 12.3 

Star Lake (298524) 1922–2007 9.41 19.2 

Johnson Ranch (294398) 1914–2007 11.69 33.6 
Source: WRCC, administered by NOAA. http://www.wrcc.dri.edu/Climsum.html 
 

At all stations, July and August are the highest precipitation months due to the southwestern U.S. 
monsoon season. Figure 2.29 below shows the monthly precipitation distribution, which is typical for the 
stations listed in the previous table. 

The surface water hydrology in the Planning Area exhibits runoff mainly due to summer monsoonal 
rainfall, although regular periods of snowmelt runoff can be attributed to snowmelt from areas of higher 
terrain. Due to the regional climate of generally wet winters and summers, an examination of surface 
water gauge data shows that mean monthly discharges are generally the highest in July through 
September, coinciding with the summer monsoon season, and lowest in December and January after the 
fall dry period. Most annual maximum peak discharges and associated flooding concerns occur also in the 
late summer through early fall. USGS operates a number of gauging stations within the Planning Area, 
varying in their periods of record and their proximity to significant blocks of BLM land. Therefore, the 
usefulness of these surface water gauges for directly measuring the effects of BLM land is limited. In the 
following description of HUC-8 watersheds with significant BLM ownership, some individual stations 
with significant periods of record are discussed. 
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Figure 2.29 Average Total Monthly Precipitation in the Planning Area 
 

 
 
 
 

 

 

 

 

 

 

 

Rio Puerco Watershed (USGS Cataloging Unit 13020204) 

The Rio Puerco watershed is 7,350 square miles with headwaters near Cuba, New Mexico in northern 
Sandoval County. As the Rio Puerco descends to the Rio Grande at Bernardo, it receives surface flows 
from the adjacent Rio San Jose and Arroyo Chico watersheds, in addition to many, smaller, ephemeral 
streams and dry washes. The Rio Puerco is an ephemeral stream over much of its length. USGS records 
indicate that it frequently is dry from late fall to late spring. In the Planning Area, a significant amount of 
BLM-administered lands occur in the northern one-third of the watershed. Several gauging stations 
provide streamflow data.  

USGS gauging station 08352500 (Rio Puerco at Rio Puerco, New Mexico) operated from 1935 to 1976. 
An examination of the mean monthly statistics shows a high of 259 cubic feet per second (cfs) in August 
to a low of 1.1 cfs in December. The watershed drains 5,460 square miles and includes the influence of 
the Arroyo Chico Watershed, discussed below. 

USGS gauging station USGS 08334000 (Rio Puerco above Arroyo Chico near Guadalupe, New Mexico) 
has operated from 1952 to the present, and an examination of the mean monthly statistics shows a high of 
24 cfs in August to a low of 1.2 cfs in December. The watershed at this point drains 420 square miles with 
a significant amount of BLM-administered lands contributing. 

USGS gauging station 08353000 (Rio Puerco near Bernardo, New Mexico) is at the mouth of the entire 
watershed, but the period of record is short, from 2001 to 2007.  



2.0―Area Profile 

Rio Puerco Field Office RMP/EIS   2-87 December 2009 
Analysis of the Management Situation   

Arroyo Chico Watershed (USGS Cataloging Unit 13020205) 

The Arroyo Chico watershed is bounded on the west by the Continental Divide and is tributary to the Rio 
Puerco. A significant amount of BLM-administered lands occur in the Torreon Wash portion of the 
watershed. USGS gauging station 08340500 (Arroyo Chico near Guadalupe, New Mexico) has operated 
from 1943 to 1986, and from 2006 until present at the mouth of the watershed where it joins the Rio 
Puerco. An examination of the mean monthly statistics shows a high of 102 cfs in August to a low of 1.6 
cfs in December. The watershed drains 1,390 square miles of mostly semi-arid rangeland along with some 
higher elevation plateau terrain on the north side of Mount Taylor near Grants, New Mexico.  

Rio San Jose Watershed (USGS Cataloging Unit 13020207) 

The Rio San Jose Watershed is bounded on the west by the Continental Divide and is tributary to the Rio 
Puerco. The majority of BLM land within the watershed is the checkerboard area in eastern Cibola 
County south and east of the Laguna Pueblo and Acoma Pueblo Nations, respectively. The USGS 
gauging station farthest downstream is 08351500 (Rio San Jose at Correo, New Mexico) with a period of 
record from 1943 to 1994. An examination of the mean monthly discharge statistics shows a high of 49 
cfs in August to a low of 2.9 cfs in December. The watershed drains 2,530 square miles of mostly semi-
arid rangeland along with some higher elevation forested terrain on the south side of Mount Taylor and 
the north side of the Zuni Mountains near Grants, New Mexico. USGS gauging station 08343500 (Rio 
San Jose Near Grants, New Mexico) also has a significant period of record (1937-2004), and shows mean 
monthly discharge high of 8.7 cfs in August to a low of 5.0 cfs in December. The contributing drainage 
area at this station is 1,170 square miles and also reflects the surface water flows of the highest terrain 
(parts of the Cibola National Forest) in the watershed. 

North Plains Watershed (USGS Cataloging Unit 13020206) 

The North Plains Watershed is bounded on the west by the Continental Divide and is a closed basin. The 
BLM El Malpais National Conservation Area (NCA) and Cebolla Wilderness Area occur within this 
watershed. Streams drain to the north and end in the plains surrounding the El Malpais NCA. Cebolla 
Canyon is a major stream channel with significant riparian resources and potential. No USGS gauging 
stations have been operated for streams within the watershed. The El Malpais NCA lands are not part of 
the scope of this land use planning effort. 

Surface Water Quality 

The New Mexico Water Quality Control Commission (WQCC) is state agency that is authorized and 
responsible for implementing the federal CWA and the New Mexico Water Quality Act. Surface water 
quality management is delegated to the NMED and the Surface Water Quality Bureau (SWQB).  

The SWQB identifies impaired waters (typically stream segments) on the CWA §303(d) List of Impaired 
Waterbodies, which is comprised of all Category 5 waters on the State of New Mexico Clean Water Act 
§303(d)/§305(b) Integrated List. The 303(d) list are waters that are not currently meeting water-quality 
standards that are set by the WQCC and have not yet undergone planning or implementation of water 
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quality improvement measures. All of the water bodies listed in Table 2.11 are on the 303(d) list except 
for Rio Puerco (Arroyo Chijuilla to the northern boundary of Cuba), which is considered impaired but has 
already undergone planning for bringing the reach into compliance with water quality standards. 

TABLE 2.11 
APPLICABLE PORTIONS OF THE NEW MEXICO 303(D) LIST OF IMPAIRED WATERS (CONT.) 

 

Listed Stream 
Reach 

Hydrologic 
Unit Code 

(HUC) 

Designated 
Use(s) Not 
Supported 

Probable Causes of 
Impairment 

Probable Sources of 
Impairment 

Las Huertas 
Creek 
(perennial 
portion Rio 
Grande to 
headwaters) 

13020201 (Rio 
Grande – 
Santa Fe) 

High Quality 
Coldwater 
Aquatic Life 

Benthic-
Macroinvertebrate 
Bioassessments 
(Streams)  

Nutrient/ 
Eutrophication 
Biological Indicators  

Flow Alterations from Water 
Diversions 

Highway/Road/Bridge Runoff 
(Non-construction Related) 

Impervious Surface/Parking Lot 
Runoff 

Loss of Riparian Habitat 

Other Recreational Pollution 
Sources 

Source Unknown 

Streambank 
Modifications/Destablization 

Wastes from Pets 

La Jara Creek 
(Perennial 
reaches above 
Arroyo San 
Jose) 

13020204 (Rio 
Puerco) 

Coldwater 
Aquatic Life 

Aluminum Source unknown. The high 
aluminum values may be naturally 
occurring in this watershed. 

Bluewater 
Creek 
(Bluewater 
Reservoir to 
headwaters) 

13020207 (Rio 
San Jose) 

Coldwater 
Aquatic Life 

Nutrient/ 
Eutrophication  

Biological Indicators 

Sedimentation/ 
Siltation 

Temperature, water  

Turbidity 

Forest Roads (Road Construction 
and Use) 

Loss of Riparian Habitat 

Rangeland Grazing 

Silviculture Harvesting 

Streambank 
Modifications/Destablization 

Rio Moquino 
(Laguna Pueblo 
to Seboyettia 
Creek) 

13020207 (Rio 
San Jose) 

Coldwater 
Aquatic Life 

Nutrient/ 
Eutrophication  

Biological Indicators 

Sedimentation/ 
Siltation 

Temperature, water  

Loss of Riparian Habitat 

Mine Tailings 

Rangeland Grazing 

Surface Mining 
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TABLE 2.11 
APPLICABLE PORTIONS OF THE NEW MEXICO 303(D) LIST OF IMPAIRED WATERS (CONT.) 

 

Listed Stream 
Reach 

Hydrologic 
Unit Code 

(HUC) 

Designated 
Use(s) Not 
Supported 

Probable Causes of 
Impairment 

Probable Sources of 
Impairment 

Rio Puerco 
(Arroyo 
Chijuilla to the 
northern 
boundary of 
Cuba) 

13020204 (Rio 
Puerco) 

Marginal 
Warmwater 
Aquatic Life 

Aluminum  

Ammonia (Un-ionized)  

Nutrient/Eutrophication 
Biological Indicators  

Sedimentation/Siltation 

Channelization 

Drought-related Impacts 

Highway/Road/Bridge Runoff 
(Non-construction Related) 

Loss of Riparian Habitat 

Natural Sources 

Rangeland Grazing 

Streambank 
Modifications/destablization 

Wildlife Other than Waterfowl 

 

2.1.5.3 Trends  

Water Use Data in the Planning Area  

In 1985, withdrawals of freshwater from the Rio Grande aquifer system totaled about 1,200,000 acre-feet 
(Robson and Banta 1995). Agriculture use accounted for about 900,000 acre-feet or about 77 percent of 
the groundwater withdrawn. Public supply use, primarily for the cities of Albuquerque, Las Cruces, and 
Santa Fe, New Mexico, accounted for about 180,000 acre-feet or about 15 percent of the groundwater 
withdrawn. Domestic and commercial, and industrial, mining, and thermoelectric power uses constituted 
the remaining approximately 8 percent. 

Recent figures (NMOSE 2008a) show that within New Mexico, 76 percent of total water use is for 
irrigated agricultural, 5 percent is for livestock stock, commercial, industrial, mining, and power 
companies, and 9 percent is used for public supplies and domestic use, and 10 percent is lost to 
evaporation. Most drinking water sources in the area are from groundwater.  

More specifically, water use compiled by the NMOSE is shown Table 2.12 for 1995 and 2005 for 
counties associated with the Planning Area.  
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TABLE 2.12 
WATER USE OF COUNTIES WITHIN THE PLANNING AREA 

 

County 
Surface Water(Acre-

Feet) 
Groundwater 
(Acre-Feet) Total Use (Acre-Feet) 

Bernalillo 1995 2005 1995 2005 1995 2005 

Commercial 0 0 3,723 6,555 3,723 6,555 

Domestic 0 0 2,162 6,037 2,162 6,037 

Industrial 0 0 779 1,130 779 1,130 

Irrigated Agriculture 65,221 41,549 3,893 2,371 69,114 43,950 

Livestock  40 16 769 362 809 378 

Mining 0 0 352 917 352 917 

Power 0 0 253 363 253 363 

Public Water Supply 0 46 135,468 114,611 135,468 114,657 

Reservoir Evaporation 0 0 0 0 0 0 

County Totals 65,261 41,611 147,399 132,346 212,660 173,957 

Cibola 1995 2005 1995 2005 1995 2005 

Commercial 0 0 31 69 31 69 

Domestic 0 0 969 1169 969 1,169 

Industrial 0 0 58 1172 58 1,172 

Irrigated Agriculture 3,082 1,681 2,333 4,012 5,415 5,693 

Livestock  49 42 201 175 250 217 

Mining 0 0 319 0 319 0 

Power 0 0 0 0 0 0 

Public Water Supply 0 0 2,840 3,484 2,840 3,484 

Reservoir Evaporation 1,080 1,080 0 0 1,080 1,080 

County Totals 4,211 2,803 6,751 10,081 10,962 12,884 

McKinley 1995 2005 1995 2005 1995 2005 

Commercial 0 0 90 184 90 184 

Domestic 0 0 2,839 3,623 2,839 3,623 

Industrial 0 0 1,059 1,056 1,059 1,056 

Irrigated Agriculture 4,768 1,183 0 0 4,768 1,183 

Livestock  96 51 389 209 485 260 

Mining 0 0 3,242 2,725 3,242 2,725 
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TABLE 2.12 
WATER USE OF COUNTIES WITHIN THE PLANNING AREA (CONT.) 

 

County 
Surface Water(Acre-

Feet) 
Groundwater 
(Acre-Feet) Total Use (Acre-Feet) 

McKinley (cont.) 1995 2005 1995 2005 1995 2005 

Power 0 0 3,148 3,998 3,148 3,998 

Public Water Supply 0 0 5,381 4,713 5,381 4,713 

Reservoir Evaporation 0 0 0 0 0 0 

County Totals 4,864 1,234 16,148 16,508 21,012 17,742 

Sandoval 1995 2005 1995 2005 1995 2005 

Commercial 10 10 646 2,632 656 2,642 

Domestic 0 0 2,529 2,754 2,529 2,754 

Industrial 0 0 1,319 3,880 1,319 3,880 

Irrigated Agriculture 54,529 53,719 899 663 55,428 54,382 

Livestock  100 57 268 72 368 129 

Mining 0 0 23 688 23 688 

Power 0 0 0 0 0 0 

Public Water Supply 126 145 15,201 13,716 15,327 13,861 

Reservoir Evaporation 15,033 5,215 0 0 15,033 5,215 

County Totals 69,798 59,146 20,885 24,405 90,683 83,551 

Torrance 1995 2005 1995 2005 1995 2005 

Commercial 0 0 88 384 88 384 

Domestic 0 0 745 1,007 745 1,007 

Industrial 0 0 17 17 17 17 

Irrigated Agriculture 0 0 45,170 42,879 45,170 42,879 

Livestock  30 49 280 587 310 636 

Mining 0 0 0 74 0 74 

Power 0 0 0 0 0 0 

Public Water Supply 0 0 983 1,221 983 1,221 

Reservoir Evaporation 0 0 0 0 0 0 

County Totals 30 49 47,283 46,169 47,313 46,218 
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TABLE 2.12 
WATER USE OF COUNTIES WITHIN THE PLANNING AREA (CONT.) 

 

County 
Surface Water(Acre-

Feet) 
Groundwater 
(Acre-Feet) Total Use (Acre-Feet) 

Valencia 1995 2005 1995 2005 1995 2005 

Commercial 0 0 1075 1592 1075 1592 

Domestic 0 0 3303 3926 3303 3926 

Industrial 0 0 39 63 39 63 

Irrigated Agriculture 182,710 177,082 8,666 9,134 191,376 186,216 

Livestock  27 34 695 877 722 911 

Mining 0 0 4 3 4 3 

Power 0 0 0 0 0 0 

Public Water Supply 0 0 4,917 5,624 4,917 5,624 

Reservoir Evaporation 0 0 0 0 0 0 

County Totals 182,737 177,116 18,699 21,219 201,436 198,335 

Source: NMOSE 2008. All data are expressed in acre-feet. 

For the two years shown in Table 2.12 (1995 and 2005), total water use in each county was slightly lower 
to slightly higher in 2005. During the second half of the period, New Mexico has experienced some 
pronounced surface water drought conditions that likely are reflected in the 2005 figures in the surface 
water use data due to limited availability in the Rio Grande system.  

In 2005, in the three counties with urban areas along the Rio Grande corridor (Bernalillo, Sandoval, 
Valencia), the combined groundwater use for public water supply (community water systems) and 
domestic use (single family or multi-family dwellings with well permits issued by NMOSE under 72-12-1 
NMSA 1978) was the prevalent groundwater use, but Valencia County uses about an equal amount of 
groundwater for irrigated agriculture.  

In 2005, surface water use for irrigated agriculture as a percentage of total water use is significant in 
Sandoval County (64 percent) and Valencia County (89 percent).  

Groundwater Quantity (Supply) 

In New Mexico, the NMOSE holds authority for the appropriation and use of groundwater. In 2005, 
NMOSE special orders were signed giving the State Engineer jurisdiction over the appropriation and use 
of all of the underground waters in New Mexico (NMOSE 2008). 

Groundwater withdrawals for public water supply and agricultural irrigation represent the largest water 
use in the Rio Grande corridor. The Middle Rio Grande Regional Water Plan (Mid-Region Council of 
Governments 2004) states that if the middle Rio Grande region continues to use water as it does now, and 
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continues growing according to historic population trends, the prediction is that demand will increase by 
95,000 acre-feet per year to support projected 50-year growth. The population has grown by 21 percent 
since 1993 and is forecasted to continue to grow at an average rate of 1.5 percent per year. These 
population increases have caused dramatic increases in groundwater withdrawals from the aquifer system, 
resulting in large groundwater level declines. Because the Rio Grande is hydraulically connected to the 
aquifer system, these groundwater withdrawals have also decreased flow in the Rio Grande (McAda and 
Barroll 2002). 

Because of slow recharge dynamics, deep groundwater is usually more isolated from short-term drought. 
These aquifers are more strongly tied to withdrawal rates associated with public water supply and 
irrigated agriculture, the dominant groundwater uses in the Planning Area. Conversely, shallow aquifers 
and soil moisture supplies used by range grasses and riparian communities are highly dependent upon 
direct recharge and more immediately affected by drought. The trends for shallow groundwater are hard 
to depict as shallow groundwater varies in shorter terms with the annual precipitation and watershed 
hydrology. 

On public land, increasing infiltration is an objective of the New Mexico Standards and Guidelines for 
Livestock Grazing Management and is scientifically supported by a large body of research as an element 
of a healthy ecosystem (see references in Pellant et al. 2005). As land is converted to paved and 
landscaped urban and suburban land, upland infiltration volumes may decrease while streambed and 
floodplain infiltration could actually increase as more runoff is delivered to channels.  

Groundwater Quality 

The greatest influence of public land on groundwater quality is upon the quality of surface water that 
recharges the aquifers. Therefore, in authorizing land uses, maintenance of surface water quality is 
necessary to protect against pollution of groundwater. Authorized uses involving drilling (water wells, oil 
and gas wells) are regulated to prevent groundwater contamination. 

Aside from natural high salinity in deep groundwater, most groundwater problems in the Planning Area 
are confined to specific areas. The chemical water quality of aquifers in New Mexico has trended upward 
over the last ten years (King 2004) and is attributed to regulatory effort, cultural awareness, and rapid 
response to groundwater problems. Natural levels of arsenic in groundwater are a problem in some areas 
for public and domestic supply. Urban areas have typically experienced problems resulting from leaking 
underground storage tanks, contaminant plumes, and unlined landfills. These problems have been 
promptly detected and remediated under appropriate regulatory programs.  

Surface Water Quantity (Supply) 

In the entire Planning Area, surface-water supply has been strongly influenced by the regional drought 
experienced by the entire southwestern U.S. There is some suggestion that southern New Mexico may be 
entering an extended period of lowered precipitation because of changes in circulation in the Pacific 
Ocean. Study of the Pacific Decadal Oscillation is an area of active research that might have applications 
to the climate of the arid Southwest (Mantua et al. 1997). The Pacific Decadal Oscillation research has 
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produced a numerical climate index based on sea surface temperatures in the North Pacific. In general, 
there is a correlation of drought with negative Pacific Decadal Oscillation values, which has been the case 
in the Southwest since 2000. 

Availability of surface water will continue to vary with the variations in climate. The trend for surface 
water supply in the last decade has been for declining supplies.  

Surface Water Quality 

Surface water quality in New Mexico and the Planning Area is becoming better protected over time 
through continuing implementation of regulatory requirements. Improvement of water quality is also 
realized, chiefly through voluntary efforts under certain funding provision of the CWA Section 319 
grants, agency initiatives, and private land initiatives (e.g., USDA NRCS landowner programs). Recently, 
the adoption of the Standards for Public Land Health and Guidelines for Livestock Grazing Management 
has provided a support methodology for assessing water quality impairment due to excess siltation and 
sedimentation.  

Water quality protection and improvement is achieved through implementation of BMP that are included 
in authorized actions on BLM land. BMP also have been incorporated in specific project efforts initiated 
by the RPFO such as the restoration of disturbed areas (e.g., unused/unneeded roadbeds), addition of 
infrastructure (e.g., road widening, parking lots, trails, and visitor facilities), and retro-fitting of facilities 
(e.g., trail relocation). 

In the Planning Area, the most active water quality management has centered on the Rio Puerco 
Watershed. Section 401(c) of Public Law (PL) 104-333, the Omnibus Parks and Public Lands 
Management Act of 1996 established the Rio Puerco Management Committee (RPMC) to carry out a 
broad-based collaborative effort to restore and manage the Rio Puerco Watershed in northwest New 
Mexico. This watershed has gained notoriety for sediment production from its fine textured valley fills. 
Beginning in February, 1997, the RPMC has evolved into a cohesive organization focused on the primary 
goals of sediment reduction, vegetation and habitat improvement, and promotion of interagency and 
public cooperation, socioeconomic benefits, education and participation. The RPMC is presently active 
implementing several CWA section 319 projects through the NMED and EPA (stream restoration and 
upland projects), and are participating in a number of watershed and educational projects throughout the 
watershed, developed under funding provided via an appropriation through the USDI and the BLM. 

In summary, the broad trend is toward increased water quality protection and improvement. Surface water 
quality is probably most vulnerable and noticeably affected by increased urbanization, conversion of 
rangeland to suburbs, and development of more roads. Increased runoff associated with these factors 
usually increases erosion from uplands and stream channels and increases turbidity and sedimentation. 
Urban and suburban surface water quality issues might increasingly be a factor in public land 
management decisions where public lands are in close proximity to these areas. 
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2.1.5.4 Forecast  

Under current management, the supply and quality of water, both surface and underground, have not been 
identified as limiting factors for public land management. Although the existing supply and quality of 
water appears to be adequate for current uses, management for water quality protection and improvement 
should continue.  

Current management activities include fuels and vegetation treatments, grazing management actions, 
transportation management, and erosion control projects. These actions, as well as others (e.g., mineral 
extraction, ROWs) that are permitted on BLM will continue to be subject to environmental protection 
stipulations such as BMP and CWA compliance.  

Possible long-term regional drought and the increasing competition for the water resources will increase 
the interest in both surface water and groundwater management on public lands.  

Groundwater Quantity (Supply) 

The likely forecast for groundwater underneath the public lands is for increasing demand that corresponds 
with increases in other land uses (such as recreation) and for withdrawals for nearby urban and industrial 
development. 

Withdrawals for public water supply represent the largest potential groundwater demand in the middle 
Rio Grande region. The Middle Rio Grande Regional Water Plan (Mid-Region Council of Governments 
2004) states:  

if the middle Rio Grande region continues to use water as it does now, and continues growing 
according to historic population trends, the prediction is that demand will increase by 95,000 
acre-feet per year to support projected 50-year growth. The population has grown by 21 [percent] 
since 1993 and is forecasted to continue to grow at an average rate of 1.5 [percent] per year. 
These population increases have caused dramatic increases in ground-water withdrawals from the 
aquifer system, resulting in large ground-water level declines. Because the Rio Grande is 
hydraulically connected to the aquifer system, these ground-water withdrawals have also 
decreased flow in the Rio Grande. (McAda and Barroll 2002) 

There is no reason to suspect that the downward trends in groundwater levels in the middle Rio Grande 
region will not continue into the short-term future. With population growth increases in the rural and 
urban west, including the Planning Area, and with competition and drought cycles affecting surface 
water, water planners expect to see more demand on existing aquifers.  

On public lands, it is expected that there will be applications to use wells and groundwater sources for 
urban and exurban (residential areas beyond the suburbs of cities), even in areas previously thought too 
remote to be practical. In the Rio Puerco Basin west of Albuquerque, deep brackish water supplies 
currently are being explored. In 2007, Sandoval County drilled two exploratory wells and is considering 
the use of the deep brackish water for municipal supply (Albuquerque Journal 2008). It was also reported 
that two private entities have filed notice of intent with the NMOSE to appropriate 122,000 acre-feet a 
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year from the same general area west of Albuquerque. Public land management decisions will need to 
anticipate requests for ROWs for these kinds of uses in the near term.  

Groundwater Quality 

Protection for groundwater will continue largely because of regulatory requirements associated with 
development of the resource. Regulatory requirements are more fully discussed in Chapter 6. Maintaining 
and improving groundwater quality will need to be balanced with the need to use greater quantities of 
groundwater. Extraction of groundwater potentially could degrade groundwater quality by causing 
vertical migration of poorer quality or contaminated groundwater into these aquifers.  

Surface Water Quantity (Supply) 

Surface water supply will continue to be subject to climatic conditions, but the demand for surface water 
will continue to rise according to all regional water plans. Public land managers may be asked to work 
with regional agencies to conserve and enhance surface water quantity in the Planning Area. 

Management of public lands for appropriate upland infiltration and channel bed groundwater recharge 
rates is viewed as an appropriate ecological use of surface waters. 

Surface Water Quality 

Protection and improvement of water quality should continue as management actions are applied in 
different places in the Planning Area. Current management activities include fuels and vegetation 
treatments, grazing management actions, transportation management, and erosion control projects. 
Actions that are permitted on BLM-administered lands will continue to be subject to environmental 
protection stipulations such as BMP and CWA compliance.  

Surface-water quality should be maintained or improved over time, at least on the public lands, as the 
Standards and Guidelines become better implemented and erosion on the range and loss of riparian 
communities become less problematic.  

2.1.5.5 Key Features 

The Rio Puerco Watershed, including the Arroyo Chico and Rio San Jose watersheds, will continue to be 
the focus for watershed restoration activities and management for BLM. Collaborative watershed 
management for the last 10 years has been facilitated by the Congressionally-authorized RPMC. The 
public land areas of the watershed will have the benefit of Standards and Guidelines determinations to 
inform and guide watershed management efforts. In addition, determinations made by the NMED for 
water quality standards and designations of CWA §303(d) List of Impaired Waterbodies also will be 
potential key areas for management attention if public lands are involved. 
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2.1.6 Vegetative Communities  

2.1.6.1 Indicator  

Public Land Health 

BLM is committed to ecosystem and interdisciplinary resource management. Consequently, in 1995, state 
directors were required by the USDI final rule for Grazing Administration to develop state or regional 
standards and guidelines for grazing administration. These were to be developed in consultation with 
numerous cooperators including the public. The result for New Mexico was the New Mexico Standards 
and Guidelines.  

Although the New Mexico Standards and Guidelines were developed specifically for grazing 
administration, as developed for New Mexico, they have applications that are broader than just grazing 
administration. They are also standards for public land health and are intended for incorporation into 
BLM’s management goals and objectives. 

Standards consist of goals for the desired condition of biological and physical components and 
characteristics of public land that are measurable and attainable. They also must comply with federal and 
state statues, policies, and directives applicable to BLM public lands. Guidelines are management 
approaches, methods, and practices that are intended to achieve a standard. Guidelines share the following 
characteristics: 1) they typically identify and prescribe methods of influencing or controlling specific 
public land uses, 2) they are developed and applied consistent with the desired condition and within site 
capability, and 3) they may be adjusted over time. There are three standards, described below: 

Standard 1 

Upland Sites Standard. Upland ecological sites are in a productive and sustainable condition within the 
capability of the site. Upland soils are stabilized and exhibit infiltration and permeability rates that are 
appropriate for the soil type, climate, and landform. The kind, amount, and/or pattern of vegetation 
provide protection on a given site to minimize erosion and assist in meeting state and tribal water quality 
standards. 

Standard 2 

Biotic Communities Standard. Biotic communities include native, endangered, threatened, and special 
status species. Ecological processes such as hydrologic cycle, nutrient cycle, and energy flow support 
productive and diverse native biotic communities. Desired plant community goals include maintaining 
and conserving productive and diverse populations of plants and animals within the capability of the 
ecological site, which sustain ecological functions and processes. 

Standard 3 

Riparian Sites Standard. Riparian areas are in a productive, properly functioning, and sustainable 
condition, within the capability of that site. Adequate vegetation of diverse age and composition is present 
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that would withstand high stream flow, capture sediment, provide for groundwater recharge, provide 
habitat and assist in meeting state and tribal water quality standards. 

The standards listed above represent the conditions that BLM is to strive for in their planning and 
management of the land, resources, and their uses. Regular measurement of the parameters that determine 
and/or describe the standards throughout the Planning Area is cost prohibitive, however, and may not be 
possible. Though the Planning Area is large, compiling the necessary information to assess the condition 
of blocks of land could be completed every few years. Because the rate of change in arid communities is 
relatively slow, conducting such surveys would allow managers to observe alteration before the changes 
become extreme. 

Noxious and Invasive Species 

A second indicator for the vegetation in the Planning Area is the presence, abundance, and distribution of 
the noxious weeds. Native vegetation is at risk from the introduction of invasive, nonnative species, 
including noxious weeds. A weed (defined as a plant that interferes with the management objectives of a 
given area of land at a given time) is considered to be noxious if it is exotic (nonnative) and negatively 
impacts agriculture, navigation, fish, wildlife, or public health. Most invasive species are opportunistic, 
and have specific adaptations that allow them to quickly invade disturbed areas and out-compete native 
species. Additional weed species are regulated by the federal government and may not be transported 
without specific permit. The appearance of an invasive or noxious weed species in a natural area where it 
did not previously occur, or the spread of existing invasive species within or between natural areas, are 
indicators that native vegetation and wildlife habitat is at risk and management action must be taken. 

2.1.6.2 Community Characterization Background 

The information used to characterize current conditions within Bernalillo, Cibola, Sandoval, Valencia, 
Torrance, and McKinley counties was obtained from the following three information sources: 1) NRCS 
Major Land Resource Areas (MLRAs) descriptions (as included in USDI BLM 2000a), 2) ecological site 
descriptions (USDA NRCS 2005), and 3) land cover information derived from the SWReGAP) data 
(USDI USGS 2004a). The MLRAs provide a coarse-scale description of the vegetation and habitat found 
within the Planning Area; this information—presented below―has been excerpted from the New Mexico 
Standards and Guidelines (USDI BLM 2001a). Ecological site descriptions provide more detailed 
information on vegetation within the MLRAs (based on a general association of these two datasets). The 
SWReGAP data has been aggregated using the National Landcover Dataset Classification (NLDC) 
system (USDI USGS 2004a, b), developed in collaboration with NatureServe (2003) to represent the U.S. 
National Vegetation Classification system (USNVC). The NLDC system combines finer-scale units 
defined by the USNVC to provide the basis for interpreting coarse scale ecological systems more 
practically. The USNVC categories are further combined into Natural Land Cover Types (NLCT) for 
coarse-scale analysis, for which NLDC Classifications would be impractical. The following discussion 
integrates these data sets in order to most accurately describe the current condition and trend of 
vegetation, as they relate to both the Planning Area and Decision Area. 
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2.1.6.3 Current Condition  

Major Land Resource Areas 

MLRAs found within the Planning Area classify nearly homogeneous areas in terms of land use, 
elevation, topography, climate, water resources, potential natural vegetation, and soils. These coarse-scale 
descriptions of the Planning Area are based upon aggregations of geographically associated areas derived 
from New Mexico State soil geographic database map unit boundaries, and include the known plant 
community types that could potentially occur (USDI BLM 2000a). Information specific to each MLRA 
including; physiography, geology, climate, water, soils, biology, and land use can be found in the U.S. 
Department of Agriculture Handbook 296 (USDA NRCS 2005). Each MLRA is broken down further into 
Land Resource Units: 

Land resource units (LRUs) are the basic units from which major land resource areas (MLRAs) 
are determined. They are also the basic units for State land resource maps. They are typically 
coextensive with State general soil map units, but some general soil map units are subdivided into 
land resource units because of significant geographic differences in climate, water resources, or 
land use. (USDA NRCS 2005) 

The Planning Area is classified within six MLRAs, and 10 LRUs as described by the USDA Natural 
Resources Conservation Service (USDA NRCS 2005) shown in Table 2.13 below. The MLRAs and 
LRUs are broken down by county within the Planning Area in Table 2.14 below. 

TABLE 2.13 
MLRAS AND LRUS IN THE PLANNING AREA 

 
MLRA LRU 

35) Colorado Plateau 35.1 Colorado Plateau Mixed Grass Plains 

35.3 Colorado Plateau Sagebrush-Grasslands 

35.6 Colorado Plateau Piñon-Juniper-Sagebrush 

35.7 Colorado Plateau Piñon-Juniper 

35.8 Colorado Plateau Ponderosa Pine Forest 

36) Southwest Plateaus, Mesas, and Foothills 36.2 Southwestern Plateaus, Mesas, and  Foothills, 
Warm Semiarid Mesas and Plateaus 

39) Arizona and New Mexico Mountains 39.2 Central New Mexico Mountains 

42) Southern Desertic Basins, Plains, and Mountains 42.1 Upper Rio Grande Rift Valley 

48) Southern Rocky Mountains 48A.1 Southern Rocky Mountains-High Mountains and 
Valleys 

70C) Central New Mexico Highlands 70C.1 Central New Mexico Highlands 
 



2.0―Area Profile 

December 2009 2-100 Rio Puerco Field Office RMP/EIS 
  Analysis of the Management Situation 

TABLE 2.14 
LRUS BY COUNTY WITHIN THE PLANNING AREA 

 
MLRA LRU by County 

 McKinley Cibola Valencia Bernalillo Sandoval Torrance 

35 35.1, 35.6, 
35.7, 35.8 

35.1, 35.6, 
35.7, 35.8 35.7 35.1 35.3, 35.1, 

35.8  

36     36.2  

39   39.2 39.2 39.2 39.2 

42  42.1 42.1 42.1 42.1 42.1 

48     48A.1  

70C   70C.1 70C.1  70C.1 

 

LRUs are broken down further into ecological site descriptions (ESD; USDA NRCS 2005). An ecological 
site, as defined for rangeland, is a “distinctive kind of land with specific physical characteristics that 
differs from other kinds of land in its ability to produce a distinctive kind and amount of vegetation” 
(NRCS 2003). A large number of ESDs occur within the Planning Area and can be found in the NRCS 
Field Office Technical Guide on line at: http://www.nm.nrcs.usda.gov/technical/fotg/section-2/esd.html. 
State and Transition Models associated with ecological sites specify indicators of ecological resilience 
and thresholds. Ecological sites are currently being updated to include state and transition models in the 
state of New Mexico. The BLM uses state and transition models as guides to manage vegetative 
communities in a manner that will result in a stable or desired state. 

SWReGAP 

While the MLRA model uses a soils-based approach to identify and describe potential vegetative 
communities and habitat, the SWReGAP model uses canopy cover and reflectance values in a vegetation-
based approach to map and assess current vegetative communities (USDI USGS 2004a). The SWReGAP 
data set emphasizes the vegetative communities more than the MLRA data set and provides greater detail 
describing the different plant communities. SWReGAP data is available online at 
http://earth.gis.usu.edu/swgap/. 

Riparian 

Important riparian and wetland areas within the Planning Area were identified in the Riparian and 
Aquatic Habitat Management Plan (USDI BLM 2000). The purpose of the plan is to provide guidance for 
the restoration and protection of riparian habitats under the jurisdiction of the RPFO. Standard 3 of New 
Mexico Standards and Guidelines also addresses the riparian health standards. 

Native species such as cottonwoods and willows have been replaced by exotic invaders such as salt cedar 
and Russian olive. Only fragmented stands of cottonwoods/willows are now found along streambanks. 

http://www.nm.nrcs.usda.gov/technical/fotg/section-2/esd.html
http://earth.gis.usu.edu/swgap/
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In the riparian–wetland ecosystem, there are certain plants or organisms that are more important than 
others. These are dominant species. In the Rio Puerco basin, the Fremont cottonwood should be dominant 
and form the main tree canopy in the riparian zone. Beneath the cottonwoods, a shrubby layer of willows 
should develop and below the willows an herbaceous layer of rushes, sedges, grasses and other riparian 
plants should occur at the waters edge. Emergent or aquatic plants such as bullrushes or cattails should be 
evident in slow water or marshy areas. This layering of vegetation is referred to as stratification. This 
structural layering should also contain diverse age classes. 

Among other factors, a proper functioning riverine riparian area should have bank vegetation, with root 
masses capable of withstanding high stream flow events. This vegetation should protect stream banks and 
dissipate energy (Pritchard 1998). 

Noxious and Invasive Species 

The establishment and spread of invasive species can directly affect vegetation by increasing the overall 
competition with native species for limited resources (e.g., water, nutrients, space), limiting the capacity 
of native or desirable communities to reestablish (Laycock and Conrad 1981). Over time, invasive species 
also can alter the structural and functional components of a system (e.g., soil structure/function, 
hydrologic function, fire return intervals, energy flow) severely enough that reestablishment of native or 
desirable species is not feasible (Barbour et al. 1999; West 1993). 

Noxious weeds are non-native plants that have been designated noxious by state law because of their 
potential harm to the state economy, generally associated with agriculture and livestock. Under the 
Noxious Weed Act of 1963 noxious weeds are identified as, “any species of plant, which is liable to be 
detrimental or destructive, and difficult to control or eradicate.” Common locations for noxious weed 
infestations in the Planning Area include roadsides and areas that are highly disturbed or degraded. 

Table 2.15 lists the noxious weeds that have been identified as occurring on lands within the boundaries 
of the RPFO. The 2009 New Mexico Noxious Weed List can be found in Appendix A. This list is updated 
as new infestations are discovered and/or eradicated.   

TABLE 2.15 
NOXIOUS WEEDS OCCURRING WITHIN THE PLANNING AREA 

 
Common name Scientific Name Common Name Scientific Name 

African rhue Peganum harmala Musk thistle Carduus nutans 

Bull thistle Cirsium vulgare Perennial pepperweed Lepidium latifolium 

Camelthorn Alhagi pseudalhagi Russian knapweed Centaurea repens 

Canada thistle Cirsium arvens Salt cedar Tamarix spp. 

Dalmation toadflax Linaria genistifolia Scotch thistle Onopordum acanthium 

Diffuse knapweed Centaurea diffusa Spotted knapweed Centaurea maculosa 

Halogeton Halogeton glomeratus Yellow starthistle Centaurea solstitialis 

Hoary cress Cardaria draba Yellow toadflax Linaria vulgaris 
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In addition to the Noxious Weed Prevention Schedule for the RPFO, the Final Programmatic 
Environmental Impact Statement (PEIS) for Vegetation Treatments Using Herbicides on Bureau of Land 
Management Lands in 17 Western States, was released to the public on June 29, 2007. To facilitate the 
implementation of the PEIS, the Instruction Memorandum (IM) No. 2008-030, November 13, 2007, 
Instructions for Implementing the Final PEIS Record of Decision requires the inclusion of Best 
Management Practices (Appendix B) and Vegetation Treatment Mitigation Measures (Appendix C) found 
in the PEIS to be integrated into RMPs. 

Vegetation Inventories 

Five rangeland inventories have been conducted in the Planning Area since 1975 (Appendix D):   

1. 1975—Rio Puerco inventory (see Rio Puerco Grazing Environmental Statement [ES],  

USDI BLM 1978b) 

2. 1975–1976—East Socorro inventory (see East Socorro Grazing ES, USDI BLM 1979a) 

3. 1979—West Socorro inventory (see West Socorro Grazing EIS, USDI BLM 1982b) 

4. 1986—Phyto-Edaphic Communities of the Upper Rio Puerco Watershed (Francis, 1986) 

5. 1983—Rio Puerco RMP/EIS inventory  

The Rio Puerco RMP/EIS range inventory utilized the SCS (now NRCS) range site methodology, as 
directed by BLM IMs WO-83-340 and 83-394 (USDI BLM 1983j and 1983f). The NRCS inventory was 
completed on the Section 3 permit lands only. Section 3 permit lands are public lands within Grazing 
Districts for which livestock grazing is authorized under Section 3 of the Taylor Grazing Act. These are 
generally more consolidated blocks of public land. The Section 15 leased lands were not inventoried 
because a decision was made not to invest public funds on lands being considered for disposal or having 
limited potential for improved resource condition. Section 15 leased lands are public lands outside 
Grazing Districts for which livestock grazing is authorized under Section 15 of the Taylor Grazing Act. 

The inventory data collected for the Section 3 permit lands were used to calculate an ecological condition 
rating for each allotment. An ecological condition rating is the comparison of the current vegetative 
production to the potential vegetation of a range site (an area possessing the capacity to produce a distinct 
and unique vegetative community), and is expressed as a percentage of the potential vegetation. The 
ecological condition ratings are one criterion used to determine the Selective Management Category 
(Maintain, Improve, or Custodial) for each allotment (Appendix E; USDI BLM 1986). 

A stocking rate analysis was performed for the Section 15 leased lands to indicate where forage allocation 
problems might exist. This analysis involved the comparison of the current stocking rates determined 
from the grazing case files to an estimation of the potential stocking rate for each leased area. An 
assumption was made that all range sites in the leased areas were in high fair ecological condition and the 
stocking rates recommended in the individual NRCS Range Site Guides for the high fair ecological 
condition were used to represent potential stockings for this analysis. The results of the stocking rate 
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comparisons were used as the basis for establishing selective management categories for the Section 15 
leased lands. 

2.1.6.4 Trends  

Public Land and Health 

Due to limited past monitoring of the health and condition of the rangeland, and the recent 
implementation of the New Mexico Standards and Guidelines, trend information related to the indicators 
identified is not readily available. Although trend data has not been collected for vegetative communities 
directly, there is qualitative data available from Rangeland Health Assessments based off the BLM and 
National Science and Technology Center Technical Reference, Interpreting Indicators of Rangeland 
Health (Pellant et. al. 2005). The number of allotments monitored each year varies depending on the 
number of allotments that require permit/lease renewals.  

Several types of vegetation manipulation activities have been administered by the RPFO since the 
completion of the 1986 RMP. Activities utilized by the RPFO on a large scale include: herbicide 
application, prescribed fire, and woodland thinning/mastication. Other forms of vegetation manipulation 
activities performed to a relatively minor extent include: rangeland re-seeding, cottonwood pole planting, 
and sagebrush shaving.  

Herbicide application to Great Basin big sagebrush (Artemisia tridentata), salt cedar (Tamarix spp.) and 
piñon /juniper (Pinus edulis/Juniperus monosperma) is summarized by acres treated and year of treatment 
in Table 2.16 below. 

TABLE 2.16 
ACRES OF HERBICIDE APPLICATION BY YEAR AND SPECIES 

 
Acres of Herbicide Application by Species 

Year Sagebrush Salt Cedar Piñon–Juniper 

1988 780 - - 

1989 860 - - 

1990 550 - - 

1991 2,020 - - 

1992 - - - 

1993 5,538 - - 

1994 2,230 - - 

1995 6,418 - - 

1996 - 28 - 

1997 7,350 132 - 

1998 6,970 13 - 
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TABLE 2.16 
ACRES OF HERBICIDE APPLICATION BY YEAR AND SPECIES (CONT.) 

 
Acres of Herbicide Application by Species 

Year Sagebrush Salt Cedar Piñon–Juniper 

1999 - 5 - 

2000 10,498 100 - 

2001 - 44 - 

2002 5,742 - - 

2003 1,060 263 - 

2004 1,951 - - 

2005 - - - 

2006 2,510 181 - 

2007 810 374 - 

2008 1,421 340 7,473 

Total 56,708 1,480 7,473 

 

Since 2001 the RPFO has conducted prescribed fires on 16,706 acres. Drought conditions and wildfire 
activity curtailed planned projects in 2002, 2004, 2005, 2006, 2007 and 2008. Planned and implemented 
prescribed fire activity is summarized in Table 2.17. 

TABLE 2.17 
PRESCRIBED FIRE ON PUBLIC LAND OF 

THE PLANNING AREA, 2001–2008 
 

Prescribed Fire Treatments 

Year Planned Acres Implemented Acres 

2001 1,200 1,592 

2002 1,000 1,137 

2003 5,325 4,251 

2004 3,849 3,815 

2005 3,824 1,398 

2006 2,225 1,757 

2007 2,565 1,510 

2008 3,200 1,246 

Total 23,188 16,706 
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All burns were on Fire Regime Condition Class (FRCC) 2 lands with about 70 percent moving to FRCC 1 
after the burns (see Section 2.1.10 for a description of FRCCs). The fire management staff, in 
collaboration with the resource specialist staff (e.g., wildlife biologists, range conservationist), initiates 
most of the prescribed fire projects. 

Mechanical Treatments 

Approximately 10 mechanical fuels treatment projects for a total of 800 to 1,100 acres are currently 
planned each year across the Planning Area. Approximately 700 acres are fuels reduction projects within 
the WUI (National Fire Plan Operating and Reporting System [NFPORS] 2008). The RPFO utilizes 
contracts, assistance agreements, and force account employees to complete its mechanical fuels reduction 
projects. 

Since the advent of the National Fire Plan, the mechanical fuels reduction workload has increased 
dramatically from 222 acres in 2001 to 1,111 acres in 2007 (NFPORS 2008). Yearly fluctuations in acres 
of mechanical fuels reductions are noted below. 

• 2001: 222 acres 

• 2002: 472 acres 

• 2003: 574 acres 

• 2004: 1,063 acres 

• 2005: 653 acres 

• 2006: 812 acres 

• 2007: 1,111 acres 

• 2008: 1,095 acres 

In addition to mechanical treatments, the RPFO uses chemical treatments for fuels reduction. In 2003 and 
2008, a total of 8,117 acres of sagebrush and piñon and juniper were treated with the chemical 
Tebuthiuron to reduce encroachment onto historical grasslands. These treatments are being monitored and 
evaluated to determine if this is an effective tool for fuels reduction in the future. As a result of fuel 
treatments, approximately 1,255 acres of FRCC 3 have been moved to FRCC 1, and approximately 3,767 
acres of FRCC 2 have been moved to FRCC 1 since 2001 (USDI BLM 2004b, NFPORS 2008). These 
treatments occurred in Planning units 1and 4.  

Noxious Weeds 

The trend for noxious weed abundance and distribution is difficult to assess because some of the 
comprehensive data for noxious weed occurrence was collected based on presence/absence, providing 
little abundance data. Noxious weeds continue to expand their distribution by a variety of mechanisms, 
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and often the mechanism is associated with human activity and soil disturbance. Abundance of most 
noxious weed species results from their ability to out-compete local native species for water or other 
resources.  

2.1.6.5 Forecast  

Public Land Health 

Forecasts of public land health would depend on comprehensive baseline data and good trend data over a 
long period of time, combined with expected weather conditions. As noted above, trend information 
associated with public land health is not readily available due to limited past monitoring; therefore, 
forecasts cannot be made. A forecast of a maintenance or improvement of public land health would 
require a stable or improving trend, properly implemented management actions based on monitoring 
results and sufficient precipitation to allow vegetation to respond after being disturbed. BLM will 
continue to collect monitoring data, similar to historical efforts and in accordance with the Standards and 
Guidelines. These data will be analyzed and used to make management decisions. Future trends in 
vegetation would be dependent on a number of changing environmental variables as well as management 
direction. 

Noxious and Invasive Species 

The forecast for the noxious weeds in the Planning Area varies by species because of the variety of 
natural strategies each species possesses for survival. In some instances, a plant is relatively widespread 
but responds to management actions to control it if implemented consistently over time. Because other 
species cannot be controlled with current established methods, preventing their initial establishment is the 
only means of managing them. 

Based on current weed management for both invasive and noxious species, BLM is likely to continue 
individual and cooperative efforts to inventory the extent and location of existing populations, and to 
control and/or prevent new infestations where possible. As the amount and types of human uses increase, 
so does the potential for the spread and establishment of invasive and noxious weed species. Therefore, 
unless management and control measures are intensified to address increased land uses, it is likely that 
invasive and noxious weed species could proliferate throughout the Planning Area. Upon completion of 
the RPFO Integrated Weed Management Environmental Assessment, an Early Detection/Rapid Response 
Program would be implemented to treat new weed infestations as they are discovered.  All herbicide 
treatments would be conducted in accordance with the Standard Operating Procedures (SOP) and 
mitigating factors as listed in the Vegetation Treatments Using Herbicides on BLM-administered lands 
in17 Western States Programmatic Environmental Impact Statement (see Appendices B and C). 

2.1.7 Fish, Wildlife, and Habitat  

This section describes the indicators, current condition, trends, forecasts, and key features for fish, 
wildlife, and habitat in the Planning Area. The data supporting the discussion of wildlife resources was 
obtained primarily from BLM, NMDGF, and other federal agencies. The extent to which fish, wildlife, 
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and habitat within the Planning Area are discussed is largely dependent on the availability of existing 
data. 

2.1.7.1 Indicator  

Species distributional data are crucial in the interpretation of ecological and evolutionary processes and 
provide important tools for conservation planners and managers (Lawton et al. 1994; Hawksworth and 
Arroyo 1995). Habitat indicators for fish and wildlife distribution were identified to assess habitat quality 
and to identify and monitor specific issues at the landscape level, rather than on a species-by-species 
approach. These indicators include the following: 

• Land cover types 

• Key habitat types 

• Anthropogenic disturbances 

Vegetation patterns are a reflection of physical and chemical factors shaping the environmental qualities 
of a given land area (Whittaker 1965) and often determine biological diversity patterns (Franklin 1993). 
Land cover types describe areas of land in terms of vegetation (derived from the SWReGAP), and are 
used as indicators of wildlife habitat. They are often used to delineate habitat types in conservation 
evaluations (Specht 1975 and Austin 1991) and for management purposes. It is an efficient use of agency 
resources to monitor changes in land covers and extrapolate these changes to a broad range of fish and 
wildlife species habitats. 

Key habitat types are identified in the NMDGF Comprehensive Wildlife Conservation Strategy (CWCS) 
for New Mexico, which is based upon SWReGAP vegetation classifications (NMDGF 2005). This 
information describes the necessary features of optimal habitat for given wildlife species, and is used to 
indicate species distributions. Identifying key habitat requirements for species in a given area is crucial to 
improving habitat management (Smart et al. 2006).  

Anthropogenic disturbances also act as important indicators of wildlife abundance and distribution. 
Copious research has assessed the impacts of human land use and development on wildlife. Reported 
impacts include prevention of successful wildlife reproduction, the scaring of animals away from 
preferred feeding areas and direct effects on mortality rates (Beale and Monaghan 2004). Research 
describes the effects of anthropogenic disturbances on wildlife ranging from subtle to radical alterations, 
and can sometimes be difficult to detect (Battin 2004). These and other findings stress the importance of 
accounting for such disturbances in managing land for wildlife habitat. 

2.1.7.2 Current Condition 

The discussion of current conditions describes the location, extent, and current condition of fish, wildlife, 
and habitat resources in the Planning Area. Habitat indicators discussed above were used to describe the 
current condition of fish, wildlife, and habitat. 
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The RPFO’s wildlife program is directed to the management of habitat for all forms of aquatic and 
terrestrial wildlife on public land, including habitat for special status animals and plants. BLM works 
closely with the NMDGF, which is responsible for the management of resident wildlife. 

The objectives of BLM's wildlife program are to improve and protect aquatic and terrestrial wildlife 
habitat by coordinating the management of other resources and uses on public land. This coordination is 
designed to maintain habitat diversity, sustain ecosystem integrity, enhance aesthetic values, preserve the 
natural environment and provide old growth habitat for wildlife. These objectives are accomplished to 
some extent through habitat manipulation, and to a great extent through mitigation under NEPA. 

Wildlife Habitat and Species Inventories 

The RPFO maintains wildlife habitat and species occurrence with an emphasis on biodiversity, ecosystem 
management, and special status animal and plant species. These data are used in land use planning, 
habitat management, and program coordination for multiple-use decisions.  

All actions are reviewed and given site-specific analysis during the environmental assessment process to 
determine whether the action will affect special status species, terrestrial, wetland or riparian ecosystems. 

Impacts to resident species' habitat, habitat management projects and compatibility with the NMDGF 
Operation Plan are considered (NMDGF 1987). Conservation measures protect rare plants listed by 
Natural Heritage New Mexico. Range and watershed improvements often benefit wildlife habitat. This 
includes location and design of waters and vegetation manipulation projects. Fences are designed to cause 
the least obstruction to wildlife movement. 

As a result of the resolution of the 1986 RMP Special Management Area (SMA) Issue, nine areas in 
addition to the previously designated Bluewater Canyon ACEC/SMA were identified as containing 
significant wildlife habitat values or features which warrant special management attention. These nine 
areas are located in the following SMAs: Cañon Jarido, Jones Canyon, San Luis Mesa Raptor Area, 
Ignacio Chavez, Elk Springs, Tent Rocks, Ojito, El Malpais, and Petaca Pinta. In addition, three SMAs, 
Cabezon, Ojito, and Ball Ranch, will provide protection for rare plants.  

Comprehensive Wildlife Conservation Strategy (NMDGF) 

The Comprehensive Wildlife Conservation Strategy (CWCS) is a strategic plan intended as a blueprint to 
guide collaborative and coordinated wildlife conservation initiatives. The plan identifies key habitats, a 
statewide list of Species of Greatest Conservation Need (SGCN), and conservation needs. SGCN are 
those species indicative of the diversity and health of New Mexico’s wildlife, including low and declining 
populations and species of high recreational, economic, or charismatic value. Key habitats were identified 
according to the following criteria: 

• Important to the biodiversity of New Mexico 

• Important to endemics or obligate species of New Mexico 
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• Captures a broad range of indicative species 

• Adds unique species to state fauna 

• Hosts a variety of scarce or threatened wildlife 

• Threatened by land uses/management practices 

• Limited or has been significantly reduced in New Mexico 

• Habitat type is unique to New Mexico, Southwest, the U.S., or worldwide 

• Key breeding or foraging habitat for species of concern 

• Hosts wide-ranging species that are not found in other habitats 

• Supports species with isolated or relict distributions in New Mexico 

• Habitat functions as a refuge or indicator of the quality of the system 

• Critical functioning habitat; habitat has greater ecological value 

The CWCS identifies several key habitats in the Planning Area. Key terrestrial habitats are grouped by 
ecoregion, and key perennial aquatic habitats are grouped by watershed. For each key habitat a list of 
associated SGCN were identified. SGCN for each key habitat were identified by habitat, distribution, and 
abundance. Predictive habitat models for SGCN were created by NMDGF to identify areas that are likely 
suitable habitat for a species, but which may or may not be occupied. 

Ecoregions used in the CWCS are based on work by Bailey (1976), USDA Forest Service, and were 
modified by The Nature Conservancy (TNC) in cooperation with the network of Natural Heritage 
Programs. The TNC/Bailey ecoregions are defined by climate, vegetation, and terrain. In the mid-1990s, 
the National Interagency Technical Team (NITT) was formed to develop a common framework of 
national ecological regions. The NITT effort (compiled by the EPA) resulted in refining Omernik’s 
(1987) ecoregions, which are hierarchical and consider the spatial patterns of living and non-living 
components, such as geology, physiography, vegetation, climate, soils, wildlife, and hydrology. This 
document uses the EPA ecoregion framework. Within the two ecoregional frameworks, names of some 
ecoregions have changed and some ecoregional boundaries have expanded or contracted. However, key 
terrestrial habitats used in the CWCS (see below) remain the same. 

Species of Greatest Conservation Need—Arizona–New Mexico Mountains Ecoregion  

Key terrestrial habitats identified in the CWCS for the Arizona–New Mexico Mountains Ecoregion 
include Madrean encinal, Madrean pine–oak/conifer–oak forests and woodlands, Rocky Mountain 
mixed–conifer forests and woodlands, and western Great Plains shortgrass prairie. 
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The Arizona-New Mexico Mountains Ecoregion has 80 SGCN, excluding arthropods other than 
crustaceans (see NMDGF 2009 for more information). The majority (45 species) reside within the 
Madrean pine–oak/conifer–oak forests and woodlands. The Rocky Mountain mixed–conifer forests and 
woodland was also species rich with 37 SGCN. Approximately 37 species (46 percent) of the SGCN in 
the Arizona–New Mexico Mountains Ecoregion are considered vulnerable, imperiled, or critically 
imperiled both statewide and nationally. Twenty-one species (26 percent) are nationally secure, but are 
considered vulnerable, imperiled, or critically imperiled in New Mexico, and 22 species (28 percent) are 
secure both statewide and nationally. Some associated SGCN, such as mule deer (Odocoileus hemionus) 
and mourning dove (Zenaida macroura), are common throughout the region while others are uncommon 
and localized.  

Species of Greatest Conservation Need―Arizona–New Mexico Plateau Ecoregion  

Intermountain Basins big sagebrush shrubland is a key terrestrial habitat type occurring in the Arizona–
New Mexico Plateau Ecoregion. Other prevalent habitats include piñon–juniper/juniper savanna, riparian, 
steppe, and grasslands. The ecological significance of this ecoregion is its diverse flora and fauna. More 
than 300 plant species are unique to the area and found nowhere else in the world (Tuhy et al. 2002). The 
climate within the Arizona–New Mexico Plateau ecoregion is arid with annual precipitation averaging 
less than 10 inches (25 centimeters). Most of this occurs in the winter as snow and subsequently infiltrates 
the soil (Tuhy et al. 2002).  

Although there were only 15 SGCN (excluding arthropods other than crustaceans) associated with the 
Arizona–New Mexico (Colorado) Plateau Ecoregion (see NMDGF 2009 for more information), this 
ecoregion has ecological importance due to its geologic features and diverse and unique fauna and flora. 
More than 300 plant species alone are found nowhere else in the world (Tuhy et al. 2002). Of the 15 
SGCN, only six (40 percent) species were considered vulnerable, imperiled, or critically imperiled both 
statewide and nationally. Five (33 percent) species are nationally secure, but are considered vulnerable, 
imperiled, or critically imperiled in New Mexico, and four other species (27 percent) are secure both 
statewide and nationally. 

Species of Greatest Conservation Need—Southern Rockies Ecoregion  

Three key terrestrial habitat types, the Intermountain Basins big sagebrush shrubland, Rocky Mountain 
alpine–montane wet meadow, and Rocky Mountain mixed–conifer forest and woodland occur in this 
ecoregion. Neely et al. (2001) identified the Southern Rockies Ecoregion as one of the few areas that 
remains relatively intact and provides broad scale conservation opportunities. However, increasing 
residential and recreational development presents a potential source of change. 

Forty-nine SGCN, excluding arthropods other than crustaceans, are associated with the Southern Rockies 
Ecoregion (see NMDGF 2009 for more information). The majority reside within the Rocky Mountain 
mixed–conifer forest and woodland (31 species), which covers significantly more area within the 
ecoregion than the other two component key habitats. Of the 49 SGCN in the ecoregion, 16 species (33 
percent) are considered vulnerable, imperiled, or critically imperiled both statewide and nationally. 
Approximately 17 species (35 percent) are nationally secure, but are considered vulnerable, imperiled, or 
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critically imperiled in New Mexico, and 16 species (33 percent) are secure both statewide and nationally. 
Some associated SGCN, such as mule deer (Odocoileus hemionus) and mourning dove (Zenaida 
macroura), are common throughout the region while others, such as the American marten (Martes 
americana) and Jemez Mountain salamander (Plethodon neomexicanus), are uncommon and localized. 

Species of Greatest Conservation Need—Southwestern Tablelands Ecoregion  

Within this ecoregion, the western Great Plains shortgrass prairie is the only key terrestrial habitat type 
identified. The western great plains shortgrass prairie links grasslands from Canada to Mexico and is an 
important system to grassland-associated species. Grassland bird populations have been declining across 
the North American continent for over the last 50 years (Knopf 1994, Peterjohn and Sauer 1999, Vickery 
and Herkert 2001) and populations of keystone species in this habitat type have been eliminated or 
considerably reduced. 

The southwestern tablelands ecoregion is home to 29 SGCN, excluding arthropods other than crustaceans 
(see NMDGF 2009 for more information) with the exception of the sand dune lizard). Of the 29 SGCN, 
12 (43 percent) are considered vulnerable, imperiled, or critically imperiled both statewide and nationally. 
Approximately 10 (33 percent) species are nationally secure, but are considered vulnerable, imperiled, or 
critically imperiled in New Mexico, and 7 species (23 percent) are secure both statewide and nationally.  

Riparian Habitats 

Riparian ecosystems are defined as an assemblage of plant, animal, and aquatic communities whose 
presence can be either directly or indirectly attributed to stream induced or related factors (Kauffman and 
Krueger 1984). Riparian ecosystems support a greater diversity of plants and animals than upland 
habitats. A significant percentage of all wildlife in the Southwest uses riparian habitat (Thomas et al. 
1979; Johnson et al. 1977) and approximately 80 percent of all sensitive vertebrate species in New 
Mexico depend upon riparian or aquatic habitats at some time during their life cycle (NMDGF 2000). 
Wetlands and riparian ecosystems comprise less than 2 percent of our arid western landscape and less 
than 1 percent of New Mexico (Dahl 1990; Henrickson and Johnston 1986; Allen and Marlow 1992). 

Riparian habitats occur where water is perennial, intermittent, or ephemeral. Their relatively small size, 
linear configuration, complexity, and variation present a significant challenge to mapping their aerial 
extent through remote sensing technology. To date, there are only estimates of the acreage of riparian 
habitats in New Mexico. During the last century, New Mexico and Arizona lost an estimated 90 percent 
of their original riparian ecosystems (Krzysik 1990). These habitats have been most negatively affected 
by human activities in the Southwest (NMDGF 1988). However, despite the relative scarcity of riparian 
habitat, its variety promotes considerable diversity in floral and resident and migratory faunal 
communities (Pase and Layser 1977). 

Important riparian and wetland areas within the Planning Area were identified in the Riparian and 
Aquatic Habitat Management plan (USDI BLM 2000). The purpose of the plan is to provide guidance for 
the restoration and protection of riparian habitats under the jurisdiction of the BLM Albuquerque Field 
Office (now the RPFO).  
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Durkin et al. (1996) describe ecosystem processes that are essential to healthy, desirable riparian systems: 

The riparian ecosystem encompasses the river and the adjacent floodplain, linking the aquatic 
ecosystem to the terrestrial ecosystem (Gregory et al. 1991; Crawford et al. 1993). It is a flood-
driven environment where the effects of floods can be destructive or constructive to riparian plant 
communities (Szaro 1989). Riparian ecosystem composition and structure is dependent not only 
on surface flows, but also on subsurface stream flows that play an integral role in the ecology and 
evolutionary dynamics (Reichenbacher 1984) of seed dispersal, plant establishment, species 
replacement patterns, maintenance of species and "patch" diversity, as well as nutrient cycling 
and productivity (Leonard et al. 1992, Stromberg et al. 1993, 1996). The expression and spatial 
patterns of riparian vegetation and species distribution is naturally a result of the dynamics and 
configuration of channels, periodic flooding, the presence or absence of large woody debris, as 
well as geomorphology and soil moisture (Heede 1985, Hupp and Osterkamp 1985, Minckley and 
Rinne 1985, Hupp 1992, Malanson 1993, Muldavin and Mehlhop 1993). Riparian plant 
communities are naturally resilient to flood flows (Szaro 1989, Stromberg et al. 1993) and require 
appropriate seasonal flows of water for plant recruitment, growth, development, maintenance, and 
restoration (Bock and Bock 1985, Brady et al. 1985, Asplund and Gooch 1988, Szaro 1989, 
Siegel and Brock 1990, Leonard et al. 1992, Muldavin and Mehlhop 1993, Stromberg et al. 1993, 
Crawford et al. 1993, Durkin et al. 1994 and 1995). 

Dick–Peddie (1993) classified New Mexico riparian habitats into:  

1) Alpine riparian 

2) Montane riparian 

3) Floodplain-plains riparian 

4) Arroyo riparian (xeric) 

5) Closed basin riparian (xeric) 

Riparian habitats found within the Planning Area include: floodplain–plains riparian, arroyo riparian, 
closed basin riparian. 

Floodplain–plains riparian communities occur primarily along the major rivers of New Mexico such as 
the Rio Grande, San Juan, and Pecos. 

Arroyo riparian and closed basin riparian types have been grouped into xeric riparian because of their 
similarity in New Mexico. Xeric riparian communities included basins, playas, alkali sinks, and arroyos.  

Many of New Mexico’s riparian communities have been altered by invasive species, particularly by the 
invasive trees salt cedar and Russian olive. While this community is likely more prevalent in the 
floodplain-plains riparian communities, invasive riparian communities are present throughout New 
Mexico riparian systems. 
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Rio Grande Watershed 

The Rio Grande originates in the San Juan Mountains of southern Colorado and flows south through the 
entire length of New Mexico. The Rio Grande Watershed is approximately 1.9 million ac (0.8 million ha) 
in New Mexico (U.S. Geologic Service 1996). There are a number of streams that drain into the Rio 
Grande. These include: 1) the Rio Chama, which joins the Rio Grande in north central New Mexico and is 
the most significant tributary, 2) the Jemez River which joins the Rio Grande near Bernalillo, and 3) the 
San Jose/Rio Puerco Drainage which also joins the Rio Grande near Bernardo. Smaller watersheds drain 
mountains in southern New Mexico. These drainages lack the diversity of those in northern New Mexico, 
and many of them are ephemeral. Flow in the Rio Grande is affected by snowmelt and summer rains. The 
typical annual cycle is characterized by a low winter flow, a spring peak between early April and mid- 
May corresponding to snow melt, a low flow in June followed by smaller peaks associated with monsoon 
rains, and decreasing flow through the fall (Bullard and Wells 1992). This flow regime has been greatly 
altered by irrigation diversions and agricultural reservoirs. Irrigation flows have increased the relative 
magnitude and duration of summer peaks and reduced peak flows associated with snowmelt.  

The Planning Area contains the portion of the Rio Grande watershed known as the Middle Rio Grande 
valley along with its tributaries. Tributaries to the Middle Rio Grande include: Jemez River, Rio Puerco, 
Rio Salado, and Abo Wash. The Rio Puerco is the longest tributary to this stretch of the Rio Grande. 

Most lands within the Rio Grande Watershed are under federal and quasi-federal ownership. The Middle 
Rio Grande flows through lands owned primarily by the Middle Rio Grande Conservancy District, and 
Elephant Butte Irrigation District lands. About 7 percent of the watershed is occupied by cultivated 
cropland or orchards. Agriculture is particularly dense in the Española, Middle Rio Grande, and the 
Mesilla valleys. Other reaches flow through lands used for livestock grazing. Counties within the Rio 
Grande Watershed host 63 percent of New Mexico’s human population (U.S. Census Bureau 2002). 
Bernalillo County alone has 31 percent of the state’s population. The estimated population growth within 
the watershed between 1990 and 2000 was 19 percent. 

Key habitats in this watershed include perennial large reservoirs, perennial marsh/ cienega/spring/seeps, 
perennial 1st and 2nd order streams, perennial 3rd and 4th order streams, and 5th order streams. 
Explanation of stream order and their significance here 

The Rio Grande Valley wetlands provide habitat for 246 species of birds, 10 species of amphibians, 38 
species of reptiles, and 60 species of mammals (USGS 1996, NMDGF 2000). 

The Middle Rio Grande’s riparian communities have been altered by invasive plant species particularly 
by the invasive trees salt cedar and Russian olive. Many herbaceous invasive plant species are moving 
into this stretch of the river valley. Plants such as Russian knapweed, perennial pepperweed, and 
camelthorn are of particular concern. 

Numerous fish species have been introduced into the Rio Grande Watershed. Common carp (Cyprinus 
carpio) are widespread and non-native salmonids, including rainbow trout (Oncorhynchus mykiss), 
cutthroat trout subspecies (O. clarki), brook trout (Salvelinus fontinalis), and brown trout (Salmo trutta) 
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are present in many of the 1st and 2nd order mountain streams within the drainage, as well as in the 
tailwaters of large reservoirs. Kokanee salmon (Oncorhynchus nerka), rainbow trout, and brown trout are 
present in reservoirs more than 6,234 feet (1,900 m) elevation. Warm/cool water fishes including 
largemouth bass (Micropterus salmoides), smallmouth bass (M. dolomieui), walleye (Sander vitrius), 
northern pike (Esox luciens), white bass (Morone chrysops), crappie (Pomoxis spp.), and sunfishes 
(Lepomis spp.) are present in many of the waters below 6,234 feet (1,900 m) elevation. The Asian clam 
(Corbicula fluminea), first introduced to lower the Rio Grande (Metcalf 1966), has since been observed in 
most reaches, including irrigation systems, upstream to Cochiti Reservoir. The nonnative northern 
crayfish (Orconectes virilis) and red swamp crayfish (Procambarus clarkii) are also known to inhabit the 
Rio Grande Watershed.  

In the Planning Area, watershed and riparian restoration in recent years has been conducted on the San 
Isidro, Rio Puerco, Chico Arroyo, Arroyo Colorado, and Torreon watersheds. These watersheds were 
selected for management emphasis based on assessments conducted in the 1970s and 1980s that 
considered a number of ecological and administrative factors. Management activities have included 
livestock management, forest and woodland management, watershed stabilization, and riparian restoration 
and protection projects. Additional direction for managing riparian/wetland habitats was provided with in 
the Riparian and Aquatic Habitat Management plan (USDI BLM 2000).  

Riparian Habitats Species of Greatest Conservation Need 

A large number of wildlife species use riparian habitats extensively. Furthermore, of the 867 species of 
vertebrates known to occur in New Mexico, 479 (55 percent) rely wholly, or in part, on aquatic, wetland 
or riparian habitat for their survival. Of these species, 96 are listed by the state as endangered or 
threatened. 

There were 138 SGCN, excluding arthropods other than crustaceans, associated with riparian habitats in 
New Mexico. Of these, 57 species (41 percent) are considered vulnerable, imperiled, or critically 
imperiled both statewide and nationally. Fifty-eight species (42 percent) are nationally secure, but are 
considered vulnerable, imperiled, or critically imperiled in New Mexico, and 23 species (17 percent) are 
secure both statewide and nationally. 

Many wildlife species of conservation concern are dependent on riparian areas and have become 
imperiled due to the negative environmental impacts of anthropogenic land uses that result in habitat 
fragmentation. In the past, riparian areas have been exploited for agricultural purposes including 
livestock grazing. With the scientific recognition of their ecological importance came an increased 
emphasis on restoration and protection of riparian areas for the benefit of whole ecosystems and the 
organisms they support. They are particularly important in the southwestern U.S. due to their rarity. An 
exorbitant number of species have ended up on the endangered species list due in large part to habitat 
fragmentation and/or encroachment by the increasing frequency and magnitude of human-related 
activities occurring on wildlands. BLM continues to mitigate whenever possible the destructive effects 
these actions have on wildlife habitat, and is continually developing. 
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Animal Damage Control 

Animal damage control activities on public lands in the RPFO are guided by USDI policy and the annual 
Animal Damage Control Plan for the Albuquerque District prepared jointly by the USDA and the BLM. 
The USDA has overall responsibility for the program and supervises all control activities. The BLM has 
approval responsibility for the specific control actions on public land. 

2.1.7.3 Trends  

This section describes the degree and direction of change in fish, wildlife, and habitat over time, based on 
current management direction. Although trend data has not been collected for vegetative communities 
directly, there are qualitative data available from BLM programs whose activities affect vegetative 
communities. 

2.1.7.4 Forecast  

Trends in CWCS key habitats correspond to trends in land cover types discussed above. Agents of change 
are described using CWCS factors that influence key habitats and SGCN. 

2.1.7.5 Key Features  

There are two resource management plans, four habitat management plans (HMPs), 11 coordinated 
resource management plans, 3 ACECs, and no RNAs with wildlife management objectives.  

Riparian areas within the Planning Area are managed through the Riparian and Aquatic Habitat 
Management Plan. 

2.1.8 Special Status Species  

The RPFO Special Status Species Program focuses on protecting and/or enhancing the habitats of 
threatened, endangered, and other special status species to ensure their continued existence. BLM special 
status species are: 1) species listed or proposed for listing under the Endangered Species Act (ESA), and 
2) species requiring special management consideration to promote their conservation and reduce the 
likelihood and need for future listing under the ESA, which are designated as BLM sensitive by the State 
Director(s). All federal candidate species, proposed species, and delisted species in the five years 
following delisting will be conserved as BLM sensitive species.  

The purpose of this section is to describe special status species supported within the Planning Area. The 
sensitive species list for BLM NM-TX-KS-OK is in the process of being revised, will be completed in 
early 2010 and subsequently made available to the public at that time. The ESA listed species will be 
identified through the USFWS Southwest Region Ecological Services Website (2009). Additional 
information will be acquired from the NMDGF Biota Information System of New Mexico database 
(2009), which is a database of distribution information for wildlife found throughout New Mexico. In 
addition to federally listed species, special status species will include those species listed by the State of 
New Mexico as threatened or endangered (state-listed species), species sensitive to BLM-administered 
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lands and other identified rare plant species. Information on these species will also be gathered from 
Natural Heritage New Mexico as well as the New Mexico Rare plant Technical Council, both of which 
base their findings on scientific literature reviews and council members’ expertise on ecology and 
conservation status of the species.  

The Planning Area provides critical habitat for seven ESA listed species. Designated critical habitat, 
which is established by the USFWS under the authority of the ESA, exists in the Planning Area for the 
southwestern willow flycatcher, Mexican spotted owl, Rio Grande silvery minnow, and the Pecos 
sunflower. 

The following sections of this chapter describe special status species indicators, trends, forecasts, and key 
features in the context of abundance of special status species taxa that could occupy key habitat types. 

2.1.8.1 Indicators  

Suitable habitat is the prerequisite for the presence and continued existence of special status species. 
Furthermore, the condition and health of habitats are associated with the potential for presence and 
maintenance of special status species in that particular habitat. Therefore, the condition of the 
environment is one indicator of the condition and/or viability of special status species. One way to 
describe the variety of environments in the Planning Area is through the use of SWReGAP land cover 
types, as identified in Section 2.1.6.3. Land cover types represent habitat requirements for a broad range 
of special status species as it can be more an efficient use of agency resources to monitor changes in land 
covers and extrapolate these changes to a broad suite of special status species, rather than focusing on 
individual species. Despite the emphasis on habitats, each special status species has been associated with 
one or more of the following land cover types: forest/woodland, grassland, scrub, and/or wetland. A 
complete list of special status species potentially occurring within the Planning Area is currently in 
development and will be available early 2010. 

2.1.8.2 Current Condition  

The current condition of special status species within the planning area is best described by analyzing the 
availability and health of critical habitat based on defined key habitat types. For federally listed species, 
designation of critical habitat is used. According to current RPFO data, the only federally listed species 
known to occur within the planning area is the Southwestern willow flycatcher. Unpublished survey data 
taken spring/summer 2009 suggests there are few to none left within the Planning Area.  

Forest/Woodland 

The majority of forest/woodland land cover found in the Planning Area occurs outside the Decision Area; 
therefore, USFS, USFWS, and NMDGF manage most special status species within this land cover type. A 
number of special status species are dependent on forest/woodland habitats including the Mexican spotted 
owl (Strix lucida occidentalis) and BLM sensitive bat species.  
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2.1.8.3 Trends  

According to the previous BLM sensitive species list, the majority of special status species in the 
Planning Area are found in forest/woodland, scrub, grassland and wetland land covers. Changes in the 
condition and distribution and range of these key habitat types will ultimately affect the species’ ability to 
survive. Urban growth and development has the greatest potential of degrading these important habitats 
that species rely on for growth, foraging, cover and movement. The most useful conclusions regarding 
special status species viability and habitats depend on a variety of information, including baseline and 
monitoring data for species and habitats over long periods of time. Little of this kind of information 
gathering has been done and almost none is available in consistent and comparable form for the entire 
Planning Area. Most conclusions can, therefore, only be general and related to the conditions and trends 
in key habitats. For a detailed discussion on key habitats, refer to the CWCS. 

According to current RPFO data, the only federally listed species known to occur within the Planning 
Area is the Southwestern willow flycatcher. Unpublished survey data taken spring/summer 2009 suggests 
there are few to none left within the Planning Area. The RPFO contains habitat that would support the 
Mexican spotted owl, but higher densities of this species are more likely found in higher elevation mixed 
conifer forests. The RPFO is not known to support the Rio Grande silvery minnow or the Pecos 
sunflower.  

Assessment of all current BLM sensitive species trends will occur at the completion of the new BLM 
sensitive species list (2010) and will consist of analyses of current species data along with associated 
habitat and rangeland health assessments and any other available credible data.  

2.1.8.4 Forecast  

Predicting changes in species status species in the Planning Area and Decision Area is difficult due to the 
number and complexity of factors that play a part in the health of species and ecosystems. Special status 
species are often listed because of small population size, limited habitat or range, or some other factor that 
imperils. As a result, small changes in environmental conditions, management prescriptions, or 
administrative rules can have a significant influence on special status species. 

Predicted changes in the environmental condition of key land covers in the Planning Area and Decision 
Area can be used as a tool to describe changes to special status species and their habitat. The 
environmental condition of forest/woodland land cover is expected to generally improve as management 
practices continue to address key influencing factors such as altered fire regime and vegetative treatment 
practices. As a result, special status species habitat should continue to improve, with subsequent positive 
effects on special status species. It is predicted that scrub land cover will continue to experience 
conversion to developed/agricultural land cover and degradation from land uses such as livestock grazing, 
off-highway vehicle (OHV) use, and mining. The continuing influence of these factors and general 
localized degradation of scrub land cover could continue to negatively affect special status species and 
their habitat in scrub land cover. Persistent demands of multiuse management will continue drive 
grassland conversion to scrub and forest/woodland land cover. Pressure on grasslands from multiuse 
management will continue to negatively influence special status species and habitat. Wetland land cover 
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will be degraded by various land uses, including livestock grazing and continued fragmentation resulting 
from continued urban development and growing transportation infrastructure. Degradation and loss of 
wetland habitat will have a considerable impact on special status species and habitat. 

Habitat fragmentation and loss of riparian habitat are two problems that lead to the degradation of wildlife 
habitat and the listing of species under special status. Despite the knowledge of negative impacts of the 
development of roads, mining operations and anthropogenic structures and operations in the 
urban/wildlife interface, these projects continue to be favored and funded on public land, furthering the 
fragmentation of valuable wildlife habitat. Although the negative impacts of livestock grazing on riparian 
ecosystems are well documented in the scientific literature, poor grazing management plans remain in 
effect and consequently harm the invaluable riparian qualities of wetlands in the southwestern United 
States. Wildlife, including special status species, will benefit from the implementation of proper grazing 
techniques and a reduction in projects that jeopardize habitat quality through fragmentation.  

2.1.8.5 Key Features  

Key features consist of those geographic areas/landforms, the protection of which is important for 
management of special status species and habitat. A detailed description of key features will be generated 
utilizing the updated BLM sensitive species list (forthcoming). 

2.1.9 Cultural Resources 

Cultural resources as defined by the BLM consist of “a definite location of human activity, occupation, 
or use identifiable through field inventory (survey), historical documentation, or oral evidence” (USDI 
BLM) and include archaeological, historic, or architectural sites, and traditional cultural properties. 
Archaeological, historic, and architectural sites are spatially finite areas containing physical remains of 
past human activity. They are important for the information they can provide regarding past lifeways and 
as a tangible link to the past. Traditional cultural properties (TCP) are definite locations deriving 
significance from traditional values associated with them by a cultural group such as an Indian tribe or 
local community (USDI BLM).  

Cultural resources are managed by the BLM under multiple authorities (see Chapter 6), including 
FLPMA, which directs the BLM to manage public lands for multiple use in a manner that protects the 
quality of historical resources and archeological values, and to ensure that they are available for 
appropriate uses by present and future generations. Prior to Information Bulletin (IB) 2002-101, which 
addressed cultural resource considerations in land use planning, RMPs generally deferred cultural 
resource management decisions until a conflict with other uses occurred. In the interest of making better 
long- and short-term management decisions based on prior analysis, all cultural properties regardless of 
whether they have been recorded or projected to exist will be allocated to appropriate use categories 
according to their nature and relative preservation value (IB 2002-101). Current and future RMPs are 
required to contain enough information to identify the nature and importance of all cultural resources 
known or expected to be present in the Planning Area. These plans are also required to contain goals for 
cultural resource management, land use allocation decisions to support the stated goals, and management 
actions that will contribute to achieving them. Land use planning based on adequate knowledge and prior 
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analysis should facilitate and improve the effectiveness of compliance under NEPA and Section 106 of 
the National Historic Preservation Act (NHPA) for future undertakings.  

This section provides a brief overview of the culture history that provides the context for evaluating the 
importance of cultural resources currently known to occur and that are likely to be present in the Planning 
Area. Subsequently, the factors relevant in describing resource condition are identified, the current 
condition described, trends identified and described, and changes in condition predicted given current 
management under the 1986 RMP as amended.  

2.1.9.1 Cultural Resources in the Planning Area 

The Planning Area encompasses a long history of occupation, beginning with Paleoindians who camped 
on Albuquerque’s West Mesa at least as early as Folsom times (ca. 9,000 years before present). Sites 
dating to Paleoindian, Archaic, Ancestral Puebloan, and Historic time periods are represented within the 
Planning Area. Many other sites lack temporally diagnostic artifacts, precluding assignment to any of the 
above periods.  

Site types include special activity sites such as artifact scatters, hunting blinds and stone quarries, as well 
as habitation sites ranging from rock shelters, pit structures, adobe and masonry pueblos, rock rings, to 
wooden structures. Sites affiliated with a range of identified cultures from Archaic, Basketmaker II and 
III, prehistoric and historic Pueblo, Navajo, Apache, and other Athabascan groups, early Spanish, late 
Hispanic to contemporary Hispanic and Euro-American. The Planning Area encompasses the 
southeastern portion of the Chacoan Interaction Sphere, represented by several Chacoan outliers that are 
protected under the Chacoan Outliers Protection Act (COPA). One of these sites is a UNESCO World 
Heritage Site. In addition, three of the large Ancestral Puebloan communities protected under the Galisteo 
Basin Archaeological Sites Protection Act (GBASPA) are located within the Planning Area. Tribal 
presence extends into the present in the form of pueblos that have been continuously occupied for 
centuries, and Navajo settlements dating as early as the sixteenth century.  

The Planning Area has long been a crossroads of major routes both north-south and east-west, just as it is 
today with the Interstate Highway system. Prehistoric trails cross the Planning Area originally connecting 
ancient pueblos and later forming the basis for military roads, railroads, and eventually highways. The 
earliest route of Spanish settlement in New Mexico, El Camino Real de Tierra Adentro (designated as a 
National Historic Trail [NHT]), passes through the Planning Area, and Hispanic communities, some of 
which were established before the Pueblo Revolt of 1680, are found here. Large-scale cattle ranching in 
New Mexico began in the 1880s, a decade characterized by the arrival of the railroads and thriving 
grasslands due to wetter than normal conditions. A combination of a return to more arid conditions, 
falling cattle prices after World War II, institution of more sustainable grazing practices, and development 
of a feedlot cattle business led to smaller herds on the ranges and abandonment of many small ranching 
homesteads. 

For a complete culture history of the Planning Area, see Cordell (l997). Mangum (1990) summarizes the 
history of El Malpais, and Baker and Durand (2003) presents much information regarding the middle Rio 
Puerco Valley. Much of the information in these two sources pertains to the rest of the Planning Area.  
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2.1.9.2 Indicators  

Factors relevant for describing the condition of cultural resources of the Planning Area include the:  

• Extent of inventory survey and number and type of identified cultural resources 

• Identification of, and responses to threats to the integrity of cultural resources 

• Extent of public interpretation of cultural resources. 

Extent of Inventory Survey and Number of Identified Sites 

Management of cultural resources requires some knowledge of their nature and extent, generally provided 
through inventory survey during which cultural resources are identified, documented, and evaluated for 
eligibility for listing on the National Register of Historic Places (NRHP). This information is used to 
allocate sites to archaeological use categories defined in BLM Manual 8110. 

NRHP eligibility has been used broadly for evaluating the significance of archaeological and historical 
sites, although BLM has also developed a system of allocating sites to various uses as another measure of 
significance (see BLM Manual 8110).  

Archaeological sites are abundant in the region and little funding for proactive inventory, as required by 
Section 110 of the NHPA, has been available. Inventory of cultural resources is typically done as 
archaeological clearances for projects sponsored both internally by the BLM and by external proponents, 
as required by Section 106 of the NHPA.  

Not all cultural resources are significant. Since the mid 1980s, criteria for inclusion in the National 
Register have been used broadly for evaluating the significance of archaeological and historical sites, 
although BLM also has developed a system of allocating sites to various uses as another measure of 
significance (see BLM Manual 8110). 

Extent of Identification of, and Responses to Threats 

Land use planning decisions can threaten the integrity of cultural resources depending on the kinds of 
land use allowed and the nature of the cultural resources in the area. Three main sources of potential 
disturbance include: 1) direct ground disturbance or destruction by various types of development projects 
or undertakings, 2) unnaturally accelerated erosion due to vegetation disturbance caused by development 
projects, 3) and unauthorized excavation by looters or vandals, and artifact collecting by recreational 
users unfamiliar with federal laws protecting cultural resources on public lands.  

Development projects and land use decisions have the potential to threaten the integrity of cultural 
resources. Primary concern is with any ground-disturbing activities that would affect the depositional 
context of artifacts and features. Prescribed fire and other low-impact fuel-reduction projects (such as 
hand thinning) may pose minor threats to many site types, but those with combustible features or artifacts, 
or that largely comprise trees are of greatest concern. These include historic homesteads, wooden corrals, 
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and peeled-bark trees among others. Mechanized fuels treatment involving use of a mechanical masticator 
can cause significant ground disturbance and damage to cultural resources.  

Erosion threatens the integrity and information potential of cultural resources because it can lead to 
removal or redeposition of artifacts from their original context, and can remove the very matrix of cultural 
features. Although erosion is a natural process, it can be accelerated or exacerbated by human activities, 
particularly those that remove or disturb vegetation.  

Land use planning for recreation can affect cultural resources though increased visitation to areas 
containing cultural resources. Increased visitation can lead to unauthorized surface collection or ground 
disturbance to cultural resources. Repeated use of a specific area for camping or day use can increase the 
risk of collection, but can also compact the ground surface and degrade herbaceous ground cover which 
can lead to increased erosion and damage to cultural properties in that area. 

Extent of Public Interpretation of Cultural Resources 

Public interpretation of cultural resources generally consists of interpretative signage either at a site or at a 
trailhead, brochures, or museum-style displays at visitor-contact facilities. Public interpretation can also 
include a variety of public outreach activities including guided site tours, public presentations and 
publications by cultural resource professionals. The extent of public interpretation has implications for the 
allocation of cultural resources to particular Use Categories as defined in BLM Manual 8110. 

2.1.9.3 Current Condition 

Extent and of Inventory and Evaluation  

Information about the status of the inventory and evaluation of cultural resources within the Planning 
Area are available from two sources: 1) annual tracking data from the RPFO Cultural Resource Program, 
and 2) the New Mexico Cultural Resource Information System (NMCRIS). Both sources of information 
have their limitations, but together, they provide a basis for characterizing the current state of knowledge 
of cultural resources of the Planning Area.  

The RPFO began electronic tracking of data from annual reports in fiscal year (FY) 99, providing a 
general indication of the volume of inventory conducted by BLM and external project proponents for 
projects that include BLM land, as well as the number of sites recorded within a FY. These data include 
Class II and III inventories and less systematic reconnaissance surveys. The level of recording of sites 
also varies from complete Laboratory of Anthropology Site Record forms with in-field artifact analyses 
and site eligibility recommendations to site encounter forms that provide basic information on location, 
site type, and temporal/cultural affiliation. This information is usually insufficient to recommend a site as 
ineligible for NRHP listing. If a site cannot be determined as ineligible due to insufficient information, it 
must be managed as though it is eligible.  

The data for inventory and recorded sites on public lands in the Planning Area for FY99 through FY08 
are shown in Table 2.18 and will provide the data discussed in the Trends section. Note that eligibility 
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information is incomplete for FY02 through FY06. The data are not broken down by unit within the 
Planning Area. 

 
TABLE 2.18 

CLASS III SURVEY AND SITE STATUS FOR THE PLANNING AREA (ALL JURISDICTIONS) BY 
FISCAL YEAR 
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FY99  2,583  30  0  30 86         

FY00  2,250  24  8  32 70         

FY01  12,538  240  9  249 50 23  2  3  28  

FY02  7,672  171  39  210 37 89  21  49  159 86.79  

FY03 5,285  182  51  233 23  91  9  36  136 93.38  

FY04 2,342  86  27  113 21  65  25  21  111 77.48  

FY05 3,324  126  23  149 22  77  39  30  146 73.29  

FY06 5,450  96  10  106 51  57  29  13  99 70.71  

FY07 1,948  42  47  89 22  23  41  25  89 53.93  

FY08 2,086  65  25  90 23  65  17  8  90 81.11  

Total  45,478  1062  239  1301 35  493  187  188  868 78.46  

 
The number of acres surveyed per year varies unpredictably based on the kinds of projects carried out in a 
given FY. Some projects are large, while others involve only a few acres. The number of sites discovered 
generally increases with increased survey coverage, but some areas of the Planning Area exhibit lower 
site density than others (see Table 2.19 NMCRIS data). For the most part, the Planning Area has a high 
proportion of eligible sites. Some areas contain larger numbers of sites not meeting the criteria for listing 
on the NRHP. If survey during a given FY was concentrated in a low site density area, or an area with 
many ineligible sites, this will be reflected in lower numbers of sites overall and lower numbers of 
eligible sites regardless of the acres surveyed. Unfortunately, the annual tracking data are not segregated 
by planning unit, so these relationships are not directly observable in these data.  

The NMCRIS was used as another source of information about the extent of inventory and evaluation of 
cultural resources within the Planning Area that is broken down by planning unit. NMCRIS is a statewide 
database that was developed and is maintained by the State Historic Preservation Office (SHPO; with 
support from BLM). Qualified cultural resource specialists now have restricted internet access to this 
database and to the associated GIS data; however, there is a considerable backlog of survey and site data 
entry statewide. Within the Planning Area, most known sites are in the NMCRIS database, but 
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information on cultural resource surveys is not up to date. Similar to the annual report data described 
above, the NMCRIS data is of variable quality and completeness. This is largely due to changing 
professional standards in cultural resource management over the past 80 years, and because there is a data 
entry gap between site data and survey data. Many sites discovered on survey are entered in NMCRIS, 
but the survey that discovered them is not. In addition, sites and surveys conducted on tribal lands are not 
reported in the database, creating large gaps in available data. Another limitation is that site eligibility 
information is not easily accessible and has to be compiled by examination of individual site records on a 
site-by-site basis. Despite these limitations, the NMCRIS database is the best tool available for land use 
planning on a large scale involving cultural resources. Table 2.19 summarizes cultural resource survey 
and site information by planning unit for the decision area and the Planning Area. 

TABLE 2.19 
CULTURAL RESOURCE SURVEYS AND SITES IN THE PLANNING AREA 

 

Area 
Planning 

Unit 1 
Planning 

Unit 2 
Planning 

Unit 3 
Planning 

Unit 4 
Planning 

Unit 5 Total 

Decision Area (public lands) 

Total Area (acres) 364,879 139,747 16,331 465,435 11,063 997,455 

Surveyed Area (acres) 22,502 3,271 594 69,266 3,786 99,419 

Percent of Total Area Surveyed 6.17 2.34 3.64 14.88  34.22  9.97 

Number of Recorded Sites 1,151 43 8 1,541 140 2,883 

Sites in Documented Surveys* 697 11 2 678 134 1,522 

1 site every x acres 32 297 297 102 28 65 

Non-BLM (other federal, state, Tribal, private, other) 

Total Area (acres) 2,626,825 1,967,670 2,123,318 1,536,941 254,808 8,509,562 

Surveyed Area (acres) 202,704 183,668 55,166 209,475 38,723 689,736 

Percent of Total Area Surveyed 7.72 9.33 2.60 13.63 15.20  8.11 

Number of Recorded Sites 9,094 4,361 1,182 9,694 978 25,309 

Sites in Documented Surveys* 5,010 2,750 334 5,362 670 14,126 

1 site every x acres 40 67 165 39 58 49 

Planning Area 

Total Area (acres) 2,991,704 2,107,417 2,139,649 2,002,367 265,871 9,507,008 

Surveyed Area (acres) 225,206 186,939 55,760 278,741 42,509 789,155 

Percent of Total Area Surveyed 7.53 8.87 2.61 13.92 15.99  8.30 

Number of Recorded Sites 10,245 4,404 1,190 11,235 1,118 28,192 

Sites in Documented Surveys* 5,707 2,761 336 6,040 804 15,648 

1 site every x acres 39 68 166 46 53 50 
* To provide an accurate estimate of sites per acre surveyed, only sites and surveys that are recorded in NMCRIS are included 
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Survey on public lands is most extensive in Planning Unit 4 and to a lesser degree in Planning Unit 1. 
Although Planning Unit 4 has more recorded sites, fewer of those can be associated with a survey area in 
NMCRIS, making it appear that there is a lower site density than in Planning Unit 1. This may be 
particular to BLM-administered lands in Planning Unit 4, but based on non-BLM-administered lands, site 
density in Planning units 1 and 4 is expected to be approximately equal, and relatively high (around 1 site 
every 40 acres). Planning units 2 and 3 have the least survey proportionate to their area, the fewest sites, 
and consequently the lowest site density of planning units within the Planning Area. Planning Unit 5 is 
the smallest and has proportionately the highest survey coverage of any planning unit in the Planning 
Area. Site density is highest of any planning unit, but the overall site total is low due to its small size. 
Planning Unit 3 has the least public land of any planning unit, and very little of it has been surveyed for 
cultural resources. Consequently, few sites have been recorded. 

On non-BLM-administered lands, Planning units 1 and 4 have the most survey acres and most sites. Site 
density is high in both planning units. Planning Unit 4 contains a large portion of Bandelier National 
Monument, which has one of the highest site densities in the American Southwest at 1 site every 6 acres. 
The Jemez District of the Santa Fe National Forest also has extensive survey coverage and high site 
density. Whether the high site density extends to other lands in the unit is currently unknown given the 
level of survey.  

The NMCRIS data can also provide information on the type of sites in the Planning Area. Table 2.20 
provides a summary of the occurrence of archaeological features by cultural or temporal affiliation. Note 
that these data are not the same as sites, as a single site can have multiple components (affiliations) and 
each component can have more than one associated feature. These data are intended to provide a sense of 
the density and range of temporal or cultural affiliations represented among the known cultural resources 
in the Planning Area. 

On all lands in the Planning Area, Anasazi features are the most abundant and widespread. On public 
lands Navajo and unknown features are the next most abundant, but Navajo features only occur in 
Planning Units 1 and 4. 

Trails, Roads and Railroads 

Historic trails, roads and railroads are another type of cultural resource that are difficult to include in 
tables such as those in the preceding section. Laboratory of Anthropology numbers can be assigned to 
segments that are identifiable on the ground, but this results in a single linear site being comprised of 
many Laboratory of Anthropology numbers. Within the Planning Area, a number of historic trails, roads, 
and railroads have been identified through a Class I Inventory of these linear cultural resources within the 
Planning Area, resulting in the identification of trail, road, and railroad corridors (Myers 2009). No field 
surveys have been carried out to identify the physical remains of the features on the ground. Seven trail or 
road corridors cross public lands within the Planning Area. The linear transportation corridors are listed in 
Table 2.21.  
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TABLE 2.20 
CULTURAL COMPONENTS RECORDED IN THE PLANNING AREA 

 

Jurisdiction Paleo Archaic Mogollon Anasazi Mogasazi Apache 
Euro-

American Hispanic Navajo Pueblo Unknown Total 

BLM  

Unit 1 0 12 9 954 38 0 145 39 204 3 115 1,519 

Unit 2 0 4 0 0 0 0 0 0 0 0 17 21 

Unit 3 0 0 0 4 0 0 0 1 0 0 4 9 

Unit 4 0 28 0 902 0 1 148 62 415 3 348 1,907 

Unit 5 0 4 0 16 0 0 7 7 0 4 39 77 

BLM Total 0 48 9 1,876 38 1 300 109 619 10 523 3,533 

Non-BLM (other federal, state, tribal, private) 

Unit 1 0 51 4 4,841 10 0 1,584 147 2,299 954 1,209 11,099 

Unit 2 2 159 3 1,387 23 0 864 278 248 384 627 3,975 

Unit 3 3 27 24 212 23 11 443 52 2 19 107 923 

Unit 4 5 560 4 6,272 6 2 728 251 476 1,063 1,144 10,511 

Unit 5 1 15 6 388 0 0 105 92 0 46 121 774 

Non-BLM Total 11 812 41 13,100 62 13 3,724 820 3,025 2,466 3,208 27,282 

Planning Area  

Unit 1 0 63 13 5,795 48 0 1,729 186 2,503 957 1,324 12,618 

Unit 2 2 163 3 1,387 23 0 864 278 248 384 644 3,996 

Unit 3 3 27 24 216 23 11 443 53 2 19 111 932 

Unit 4 5 588 4 7,174 6 3 876 313 891 1,066 1,492 12,418 

Unit 5 1 19 6 404 0 0 112 99 0 50 160 851 

Total 11 860 50 14,976 100 14 4,024 929 3,644 2,476 3,731 30,815 
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TABLE 2.21 
LINEAR TRANSPORTATION CORRIDORS WITHIN THE PLANNING AREA 

 
Type Non-BLM BLM 

Trails and 
Roads 

• El Camino Real de Tierra Adentro (an NHT) 

• Long Walk (Forced removal of the Navajo 
and Mescalero Apache to the Bosque 
Redondo) 

• Coronado Expedition Trail 

• Routes Between Zuni Pueblo and 
Albuquerque 

 Amiel Weeks Whipple 

 Edward Fitzgerald Beale 

 Juan de Oñate 

 Dominguez-Escalante 

 Lorenzo Sitgreaves 

• Captain John N. Macomb, 1859, Return from 
Utah 

• The Road from Jemez to Navajo 

 Simpson, Washington - 1849 

 Backus - 1858 

 Shepherd - 1859 

• The Road from Jemez to Abiquiu 

• Roads from Anton Chico and Santa Fe to Fort 
Stanton 

• Carleton Expedition to Abó 

• The Road from Albuquerque to Pecos River 

• Stage Route from Tijeras to Cañon Blanco 

• Santa Fe, New Mexico to Prescott, Arizona 
Stage line 

• Route 66 

• Long Walk (Forced removal of the 
Navajo and Mescalero Apache to the 
Bosque Redondo) 

• Santa Fe, New Mexico to Prescott, 
Arizona Stage line 

• Captain John N. Macomb, 1859, Return 
from Utah 

• The Road from Jemez to Navajo 

 Simpson, Washington - 1849 

 Backus - 1858 

 Shepherd - 1859 

• Coronado Expedition Trail 

• Routes Between Zuni Pueblo and 
Albuquerque 

 Amiel Weeks Whipple 

 Edward Fitzgerald Beale 

• Route 66 
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TABLE 2.21 
LINEAR TRANSPORTATION CORRIDORS WITHIN THE PLANNING AREA (CONT.) 

 
Type Non-BLM BLM 

Railroads • Santa Fe to Torrance  

• Moriarty to almost Hagan 

• Algodones to Hagan and Coyote 

• Bernalillo to San Ysidro to Porter 

• Bernalillo to San Ysidro and La Ventana 

• Domingo to Boom 

• Zuni Mountain Rail Lines 

• Moriarty to almost Hagan 

• Bernalillo to San Ysidro to Porter 

• Bernalillo to San Ysidro and La Ventana 

 

 
Special-Status Resources 

Another aspect of evaluation is designating special-status resources. These include national monuments, 
national historic landmarks, and cultural ACECs (Table 2.22), as well as actual listing on the NRHP. 
Resources determined NRHP-eligible are afforded the same consideration as those that are actually listed, 
but the additional effort entailed in listing properties often reflects a higher degree of publicly perceived 
significance or sentiment for preservation in place. National Historic Landmarks (NHL) are nationally 
significant sites that have received a higher degree of recognition than sites listed only on the NRHP. 
Table 2.21 lists special status resources in the Planning Area with the exception of NRHP-listed historic 
properties. NRHP sites in the Planning Area are so numerous that a listing of them here is not practical. 
These are listed in Appendix F. 

TABLE 2.22 
SPECIAL-STATUS CULTURAL RESOURCES IN THE PLANNING AREA 

 
Type Non-BLM BLM 

National Monuments • Bandelier (south of Frijoles Canyon) 

• El Malpais  

• El Morro  

• Petroglyph  

• Salinas Pueblo Missions  

Kasha-Katuwe Tent Rocks (contains 
cultural resources) 

National Historic 
Trails 

• El Camino Real de Tierra Adentro 

• Long Walk (proposed) 

Long Walk (proposed) 
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TABLE 2.22 
SPECIAL-STATUS CULTURAL RESOURCES IN THE PLANNING AREA (CONT.) 

 
Type Non-BLM BLM 

National Historic 
Landmarks 

• Abo 

• Acoma Pueblo 

• Ernie Pyle House 

• Hawikuh 

• Quarai 

• Sandia Cave 

• San Estevan del Rey Mission Church 

• Zuni-Cibola Complex 

• Manuelito Complex 

• Big Bead Mesa 

• Manuelito Complex 

 Designated Chacoan 
Outliers 

• San Mateo 

• Manuelito-Atsee Nitsaa 

• Manuelito-Kin Hochoi 

• The Dittert Site (within El Malpais 
NCA) 

• Guadalupe Ruin 

 Casamero *  

 Andrews Ranch*  

• Kin Nizhoni* 

Designated Galisteo 
Basin Sites 

• Pa’ako 

• Las Huertas 

• Espinoso Ridge Ruin 

None 

Cultural 
ACECs/SMA 

No equivalent designations • 1870s Wagon Road 

• Azabache Station  

• Big Bead Mesa 

• Canon Jarido 

• Canon Tapia 

• Guadalupe Ruin and Community 

• Headcut Prehistoric Community  

• Historic Homesteads 

• Jones Canyon 

• Pronoun Cave Complex 

* located within Farmington Planning Area but administered by RPFO under inter-area agreement NM-010-071 
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Congressionally Designated Cultural Resources  

Congressionally designated cultural resources are nationally significant cultural resources such as 
national monuments, national historic sites, and NHTs. While Kasha-Katuwe Tent Rocks and El Malpais 
NCA have cultural resource values that are included in their designation, both areas are excluded from 
consideration in this planning effort; both areas have stand-alone land use plans.  

El Camino Real de Tierra Adentro (the Royal Road of the Interior), one of 19 designated NHTs, crosses 
through the Planning Area. The trail connected Mexico City with New Mexico’s Spanish colonial capitals 
at San Juan Pueblo (1598-1600), San Gabriel (1600-1609) and Santa Fe (1609-1821). Although in many 
areas physical evidence of the trail has been obliterated and its exact location is unknown, the remaining 
physical evidence and historical documents were used to identify its probable route and designate a trail 
corridor. El Camino Real de Tierra Adentro roughly parallels the Rio Grande. El Camino Real does not 
currently include public lands in the Planning Area, but it would be desirable for BLM to obtain portions 
of this NHT in the future from willing sellers. The proposed Long Walk NHT records the route taken by 
the U.S. military as they forced the Navajo people to relocate from their homeland in Arizona and western 
New Mexico to Fort Sumner in 1862. Some portions of this route are on public lands, but most are not.  

In addition to these designations, two laws have recognized the national significance of certain sites 
within the Planning Area: 1) COPA of 1995 (which amended PL 96-550 of 1980, the law that originally 
designated Chacoan Outliers as special sites) and 2) GBASPA of 2004. These laws recognize that 39 
Chacoan Outliers and 24 Galisteo Basin sites have special value to the nation through their research and 
interpretive potential and their value to traditional communities. While most of the Chacoan Outliers are 
managed by the FFO and most of the Galisteo sites are managed by the Taos Field Office, some are 
located within the Planning Area, as noted in Table 2.22. These legislatively designated sites have 
provisions for management in their enabling legislation. Both acts allow for the addition of sites in the 
future. 

Traditional Cultural Properties 

As defined at the beginning of this section, TCPs are definite locations deriving significance from 
traditional values associated with them by a cultural group such as an Indian tribe or local community. 
The Planning Area is known to contain TCPs affiliated with a number of Native American tribes, pueblos 
and traditional Hispanic communities such as land grant communities. Some of these locations have been 
identified, and it is likely that other TCPs exist within the Planning Area, but have not been identified to 
the BLM as TCPs by affiliated groups. The identification of TCPs is an ongoing process of consultation 
on a project-by-project basis. Within a given project area, it is possible that only TCPs that will be 
affected by that particular project will be identified. When subsequent projects involving different 
activities are proposed, it is possible that additional TCPs may be identified if the project’s activities are 
determined by the affiliated group to have potential impacts. Additionally, groups may decide that 
revealing the location of TCPs may have greater impacts than allowing the project to proceed without 
identification. For this reason, affiliated groups’ silence on the existence of TCPs within the Planning 
Area should not be interpreted to mean that there are no additional TCPs present, and underscores the 
need for consultation on a case-by-case basis, and for consultation early in the planning process.  
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Given the general preference of affiliated groups to address TCP issues on a case-by-case basis at 
implementation, land use planning decisions concerning TCPs occur on a more general level, including 
identification of planning-area-wide criteria for recognizing potential TCPs including common 
geographic characteristics of TCPs, including springs, rides, peaks, rock outcrops, caves, rock shelters, 
and archaeological sites. Not all of these occurrences will be TCPs, but that must be determined through 
consultation.  

Extent of Identification of, and Responses to Threats 

Threats and disturbances are identified programmatically through the NEPA and Section 106 process and 
through direct observations made by field personnel on a site-by-site basis often associated with 
compliance activities. The RPFO also partners with the New Mexico Historic Preservation Department’s 
SiteWatch program to visit 30 high-value cultural resources on a quarterly basis and document resource 
damage. Responses to threats often involve some level of NEPA and Section 106 of the NHPA 
compliance that identifies cultural resources in the area of potential effect, potential impacts, and 
mitigation measures. The specific responses or mitigations depend on the nature of the impacts and 
cultural resources involved and are determined on a case-by-case basis. These often include 
documentation, signage, fencing, or increased patrols. 

Currently, the most imminent threats to cultural resources arise from increasing visitation in areas that 
have not been inventoried, including high-use portions of the Ojito Wilderness. 

Extent of Interpretation of Resources 

Currently, only Guadalupe Ruin and Casamero are interpreted for the public. In the case of Casamero, 
this includes printed brochures and signage at the site. Guadalupe has signage but no printed materials. 

2.1.9.4 Trends  

Extent of Inventory and Evaluation 

Based on annual data compiled in Table 2.18 for the past 8 to 10 years, the number of sites identified is 
largely a function of the number of acres inventoried, which is a function of the extent of projects 
requiring compliance with Section 106 of the NHPA. Approximately 10 percent of BLM-administered 
lands within the Planning Area have been inventoried for cultural resources. On average, 2,500 acres are 
surveyed per year, with an average of 75 new sites recorded per year.  

Extent of Identification of, and Responses to Threats 

The identification of threats to cultural resources has remained relatively constant over the past 10 years 
of available data, although threats have increased to particular areas where visitation has increased. This 
includes the San Ysidro Trials Area and camping destinations within the Ojito Wilderness. 
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Extent of Interpretation of Resources 

The level of interpretation has not changed since the previous RMP.  

2.1.9.5 Forecast 

Extent of Inventory and Evaluation 

The amount of inventory conducted per year is expected to continue to average around 2,500 as no 
changes in the number and extent of internally and externally proposed projects are expected. The number 
of sites discovered per year is expected to remain around 75, with about 80 percent of those eligible for 
listing on the NRHP. Over the next 20 years if the amount of project work remains relatively constant, an 
addition 5 percent of public lands within the Planning Area will be inventoried resulting in the discovery 
of an additional 1,500 sites, 1,200 or more of which are likely to be eligible for listing on the NRHP. 
However, the amount of inventory and sites discovered and evaluated may increase due to an emphasis on 
proactive cultural resources accomplishments encouraged by the 1998 Protocol Agreement between BLM 
and SHPO for implementing the 1997 nationwide Programmatic Agreement between the BLM and the 
National Council of State Historic Preservation Offices. This agreement was not in place when the 
previous RMP was developed.  

Extent of Identification of, and Responses to Threats 

As the population center of Albuquerque continues to grow, visitation and impacts to cultural resources 
will continue to increase in the foreseeable future. Responses to threats are likely to continue to be on a 
case-by-case basis. 

Extent of Interpretation of Resources 

The extent of interpretation has remained unchanged over the life of the previous RMP and is likely to 
continue in the future. 

2.1.9.6 Key Features  

Key features include cultural and heritage resources that are being interpreted for the public or protected 
by special designations. Key features in the Planning Area are listed in Table 2.21 and in the Special 
Designations section of this document. Several of these are also interpreted for the public (Casamero and 
Guadalupe). Other key features include known TCPs, such as the Mount Taylor Cultural Landscape and 
Big Bead Mesa. 

2.1.10 Wildland Fire Ecology and Management  

2.1.10.1 Indicator 

The frequency of fire is often used as an indicator of how well ecosystems are adapted to fire. This can be 
discussed in terms of fire regime, which is the combination of fire frequency, predictability, intensity, 
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seasonality, and extent characteristic of fire in an ecosystem. There are many ways to classify fire 
regimes. They can be based on the characteristics of the fire itself or on the effects produced by the fire 
(Agee 1993). Fire regimes have been described by factors such as frequency, severity, intensity, and size 
of burn. 

The 2001 Federal Fire Policy references preliminary FRCC data as a way of inferring risk to ecosystem 
sustainability and risk of uncharacteristic wildland fire behavior and effects (Schmidt et al. 2002). These 
are qualitative measures that incorporate the concept of historic fire regimes as a baseline against which 
current conditions are compared. Table 2.23 describes the attributes associated with each FRCC. 

TABLE 2.23 
CURRENT FIRE REGIME CONDITION CLASSES 

 
Condition 

Class Attributes 
Example Management 

Options 

Condition 
Class 1 

• Fire regimes are within or near a historical range. 

• The risk of losing ecosystem components is low. 

• Fire frequencies have departed from historical 
frequencies by no more than one return interval. 

• Vegetation attributes (species composition and 
structure) are intact and functioning within a historical 
range. 

Where appropriate, these areas 
can be maintained within the 
historical fire regime by 
treatments such as fire use. 

Condition 
Class 2 

• Fire regimes have been moderately altered from their 
historical range. 

• The risk of losing key ecosystem components has 
increased to moderate. 

• Fire frequencies have departed (either increased or 
decreased) from historical frequencies by more than 
one return interval. This will result in moderate 
changes to one or more of the following: fire size, 
frequency, intensity, severity, or landscape patterns. 

• Vegetation attributes have been moderately altered 
from their historical range. 

Where appropriate, these areas 
may need moderate levels of 
restoration treatments, such as 
fire use and hand or 
mechanical treatments, to be 
restored to the historical fire 
regime. 

Condition 
Class 3 

• Fire regimes have been significantly altered from their 
historical range. 

• The risk of losing ecosystem components is high. 

• Fire frequencies have departed from historical 
frequencies by multiple return intervals. This will 
result in dramatic changes to one or more of the 
following: fire size, frequency, intensity, severity, or 
landscape patterns. 

• Vegetation attributes have been significantly altered 
from their historical range. 

Where appropriate, these areas 
may need high levels of 
restoration treatments, such as 
hand or mechanical treatments. 

These treatments may be 
necessary before fire is used to 
restore the historical fire 
regime. 

Source: USDI BLM 2004a 
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Fire regime alteration over time and space is vitally important to understanding the role of fire in 
ecosystems. Historic fire regimes may be thought of as a backdrop against which current FRCC is 
described. Restoration of historic fire regimes can be a goal within a particular area due to social and 
political constraints. By delineating FRCCs within the context of historic fire regime, however, land 
managers may be better able to predict fire extent, severity, intensity, and effects. 

2.1.10.2 Current Condition 

Fire Regimes 

Based on the historic fire regimes and on-the-ground conditions, BLM had assigned lands within the 
Planning Area into the three FRCCs (USDI BLM 2004a). Table 2.24 summarizes current FRCC acres for 
the Planning Area. The geographical locations of the FRCC in each Planning Unit are included on  
Map 2.7. 

TABLE 2.24 
FIRE REGIME CONDITION CLASS ACREAGES BY PLANNING UNIT 

 

Planning Unit Class 1 Acres Class 2 Acres Class 3 Acres 
Not 

Inventoried Total 

Unit 1  3,231  62,887  39,124  872  106,113 

Unit 2  2,843  94,518  9,194  33,197  139,752 

Unit 3  1,210  5,883  7,442  1,740  16,275 

Unit 4  66,267  320,276  45,318  6,426  438,287 

Unit 5  1,439  7,419  2,982  882  12,722 

Source: USDI BLM 2004a 

Land managers have recognized fire as a natural disturbance that plays a significant role in healthy 
ecosystem function, and there is a need to reintroduce fire into the landscape. The FRCC system is useful 
in determining ecosystem degree of departure from its historic range of variability in terms of fire. The 
development of Fire Management Units (FMUs) is an attempt by managers to allow fire to play its role 
as a natural disturbance within social constraints. FMUs are predetermined areas that have similar fuels, 
topography, management objectives, and resource needs that allow each area to be managed as a unit. In 
terms of fire management, FMUs are important planning categorizations that allow management to 
determine how to respond to wildfire in a given area and where to focus resources in case of multiple 
ignitions. FMUs are delineated with consideration of public safety concerns first and natural resource 
values second. Public lands in New Mexico are assigned to one of four FMU categories as described 
below in Table 2.25. These FMU categories are shown on Map 2.8. 
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TABLE 2.25 
APPROVED FIRE MANAGEMENT UNIT CATEGORY OVERVIEW 

 
Wildland Fire Management Vegetation Treatments 

 

Fire Management Unit 
(FMU) Category 

Suppression 
Priority 

Suppression 
Strategy 

Wildland
Fire Use* Prescribed Fire 

Mechanical/ 
Chemical/ 
Biological 

A Full Suppression 
Areas. Fire is not 
desired at all. 

High Aggressive. 
Suppress fires 
to limit 
acreage 
burned. 

No No, except pile 
burning of 
mechanically 
Removed 
vegetation. 

Yes, fuel hazard 
reduction to 
mitigate risks a 
priority. 

B Fire Use Following 
Mitigation -
Unplanned 
wildland fire is not 
desired. 

High Limit acreage 
burned, 
weighing 
suppression 
costs against 
potential 
damage from 
fire. 

No Yes, fuel hazard 
reduction to 
mitigate risks a 
priority. 

Yes, fuel hazard 
reduction to 
mitigate risks a 
priority. 

C Fire Use as 
Opportunities 
Arise. Wildland 
fire is desired with 
consideration of 
significant 
constraints. 

Moderate Use least cost 
suppression 
tactics where 
fire is not 
damaging 
resources. 

Yes, 
under 
very 
limited 
prescribed 
conditions 

Yes, used to 
attain desirable 
resource 
conditions. 

Yes, used to attain 
desirable resource 
conditions. 

D Fire Use Emphasis 
Area. Wildland 
fire desired fewer 
constraints. 

Low Use least cost 
Suppression 
tactics. 
Consider 
wildland fire 
use if 
appropriate. 

Yes, 
under 
prescribed 
conditions 

Yes, used to 
attain desirable 
resource 
conditions; fuel 
hazard reduction 
is lower priority 
than “C” FMU. 

Yes, used to attain 
desirable resource 
conditions; fuel 
hazard reduction 
is lower priority 
than “C” FMU. 

Source: USDI BLM 2004a 
*Wildland fire use is the management of wildland fires to accomplish specifically stated resource management goals in defined 
geographic areas. 
 
Wildland Fire Management Strategies 

Within the defined FMUs, BLM has developed specific management strategies to meet public safety and 
resource objectives. For example, fires within ACECs and Wilderness Study Areas (WSAs) may not pose 
a threat to public safety if allowed to burn. The resource values associated with ACECs and WSAs may 
necessitate a high fire suppression priority; therefore, these areas may be assigned to FMU Category A. 

Table 2.26 shows fire and fuels management strategies by the FMUs in the Planning Area. 



 2.0―Area Profile 

Rio Puerco Field Office RMP/EIS   2-135 December 2009 
Analysis of the Management Situation   

TABLE 2.26 
DESCRIPTION OF WILDLAND FIRE MANAGEMENT STRATEGIES BY 

FMU IN THE PLANNING AREA 
 

Fire Management Unit 
(FMU) 

Suppression
Priority 

Wildland
Fire Use* 

Fuels 
Treatment 

Community 
Assistance/ 
Protection 

Planning 
Unit 

C1. North Malpais High Medium High High 1 

D2. West Malpais Wilderness Low High Low Low 1 

C3. Wilderness and WSAs (7 
subunits) 

Low Low Medium Low 1, 2, & 4 

B4. Kasha–Katuwe Tent Rocks High Low Medium Medium 4 

C5. Mesa Chivato Low Medium Low Low 4 

B6. Sandia High Low Low High 5 

C7. Scattered Grass/ Shrub Lands Medium Low Medium Medium 2, 3, & 4 

B8. Candy Kitchen High Low High High 1 
See notes on next page. 
Source: USDI BLM 2004a, 2007 
Notes: WSA = wilderness study area, WFU = wildland fire use 
*Wildland fire use is when unplanned ignitions are monitored rather than suppressed in order to achieve resource objectives. For 
example, if a lightning strike ignites a fire in an area slated for prescribe fire in the following year, appropriate management 
response may include WFU as a tactic, as long as the intensity of the burn is not such that it would harm the soil, air, or other 
natural or cultural resources. 
 
Fuels Treatments 

According to coarse-scale spatial estimates for New Mexico, the fire regimes and frequencies on about 
7.8 million of the 13.4 million acres of BLM-administered public lands in the state have been either 
moderately or significantly altered (USDI BLM 2004b). The result is moderate to dramatic changes in fire 
size, intensity, severity, and/or landscape patterns. Based on estimates of the condition, these 7.8 million 
BLM-administered acres in New Mexico need treatments to restore the historical fire regime. The 
Planning Area contains 921,000 acres that need to be treated. 

Fuels treatment uses various tools (i.e., prescribed fire, mechanical, biological, chemical) to reduce 
hazardous fuel loads, or to achieve resource objectives. A goal of treating 73,249 acres by prescribed fire 
and non-fire treatments annually for the Planning Area was developed in the Decision Record and RMP 
Amendment for Fire and Fuels Management on Public Land in New Mexico and Texas (USDI BLM 
2004a). The acreage goal was based on a full funding and staffing scenario. Actual prescribed fire 
accomplishments vary greatly from year to year due to weather patterns; actual mechanical treatment 
accomplishments tend to be based on annual budget allocation.  

Prescribed burning within the Planning Area takes place year round. The majority of pile burning takes 
place during the winter and late spring, but also can take place during monsoon season. Grassland burns 
take place before green-up in late winter. Ponderosa pine and piñon-juniper burns take place during late 
spring and summer and have the tightest windows for opportunity, as they require the warmest and driest 
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parameters to meet objectives. Table 2.27 shows approved fuels management treatments for the FMUs in 
the Planning Area. 

TABLE 2.27 
DESCRIPTION OF APPROVED FUELS MANAGEMENT TREATMENTS BY FMU  

IN THE PLANNING AREA 
 

Prescribed Fire (RX Acres) Mechanical Thinning (Acres) 
Fire Management 

Unit 
(FMU) 

Fuel 
Reduction 

Wildlife 
Habitat 

Total  
Rx 

Fuel 
Reduction 

Wildlife 
Habitat 

Total 
Mechanical 

Planning 
Unit 

C1. North Malpais 30,504 31,136 61,640 1,196 2,302 3,498 1 

D2. West Malpais 
Wilderness 

None 
(WFU) 

None 
(WFU) 

None 
(WFU) 

None 
(WFU) 

None 
(WFU) None (WFU) 1 

C3. Wilderness and 
WSAs (7subunits)  0 11,955 11,955 None 

(WSA) 
None 

(WSA) None (WSA) 1, 2, & 4 

B4. Kasha–Katuwe 
Tent Rocks 600 0 600 600 0 600 4 

C5. Mesa Chivato 10,327 0 10,327 0 716 716 4 

B6. Sandia None None None None None None 5 

C7. Scattered 
Grass/Shrub  4,133 1,081 5,214 2500 1,415 3,915 2, 3, & 4 

B8. Candy Kitchen 1,460 2,090 3,550 5,480 1,130 6,610 1 
Source: USDI BLM 2004a; 2007 
Notes: WSA = wilderness study area, WFU = wildland fire use 
 

Fire Suppression 

Residential developments in outlying areas that are surrounded by lands in the Planning Area are termed 
wildland-urban interface (WUI) areas. These are high priority suppression areas due to public safety 
concerns. The WUI areas in the Planning Area are shown as Category B areas on Map 2.8. The following 
is a list of WUI areas in the Planning Area: 

• Tent Rocks 

• Sandia 

• Candy Kitchen 

The communities of Candy Kitchen and Pueblo de Cochiti (B4.FMU) are listed in the Federal Register as 
a community at risk from wildfire. The National Fire Plan directs funding to projects designed to reduce 
the risks to these identified communities. 
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The Planning Area contains 17 rural volunteer fire departments that are eligible for rural fire assistance 
grant funding. From 2001 to 2006, 32 grant requests were filled for a total of $299,316. This funding goes 
to the departments to enhance their abilities to fight wildland fires on BLM or nearby lands and are 
typically used for wildland firefighting equipment and training. 

2.1.10.3 Trends  

Fire Regimes 

Historic fire regimes in New Mexico were developed through an interaction of vegetation communities, 
topography, climate, and ignition sources. Lightning has been a source of fire ignition over geologic time, 
and the use of fire by Native Americans during the past several centuries is probably not fully understood 
(Denevan 1992). The term historic generally refers to the period from about 1500 to late 1800, a time 
before extensive settlement by European-Americans in many parts of North America, before intense 
conversion of wildlands for agricultural and other purposes, and before fire suppression effectively altered 
fire frequency in many areas (Brown et al. 2000). 

The number and size of wildland fires is heavily dependent on environmental factors that are variable 
over time. Fuel characteristics, climate, topography, and suppression activities all interplay to create the 
dynamics of wildland fire. Some trends may be apparent by analyzing the number and size of past fires 
(Table 2.28). 

TABLE 2.28 
WILDLAND FIRE HISTORY TRENDS ON PUBLIC LAND OF THE PLANNING AREA 1980-2008 

 
 Lightning-caused Fires Human-caused Fires Total Fires 

Years Number Acres Number Acres Number Acres 

1980-1987  52  513  10  128  62  641 

1988-1995  52  7,805  21  42  73  7,847 

1996-2003  70  23,224  15  702  85  23,926 

2004-2008  34  29  2  <1  36  29 

Total  208  31,571  48  872  256  32,443 

Source: USDI BLM 2004b; BLM Wildland Fire Management Information Database 

From 1980 through 2008, the Planning Area averaged 7 fires per year, burning an average of 1,159 acres 
annually. Generally, lightning or naturally caused fires accounted for approximately 75 percent of the 
fires, while a variety of human-caused fires account for the other 25 percent. The majority of the 
lightning-caused fires occurred from May to September, while human-caused fires have occurred at all 
times of the year (USDI BLM 2004b). 

While the majority of fires are relatively insignificant in terms of size and fire intensity, periodic large fire 
events typically burn at high-intensity levels. These fires can reach several thousand acres in size in a 
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short period of time. The majority of large fires in the Planning Area occur in short-grass savanna, short-
grass shrub vegetation and ponderosa pine. Other large fires occur in the piñon-juniper shrublands. 

Wildland Fire Management Strategies 

The following information is summarized from the RPFO Fire Management Plan for 2008. 

Fuels Treatments 

Approximately 10 mechanical fuels treatment projects for a total of 800 to 1,100 acres are currently 
planned each year across the Planning Area. Approximately 700 acres are fuels reduction projects within 
the WUI (National Fire Plan Operating and Reporting System [NFPORS] 2008). The RPFO utilizes 
contracts, assistance agreements and force account employees to complete its mechanical fuels reduction 
projects. 

Since the advent of the National Fire Plan, the mechanical fuels reduction workload has increased 
dramatically from 222 acres in 2001 to 1,111 acres in 2007 (NFPORS 2008). Yearly fluctuations in acres 
of mechanical fuels reductions are noted below. 

• 2001: 222 acres 

• 2002: 472 acres 

• 2003: 574 acres 

• 2004: 1,063 acres 

• 2005: 653 acres 

• 2006: 812 acres 

• 2007: 1,111 acres 

• 2008: 1,095 acres 

In addition to mechanical treatments, the Planning Area uses chemical treatments for fuels reduction. In 
2003 and 2008, a total of 8,117 acres of sagebrush and piñon and juniper were treated with the chemical 
Tebuthiron to reduce encroachment onto historical grasslands. These treatments are being monitored and 
evaluated to determine if this is an effective tool for fuels reduction in the future. As a result of fuel 
treatments, approximately 1,255 acres of FRCC 3 have been moved to FRCC 1, and approximately 3,767 
acres of FRCC 2 have been moved to FRCC 1 since 2001 (USDI BLM 2004b, NFPORS 2008). These 
treatments occurred in Planning units 1and 4.  

Since 2001, the RPFO has conducted prescribed fires on 16,706 acres. Drought conditions and wildfire 
activity curtailed planned projects in 2002, 2004, 2005, 2006, 2007, and 2008. Planned and implemented 
prescribed fire activity is summarized in (Table 2.29). 
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TABLE 2.29 
PRESCRIBED FIRE ON PUBLIC LAND OF THE PLANNING AREA, 2001–2008 

 
 Prescribed Fire Treatments 

Year Planned Acres Implemented Acres 

2001 1,200 1,592 

2002 1,000 1,137 

2003 5,325 4,251 

2004 3,849 3,815 

2005 3,824 1,398 

2006 2,225 1,757 

2007 2,565 1,510 

2008 3,200 1,246 

Total 23,188 16,706 

 

All burns were on FRCC 2 lands with about 70 percent moving to FRCC 1 after the burns. The fire 
management staff, in collaboration with the resource specialist staff, (e.g., wildlife biologists, range 
conservationists) initiates most of the prescribed fire projects. 

Fire Suppression 

Fire suppression in the Planning Area has been influenced primarily by direction provided in the Review 
and Update of the 1995 Federal Wildland Fire Management Policy (National Interagency Fire Center 
2001). This policy emphasizes the role of fire as a natural process and contains guidance to allow fire to 
function in this role, among other things (refer to above policy for more information). Expanding WUI 
areas are creating more areas where wildfire poses a risk to the public. These areas may demand high 
suppression priority. Collaborative efforts in Sandoval and Cibola counties have created countywide fire 
risk and hazard mitigation plans and Community Wildfire Protection Plans (CWPPs). 

2.1.10.4 Forecast  

Fire Regime 

Natural and human-caused fires will continue throughout the Planning Area. The majority of natural fires 
will be ignited by lightning every year from May to September. Natural fires are expected to continue to 
account for approximately 75 percent of the annual number of ignitions. The size of these fires will 
depend on weather, topography, fuel characteristics, and suppression response times. 

Human-caused fires will continue to occur year round and likely will increase in ignitions per year over 
the next 20 years. The primary drivers for increased human-caused ignitions in the Planning Area are 
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activities associated with recreation and WUI areas. Places that draw recreation and development have an 
increased potential for ignition from human activities. 

The likelihood that any fire will improve the FRCC of an ecosystem will depend on two things—first, the 
condition of the system before the burn, and second, the management of the community after the burn. 
For example, a community that is in FRCC 3 due to high densities of invasive grasses will not likely 
improve as a result of fire alone. Disturbance from fire creates niches for colonizing plants and releases a 
pulse of nutrients to the soil. These conditions create ideal conditions for opportunistic and invasive plant 
colonization. If the fire does not burn hot enough to destroy the existing seedbank of invasive grass, or if 
there is a seed source adjacent to the burned area, the FRCC may not be improved and could potentially 
deteriorate. 

In addition, the management of an area after a burn will continue to play a key role in the resulting FRCC. 
Emergency stabilization and rehabilitation practices may improve FRCCs by altering the post-burn plant 
community. FRCC is improved when the resulting plant community better resembles those plant 
community characteristics present under the historic fire regime. These characteristics involve surface 
fuel continuity, fuel structure, fuel moisture, and photosynthetic processes. 

Wildland Fire Management Strategies 

Fuels Treatments 

The average fire size will remain static or be reduced slightly over the next 20 years. The primary drivers 
include mechanical fuel treatments, prescribed fire, suppression activities, and natural variables such as 
weather and vegetation conditions. Fuel reduction using mechanical methods outside the WUIs will be 
done in piñon-juniper woodlands and in grasslands with piñon-juniper and other shrub encroachment. 
With treatment, these areas should be converted from FRCC 3 to FRCC 2 and FRCC1.  

A goal of treating 23,500 acres by prescribed fire and nonfire treatments annually for the RPFO was 
developed in the RMP Amendment for Fire and Fuels Management on Public Land in New Mexico and 
Texas (USDI BLM 2004a). Assuming this goal is met, reductions in average yearly fire size and number 
could be realized throughout the Planning Area. Fuels treatments over the next 20 years are expected to 
increase with priority given to communities at risk and communities of interest. As hazardous fuel 
treatments and prescribed fire increase, FRCCs will change to lower classes on a greater number of acres. 
Reducing fuels across large areas would decrease the potential for large fires. 

Fire Suppression 

WUI areas are expected to grow, or remain static over the next 20 years, which would result in fire 
suppression in more areas to respond to public safety concerns. Risk associated with fire danger will 
increase as population and recreational use increases and will continue to rise until communities complete 
community wildfire protection plans, or countywide fire risk and hazard mitigation plans. Completion of 
these plans will enhance agency partnerships and the potential of communities to receive rural fire 
assistance funding and grants. 
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The RPFO has completed CWPP for the communities of Candy Kitchen and Wild Horse (Bastik 2006). 
Plans for protection of these communities and other communities at risk (Pueblo de Cochiti) and 
communities of interest (Village of Cuba, Zuni Mountain) are also addressed in county-wide CWPPs 
completed for Sandoval, Cibola, and Catron counties. Any future CWPP would be tiered to the respective 
county plan. 

2.1.10.5 Key Features  

Fire management will focus on two key features, fuels treatments and fire suppression, for firefighter and 
public safety reasons. WUI areas, in priority order for fuels treatment, are the Candy Kitchen, Wild 
Horse, and South Cuba Healthy Forest Restoration Act (HFRA) project areas, and Tent Rocks and Zuni 
Mountain Healthy Forest Initiative (HFI) project areas. Non-WUI fuels treatment projects are scattered 
across the Planning Area and include Mertz Ranch, Ignacio Chavez, Chain of Craters, Cerro Comadre, 
Cerro Brillante, Six Section, Cerro Rendija, and the North Sagebrush Unit. 

The highest priority FMUs for suppression in the Planning Area are ranked as: 

1. Tent Rocks 

2. Sandia 

3. Candy Kitchen 

4. North Malpais 

5. Grass/Shrub 

Tent Rocks is an important recreation area and Sandia, Candy Kitchen, North Malpais and the 
Grass/Shrub FMUs contain WUI areas. 

2.1.11 Paleontological Resources  

Paleontology is a biologic and geologic scientific discipline involving the study of fossil materials. 
Paleontological resources (fossils) include the bones, teeth, body remains, traces, or imprints of plants and 
animals that have been preserved in the Earth’s crust since some past geologic time. All fossils can offer 
scientific information, but not all fossils offer significant scientific information. Among paleontologists, 
fossils are generally considered scientifically significant if they are unique, unusual, rare, diagnostic or 
important, or add to the existing body of knowledge in a specific area of science.  

The BLM is legally mandated to identify, evaluate, and manage paleontological resources as part of its 
multiple use management practices. Management of paleontological resources on BLM-administered 
lands is aimed at protecting scientifically significant fossils for the benefit of the public. Significant fossils 
are defined by BLM policy to include all vertebrate fossil remains (body and trace fossils) and those plant 
and invertebrate fossils determined to be scientifically unique on a case-by-case basis. 
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Fossils are important because they provide information about the relationships of living and extinct 
organisms, their evolution, and their distribution. Progressive changes seen in fossil lineages provide 
critical information on the evolutionary process—the ways that new species arise and organisms adapt or 
fail to adapt to changing environmental circumstances.  

Fossils also serve as important guides to the ages of the rocks in which they are found. They are useful in 
determining the temporal relationships of rock units from one area to another and in identifying the timing 
of geologic events. Time scales established by fossils provide chronological frameworks for geologic 
studies of all kinds. Fossils can also provide clues regarding the depositional environments of the 
sedimentary rocks in which they are preserved, can be important indicators of ancient climates, and can 
help document climatic change. 

2.1.11.1 Indicator  

The fossils found on public lands are considered part of our national heritage and are therefore afforded 
protection. Vertebrate fossils or other noteworthy occurrences of invertebrate and plant fossils are 
considered significant by the BLM. Invertebrate and plant fossils are typically more abundant, and the 
BLM does not ordinarily consider them to be of significance. 

Indicators for the condition of paleontological resources are as follows: 

• Type of fossil resource present (vertebrate, invertebrate, or plant). 

• Prevalence of the fossil resource in the area. 

• Physical condition of the fossil. 

• Scientific, educational, and/or recreational value of the resource. 

A classification scale, termed the Potential Fossil Yield Classification (PFYC), has been developed to 
estimate the potential for discovering significant fossils during any surface-disturbing activity in specific 
geologic formations. Based on specific geologic formations, the scale uses a ranking of 1 through 5, with 
Class 5, 4, and 3 being assigned to high potential rock units.  

Table 2.30 below summarizes Management Concerns by PFYC.  
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TABLE 2.30 
MANAGEMENT CONCERNS BY POTENTIAL FOSSIL YIELD CLASSIFICATION 

 
PFYC Management Concern  

5 Management Concern for paleontological resources on Class 5 acres is high. Class 5 acres have produced 
important fossils and Site specific mitigation will be required. Class 5 acres are determined as more data is 
collected.  

4 Management Concern for paleontological resources on Class 4 acres is high, but may very in occurrence 
and predictability. Proposed ground-disturbing activities require assessment to determine whether 
significant paleontological resources occur in the area of proposed action. Mitigation may be required. 

3 Management Concern for paleontological resources on Class 3 acres may extend across the entire range. 
Ground disturbing activities need to be evaluated on a case-by-case basis for the need to mitigate.  

2 Management Concern for paleontological resources on Class 2 acres is low. Ground disturbing activities 
not likely to require mitigation.  

1 Management Concern for paleontological resources on Class 1 acres is low.  
 

2.1.11.2. Current Condition  

Fossil resources are part of the geologic formation in which they occur. Most fossils occur in sedimentary 
rock formations, where they may be distributed extensively both vertically and horizontally throughout 
the formations, or they may occur in discontinuous pockets. Few geologic formations are uniformly rich 
in fossils throughout, and some are richer in fossils than others. Although experienced paleontologists can 
predict which formations will contain fossils and, in general, what types of fossils will be found based on 
the age of the formation and its depositional environment, predicting the exact location where fossils will 
be found without field surveys is not possible. Development of the PFYC is based in part on known fossil 
occurrences, and geology (see Map 2.3). Acreages of each class can be expected to change as more data is 
collected from ongoing field surveys and inventories.  

The PFYC map (Map 2.9) was developed by the BLM. Since the scale of the base map is 1:500K, the 
RPFO would refine the data as part of plan implementation. The geologic units range from almost two 
billion years old to the present. Almost all fossils are found in sedimentary deposits. Sedimentary rocks 
form in marine and non-marine environments and include sandstone, siltstone, shale, and limestone. 
There are caves in lava tubes in volcanic fields and limestone terrains within the Planning Area that can 
serve as traps for animals and have preserved a record of the changing conditions through the ice ages 
(New Mexico Museum of Natural History and Science [NMMNHS] 2005). The PFYC of both volcanic 
and limestone areas may be 1, 2, or 3, but cave and karst conditions should enter into decisions.  

Within the Planning Area, Class 5, 4 and Class 3 geologic formations account for approximately 31 
percent of the total acreage, including all ownerships. About 32 percent of public land in the Planning 
Area is underlain by Class 2 formations, and Class 1 makes up 37 percent of the Planning Area.  

Although the Planning Area contains rocks as old as 2 billion years, known fossil deposits represent about 
300 million years, reflecting a long history of life on earth. Many major fossil bearing formations 
identified within New Mexico are present in the Planning Area. Vertebrates represented within these 
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sedimentary rocks range from fish, reptiles, amphibians, dinosaurs, birds, and mammals. Rock units 
exposed in the Planning Area include some important boundaries, including the transition from fish to 
early land dwelling animals, into a dinosaur dominated ecosystem, through early and middle portions of 
the predominance of mammals. Data contained in this section is derived from the NMMNHS Collections 
database.  

Planning Unit 1 

Located in west-central New Mexico, Planning Unit 1 contains 364,208 acres of surface estate where 
BLM has direct responsibility for management of surface resources. In the case of split estate, any 
paleontological resources belong to the surface owner. BLM’s obligation in a case where a federal action 
may affect the paleontological resources is to ensure the action is conditioned with appropriate 
paleontological mitigation recommendations to protect the interests of the surface owner. For this reason, 
the tables of PFYC at the end of this section are not separated by surface ownership.  

Specific physiographic features occurring within the Planning Unit 1 include: the Zuni Uplift, Zuni Basin, 
and the Zuni Bandera Lava Fields. Various geologic formations occur at the surface of the earth within 
these physiographic features and vary in potential to contain significant fossil resources.  

Planning Unit 1 contains geologic formations ranked 4 and 3 for potential to produce significant fossil 
resources. Formations that occur in Planning Unit 1 and have produced vertebrate fossils include: (oldest 
to youngest) Triassic, Jurassic, Cretaceous, Paleogene and Neogene rock units. Table 2.31 shows fossils 
produced from these geologic formations. Table 2.32 shows acres by PFYC in Planning Unit 1. 

TABLE 2.31 
PLANNING UNIT 1 FOSSILS PRODUCED BY GEOLOGIC PERIOD 

 
Geologic Period Fossils 

Neogene Vertebrate 

Proboscidea 

Paleocene  Vertebrate 

Perrisodacytal 

Artiodacytal 

Plants 

Ficus 

Populus 

Quercus 

Salix 
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TABLE 2.31 
PLANNING UNIT 1 FOSSILS PRODUCED BY GEOLOGIC PERIOD (CONT.) 

 
Geologic Period Fossils 

Cretaceous Vertebrate 

Tyrannosauride 

Hadrosaur 

Ankylosaurs 

Ceratopcian 

Pleisosaurs 

Chrondrichtyes  

Invertebrate 

Ammonites 

Bivalves 

Jurassic Vertebrate 

Triassic Vertebrate  

Temnospondyl 

Archosauria 

Crocodylotarsi 

Therapsid  

Vertebrate Traces 

Coprolites 

Tracks  

Invertebrates 

Uniodoida 

Plants 

Root Casts 

Zamites  

Pennsylvanian Invertebrates 
Brachipodia 
Articulata 
Bivalvia  

SOURCE: NMMNHS Collections Database 2007.  
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TABLE 2.32 
ACRES BY PFYC IN PLANNING UNIT 1 

 
Planning Unit One Acres 

Class 1 983,316

Class 2 976,035

Class 3 793,974

Class 4 238,295

Class 5 0

Total 2,991,620

 

Planning Unit 2  

Located in the Central New Mexico, Planning Unit 2 contains 139,724 acres of surface estate where BLM 
has direct responsibility for management of surface resources. In the case of split estate, any 
paleontological resources belong to the surface owner. BLM’s obligation in a case where a federal action 
may affect the paleontological resources is to ensure the action is conditioned with appropriate 
paleontological mitigation recommendations to protect the interests of the surface owner. For this reason, 
the tables of PFYC at the end of this section are not separated by surface ownership.  

Specific physiographic features occurring within Planning Unit 2 include: the Acoma Sag, Mount Taylor 
Volcanic Field, Lucero Uplift, Rio Puerco Fault Zone and the Albuquerque Basin. Various geologic 
formations occur at the surface of the earth within these physiographic features and vary in potential to 
contain significant fossil resources.  

Planning Unit 2 contains geologic formations ranked 3 and 2 for potential to produce significant fossil 
resources. Formations that occur in Planning Unit 2 and have produced vertebrate fossils include: (oldest 
to youngest) Pennsylvanian, Permian, Triassic, Jurassic, Cretaceous, Paleogene and Neogene rock units. 
Table 2.33 shows fossils produced from these geologic formations. Table 2.34 shows acres by PFYC in 
Planning Unit 2.  
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TABLE 2.33 
PLANNING UNIT 2 FOSSILS PRODUCED BY GEOLOGIC PERIOD 

 
Geologic Period Fossils 

Neogene Vertebrate  

Proboscidea 

Lagomorph 

Artidacytal 

Invertebrate 

Gastropods  

Paleocene  Vertebrate 

Perrisodacytal 

Cretaceous Vertebrate 

Tyrannosauride 

Hadrosaur 

Ankylosaurs 

Ceratopcian 

Pleisosaurs 

Chrondrichtyes  

Invertebrate 

Ammonites 

Bivalves 

Jurassic Vertebrate 

Triassic Vertebrate  

Temnospondyl 

Archosauria 

Crocodylotarsi 

Saurischia 

Vertebrate Traces 

Coprolites 

Tracks  

Invertebrates 

Plants 

Permian Vertebrate 

Tracks  
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TABLE 2.33 
PLANNING UNIT 2 FOSSILS PRODUCED BY GEOLOGIC PERIOD (CONT.) 

 
Geologic Period Fossils 

Pennsylvanian Invertebrate 

Insects  

SOURCE: NMMNHS Collections Database 2007.  

 

TABLE 2.34 
ACRES BY PFYC IN PLANNING UNIT 2 

 
Planning Unit 2 Acres 

Class 1 816,652 

Class 2 457,067 

Class 3 410,990 

Class 4  422,699 

Class 5 0 

Total: 2,107,408 

 

Within Planning Unit 2, the surface acreage is concentrated within the Acoma Sag and the Lucero Uplift. 
Geologic formations exposed at the surface include Permian, Triassic, Jurassic and Cretaceous 
sedimentary rocks. Some checkerboard pattern of BLM-administered lands occurs within the 
Albuquerque Basin east of the Lucero Uplift where Neogene formations are exposed. These rock units are 
all given Class 3 sensitivity and would require some level of screening for paleotological resources when 
considering land use authorizations. Site specific clearances will be considered when permitting surface 
disturbing activities. Known localities have been documented within the rock units exposed in Planning 
Unit 2.  

In addition, there have been excavations and recovery of significant fossil resources within caves formed 
in mineral spring deposits and along fault scarps and landslide deposits.  

Planning Unit 3 

Located in central New Mexico, Planning Unit 3 contains 16,356 acres of surface estate where BLM has 
direct responsibility for management of surface resources. In the case of split estate, any paleontological 
resources belong to the surface owner. BLM’s obligation in a case where a federal action may affect the 
paleontological resources is to ensure the action is conditioned with appropriate paleontological 
mitigation recommendations to protect the interests of the surface owner. For this reason, the tables of 
PFYC at the end of this section are not separated by surface ownership.  
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Specific physiographic features occurring within Planning Unit 3 include: the east slope of the Manzano 
Mountains and the Estancia Basin. Various geologic formations occur at the surface of the earth within 
these physiographic features and vary in potential to contain significant fossil resources. The 
concentration of public surface is located within what was the center of Pleistocene Lake Estancia. Today, 
remnants of the lake exist as playa lakes (Laguna del Perro).  

Although the sensitivity level given to the area is class 1 because of map scale, localities have been 
documented and recorded in the NMMNHS. All of the localities are recorded within Pleistocene lake 
margin and shoreline deposits. The fossil material has been discovered in areas where mineral materials 
were being extracted. Table 2.35 shows fossil material discovered in Planning Unit 3, and Table 2.36 
shows acres by PFYC in Planning Unit 3. 

TABLE 2.35 
PLANNING UNIT 3 FOSSILS PRODUCED BY GEOLOGIC PERIOD 

 
Geologic Period Fossils 

Neogene Vertebrate  

Birds 

Horses 

Fish 

Camels 

Rodents 

Rabbits 

Mammoth 

SOURCE: NMMNHS Collections Database 2007.  

TABLE 2.36 
ACRES BY PFYC IN PLANNING UNIT 3 

 
Planning Unit 3 Acres 

Class 1 1,128,740 

Class 2 826,642 

Class 3 181,170 

Class 4 3,083 

Class 5 0 

Total 2,139,635 

 

Actions that could affect paleotological resources would include extraction of mineral materials from 
surface estate parcels near the margins of the playa lakes. Consideration for these resources could be 
made by including stipulations to mitigation in the event of discovery during mineral operations.  
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Planning Unit 4 

Located in the northwestern New Mexico, Planning Unit 4 contains 465,670 acres of surface estate where 
BLM has direct responsibility for management of surface resources. In the case of split estate, any 
paleontological resources belong to the surface owner. BLM’s obligation in a case where a federal action 
may affect the paleontological resources is to ensure the action is conditioned with appropriate 
paleontological mitigation recommendations to protect the interests of the surface owner. For this reason, 
the tables of PFYC at the end of this section are not separated by surface ownership. 

Specific physiographic features occurring within Planning Unit 4 include: the eastern edge of the San 
Juan Basin, the Naciemento Uplift, the Acoma Sag, the Rio Puerco Fault Zone and the Albuquerque 
Basin. Various geologic formations occur at the surface of the earth within these physiographic features 
and vary in potential to contain significant fossil resources.  

Planning Unit 4 contains geologic formations ranked 5, 4, and 3 for potential to produce significant fossil 
resources. Formations that occur in the unit and have produced vertebrate fossils include: (oldest to 
youngest) Triassic, Jurassic, Cretaceous, Paleogene, and Neogene units. Table 2.37 shows fossils 
produced from these geologic formations. Table 2.38 shows acres by PFYC in Planning Unit 4. 

TABLE 2.37 
PLANNING UNIT 4 FOSSILS PRODUCED BY GEOLOGIC PERIOD 

 
Geologic Period Fossils 

Neogene Vertebrate  

Mammals 

Paleocene  Vertebrate 

Mammals  

Crocodiles 

Turtles 

Plants 

Cretaceous Vertebrate 

Mammals 

Dromaeosuaridae 

Ornithopoda 

Hadrasaurs 

Ceratopcian 

Chrondrichtyes  

Invertebrate 

Ammonites 

Bivalves 

Plants 
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TABLE 2.37 
PLANNING UNIT 4 FOSSILS PRODUCED BY GEOLOGIC PERIOD (CONT.) 

 
Geologic Period Fossils 

Jurassic Vertebrate 

Allosaurid 

Sauropods 

Turtle 

Osteichthyes 

Invertebrate 

Triassic Vertebrate  

Temnospondyl 

Osteichtypes 

Crocodylotarsi 

Tracks  

SOURCE: NMMNHS Collections Database 2007.  

 
TABLE 2.38 

ACRES BY PFYC IN PLANNING UNIT 4 
 

Planning 
Unit 4 Acres 

Class 1 509,263 

Class 2 659,249 

Class 3 331,405 

Class 4 326,887 

Class 5 175,563 

Total 2,002,367 

 
The San Juan Basin has been an important fossil producing area for the last two centuries and continues to 
produce material important to science. Within Planning Unit 4, there are areas designated for 
paleontological resources and a number of areas where exposed badlands occur on the surface of the 
earth. In these areas, very little soil formation has occurred and bedrock is essentially exposed at the 
surface.  

These rock units are all given level 5, and 4 sensitivity and would require some level of screening for 
paleontological resources when considering land use authorizations. Numerous localities have been 
documented within the rock units exposed in this planning unit. Site specific clearances will be 
considered when permitting surface disturbing activities. Leasing actions for oil and gas, geothermal, or 
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other land use authorizations, and exchanges should consider affects on paleontological resources prior to 
permitting activities or disposal of public lands. Any surface disturbing activity or permitted use should 
consider paleontological resources.  

There are areas within the unit where active excavation of fossil resources occurs. One locality has 
produced important dinosaur material and excavation has been ongoing for 17 years. Another area has 
produced fossils that define part of the geologic time scale for the Paleocene. The excavations have been 
conducted by the NMMNHS. These areas and localities could be considered for some special designation. 

Planning Unit 5  

Located in central New Mexico, Planning Unit 5 contains 11,069 acres of surface estate where BLM has 
direct responsibility for management of surface resources. In the case of split estate, any paleontological 
resources belong to the surface owner. BLM’s obligation in a case where a federal action may affect the 
paleontological resources is to ensure the action is conditioned with appropriate paleontological 
mitigation recommendations to protect the interests of the surface owner. For this reason, the tables of 
PFYC at the end of this section are not separated by surface ownership. 

Specific physiographic features occurring within Planning Unit 5 include: The Albuquerque Basin, the 
Hagen Basin, and a portion of the Sandia Uplift. Various geologic formations occur at the surface of the 
earth within these physiographic features and vary in potential to contain significant fossil resources. 
These formations have been given a Class 3 and 2 level of sensitivity and have produced important 
paleontological resources. Formations that occur in Planning Unit 5 and have produced vertebrate fossils 
include: (oldest to youngest) Cretaceous, Paleogene, and Neogene units. Table 2.39 shows fossils 
produced from these geologic formations. Table 2.40 shows acres by class in Planning Unit 5.  

TABLE 2.39 
PLANNING UNIT 5 FOSSILS PRODUCED BY GEOLOGIC PERIOD 

 
Geologic Period Fossils 

Neogene Vertebrate  

Mammals 

Paleocene  Vertebrate 

Mammals  

Crocodiles 

Turtles 

Plants 



 2.0―Area Profile 

Rio Puerco Field Office RMP/EIS   2-153 December 2009 
Analysis of the Management Situation   

TABLE 2.39 
PLANNING UNIT 5 FOSSILS PRODUCED BY GEOLOGIC PERIOD (CONT.) 

 
Geologic Period Fossils 

Cretaceous Vertebrate 

Mammals 

Dromaeosuaridae 

Ornithopoda 

Hadrasaurs 

Ceratopcian 

Chrondrichtyes  

Invertebrate 

Ammonites 

Bivalves 

Plants 

Jurassic Vertebrate 

Allosaurid 

Sauropods 

Turtle 

Osteichthyes 

Invertebrate 

Geologic Period Fossils 

Triassic Vertebrate  

Temnospondyl 

Osteichtypes 

Crocodylotarsi 

Tracks  

SOURCE: NMMNHS Collections Database 2007.  
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TABLE 2.40 
ACRES BY PFYC IN PLANNING UNIT 5 

 
Planning 

Unit 5 Acres 

Class 1 110,341 

Class 2 67,206 

Class 3 36,491 

Class 4 51,833 

Class 5 0 

Total: 265,871 
 
Site-specific clearances will be considered when permitting surface disturbing activities. Leasing actions 
for oil and gas, geothermal, or other land use authorizations, and exchanges should consider affects on 
paleotological resources prior to permitting activities or disposal of public lands. Any surface disturbing 
activity or permitted use should consider paleotological resources.  

In addition, there are known areas within the Planning Unit 5 that might warrant some special 
designation.  

Specific fossil resources in the Planning Area have been, and will continue to be, identified by field 
surveys conducted by permitted paleontologists, including faculty at universities and curators at 
museums, as well as by students conducting research. Additional fossil resources may be identified by 
consultants conducting environmental reviews of specific land use proposals and as discoveries reported 
by members of the public. There are four active research paleontology permits in the Planning Area (two 
survey permits, two excavation permits), representing six different researchers. Two of these active 
permits are issued statewide to the NMMNHS and active research is being conducted under these permits 
within the Planning Area. Student researchers are considered and encouraged to pursue research under the 
supervision of a qualified advisor.  

Collection of fossils from public lands is allowed with some restrictions, depending on the significance of 
the fossils. Under existing regulations, hobby collection of common invertebrate or plant fossils by the 
public is allowed in reasonable quantities using hand tools, and no commercial use of these hobby 
collections is allowed. Current regulations do not allow any commercial collecting of paleontological 
resources. The public is allowed to collect petrified wood without a permit for personal, noncommercial 
purposes. They can collect up to 25 pounds plus one piece per person per day, with a maximum of 250 
pounds in one calendar year. 

Collection of significant fossils, which includes all vertebrate (body and trace fossils) and any 
administratively designated plant or invertebrate fossil locality, may only be done under authority of a 
permit issued to qualified individuals. Two types of permits are issued. The basic permit is the survey and 
limited surface collection permit, issued for reconnaissance work and collection of surface finds, with a 
one square meter limit on surface disturbance. If the work will exceed one square meter, the researcher 
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must apply for an excavation permit. Prior to authorization of an excavation permit, BLM must assess and 
complete the appropriate level of review under NEPA for the proposed action.  

All fossils collected under a permit remain public property and must be placed in an approved repository. 
Permits issued to qualified researchers must include The NMMNHS, a New Mexico state institution 
under the Department of Cultural Affairs, serves as the official repository for fossils recovered from BLM 
land. Research permits would be issued to qualified researchers and yearly reports of findings including 
locality and specimen information are required to be submitted to BLM. In addition to permit reporting 
requirements, the NMMNHS shares data with the BLM to identify new localities, legacy data, and at-risk 
collections to ensure preservation of public fossils. Management tools for land use planning have been 
developed as a partnership relationship between the BLM and the NMMNHS. This data is not subject to 
the Freedom of Information Act (FOIA). This would include any required data submitted by other 
researchers working in New Mexico.  

2.1.11.3 Trends  

Trends within the RPFO are for increased use of the landscape for resource extraction, increased 
recreational use both permitted and unpermitted use, and decreasing funding and personnel for resource 
protection. Such trends are expected to have an effect on some important paleontological resources from 
permitted and unpermitted uses. Over the past 20 years, BLM New Mexico has worked cooperatively 
with the NMMNHS. The partnership is expected to continue if personnel are present to maintain the 
partnership.  

Another important trend in management is the application of GIS in land use decisions. Since the PFYC 
model is a direct application of GIS, maintaining the partnership with NMMNHS is critical to update and 
maintain a key component of the PFYC. Ground truth data from the NMMNHS database can be used 
internally to make informed decisions about important paleontological resources. When Rio Puerco 
managers make site specific land use decisions, this data will be considered in these decisions.  

2.1.11.4 Forecast  

Through the RMP, the BLM will manage paleontological resources in accordance with the management 
classes established in the 8270 Handbook and current policy guidance issued in various Washington 
Office IMs. The BLM’s objectives for these resources are to manage them for scientific, educational, and 
recreational values, and to mitigate adverse impact to them. Because fossils are associated with geological 
units, a classification based on geologic formations will allow land use decisions to be made that balance 
various uses with significant fossil resources. 

As the public lands within the Planning Area become subject to more use for a variety of purposes, 
significant fossil resources might be more likely to be affected from the use. The increase of uses within 
key areas will require additional measures to be taken in order to manage these resources according to 
BLM policy and laws. New species may be discovered at any time, and even fragments may yield 
important information. The scientific, educational, and recreational value of any discovered resource must 
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be determined with each discovery and by careful examination and evaluation by a paleontological 
resource specialist. 

2.1.11.5 Key Features  

There are key features in the Planning Area where important fossil-bearing rock units are well exposed on 
the earth’s surface with minimal soil development. Exposure of the rock at the surface allows for easier 
discovery of significant fossils. There are also some important localities known that will require 
monitoring and more intense management to conserve and management these resources according to 
BLM policy.  

Planning Unit 1  

Important vertebrate fossils, including new species of dinosaurs have been discovered in Catron County, 
outside of Planning Unit 1, but the same type rocks occur within Planning Unit 1.  

Planning Unit 2  

Rock units within Planning Unit 2 have produced important vertebrate fossils, but very little survey has 
been completed on these rocks. Pennsylvanian, Permian, and Triassic sedimentary rocks containing key 
features occur within Planning Unit 2. There is a significant invertebrate locality within Planning Unit 2 
and potential exists to discover additional localities. Key features also occur around Cerro Verde and 
Volcano Hill. In addition, travertine cave deposits within Planning Unit 2 have produced important 
Pleistocene fossil material.  

Planning Unit 3 

Pleistocene lake margins have produced vertebrate fossils within Planning Unit 3. Mineral materials sales 
in Planning Unit 3 could expose or encounter fossils resources. 

Planning Unit 4 

Planning Unit 4 contains key features where Cretaceous and Paleocene rocks have produced significant 
vertebrate fossils for over 150 years. Planning Unit 4 preserves rocks that record the end of the dinosaurs 
and the expansion of mammals to fill that empty niche. An important and active Jurassic bone bed quarry 
occurs within this unit. Other important Jurassic localities occur within designated wilderness.  

Planning Unit 5 

Key features within Planning Unit 5 consist of important localities of the Eocene Era. In addition to fossil 
resources, the area preserves interesting geologic features which have served as an outdoor classroom for 
the NMMNHS.  
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2.1.12 Visual Resources  

Visual resources include natural and human-made physical features that give landscapes scenic quality 
and provide scenic views. Visual resources are interrelated with social and economic values, beliefs, and 
attitudes, lifestyle, quality of life, well-being, and place-based values, all of which influence a viewer’s 
perception of the scenic quality and importance of scenic resources. Social and place-based values are 
discussed further in Section 2.4.3. In addition, visual resources are interrelated with air quality and 
atmospheric resources in that viewsheds are influenced by visibility and long- and short-term climatic or 
weather conditions. 

Visual Resource Management (VRM) classes are established through the RMP process and adjustments 
are made to reflect resource allocation decisions made in the RMP. The goal of VRM is to minimize the 
visual impacts of all surface-disturbing activities regardless of the class in which they occur. 

Through a broad range of regulations and planning criteria, BLM is required to manage BLM-
administered lands in a manner that will preserve scenic values. FLPMA and NEPA include federal 
mandates, while documents such as BLM Manual 8400 VRM and BLM Manual 8410-1-Visual Resource 
Inventory and Evaluation are essential in carrying out the process and developing proper management 
actions. Through VRM, BLM’s goal is to minimize visual impacts while maintaining sociologically 
important resource values. BLM’s VRM classification system consists of three phases:  

• Inventory (Visual Resource Inventory); 

• Establishment of management classes through land use plans; and 

• Analysis of management actions to ensure compliance (Visual Resource Contrast Rating). 

BLM categorizes visual resources into four inventory classes, which are based on scenic quality 
evaluations, sensitivity level analysis, and the delineation of distance zones. The classes are as follows:  

• Class I: The Class I objective is to preserve the existing character of the landscape. The level of 
change to the landscape should be very low; and must not attract attention. Only natural 
ecological changes and limited management activity may occur.  

• Class II: The Class II objective is to retain the existing character of the landscape. The level of 
change to the landscape should be low. Changes should repeat the basic elements found in the 
natural features of the landscape—form, line, color, or texture. Management activities may be 
seen but should not attract attention of the observer.  

• Class III: The Class III objective is to partially retain the existing character of the landscape. The 
level of change to the landscape can be moderate. Changes should repeat the basic elements 
found in the natural features of the landscape—form, line, color, or texture. Management 
activities may attract attention, but should not dominate the view of the casual observer. 
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• Class IV: The Class IV objective is to provide for activities that require major modification of the 
landscape. The level of change to the landscape can be high. Change should still be minimized 
through location and design by repeating form, line, color, or texture.  

2.1.12.1 Indicator  

Three indicators are used to characterize and determine the relative values of the visual resources within 
the Planning Area: 1) landscape scenic quality, 2) viewer sensitivity, and 3) distance zones. These 
indicators are then overlapped in a matrix that determines the VRM class of an area. Visual Resource 
Inventory (VRI) classes and VRM Management classes maybe similar; however, the approved VRM 
Classes shall result from, and conform with, the resource allocation decisions made in the RMP.  

Scenic quality is the first indicator of the visual interest and appeal of a landscape. It is analyzed and rated 
by first performing an inventory of seven key features, including: landform, vegetation, water, color, 
manmade or cultural-modification features, and the unique or scarce elements within the landscape. The 
variety and intensity of these landscape features are evaluated for the four basic design elements of form, 
line, color, and texture and determine the scenic quality of a particular landscape. Public lands are given 
an A, B, or C rating based on apparent scenic quality. 

Scenic Quality Rating Units (SQRUs) are used during the scenic quality evaluation process to break the 
landscape down into units with similar characteristics so that management objectives remain applicable to 
the entire area. The Colorado Plateau, Basin and Range, Southern Rocky Mountains, and Great Plains 
physiographic provinces are located in the Planning Area and have been used to help create these breaks 
in order to compare like landscape characteristics (see Map 2.4). 

Key observation points (KOPs) break the units down even further and can be one or a series of points on 
a travel route or at a use area or a potential use area, where the view of a management activity would be 
most revealing. KOPs are selected based on: 

• Traffic volume 

• Logical stopping places 

• Effective evaluation of the SQRU 

The second indicator is an evaluation of viewer sensitivity toward a landscape. Sensitivity Rating Factors 
that are considered include: 

• type of users or viewers  

• intensity of use of the area (from which the view is seen) 

• public interest 

• adjacent land uses 
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• special designations or areas of the highest scenic value such as ACECs and WSAs 

• and other factors such as duration of view and user attitude (USDI BLM 1986c)  

Based on analysis of these factors, the sensitivity level assigned to an area (expressed as high, medium, or 
low) is a measure of public concern for scenic quality in that area. 

Distance zones are the third indicator. Distance zones are established based on perception thresholds (i.e., 
where perception of the details of form, line, color, and texture decrease as distance from a viewing area 
increases) and vary by element. For example, the elements of form and line become more dominant than 
color or texture at longer viewing distances. Distance zones are characterized as 
foreground/middleground, background, and seldom-seen, depending on viewing distances measured in 
miles. 

2.1.12.2 Current Condition  

BLM currently authorizes activities on BLM-administered lands that range from vegetation and habitat 
improvement projects to large-scale energy, mineral and mining operations, all of which have the 
potential to impact visual resources. The BLM is updating a VRI of the Planning Area. The results of this 
inventory will be used to assist in establishing VRM Classes during this planning process (Map 2.10). 

The BLM’s VRM system is a planning tool that helps to ensure that actions taken on the public lands 
today will benefit visual qualities, while protecting, conserving and/or maintaining these visual resources 
for generations in the future. The current VRI is insufficient to be used as a planning tool because it is 
incomplete and does not reflect policy changes. For example, VRI does not reflect the classification of 
WSAs correctly, and thus does not help to protect the visual integrity of these areas. The VRI is currently 
being used as a tool in the planning and management of visual resources to minimize impacts and to 
induce mitigation measures during activity approval.  

Landscape Scenic Quality 

While the RPFO is still largely undeveloped, urban sprawl coupled with increased resource demand, has 
occurred. VRM in the Planning Area focuses on values and resources existing throughout the Planning 
Area. VRM addresses the visual quality of landscapes and covers views of native landscapes and unique 
areas with high visual quality. All lands have scenic value, but areas with the most variety and the most 
harmonious composition have the greatest scenic value. 

Cultural modifications are defined as any human-caused change in the landform, water or vegetation, or 
the addition of a structure that creates a visual contrast when evaluated against the basic elements (form, 
line, color, texture) of the natural character of a landscape (USDI BLM 1984a). This does not mean that 
human-made features within a landscape necessarily detract from the scenic value: human-made features 
that complement the natural landscape may enhance the scenic value (USDI BLM 1986c). Much of the 
Planning Area retains its natural visual qualities, though numerous landscape modifications exist. The 
introduction of new structures, or other manmade changes, into the landscapes of the Planning Area 
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primarily occur near areas of urban and residential development, which are dispersed throughout the 
Planning Area. Existing changes (cultural modifications) in the Planning Area include the following: 

• Access roads, ranging from highways to two-track roads 

• Public utilities, including electric transmission lines and distribution lines, and gas, water,  
fiber optic, and telecommunication lines 

• Agricultural fields, including range improvements 

• Communication sites, particularly on mountaintops 

• Residential, commercial, and industrial development 

• Recreational development, including picnic areas, parking lots, visitor centers, and trails 

Special management areas generally contain areas of high scenic quality. Special designations with 
landscapes of visual interest within the Planning Area include: 

• Planning Unit 1 

 El Malpais NCA 

 Cebolla Wilderness Area 

• Planning Unit 2 

 Pronoun Caves ACEC 

 Petaca Pinta SMA and WSA 

• Planning Unit 3 

 There are no SMAs within this planning unit. 

• Planning Unit 4 

 Azabache Station SMA 

 Cabezon Peak ACEC, SMA, and WSA 

 Canyon Jarido SMA 

 Canyon Tapia SMA and ACEC 

 Chamisa WSA 
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 Ignacio Chavez SMA and WSA 

 Elk Springs SMA and ACEC 

 Empedrado WSA 

 Historic Homestead SMA 

 La Lena WSA 

 Ojito Wilderness Area and ACEC 

 Pelon Watershed SMA 

 San Luis Raptor Area ACEC 

 Tent Rock National Monument 

 Torreon Fossil Fauna ACEC 

• Planning Unit 5 

 Ball Ranch ACEC 

Viewer Sensitivity 

Areas viewed by large numbers of people are generally considered to be of higher sensitivity than areas 
that are seldom seen. Types of users within the Planning Area include the following: 

• Residential 

• Urban 

• Roadway travelers (e.g., on interstates, highways, state routes, scenic byways, local access roads) 

• Recreational sightseers (e.g., on trails, in ACECs or developed recreation areas) 

Residential dwellings located within the Planning Area are considered to be of high viewer sensitivity due 
to a high level of viewer concern and longer duration of views. Areas of urban growth could be 
considered high sensitivity where residential development occurs; however, some urban land uses (e.g., 
commercial or industrial) are not as visually sensitive due to a lower level of viewer concern, shorter 
duration of time spent there, and moderate or low public interest. 
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Distance Zones 

Distance zones are established to assess relative visibility from travel routes, observation points, and 
cultural modifications. BLM uses the following distance zones to evaluate the potential visibility (USDI 
BLM 1986a): 

• Foreground-middleground—the area visible from a travel route, use area, or other observation 
point; the limit of a viewed area in which details are perceived and obvious; textural and other 
subtle aesthetic qualities are normally perceived within this zone. The outer boundary of this zone 
is defined as the point where details of foliage and fine textures cease to be perceptible. 
Vegetation begins to appear as outlines or patterns (0.0 to 0.5 mile to 3 to 5 miles). The 
foreground is generally defined as 0.0 to 0.25 mile to 0.5 mile. 

• Background―those portions of the landscape where texture and color are subordinate and the 
landforms become the most dominant elements (3 to 5 miles to 15 miles). 

• Seldom seen—portions of the landscape that are generally not visible from key observation 
points, or portions that are visible but more than 15 miles distance. 

Distance zones are used to determine the proximity of cultural modifications to the viewer in relation to 
visible landscapes in order to determine how evident the cultural features are in the landscape. Cultural 
modifications on Decision Area lands mainly consist of fences, canals, and watering tanks. These features 
are noticeable in the foreground, but are either imperceptible or defined only by subtle lines or forms in 
the middle and distant landscape (i.e., background and seldom-seen zones). Larger cultural modifications 
on Decision Area lands include infrastructure such as roads and highways, communication facilities, 
pipelines, and transmission lines (115 kilovolts [kV] and higher), and developed visitors centers. These 
cultural modifications appear more noticeable at all viewing distances, depending on terrain and openness 
of some areas. 

2.1.12.3 Trends  

Landscape Scenic Quality 

In the Planning Area, population growth has occurred and is projected to continue in areas near urban 
development (Figure 2.30), and the concurrent increase in cultural modifications has altered the natural 
landscape of seen areas. In areas of urban growth, these cultural modifications include transportation 
facilities, utilities, communication towers, and residential development. Cultural modifications may be 
evident in rural areas or along waterways where farming, ranching, flood control, diversion dams, and 
altered vegetation growth have changed visual conditions within the area. Lands with cultural 
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Figure 2.30. Annual Estimates of the Populations for Counties in the Planning Area 

 

 

 

 

 

 

 

 

 

 

 

 

Note: The April 1, 2000 estimates base reflects changes to the Census 2000 population resulting from legal boundary updates as of January 1 of 
the estimates year, other geographic program changes, and Count Question Resolution actions. All geographic boundaries for the 2007 population 
estimates series are defined as of January 1, 2007. (X) Not applicable. 

 

 



2.0―Area Profile 
 

 

Rio Puerco Field Office RMP/EIS  2-164 December 2009 
Analysis of the Management Situation   

modifications added are generally considered to be of lower scenic quality and hence the visual 
conditions would not be significantly impacted by change. Open space, parks, and recreational areas are 
commonly used within the Planning Area and the landscape characters of these lands are valued by the 
community. Also, BLM and other federal and state agencies have protected valuable landscapes of high 
scenic quality by designating specific lands as ACECs, WSAs, wildlife refuges, or scenic corridors. 
Typically, any special designation that regulates use of an area serves to preserve scenic views as well as 
natural vegetation, wildlife, and wildlife habitat. 

Viewer Sensitivity 

There is a trend toward increasing viewer sensitivity within the Planning Area due to increased 
population. Population growth typically results in: 1) increasing urbanization and expansion of residential 
land use and local roads of importance to outlying areas closer to the Decision Area, which increases the 
level of viewer sensitivity from more locations, and 2) the establishment of additional recreation and 
conservation areas that provide solitude and scenic beauty outside the urbanized areas. Viewer sensitivity 
increases as visitation rates increase. Changes in the types of users and duration of view are not known 
specifically throughout the Planning Area, but it is likely that viewer sensitivity is increasing in some 
areas. 

Distance Zones 

Trends related to distance zones are difficult to discern because of the lack of comparable data. It is clear 
that as development draws close to the Decision Area, the details of new structures may become more 
apparent and could have impacts to scenic quality. 

2.1.12.4 Forecast  

Landscape Scenic Quality 

The BLM has the ability to plan within its jurisdiction protection of visual resources within the Decision 
Area. The BLM has identified areas of high scenic quality by designating the appropriate VRM class for 
Decision Area lands and would manage future development in accordance with those classes and other 
management guidance (refer to Section 3.2.12.2 for more information regarding VRM classes). Future 
development has the potential to impact views from and within the Decision Area positively, neutrally, or 
negatively, as interpreted by the viewer. 

Viewer Sensitivity 

Trends indicate an increase in viewer sensitivity within the Planning Area. The forecast from the U.S. 
Census Bureau predicts continuing population growth (refer to Section 2.1.12.3), which entails 
development of infrastructure (i.e., transmission lines and roads) and residential areas. Potential viewer 
sensitivity can be protected within the Planning Area by designating appropriate VRM classes and 
adhering to management guidance. 
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Distance Zones 

Future population growth within the Planning Area may change landscape character and scenic quality as 
well as viewer sensitivity. Cultural modifications to the landscape will potentially be increasingly 
apparent within the foreground–middleground distance zone. 

2.1.12.5. Key Features  

As previously mentioned, ACECs and WSAs in the Planning Area are considered key features. These 
areas were not designated solely based on scenic quality. Management of these areas, which includes 
protection of visual resources, is described in Chapter 3. 

Management objectives for special areas such as Natural Areas, Wilderness Areas or WSAs, Scenic 
Roads or Trails, and ACECs, frequently require special consideration for the protection of the visual 
values. This does not necessarily mean that these areas are scenic, but rather that one of the management 
objectives may be to preserve the natural landscape setting. The management objectives for these areas 
may be used as a basis for assigning sensitivity levels. 

2.1.13 Wilderness Characteristics  

2.1.13.1 Indicator  

Wilderness characteristics are defined by sufficient size, naturalness, and either outstanding opportunities 
for solitude or primitive and unconfined recreation. In addition, it may also possess supplemental values. 
Naturalness is a measure of the degree to which the area appears to have been affected primarily by the 
forces of nature, and the degree that human work is substantially unnoticeable. Examples of human-made 
features that may be, in certain cases, considered substantially unnoticeable are: trails, trail signs, trail 
bridges, fire breaks, fire presuppression facilities, pit toilets, fire rings, water quantity and quality 
measuring devices, research monitoring markers and devices, air quality monitoring devices, fencing, 
spring developments, occasional ways, and small reservoirs 

Outstanding opportunities for solitude or primitive and unconfined recreation means that the opportunities 
must stand out among others of their kind. This, however, does not mean that no better opportunities can 
be found in than those present. The area does not have to possess outstanding opportunities for both 
elements, nor does it need to have outstanding opportunities on every acre, so long as these opportunities 
are identified somewhere within the area.  

Solitude exists in an area “when the sights, sounds, and evidence of human activity are rare or infrequent, 
and where visitors can be isolated, alone, or secluded from others” (USDI BLM 2003c). Solitude is often 
present in landforms of rugged relief or vegetation that may provide screening from other visitors and the 
ability to enjoy the area without experiencing frequent contact with others or evidence of other visitors. 

Primitive and unconfined recreation occurs where there are minimal or no developed recreational 
facilities. Areas that offer opportunities for primitive recreation are marked by the absence of developed 
recreational facilities, are sufficiently large enough to allow these types of outdoor recreational uses, and 
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may contain features or attractions that lend themselves to primitive and unconfined types of recreational 
uses.  

2.1.13.2 Current Condition  

Wilderness resources in the Planning Area were inventoried using the BLM Wilderness Inventory 
Handbook (USDI BLM 1978a) between 1978 and 1980 and were updated for acquired lands between 
1986 and 1994. Areas identified as having wilderness characteristics were designated as WSAs and are 
currently being managed under the Interim Management Policy and Guidelines for Lands Under 
Wilderness Review (USDI BLM 1979b). This management emphasis will continue until Congress 
designates the WSA as wilderness or releases the WSA from further study.  

The RPFO manages seven WSAs and one Wilderness Area (WA). Each WSA and the WA is described 
under Special Designations Section 2. There are two additional WSAs and two WAs within the El 
Malpais NCA under the El Malpais Plan (USDI BLM 2001). Management of the WSAs is guided by the 
Interim Management Policy (IMP) and Guidelines for Lands under Wilderness review (Manual 8550) to 
prevent impairment of their suitability for preservation as wilderness. Management of the WAs is guided 
by the Management of Designated WAs (Manual 8560) to preserve their wilderness character.  

2.1.13.3 Trends  

Human activity and its effects in the RPFO Planning Area continue to be influenced as the population 
continues to grow in both Albuquerque and Santa Fe. In the Ojito Wilderness, visitation has increased 
greatly due in part to the proximity of the major population areas as well as general curiosity regarding 
the wilderness, which was designated wilderness in 2005. Visitation to Cabezon WSA continues to draw 
visitors due to the uniqueness of the peak and the climb experience; visitors looking for solitude mostly 
makeup the majority of visits to the remaining WSAs. The Ignacio Chavez Grant is an exception to this 
because of the elevation and hunting area. Manzano WSA, located in the Manzano Mountains south of 
Albuquerque, is land locked by private land on three sides and the Manzano Wilderness on the other. 
Petaca Pinta WSA, located in Cibola County due east of the El Malpais NCA, is reachable only by the 
east side which has impassable roads during inclement weather.  

2.1.13.4 Forecast  

The increasing levels of use of the WAs and WSAs may continue to diminish the ability to find solitude. 
As a result of the lawsuit settlement between the USDI and the State of Utah, BLM no longer has 
authority to designate WSAs to be managed under the nonimpairment provisions of Section 603 of 
FLPMA. BLM does retain authority to inventory public land for resources and other values, including 
wilderness characteristics, under Section 201 of FLPMA. 

Management for the protection and preservation of wilderness characteristics may be accomplished 
through land use allocations such as VRM classes or OHV designations, or through the designation of 
ACECs or other special management areas. According to guidance provided in IMs 2003-274 and 2003-
275, BLM will not manage those lands under a congressionally designated nonimpairment standard, nor 
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manage them as if they are, or may become congressionally designated wilderness areas. The RPFO will 
continue to manage the WSAs under the IMP so as not to impair their suitability for preservation as 
wilderness. If any areas are designated as wilderness, they will be managed under the Wilderness Act, the 
enabling legislation, and management prescriptions set forth in a site specific Wilderness Management 
Plan.  

2.1.13.5 Key Features  

The existing WSAs, WA, SMAs, and ACECs within the Planning Area provide protection of public lands 
with certain resource values, including wilderness characteristics. 

Additional information and evaluation of WSAs within the Planning Area can be found in the New 
Mexico Statewide Wilderness Study, Volume 3: Wilderness Analysis Reports (USDI BLM 1988). BLM’s 
recommendations to Congress regarding which WSAs or portions of WSAs should be designated as 
wilderness are described in New Mexico Wilderness Study Report, Volume 1–WSA Recommendations 
(USDI BLM 1991a) and the Statewide Summary (USDI BLM 1991b). The recommendation for each area 
is stated following the description of each WSA. A majority of the acreages included have been derived 
from GIS data; some acreages are referenced from previous documents and were the best available 
information at that time. 

2.1.14 Cave and Karst Resources  

A cave is defined as any naturally occurring void, cavity, recess, or system of interconnected passages 
occurring beneath the surface of the Earth or within a cliff or ledge large enough to permit an individual 
to enter, whether or not the entrance is naturally formed or human-made (Federal Cave Resources 
Protection Act [FCRPA], Sec. 3(1)). In the Planning Area, travertine, gypsum, and lava tube caves are the 
most common types of cave formations. Native Americans often used caves for ritual purposes, 
temporary living quarters, storage areas, shelter, and game traps. Cave resources are fragile due to their 
association with other resources such as groundwater hydrologic systems and biological communities. 
They may also be considered non-renewable due to paleontological and archaeological deposits, 
speleothems (formations inside caves), and biological resources. 

The FCRPA of 1988 (43 CFR Part 37) was the first federal legislation to recognize caves and their 
contents as whole, integrated ecosystems. FCRPA declares significant caves on federal lands as an 
invaluable and irreplaceable part of the nation’s heritage. Improper use, increased recreational demand, 
urban spread, and a lack of specific statutory protection threatens caves. The purpose of FCRPA is to 
secure, protect, and preserve significant caves on federal lands for the perpetual use, enjoyment, and 
benefit of all people, and to foster increased cooperation and exchange of information between 
governmental authorities and those utilizing caves located on federal lands for scientific, educational, or 
recreational purposes.  

USDI implementation regulations for FCRPA require federal lands be managed in a manner that, to the 
extent practical, protects and maintains significant caves and cave resources (43 CFR Part 37.2). BLM 
policy and guidance for managing cave resources is to protect sensitive, fragile, biological, ecological, 
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hydrological, geological, scientific, recreational, cultural, and other cave values from damage and to 
ensure they are maintained for the use by the public, both now and in the future (USDI BLM 2008). 

2.1.14.1 Indicators  

Under FCRPA, a cave is considered significant if it meets one or more of the following criteria: 

Biota—The cave serves as seasonal or year-long habitat for organisms or animals or contains species or 
subspecies of flora or fauna native to caves, or that are sensitive to disruption, or that are found on state or 
federal sensitive, threatened, or endangered species lists. 

Cultural—The cave contains historic or archaeological resources included in or eligible for inclusion in 
the NRHP because of its research importance for history or prehistory, its historical association, or other 
historical or traditional significance. 

Geological/Mineralogic/Paleontologic—The cave possesses one or more of the following features: 
geologic or mineralogic features that are fragile or exhibit interesting formation. 

Hydrologic—The cave is part of a hydrologic system or contains water important to humans, biota, or 
development of cave resources. 

Recreational—The cave provides or could provide recreational opportunities or scenic values. 

Educational or Scientific—The cave offers opportunities for educational or scientific use or is in a 
virtually pristine state, lacking evidence of contemporary human disturbance or impact, or the length, 
height, volume, total depth, or similar measurements are notable. 

Known caves that have not been inventoried and identified as significant will be managed as if they were 
significant until they are evaluated. 

Within special management areas that are designated wholly or in part due to cave resources found 
therein, all caves within the so-designated special management area shall be determined to be significant. 

2.1.14.2 Current Condition  

The focus on caves should include an understanding of the importance of karst features within the 
Planning Area. Unpublished data provided by the USGS in addition to published geologic maps show that 
karst exposures are widespread throughout the Planning Area. Additionally, according to Daniel Doctor 
(pers. comm. November 2009) of the USGS, “The extent of buried evaporite and carbonate karst is 
grossly under-represented in the data I sent. Please make a note of this on the final map image, as it is an 
important qualification to the data. Buried karst (i.e., cavities in soluble units that are not exposed at the 
surface but are covered by some thickness of overlying strata) can present significant hazards to 
development, particularly related to drilling of water or oil/gas wells.” A similar observation has been 
made by Dr. George Veni of the National Cave and Karst Institute (pers. comm. November 2009).  
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Cavities and caves can occur near the surface or at considerable depth as part of karst development. The 
presence of cave openings or other karst features at the surface only partially defines the extent of karst 
within the Planning Area. Buried karst is a key resource with hydrological implications that need to be 
considered. 

Mapped karst areas and known caves are partial indicators of the total karst extent and are the quantifiable 
measures on which planning can be based. 

A considerable number of natural, dark-zone caves are believed to be located within the Planning Area. 
Data to make an accurate estimate of the total number of caves in the Planning Area are not available. 
Based on consultation with members of the Southwest Region, National Speleological Society (NSS; 
Table 2.41), BLM cave specialists believe that a number of undiscovered caves occur within the Planning 
Area.  

There are approximately 1.9 million acres of karst within the entire Planning Area (estimated from map 
data in USGS unpublished report, which includes areas of volcanic pseudokarst, carbonate karst, and 
evaporite karst), not broken down by land ownership. The approximate numbers by planning unit (for all 
land owners) are: 

• Unit 1―681,000 acres 

• Unit 2―17,000 acres 

• Unit 3―891,000 acres 

• Unit 4―245,000 acres 

• Unit 5―73,000 acres 

Further analysis of the USGS data is needed to determine how many acres of karst resources are managed 
by BLM in each planning unit. 

Table 2.41 shows cave and karst resources by planning unit within the Planning Area. The table assigns 
an estimated surface area in acres associated with the known caves within the planning units. There is also 
one entry for buried karst that has been estimated from the paper “Caves of the Mesa Del Oro Travertine, 
New Mexico, USA” (pers. comm. with Jeffrey Forbes of Daniel Stephens and Associates, Inc.). The 
research indicates that a very important karst/groundwater hydrological system (buried karst) in the San 
Andres limestone may underlie the travertine and the Chinle formation. The San Andres limestone is the 
source of the travertine material seen on the surface. 



2.0―Area Profile 

December 2009 2-170 Rio Puerco Field Office RMP/EIS 
  Analysis of the Management Situation 

TABLE 2.41 
CAVE AND KARST RESOURCES BY PLANNING UNIT (ACRES) 

 

Activity or Resource 
Unit 

1 
Unit 

2 
Unit 

3 
Unit 

4 
Unit 

5 
RPFO 
Total 

Unit 1       

Skylight Lava Tube BLM-NM-110-012 3      

Fayo Lava Tube BLM-NM-110-013 3      

Candle BLM-NM-110-014 3      

North Cave Lava Tube BLM-NM-110-016 3      

CDT-LT (aka LC) Heart Segments 1-10 BLM-NM-
110-017 

3      

Cerritos de Jaspe 1-4. BLM-NM-110-018 3      

Cerro Rendija 1-4 BLM-NM-110-019 3      

Hole in the Wall Cave BLM-NM-110-020 3      

Cerro Enciero Lava Tube BLM-NM-110-021 3      

Deadwood LT BLM-NM-110-027 (Deadwood may be 
part of NPS #0088 Turnpike Cave BLM-NM-110-022 

3      

NPS #0089 Deer Bones Cave BLM-NM-110-
023NPS#0216 BLM-NM-110-024 

3      

NPS #0090 Lava Plug Cave BLM-NM-110-025NPS 
0187 BLM-NM-110-026 

3      

The above are located within the El Malpais NCA. 
Actual acres are not known; until acreage is 
determined, the assumption is 3 acres. Most are 
probably less than 3 acres. If these are NCA, then this 
acreage does not count in the RMP revision. 

      

Unit 2       

Breast Crusher BLM-NM-110-001  1,194     

Flesh Ripper BLM-NM-110-002       

Heidi BLM-NM-110-003       

Ho BLM-NM-110-004       

Sharon BLM-NM-110-005       

That (Why, Wye) BLM-NM-110-006       

Witch 1 (Which 1) BLM-NM-110-007       

Witch 2 (Which 2) BLM-NM-110-008       

Witch 3 (Which 3) BLM-NM-110-009       

Whut (What) BLM-NM-110-010       
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TABLE 2.41 
CAVE AND KARST RESOURCES BY PLANNING UNIT (ACRES) 

(CONT.) 
 

Activity or Resource 
Unit 

1 
Unit 

2 
Unit 

3 
Unit 

4 
Unit 

5 
RPFO 
Total 

Unit 2 (cont.)       

If (Iffy) BLM-NM-110-011       

Pronouns ACEC. No other caves are known, but more 
are suspected beyond the ACEC. 

      

Unit 3       

Estancia Basin   0    

Unit 4       

Ojito BLM-NM-110-015    3   

Unit 5       

Albuquerque Metro     0  

Total acres 45 1,194 0 3 0 1,242 

 

As of December 2009, 38 significant caves have been identified, although a number of these may be part 
of the same lava tube system.    

TABLE 2.42 
CAVE AND KARST POTENTIAL BY PLANNING UNIT 

 
Cave-Karst Potential (Planning Unit potential varies 

from high to low) 
UNIT 

1 
UNIT 

2 
UNIT 

3 
UNIT 

4 
UNIT 

5 

High X X X X  

Medium  X X X  

Low X X  X  

No X   X X 

 

When the cave and karst potential map for the RPFO is compiled and published, it will outline four types 
of surface areas–three having some level of karst resource potential and one having no resource potential. 

The values for area cave and karst potential are defined as: 

• High―the probability for the presence of karst resources is very likely or certain. 

• Medium―the probability of the presence of karst resources is likely. 



2.0―Area Profile 

December 2009 2-172 Rio Puerco Field Office RMP/EIS 
  Analysis of the Management Situation 

• Low―the probability for the presence of karst resources is possible.  

• No―The probability for the presence of karst resources is unlikely. 

Note that caves are one type of karst feature. Karst is a known and defined type of landscape.  

Areas of predominantly soluble rock, independent of the presence of caves and sinkholes, are considered 
Karst Areas. Areas of soluble rock with significant insoluble materials and no known caves or karst 
features are Potential Karst Areas. Areas of predominately insoluble rock are Non-Karst Areas. Cave 
Areas are areas of predominantly insoluble rock that are known to contain non-karst caves. Potential Cave 
Areas are areas of predominantly insoluble rock that possess attributes that may result in cave (e.g., low 
viscosity lava flows, consolidated or cemented rock or sediment over poorly consolidated or cemented 
rock or sediment). These definitions are from Dr. George Veni of the National Cave and Karst Institute 
(pers. comm. November 2009). 

2.1.14.3 Trends  

Qualitative trend data for cave resources in the Planning Area are not available. Recreational cavers 
constitute the majority of cave users. Animal and human visitations into caves, even by competent, 
careful cavers, impact these resources to some degree. Caves are a target of looters in the Planning Area, 
and a few are exposed to livestock seeking shelter from the elements.  

2.1.14.4 Forecast  

Given the lack of condition or trend data collected for caves in the Planning Area, predicting changes 
given current management is not possible. The potential for additional cave discoveries in the Planning 
Area is high considering the abundance of karst topography. As part of RMP development, BLM staff 
will determine whether or not caves on RPFO public lands meet the criteria for significance as set forth at 
43 CFR 37.11(c). If so, the RPFO will describe management objectives and prescriptions. Cave-specific 
wildlife may also be addressed under wildlife resources and caves may be managed as wildlife habitat. 

2.1.14.5 Key Features  

Should any significant caves, as defined in 43 CFR Part 37, be identified in the Planning Area, they 
would be subject to cave management rules.  

2.2 RESOURCE USES AND TRENDS 

2.2.1 Facilities  

The official repository for the inventory of owned, constructed assets is the BLM Facilities Asset 
Management System (FAMS). FAMS helps track facility maintenance needs and costs; prioritize and 
monitor maintenance activities; and prevent a recurrence of maintenance backlogs in the future. 
Information obtained provides BLM with a mechanism to evaluate life-cycle costs for facility 
investments.  
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Comprehensive Condition Assessments of facilities are performed periodically by qualified personnel to 
determine and document the condition of a facility or equipment. Work orders are then developed by 
FAMS as a way to track the work that needs to be accomplished and to record the maintenance history for 
funding purposes. 

The condition of an asset is measured by the Facility Condition Index (FCI). The FCI is calculated as the 
ratio of deferred maintenance (DM) to current replacement value (CRV; i.e., FCI = DM/CRV). The 
deferred maintenance needs of the assets are determined through the comprehensive condition assessment 
program and the CRVs are based on models that represent the BLM average for each specific asset. 

All assets in the RPFO were assigned an Asset Priority Index (API) value based on their contribution to 
the BLM’s missions and the importance of those missions within the RPFO. The resulting value indicates 
the relative importance of each asset to the RPFO’s mission within the BLM. An API helps asset 
managers to assess the importance of facilities relative to other facilities. API also aides asset managers in 
making the best use of available budgets. An API value is determined on a 0 to 100 scale with a low value 
relating to a low priority job and a high value relating to a high priority job. There is no equation for 
finding the API, but instead it is up to the asset manager to choose the API value for an asset according to 
defined categories for mission dependency. 

The API and FCI relationship focuses attention on those high priority assets with significant needs as well 
as low priority assets which may be candidates for disposition or alternative use. 

2.2.1.2 Current Use 

The RPFO has a varied program that helps sustain public land health, diversity, and productivity. It is 
charged with managing public land for multiple use and providing diverse recreational opportunities, 
mining, wildlife habitat, grazing, and wilderness.  

BLM facilities are comprised of many different assets. The major constructed asset classes required to 
support the RPFO mission priorities are those associated with roads, trails, dams, buildings, recreation 
sites, and administrative sites. These asset classes are consistent with the Statement of Federal Financial 
Accounting Standards guidelines. Roads and trails will be covered in Section 2.2.10–Transportation and 
Access. 

In addition, to BLM owned constructed assets, the RPFO manages leases totaling 23,982 square feet of 
space. Leasing costs for these facilities amounted to $425,553 during the past fiscal year (2008). 

The RPFO asset portfolio includes 139 constructed assets and 1 leased facility, with a total replacement 
value of $26.8 million. 

The RPFO has developed recreation areas in the El Malpais NCA, in the Blue Water ACEC, the Kasha-
Katuwe Tent Rocks National Monument, and on the outskirts of the town of San Isidro. Within these 
recreation areas are developed sites that pertain to a variety of uses that include trail heads, day use, and 
overnight camping.  
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Planning Unit 1 includes the following recreation sites: 

• El Malpais Ranger Station 

• Joe Skeen Campground 

• La Ventana Arch Trail 

• The Narrows Picnic Area 

• Blue Water  

Planning Unit 4 includes the following recreation sites: 

• Perea Nature Area 

• Kasha–Katuwe Tent Rocks 

• White Mesa  

There are no recreation facilities in planning units 2 and 3.  

The only recreation sites currently in FAMS that will be considered in the RPFO RMP are Blue Water, 
Perea Nature Area, and White Mesa as all the others are included in either the El Malpais plan or the Tent 
Rocks Plan.  

In addition to the recreation site facilities, the RPFO manages and maintains four administrative sites 
located in Grants, New Mexico; Cuba, New Mexico; Sandia Peak; and La Mosca Peak. The Grants 
administrative site and La Mosca Peak Radio site are located in Planning Unit 1. The Cuba Field Station 
is located in Planning Unit 4 and Sandia Peak radio site is located in Planning Unit 5.  

Dams also fall under RPFO facility management. A dam is defined as having a minimum capacity of 50 
acre-feet of impoundment behind structure or 25-foot hydraulic height. This definition of dams would 
exclude reservoirs from being recorded in FAMS. There are currently 65 dams in FAMS located 
throughout the RPFO. One of the 65 Dams is classified as a significant hazard dam and requires an 
emergency action plan (EAP). A yearly update and assessment is done on this structure. The EAP is 
reprinted and distributed at a minimum of once every five years.  

The RPFO Building is a leased facility and is located in Albuquerque, New Mexico. Planned objectives 
by the RPFO include opportunities in existing space to reduce space needs using space reduction, flexible 
workplace, colocation, and out-lease as described in Table 2.43, Leased Assets. 
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TABLE 2.43 
LEASED ASSETS 

 

Lease Number 

Lease 
Expiration 

Date 

Annual 
Lease 

Cost ($) 
Options Being 

Considered 

Costs or Savings 
Associated with the 

Options 

NC-L-99-0029 
RPFO 

10/12/2011 $395,793 Currently considering 
options to sublease 
excess space to other 
federal entities in 2009 

$111,090 

 

The RPFO owns, manages, and maintains assets and supporting infrastructure assets as delineated in 
Table 2.44. 

TABLE 2.44 
SUMMARY OF OWNED CONSTRUCTED ASSESTS 

 

Asset Code DOI Asset Type Quantity 
Asset 
Count UOM 

35802200 Bldg Comfort Station 348 6 Square Feet 

40160320 Dam Low Hazard 64 31 Each 

40660100 Parking Lot 15,957 12 Square Yards 

40710100 Power Generating 
Facility 2 2 Each 

40720100 Telecommunication 5 10 Each 

40800600 Fencing  3,937 4 Linear Feet 

40801500 Kiosk 3 3 Each 

40801600 Observation Deck 
Platform Tower 1 1 Each 

40801800 Campground 2 2 Each 

40801900 Picnic Area 14 5 Each 

40802200 Pavilion 10 10 Each 

35290700 Bldg Visitor Center  3,979 1 Square Feet 

35600100 Bldg Service Shop 
Maintenance 296 1 Square Feet 

40400230 
Fuel Storage Tank 
Propane Natural 
LNG Pressurized 

1 1 Each 

40710200 Power Distribution 
System 2 2 Each 
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TABLE 2.44 
SUMMARY OF OWNED CONSTRUCTED ASSESTS (CONT.) 

 

Asset Code DOI Asset Type Quantity 
Asset 
Count UOM 

40710400 Water Distribution 
System 1 1 Each 

40710600 Water Well 1 1 Each 

40710900 Septic System 1 1 Each 

40711100 Fuel System 1 1 Each 

40780300 Monument 1 1 Each 

 

Thirty-five of the assets listed above have high FCIs, indicating that they are in poor condition. 

2.2.1.3 Forecast 

Maintenance funding in the RPFO maintains recreation sites, roads, and dams. Decisions regarding 
allocation of Operation and Maintenance (O&M) money take into consideration various factors such as 
the API, FCI, health and safety, severity of the maintenance required, location and availability of 
personnel to perform the maintenance, and the long term effect if maintenance is not accomplished. Table 
2.45 illustrates the O&M appropriations received in FY 07, the actual expenditures, and the O&M need 
from FAMS developed through the Maintenance Cost Factors (MCF). 

TABLE 2.45 
SUMMARY OF OPERATION AND MAINTENANCE 

 

FY 07 MIS 
Appropriations 

FY 07 MIS 
Expenditures 

 
O&M Need 

$280,010 $348,979 $7,076,336 
Refer to Appendix G: Summary of Owned Constructed Assets 

There will be increased maintenance requirements and most likely continued inadequate funding; 
therefore, maintenance will be delayed, resulting in an increase in the identified deferred maintenance 
account. O&M needs are derived from the FAMS database.  

The RPFO has two dam projects identified in the DM 5-Year Plan for 2009-2013. The DM combined cost 
for these assets is $648,000. Table 2.46 shows the DM costs for the dam projects. 
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TABLE 2.46 
DEFERRED MAINTENANCE COSTS 

 

Project Title 

Includes 
Asset in 

Quadrant 
2 (yes/no) 

DOI 
Ranking 

Score 

Deferred 
Maintenance 
(dollar value) 

Capital 
Improvements
(dollar value) 

Total 
Investment 

Projected 
Year in 5-
year Plan 

Piñon Dam #1 no 550 $406,000 $0 $406,000 2010 

Cornfield 
Wash Dam 

no 550 $242,000 $0 $242,000 2010 

 

2.2.2 Forestry and Woodland Products 

Forests are important for providing ecosystem services such as wildlife habitat, forage, watershed 
requirements, carbon sequestration, recreational values as well as renewable wood products. Within the 
Planning Area, woodlands on BLM-administered lands are still a vital source of fuelwood for heating and 
cooking. 

The forestry program within the Planning Area consists of managing limited ponderosa pine stands and 
extensive piñon-juniper woodlands. Congress has mandated through FLPMA that the forestry and 
woodland program be managed on the basis of multiple use and sustained yield. The Material Disposal 
Act of 1947, as amended, establishes the authority under which the BLM disposes of timber and other 
forest products.  

Forestry and woodland products within the Planning Area are managed primarily in conjunction with the 
District Fire Program. Under this program woodlands are managed for sustained yield of fuelwood for 
local communities through hazardous fuels reduction and forest health improvement projects. No sale of 
traditional commercial timber is occurring within the Planning Area; however, permits are allowable up 
to a certain volume for commercial species to be purchased under stewardship contracting authority and 
following ecological principles to achieve land management objectives. Permits are also sold for non-
commercial use under contract authority for special forest products such as fuelwood, Christmas trees, 
transplants, fenceposts, and nut gathering. 

The following factors are used in the assessment of current levels yielded by this resource: 

• Number of acres moved into FRCC (see Wildland Fire Ecology and Management, Section 2.1.10, 
for more information)  

• FRCC is described as the degree of departure from historic conditions, and falls into one of the 
three following categories: 

 Class 1: Generally within historical ranges. 
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 Class 2: Fire regimes on these lands have been moderately altered from their historic range by 
either increased or decreased fire frequency. 

 Class 3: Fire regimes on these lands have been significantly altered from their historic return 
interval.  

• Appropriate mix of vegetation structural stages for forest (percentages of forest and woodlands in 
early and late vegetation structural stages)  

• Presence of management actions to restore ecosystem health to forest (acres thinned, regenerated, 
and/or prescribed burned). 

• Susceptibility to insect and disease on available forest (acres treated and acres at risk). 

• Contribution to the economic base of local communities by providing a sustained yield of special 
forest products at a level consistent with sound economic principles, local market demands, and 
desired ecological conditions. Areas suitable for harvest (typically those of less than 40 percent 
slope) offered for sale in a range of a sustained, ecologically based amount of volume per year. 

• Stand Density Index (SDI) is an index of competitive interaction. Expressed as a maximum, it 
indicates the maximum density that a given species can attain at a given reference diameter.  

2.2.2.1 Current Use 

The current use of forest and woodlands is described in part by a forest inventory conducted in 1999–
2000 by the USFS Forest Inventory Analysis (FIA) Group. Stand data for these plots was collected in 39 
piñon–juniper woodland stands and 5 Ponderosa pine stands within the Planning Area. Table 2.47 gives 
the current condition of the forest stands within the Decision Area, while Table 2.48 illustrates the 
average trees per acre by the diameter class distribution.  

Figure 2.31 shows the distribution of age class densities (trees per acre [TPA] versus diameter breast 
height [DBH]) for the inventory of forest and woodlands described in the above table. 

At 25 percent of maximum SDI, trees begin competing with each other (and begin to out compete 
understory species; Long 1985) At 35 percent of maximum SDI, trees fully occupy the site. At higher 
densities competition between trees either results in reduced growth and vigor of individual trees or may 
result in competitive stress and tree mortality (perhaps due in part to secondary agents such as insects that 
are attracted to stressed trees). The RPFO Forest types are currently at 32 percent of maximum. 
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TABLE 2.47 
FOREST INVENTORY ANALYSIS FOR THE PLANNING AREA BY COUNTY 

 

County Species # plots 
Average

Age 

Average 
Elevation 

(ft) 

Basal 
Area/ac 
(Sq.ft) 

Average 
Trees/ 

ac 
Volume/ac 

Cu. ft. 

Volume/ac 
Board 
feet/ac 

Cibola Piñon -Juniper Woodland (PJ)  22 85  7,400 80 149 696 - 

McKinley PJ 7 79  7,330 63 224 412 - 

Sandoval PJ  10  101  6,760    - 

Cibola Ponderosa Pine (PIPO) 4  116  7,650 70 195 910  3,101

McKinley PIPO 1 58  8,200 89 930 697  836
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TABLE 2.48 
FOREST INVENTORY ANALYSIS DATA―TOTAL TREES PER ACRE BY SIZE CLASS  

(STAND DENSITY INDEX) 
 

 

 

 

Figure 2.31. Distribution of Age Class Densities for the Inventory of Forest and Woodlands 

 

Diameters Trees/ac 
Existing 

Basal Area SDI Target SDI 

1.0-2.9  42  0.9  3.2  3.1 

3.0-4.9  16  1.4  3.7  3.6 

5.0-6.9  20  3.9  8.8  4.1 

7.0-8.9  16  5.5  11.0  4.7 

9.0-10.9  15  8.4  15.4  5.4 

11.0-12.9  9  7.4  12.6  6.1 

13.0-14.9  7  7.5  12.0  7.0 

15.0-16.9  6  8.8  13.4  8.0 

17.0-18.9  4  7.1  10.3  9.1 

19.0-20.9  3  6.5  9.1  10.5 

21.0-22.9  2  4.5  6.0  11.9 

23.0-24.9  2  6.3  8.2  

  143  68.2  113.8  73.6 

   32 percent of maximum 20 percent of maximum 
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Current productivity levels of woodlands throughout the Planning Area are further described in the 
Wildland Fire Ecology and Management section under discussions of the following elements: 

• Condition Class 

• Fire Regimes 

• FRCC 

2.2.2.2 Forecast  

Optimal forest health and productivity as expressed by the SDI method can currently be achieved in 
piñon–juniper woodlands by managing forest density through the management of trees in all diameter 
classes (DBH). The young- to middle-diameter classes will provide the majority of woodland products in 
the form of fuelwood or other biomass utilization. 

Other forecasts relevant to forestry and woodland products are found in the Wildland Fire Ecology and 
Management A.9 section, where the trends in fire regime condition class are discussed in relation to 
current woodland condition, forecasts are described, and treatment objectives are identified. 

Topics that this program will have to address include the following: 

• Refining and updating forest/woodland inventories to include possible identification of old-
growth stands: Current woodland inventories are limited throughout the Planning Area. 

• Fuelwood demand by local communities: A large portion of the local population relies on 
fuelwood (primarily piñon pine and juniper) as a source of heat and for cooking. As the 
population increases the demand for quality fuelwood will also increase. 

• Biomass Utilization: Demands for biomass energy or other wood products (ex; small diameter 
utilization) will likely increase, adding to the existing pressures of fuelwood gathering. Biomass 
harvesting and utilization of wood as a renewable fuel source will assist mitigation of greenhouse 
gases and climate change. 

• Forest Health: SDI measurements have shown that lack of disturbance in many of the piñon-
juniper woodlands is reducing overall forest ecosystem health. Management actions such as 
mechanical treatments or prescribed fire may be used to improve woodland health. Forest health 
may also be achieved through fuelwood gathering activities and biomass utilization when these 
activities are properly designed and monitored accordingly. 

• Collaboration and Monitoring: The Southwest Forest Health and Wildfire Prevention Act (PL 
108-37) requires the creation of the New Mexico Forest and Watershed Restoration Institute 
(NMFWRI) established under this act to collaborate with federal agencies (see Section 6.14 for 
more information). The act also requires BLM to use adaptive management. BLM, along with 
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NMFWRI and other partners, should continue coordination of monitoring efforts on ecologically 
based forest and woodland ecosystem restoration to: 

 improve long term community protection 

 minimize the need for wildfire protection 

 improve resource values 

 improve the ecological integrity and resilience of dry land forest systems 

 reduce rehabilitation costs 

 reduce the loss of critical habitat 

 protect forests for future generations 

2.2.2.3 Key Features 

The following Tables 2.49 through 2.53 summarize forest/woodland types within the Planning Area and 
acreages for each. The majority of woodlands within the Planning Area need to be assessed for potential 
management options. This table was compiled from FIA data from 2000. This may be different from 
SWReGAP acreage described in the vegetation communities section. 

TABLE 2.49 
STANDING VOLUME BY FOREST TYPE 

 

Forest Type Net Live Volume (cubic feet) 
Volume per Acres (cubic 

feet/acre average) 

Juniper  1,927,000  162.40 

Piñon–Juniper  117,887,000  536.40 

Ponderosa Pine  21,127.000  1027.80 

Non-stocked Ponderosa  1,805,000  125.07 

Non-stocked Woodland  357,000  19.22 

Total  143,103,000  501.80 Average 
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TABLE 2.50 
FOREST AND WOODLANDS NET ANNUAL GROWTH 

 

Species Cubic Feet 
Growth 

Cubic Feet/Acre/yr 
Mortality 

Cubic Feet/Ac/yr 

Utah Juniper  13,000 1.09  

Oneseed Juniper  374,000   

Rocky Mountain Juniper  61,000   

Alligator Juniper  10,000   

Two Needle Piñon   746,000 4.99  

Ponderosa Pine  273,000 7.80  

Total  1,477,000 5.18 0.47 

 

TABLE 2.51 
ACRES OF FOREST LAND BY PERCENT OF MAXIMUM STAND DENSITY 

 

Forest Type 
< 10 

percent 
10-24.9 
percent 

25-34.91 
percent 

35-49.92 
percent 

60 
percent+3 Total 

Ponderosa Pine  13,340  7,215  20,555 

Nonstocked Timber 14,431     14,431 

Woodland (PJ) 56,700 59,760 66,638 43,946 23,063 250,188 

Total 71,211 73,100 66,638 51,162 23,063 285,174 

Percent of Total 25 26 23 18 8  
1 Begin competition 
2 Fully occupied 
3 Overstocked 

TABLE 2.52 
STAND AGE CLASSES (YEARS) BY FOREST TYPE, 2000 

 
Forest Type Non-stocked 1-50 51-100 101-150 151-200 All Age Classes 

Juniper  5,932 5,932    11,864 

Piñon-Juniper 8,632 18,038 108,116 51,598 33,373 219,758 

Ponderosa Pine   13,340  7,215 20,555 

Nonstocked Timber 14,431      14,431 

Nonstocked Woodland 18,566      18,566 

Total 41,629 23,970 127,388 51,598 40,589 285,174 

Percent of classes 15 8 45 18 14  
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TABLE 2.53 
DESIRED FOREST CONDITIONS BY MANAGEMENT EMPHASIS/TREATMENT ALTERNATIVE 

 
Treatment 
Alternative 

Management 
Emphasis 

Target Basal 
Area Range 

Target SDI 
Range TreatmentType(s) 

No Action-
Salvage Only 

Dead and Down 
only 

- - Issue permits for removal of dead and 
down only 

WUI-Protection Community 
Wildfire 
Protection 

10 to 40 10-18 percent of 
maximum 
Q 1.1 

Shaded fuelbreaks 
Mechanical 
Rx Fire 
Rx Chemical 
High intensity grazing 

Multiple Use Forest products 
Wildlife/Range 

30 to 80 15-20 percent of 
maximum 
Q 1.2-1.3 

Thinning hand, mechanical, 
Biomass utilization 
Rx Fire 
Rx Chemical 

Wildlife-High 
Cover 

Wildlife Species 
(more trees in 
younger age 
classes) 

60-120 20-25 percent of 
maximum 
Q 1.4 

Variable thinning 
Rx Fire 

Wildlife Low 
Cover 

Antelope, Elk 20-40 10-15 percent of 
maximum 
Q 1.2 

Thinning 
Rx Fire 
Rx Chemical 

Recreation-
VRM 

Road corridors, 
scenic, 
campgrounds 

50-100 20-35 percent of 
maximum 
Q 1.4 

Supervised mechanical treatments, 
biomass removal 

WSA/Wildernes
s 

 10 to 100 10-60 percent of 
maximum 

Rx Fire 
Natural processes including insects, 
weather, disease 

Range/Wildlife Grassland/Shrub 
Restoration 

10 to 30 5-10 percent of 
maximum 
Q 1.1 

Mechanical thinning 
Rx Chemical 
Rx Fire 

Forest Products Ponderosa Pine 
Piñon–Juniper 
Juniper 
PJ/Pine Mix 

30-80 10-18 percent of 
maximum 
Q 1.3 

Mechanical thinning 
Biomass utilization 
Rx Fire 
Rx Chemical for maintenance only 
Even-aged system treatments if 
necessary for fire, insect or disease 
salvage 

NCA Ecosystem 
management 

40-80 20-30 percent of 
maximum 
Q 1.3-1.4 

Restoration  
Treatments 
Biomass utilization with tribes, non-
profits,  

General guidelines set by ID team at project level, with cultural resource clearances. 
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2.2.3 Livestock Grazing 

2.2.3.1 Current Use 

Livestock Use of Grazing Allotments 

Grazing use is authorized and billed on the basis of the number of Animal Unit Months (AUMs) that the 
forage on a particular allotment will sustain. An AUM is the amount of forage needed by one animal unit 
(e.g., a 1,000 pound cow and calf) for one month (USDI-BLM Grazing Regulations 43 CFR Part 4100 
Sec 4100.0-5). A total of 128,573 AUMs are authorized for livestock grazing in the area administered by 
the RPFO on operations that range in size from extra-small (44 acres of BLM-administered land, 12 
AUMs) to extra-large (183,293 total acres, 16,908 AUMs; USDI BLM 2000). In addition to variations in 
size of operations, there are variations in individual allotment use. For example, one individual may be 
authorized to graze livestock on several different allotments, or may only be authorized to graze a few 
head of livestock as part of a community allotment. Grazing authorizations on community allotments are 
held by more than one individual or family that run livestock in conjunction with one another. 

Two hundred and thirteen grazing allotments are currently administered by the RPFO on a total of 
920,767 acres of public land within Sandoval, Bernalillo, Cibola, McKinley, Valencia, Socorro, and 
Torrance counties. Surface ownership of lands within grazing allotments consists of BLM, private, state, 
and tribal lands. A description of each allotment by acreage and authorized AUMs can be found in 
Appendix H.  

Grazing is administered by the RPFO on 40 allotments within the boundaries of the FFO as well as three 
allotments partially within the boundaries of the Socorro Field Office (SFO). Both the SFO and FFO 
administer grazing on allotments that are within the boundaries of the RPFO. Exchanges in allotment 
administration between the FFO and the RPFO are outlined in a memorandum of understanding, which is 
described further in Chapter 6. Administration of 30 allotments located in Rio Arriba County (FFO) was 
returned to the FFO in 2006 by the RPFO.  

To be consistent with the remainder of the planning process, grazing allotments have been placed into one 
of five planning units, as shown in Table 2.54 and Map 2.11. Allotments managed by the RPFO that are 
outside of Planning Area boundaries are included, but have not been assigned to a particular planning 
unit. These allotments will be within the unit labeled NA. 
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TABLE 2.54 
GRAZING ALLOTMENT ACREAGE BY OWNERSHIP/JURISDICTION 

 
Ownership Unit 1 Unit 2 Unit 3 Unit 4 Unit 5 NA 

Bureau of Land Management 307,545 139,527 11,522 413,455 11,567 37,481 

American Indian Reservation 36,082 35,490 - 6,369 150 11,611 

State of New Mexico 27,304 37,673 2,275 28,456 771 30,464 

Private 131,303 81,928 34,452 78,328 3,807 244,440 

Total 502,234 294,618 48,249 526,608 16,295 323,996 
SOURCE: USDI BLM 2008 
Note: Acres calculated using range allotment layer in GIS 
 

Authorized AUMs between the years of 1997 and 2008 are summarized in Table 2.55 below (from 
Rangeland Administration System). In each year between 1997 and 2008, authorized AUMs were well 
below the number permitted for BLM-administered lands managed by the RPFO. Authorized use varies 
each year, depending upon a number of factors, including the current range condition, the ability of the 
permittee/lessee to purchase livestock, and long-term weather patterns. Long-term weather patterns and 
the ability of the permittee/lessee to purchase livestock are interrelated. Often permittees/lessees remove 
livestock from their grazing allotment and sell them during a period of prolonged drought. In many cases, 
it may take a number of years for an individual to purchase the authorized number of livestock even if 
range conditions are suitable. Prior to the annual generation of grazing bills, a grazing application is 
mailed to each permittee/lessee. The grazing application allows the permittee/lessee to designate the 
number of livestock that will be run on a particular allotment in that year up to the number authorized on 
the permit or lease. During this time, the permittee/lessee is allowed to designate non-use, which means 
that they will not place a specified number of livestock on the allotment during a specified period of use 
and will not be billed for those livestock. 

TABLE 2.55 
LIVESTOCK USE OF THE PLANNING AREA 1997–2008 

 
Authorized AUMs 

Year Unit 1 Unit 2 Unit 3 Unit 4 Unit 5 
Outside Unit 
Boundaries 

Total 
AUMs 

Authorized 

1997 23,724  10,554 1,926 36,127  2,756 6,327 81,414 

1998 20,175  15,030 1,943 35,440  2,894 6,303 81,785 

1999 24,888  12,267 1,955 35,121  2,557 6,279 83,067 

2000 22,158  15,540 2,027 33,359  2,449 6,232 81,765 

2001 18,731  14,034 1,811 32,337  2,303 6,232 75,448 

2002 18,188  13,400 1,934 30,348  1,144 6,112 71,126 

2003 19,552  10,602 1,907 29,230  511 5,836 67,638 
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TABLE 2.55 
LIVESTOCK USE OF THE PLANNING AREA 1997–2008 (CONT.) 

 
Authorized AUMs 

Year Unit 1 Unit 2 Unit 3 Unit 4 Unit 5 
Outside Unit 
Boundaries 

Total 
AUMs 

Authorized 

2004 20,502  8,974 1,931 30,000  238 5,890 67,535 

2005 8,298  6,501 1,955 30,432  274 6,118 53,578 

2006 23,948  12,092 1,955 30,427  505 6,170 75,097 

2007 26,952  14,354 2,003 42,453  814 6,114 92,690 

2008 11,820  2,230 1,966 38,356  634 4,995 60,001 
Source: USDI BLM 2008 
Note: Several allotments span across portions of more than one unit. 
AUM = animal unit month.  
 

The number of cattle or AUMs within an allotment can vary each year, depending on current range 
conditions and livestock management needs. The majority of allotments are grazed year-round, with some 
type of grazing system (pasture rotation, watering sites, salt placement) in place to reduce or disperse 
grazing impacts on soils and vegetation. Grazing systems can vary within the Planning Area, ranging 
from intensive management, where cattle are moved every couple of days, to a rotational grazing plan that 
provides grazing and deferment periods throughout the year (see Appendix I; USDI BLM 2000a). 

Of the 213 allotments, 149 are grazed year-long, while 55 are grazed seasonally. Grazing is authorized 
both seasonally and year-long on nine community allotments. Permittees/lessees that graze allotments 
seasonally are authorized to graze on allotments managed by the USFS. Generally these individuals graze 
on Forest Service allotments from June to the middle of October.  

One hundred and four of the 213 allotments fall under the authority of Section 15 of the Taylor Grazing 
Act, while the other 109 are under the authority of Section 3 of the Taylor Grazing Act. Grazing 
allotments under the authority of Section 3 of the Taylor Grazing Act are located within a grazing district, 
while those under the authority of Section 15 of the Taylor Grazing Act are outside of grazing district 
boundaries. Grazing permits are issued to qualified individuals for Section 3 allotments while grazing 
leases are issued to qualified individuals for Section 15 allotments. Private land capable of supporting 
livestock grazing (base land) as well as permanent watering sources (base water) qualifies as base 
property for Section 3 allotments. Issuance of grazing permits/leases is dependent upon base property 
owned or controlled by the individual applying for grazing privileges. Base property qualifications are the 
primary difference between allotments inside and outside grazing district boundaries. Base land adjacent 
to BLM land qualifies as base property for Section 15 allotments (4110 Handbook).  

The majority of Section 3 grazing allotments are located within or adjacent to several large blocks of 
BLM land administered by the RPFO. The largest concentration of section 3 allotments is located in the 
Upper Rio Puerco area (Unit 4) and spans from the vicinity of San Ysidro to Cuba. Two large blocks of 
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BLM land located south of Grants, New Mexico (units 1 and 2) are separated by lands owned by the 
Pueblos of Acoma and Laguna. Allotments in Unit 4 are generally smaller than those located in units 1 
and 2, with many being community allotments. At this time, there are 23 community allotments in Unit 4. 
Several grazing operations in Unit 4 meet the definition of large-extra large due to the fact that multiple 
allotments are grazed in conjunction with one another (USDI BLM 2000). The majority of individuals are 
authorized to graze a relatively low number of cattle on a single allotment. Most allotments located south 
of Grants in units 1 and 2 are classified as medium through extra large and consist of the largest 
individual allotments administered by the RPFO (USDI BLM 2000). 

Section 15 allotments managed by the RPFO are concentrated in northern Cibola and southern McKinley 
counties (Unit 1 and NA), Torrance County (Unit 3), and northern Sandoval County (Unit 4). These 
allotments usually have very little BLM-administered land associated with them and primarily consist of 
private or state lands. 

Lands Removed From Grazing 

Livestock grazing has been removed in the interest of wildlife values from the following allotments: 
Molino, Rock Ridge, San Miguel, Bama, and Elk Springs. AUMs on the Molino, Rock Ridge, San 
Miguel, and Bama allotments were identified in the 1978 Rio Puerco Grazing EIS for wildlife use only. 
Livestock grazing on the Elk Springs allotment was removed in October of 1991 through a cooperative 
agreement between the BLM and The Rocky Mountain Elk Foundation (RMEF). The Elk Springs 
allotment is within a designated ACEC because of key deer and elk winter range values. Grazing 
Privileges would likely have been granted to RMEF due to their purchase of the base property for the Elk 
Springs allotment. RMEF agreed to relinquish grazing privileges, however, in return for the retirement of 
the allotment from livestock grazing by the BLM. 

According to the Kasha–Katuwe Tent Rocks National Monument Proposed RMP and Final EIS, annual 
grazing of both the Tent Rocks and Peralta allotments is to be discontinued. This action is in accordance 
with Presidential Proclamation 7,394 (USDI BLM 2007). 

In establishing the El Malpais National Monument, Congress transferred over 100,000 acres of public 
land formerly administered by the BLM as multiple use lands to the NPS. PL 100-225 provided that 
livestock grazing in the monument could continue until December 31, 1997, under BLM administration. 
Now that such use has been discontinued in the monument, the BLM has adjusted all affected grazing 
permits to reduce livestock numbers, as shown in Table 2.56 (USDI BLM 1999). 
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TABLE 2.56 
AUMS PERMITTED IN THE EL MALPAIS NATIONAL MONUMENT TILL DECEMBER 31, 1997 

 
Allotment Number Allotment Name Monument Acres Monument AUMs 

201 Cerritos de Jaspe 10,880 129 

203 El Malpais 40,179 1,172 

204 Raney 7,360 105 

205 Los Pilares 1,670 312 

206 Little Hole-in-the-Wall 2,134 180 

208 Loma Montosa 5,120 1,950 

210 Los Cerros 12,254 625 

211 Ventana Ridge 1,794 182 

Total 81,391 4,655 

 

Grazing has also been excluded from certain riparian areas managed by the RPFO which are described in 
detail in the Final EIS for Riparian and Aquatic Habitat Management (USDI BLM 2000). 

Selective Management Categorization 

In the 1980s, BLM developed classification criteria to assist field offices in identifying management 
priorities by allotment. Allotments are placed in one of three selective management categories—Maintain, 
Improve, or Custodial—based on certain criteria, as follows (USDI BLM 2000a): 

Maintain (M) Category: 

• Present range condition is satisfactory 

• Allotments have moderate to high resource production potential, and are producing near their 
potential (or trending in that direction) 

• No serious resource-use conflicts and/or controversies exist 

• Opportunities may exist for positive economic return from public investment 

• Present management appears satisfactory 

• Other local criteria 

• Allotments will be managed to maintain current satisfactory ecological condition 
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Improve (I) Category: 

• Present range condition is unsatisfactory 

• Allotments have a moderate or high resource production potential, and are producing at low to 
moderate levels 

• Serious resource-use conflicts and/or controversy exist 

• Opportunities exist for positive economic return for public investment 

• Present management appears unsatisfactory 

• Other local criteria 

• Allotments will be managed intensively to improve unsatisfactory ecological condition and 
resolve resource conflicts 

Custodial (C) Category: 

• Present range condition is not a factor 

• Allotments have a low resource production potential, and are producing at low to moderate levels 

• Limited resource-use conflicts and/or controversy may exist 

• Opportunities for positive economic return on public investments do not exist or are constrained 
by technological or economic factors 

• Opportunities exist to achieve the allotments’ potential through changes in management 

• Other local criteria 

• Allotments will be managed to prevent resource degradation  

Selective management categorization provides a system for establishing priorities for implementing 
changes in grazing management based on the need for improved management, and the potential for 
improved ecological condition, with consideration for cost-effectiveness. Selective management 
categories can be changed as additional resource data becomes available. Changes in categories would 
result in management changes appropriate to the new category, consistent with the objectives of the 
approved RMP. 

Each of the 124 grazing allotments in the RPFO covered by one of three applicable grazing ES/EISs 
(USDI BLM 1978b, 1979a, 1982b,) has been placed into a selective management category. Originally 
there were only 121 allotments covered by the applicable grazing ES/EISs; however, changes (allotment 
combinations, allotment splits, removal of allotments from grazing, and land exchanges) in the past 30 
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years have resulted in 124 allotments that are currently covered under one of these plans. Using one of the 
appropriate management plans as guidance each allotment was placed into one of the three selective 
management categories based on present resource conditions and potential for improvement. Management 
categorization allows the establishment of priorities for implementing grazing management based on the 
need for management and potential for improved range condition, with consideration for cost-
effectiveness.  

Allotment categories enable BLM to direct attention to those areas in greatest need of management to 
improve a resource or resolve serious resource-use conflicts. Using management categories as a tool, 
BLM managers can create allotment management plans (AMPs) and cooperative management plans 
(CMPs). AMPs and CMPs are developed in an effort to help achieve the stated goals of RMPs. Specific 
methods for controlling when, where, and how much livestock grazing takes place are covered in both 
types of plans. AMPs promote the protection of resource values, such as water quality and riparian area 
resource management, and coordinate livestock grazing with other resource uses. Both plans also address 
needed rangeland improvements, monitoring methods, and implementation schedules. 

Information including the unit each grazing allotment is located in, allotment management category, 
Section 3 or 15 status of each allotment, and the EIS relevant to each allotment is outlined in Appendix H 
and Table 2.57. 

Three types of monitoring studies were conducted on public land in the RPFO. Condition and trend 
studies were established and conducted in accordance with the Public Rangelands Improvement Act of 
1978. Intensive vegetative monitoring studies, including the collection of precipitation, utilization, and 
actual use data, were conducted on the “I” category allotments to evaluate the success of changes in 
grazing management and to aid in the determination of livestock grazing capacities. In addition, the USFS 
Rocky Mountain Forest and Range Experimental Station have conducted vegetative studies in the Rio 
Puerco Grazing ES (USDI BLM 1978b) area in support of the results of the intensive monitoring studies. 

Continuing Management Guidance for Resolution of the Vegetative Uses Issue 

This issue considers the range resource on the public lands that were not covered by an approved grazing 
ES/EISs.  

In the 1986 RMP, each of the 92 allotments in the vegetative uses issue area had been placed into one of 
three selective management categories based on the present resource condition and the potential for 
improvement (see Appendix E). Currently 57 of the 92 original allotments within the vegetative uses 
issue area remain. Many of these allotments no longer exist due to the transfer of BLM land to the New 
Mexico State Land Office as a result of the 1987 El Malpais/Torrance County Land Exchange. Various 
other land exchanges have contributed to changes in surface ownership within the RPFO boundary, 
resulting in a loss of the remainder of grazing allotments covered under the vegetative uses issue.  

Thirty-two of the allotments administered by the RPFO that are within the decision area of the FFO are 
covered under the Vegetative Uses Section of the Proposed Farmington RMP/Final EIS (USDI BLM 
1987). These allotments were not previously addressed in the San Juan Grazing Management EIS. The 
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main objective of this issue that was relevant to these particular allotments was the determination of 
correct levels of vegetative use based on a five-year monitoring plan. 

TABLE 2.57 
SELECTIVE MANAGEMENT CATEGORIES BY PLANNING UNIT 

 
Planning 

Unit Allotments AUMs Section 3 Section 15 Public 
Acres 

Maintain (M) Category 

Unit 1 7 3,752 6 1 23,198 

Unit 2 5 1,259 5 - 10,267 

Unit 3 - - - - - 

Unit 4 29 21,135 29 - 143,376 

Unit 5 2 548 2 - 5,363 

NA - - - - - 

Total 43 25,594 42 1 182,204 

Improve (I) Category 

Unit 1 8 35,505 7 1 255,254 

Unit 2 5 15,156 5 - 122,204 

Unit 3 - - - - - 

Unit 4 37 31,290 37 - 239,051 

Unit 5 - - - - - 

NA 3 432 - 3 2,833 

Total 53 82,337 49 4 619,342 

Custodial (C) Category 

Unit 1 28 4,505 - 28 29,093 

Unit 2 6 761 1 5 7,056 

Unit 3 20 4,079 - 20 11,522 

Unit 4 20 4,337 13 7 31,028 

Unit 5 6 969 - 6 6,204 

NA 37 5,991 - 37 34,648 

Total 117 20,642 15 103 119,551 
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Land Health 

To date, 134 environmental assessments (EAs) have been completed for grazing permit renewal with 20 
additional EAs in various stages of the NEPA process. Public land health standards have been assessed on 
12 allotments. These assessments were done in compliance with the New Mexico Standards and 
Guidelines (USDI BLM 2000a) to determine the current condition of public land health within each 
allotment, and the need and/or extent of use adjustments (e.g., duration, season) required to achieve 
sustainable levels of public land health. To date, the analyses of these assessments and existing data have 
not been completed. Therefore, conclusions about public land health in the Planning Area are not 
available (see 3.3.2–Livestock Grazing). 

Range Improvements 

Typical rangeland improvements and the general procedures to be followed in implementing them are 
described in Appendix J. Future rangeland improvements will be designed and constructed to meet the 
management objectives proposed in the RMP. The extent, location, and timing of such actions would 
depend on the improvements needed for each allotment, allottee contributions, and BLM funding 
capability, and would be developed with consideration for other resource uses.  

Fifty percent of all BLM grazing fees, or $10 million, whichever is greater, is allocated to the range 
improvement fund annually. Range improvements should be consistent with multiple use management 
and the objective of improvement projects should meet one of the following criteria: enhance or improve 
livestock grazing management, improve watershed conditions, enhance wildlife habitat, or serve similar 
purposes (43 CFR subpart 4100). These improvements can be both structural and nonstructural and 
include prescribed burns, chemical brush control, mechanical brush control, water wells, water pipelines, 
fencing. Range improvement funds in the RPFO are typically allocated to the treatment of brush or 
invasive species with aerially applied herbicides as well as structural improvements such as water wells, 
water pipelines, and fencing. 

Pipeline Systems 

Several water wells (Chiuilla, Continental Divide, Pan Am, Pelon, and Piedra Lumbre) were drilled in the 
1960s in support of the Rio Puerco Watershed Project. At that time, water was needed for the proper 
compaction of retention and detention dams being constructed in the western portion of Planning Unit 4, 
within Sandoval County. After the completion of the Rio Puerco Watershed Project in the 1970s, these 
wells were converted to facilitate livestock grazing management. In the 1980s, maintenance was assigned 
to permittees for the pipeline systems with the exception of the wells themselves and wildlife watering 
points. Complete maintenance of the Chiuilla and Continental Divide systems is now the responsibility of 
the permittees. User fees based on the number of AUMs serviced by the well/pipeline are currently being 
collected by BLM for the Pan Am, Pelon, and Piedra Lumbre systems. These fees are collected to pay for 
electrical usage and well maintenance (well pulling, electrical problems, and pump 
maintenance/replacement). 
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The largest well/pipeline system in the Planning Area is the Cabezon pipeline system. A test hole, drilled 
during a period of uranium exploration, produced a high output artisan well (the Homestake Well), which 
was subsequently developed into an extensive pipeline system. The well and pipeline system provide 
water for livestock to approximately 20 grazing allotments from nearly 100 miles of pipeline. At this 
time, the BLM has maintenance responsibility of the main trunkline. Maintenance responsibility has been 
assigned to the Cabezon Water User Association for the rest of the system. 

2.2.3.2 Forecast  

Future livestock grazing management in all five units will be determined according to precipitation and 
the corresponding condition of native and desirable upland and riparian species, riparian proper 
functioning condition, and overall biotic health. Increased demand from other resources may result in new 
challenges and opportunities in grazing management. Other factors such as high input costs (e.g. fuel, and 
supplemental feed) as well as an aging population of permittees/lessees may affect the future of livestock 
grazing on lands managed by the RPFO. It may no longer be economically feasible for permittees/lessees 
who live a great distance from their grazing allotment to run livestock, especially on small allotments. It 
is possible that these permittees/lessees would relinquish grazing rights on these allotments, and the 
allotments would be absorbed into larger neighboring allotments. 

2.2.3.3 Key Features 

Allotments within the “I” category would be considered key features, as additional management activities 
are required to improve the public land health in these areas. 

2.2.4 Lands and Realty 

2.2.4.1 Renewable Energy 

Public lands in the RPFO provide opportunities for wind energy. A 2003 study by the BLM and US 
Department of Energy (DOE) found several locations of medium-to-high wind energy potential, generally 
located on higher elevations (USDI BLM and DOE 2003). Private companies have expressed interest in 
developing potential sites in Torrance County (Unit 3), but no permits have been issued. There is also the 
potential for the development of solar energy resources in the Planning Area, although no applications 
have been received. 

2.2.4.2 Utility Corridors and Communication Sites 

The BLM has formally designated ROW corridors and use areas within the RPFO Planning Area, and 
attempts are made to group compatible facilities where possible. Deviations from designated corridors 
have been permitted based on the type and need of the proposed facility, and lack of conflicts with other 
resource values and uses. The RPFO currently has no ROW exclusion or avoidance areas in existing land 
use plans, although specially designated areas, such as ACECs and WSAs do restrict such development. 
Corridors are designated in areas where topographic or land ownership constraints make it advantageous 
to locate transmission lines and pipelines on public lands.  



 2.0―Area Profile 

Rio Puerco Field Office RMP/EIS   2-195 December 2009 
Analysis of the Management Situation   

In addition to designated corridors, the Western Utility Group (an ad hoc organization of major western 
gas, electric, and telecommunication companies) developed the Western Regional Corridor Study in 1992 
to promote ongoing interagency dialogue regarding future utility corridor needs (USDI BLM and USDA 
USFS 1993). This reference document, which will be considered by the BLM and USFS during planning 
efforts, identifies the segments of four potential utility corridors within the Planning Area. Several 
corridors cross public lands administered by the BLM. There are designated corridors in all planning units 
except Planning Unit 3 (Map 2.12). 

The RPFO currently has 15 communication sites, with the most recent ROW grant being issued January 
2009.   

2.2.4.3 Land Tenure  

Land tenure (or land ownership) adjustment refers to those actions that result in the disposal of BLM-
administered lands and the acquisition of non-federal lands or interests. Current planning guidance with 
respect to land ownership is provided by the 1986 Rio Puerco RMP. This direction establishes land 
exchange as the predominant method of land ownership adjustment and categorizes BLM-administered 
lands into management areas or adjustment areas. The goal in management areas generally is to retain or 
enhance public land holdings within these zones. Management areas typically include the large blocks of 
BLM-administered lands that meet the retention criteria, but also may include areas in which there are 
high public values suitable for BLM management. Lands outside these management areas are in the 
adjustment areas, and are generally available for the full range of land ownership adjustment 
opportunities including retention, exchange, sale, or transfer. Land ownership adjustment proposals in the 
RPFO Planning Area are analyzed in project specific reviews. Public lands are fairly well consolidated in 
Sandoval County, while a checkerboard pattern predominates in planning units 1, 2, and 3. Over 50 small 
tracts are scattered throughout Planning Unit 3. The existing surface management pattern within the 
Planning Area is shown on Map 2.13 and Table 2.58.  

TABLE 2.58 
SURFACE MANAGEMENT WITHIN THE PLANNING AREA 

 
Surface 

Management 
Agency Unit 1 Unit 2 Unit 3 Unit 4 Unit 5 Total 

BLM 106,113 139,752 16,275 438,287 12,722 713,149 

DOD (Dept of 
Defense) 

20,697 32,010 0 2,202 0 54,909 

FS (Forest Service) 382,076 83,832 155,196 340,962 61,740 1,023,807 

T (Tribal) 1,017,489 786,009 16,419 605,577 55,393 2,480,887 

NPS (National Park 
Service) 

110,110 7,098 242 29,275 0 146,724 



2.0―Area Profile 

December 2009 2-196 Rio Puerco Field Office RMP/EIS 
  Analysis of the Management Situation 

TABLE 2.58 
SURFACE MANAGEMENT WITHIN THE PLANNING AREA (CONT.) 

 
Surface 

Management 
Agency Unit 1 Unit 2 Unit 3 Unit 4 Unit 5 Total 

P (Private) 872,602 962,608 1,637,095 405,622 134,885 4,012,813 

S (State) 184,916 91,297 314,412 61,099 1,128 652,853 

SGF (State Game & 
Fish) 

0 167 0 3,065 0 3,232 

SP (State Park) 2,116 4,634 0 385 0 7,136 

VCNP(Valles 
Caldera National 
Perserve) 

0 0 0 86,245 0 86,245 

NP (Not included in 
this Plan) 

295,388 0 0 29,639 0 325,027 

Total 2,991,507 2,107,408 2,139,640 2,002,359 265,868 9,506,782 

 

The 1986 Rio Puerco RMP designated areas for retention and disposal to maintain lands of particular 
resource and/or use value and to provide for orderly disposition, respectively. Retention areas are 
generally relatively concentrated blocks of public land that include scattered or isolated parcels of state 
trust land, or special designations, such as WSAs and ACECs. Disposal areas include tracts of land that 
are difficult and uneconomic to manage or do not have legal access and/or parcels that could serve 
important public objectives, including but not limited to, expansion of communities and economic 
development. Some Planning Unit 3 parcels have been identified for disposal because of the lack of legal 
access.  

The realty program also assists in managing the public lands in a manner which will improve resource 
manageability, while considering the public interest on a local, regional, and national basis. Land 
ownership adjustments by such means as exchanges, sales, acquisitions and occupancy resolution will be 
the mechanism used to achieve this objective.  

Since the 1986 Rio Puerco RMP was adopted, several adjustments to surface ownership have occurred as 
the result of certain realty actions including exchanges, sales, and patents under the Recreation and Public 
Purposes Act (R&PP). Under the R&PP, BLM issues leases and patents of public land to governmental 
and non-profit entities for public purposes such as public parks, building sites, schools, and landfills 
(patent only). Lands transferred out of BLM administration are not depicted as public land on Map 2.13.  

Fifty-seven land sales have occurred for a total of 3780 acres since 1986. The purpose of most of the sales 
has been for R&PP and to resolve long-standing occupancy trespass situations in the Planning Area. 
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(LR2000 data base report November 2008). The primary means of land ownership adjustment within the 
Planning Area has been through exchange. Thirty-three exchanges affecting federal and/or non-federal 
lands within the RPFO Decision Area have been completed since 1986. Of those actions, 165,682 acres 
left federal ownership and 170,881 acres came into federal ownership. Local governments and special 
interest groups continue to place a high priority on the BLM’s RPFO land acquisitions. 

Public lands are fairly well consolidated in Sandoval County, while a checkerboard pattern predominates 
in planning units 1, 2, and 3. Over 50 small tracts are scattered throughout Planning Unit 3. The existing 
surface management pattern within the Planning Area is shown on Map 2.13 and land ownership 
adjustment areas are shown on Map 2.14.  

The RPFO will continue to consolidate the public lands by means of exchanges and acquisitions. 

2.2.4.4 Land Use Authorizations 

The realty program in the RPFO has the responsibility of processing ROW applications, Land Use 
Authorization applications and R&PP applications. All resource values and uses are considered and 
environmental impacts analyzed prior to the issuance of leases, grants, patents and permits.  

BLM anticipates that requests for land use authorizations, such as ROWs, will continue, with the greatest 
proportion of requests in designated corridors and developing areas. Additionally, the projected 
population growth will likely drive an increase in the demand for facilities to accommodate this growth, 
including transmission lines, communication sites, and other utilities. Permits will also increase due to the 
movie industry making a big impact in New Mexico. The location scouts are fond of the scenic qualities 
that our public lands provide.  

The RPFO processes approximately 20 ROW actions annually. These include ROW applications for new 
facilities (e.g., roads, power lines, telephone lines, communication sites, water facilities) as well as 
amending, assigning, renewing or relinquishing existing ROW grants (e.g., roads, railroads, power lines, 
communication sites, water facilities, energy). The RPFO administers 434 ROWs, encumbering 18,673 
acres of public land (LR2000 Database Report 2008). 

The RPFO currently administers one temporary land use permit involving about two acres of BLM-
administered lands (LR2000 Database Report 2008). These permits are issued for a term of up to three 
years and are for the temporary use of public lands. Most of these permits are used to authorize permittees 
to temporarily occupy or use land for a short term. 

2.2.4.5 Withdrawals 

It is the policy of the BLM to keep the public lands open for public use and enjoyment. There are 
conditions which warrant the removal or withdrawal of certain public lands from general use. Through 
withdrawal of these public lands, public safety is guaranteed or integrity of special uses is assured. For 
instance, saleable minerals can be sold only from lands unencumbered by mining claims. In some cases, 
the minerals under a mineral material sale area may be withdrawn to protect the sale area. The other 
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typical use of mineral withdrawals in the RPFO is to protect values within Special Management Areas 
(SMAs).  

Table 2.59 below indicates the acreage of public lands that has been withdrawn for particular uses and the 
existing surface administrator. Mineral estate is discussed in Section 2.2.6. 

The RPFO currently uses nine types of withdrawals. The first is a wilderness designation withdrawal 
which includes the Ojito Wilderness and includes 11,183 acres. There is one power site withdrawal, 
which includes 207 acres in the Planning Area. The miscellaneous withdrawals include a variety of 
purposes, but usually protect a BLM recreation site or other facility that would otherwise be adversely 
affected by mineral entry. The RPFO administers eight such withdrawals, involving a total of 20,333 
acres. The only National Monument withdrawal is to the NPS for 5,280 acres for the Petroglyphs 
National Monument. There are 35 withdrawals to the USFS that are spread across all planning units 
within the Planning Area. There are 45,148 acres withdrawn to the Department of Air Force for Sandia 
Base in Planning Unit 2, and three acres are withdrawn to the Federal Aviation Administration for an air 
naval facility.  

TABLE 2.59 
TYPES OF WITHDRAWAL BY PLANNING UNIT (ACRES) 

 

Type of Withdrawal Acres Planning 
Unit 1 

Planning 
Unit 2 

Planning 
Unit 3 

Planning 
Unit 4 

Planning 
Unit 5 

Wilderness 11,183    11,183  

Power Site 207  207    

BLM-Special 
Designation 4554    4,554  

BLM-Misc. 20,333    18,874 1459 

NPS-National 
Monument 5280  5280    

USFS-National Forests 40,486 7044 4572 932 17,768 10,170 

USFS-Miscellaneous      14 

Department of the Air 
Force 45,148  45,148    

Federal Aviation 
Administration 3    3   

 

Secretarial orders have been used in the RPFO to withdraw public lands from general use by transferring 
management responsibility to other USDI agencies, such as the Bureau of Indian Affairs (BIA) and the 
Bureau of Reclamation (BOR). Public lands have been transferred by Executive Order (EO) to agencies 
outside the USDI, such as the Department of Defense and the Federal Aviation Administration. In such 
cases, both the lands and responsibility for their management are transferred. 
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Withdrawals to the BIA for the purpose of benefiting Indian groups will be used only for segregating the 
land from operation of the other land and mining laws in preparation for the processing of a land 
exchange or sale. Such withdrawals will not be used for transferring management responsibility. 

In an effort to keep as much of the public land open to the widest variety of uses, the RPFO reviews all 
existing withdrawals on a periodic basis. Such review ensures that the reasons for the restrictions are still 
valid and that the smallest acreage possible is included in withdrawal status. The need for new 
withdrawals of public land within the Planning Area should continue to decrease in the future. Most 
BLM-administered lands containing resources that need to be protected by withdrawals already have such 
protection in place. 

2.2.4.6 Access 

For the purposes of this section, access refers to the physical ability and legal right of the public, agency 
personnel, and authorized users to reach public lands. The lands and realty program primarily assists in 
the acquisition of easements to provide for legal access where other programs have identified a need. 

Access to public lands administered by the RPFO is an issue of concern to both agency personnel and the 
public. The existing, fragmented ownership pattern of BLM-administered lands intermingled with private, 
state, and other federal lands complicates the access situation. While the RPFO has made and continues to 
make progress in terms of improving access to public lands, there are still areas within the RPFO 
Planning Area that lack legal access. In accordance with guidance in this document, the RPFO has been 
focusing its access acquisition efforts on the following: 

• Larger blocks of public lands that are designated for retention in BLM ownership 

• Areas with important resource values 

• Areas where public demand for access is high 

• Areas with substantial BLM investments 

Access is generally acquired from willing adjacent landowners on a case-by-case basis and as needs or 
opportunities arise. 

The RPFO uses the acquisition of road and trail easements as the primary means of obtaining legal access 
to public lands where it does not currently exist. There are three types of easements: exclusive easements, 
where the BLM acquires full public rights to the road in perpetuity and exclusively manages all other 
uses; nonexclusive easements, where the BLM acquires only the right to use the road in perpetuity but 
does not control other uses; and temporary easements, where the BLM acquires only the right to use the 
road for a fixed period.  

When possible, emphasis for easement acquisition is on those roads or trails identified through a route 
analysis process. Although used much less frequently than easement acquisition, the RPFO uses land 
exchanges on occasion to acquire needed access to public lands. Access is typically just one of many 
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benefits of these exchanges. The consolidation of BLM land ownership patterns by exchange has 
generally improved the access situation in the RPFO Planning Area. When disposing of BLM parcels 
containing roads or trails necessary for access to other public lands, the RPFO protects these access routes 
by reserving them in the conveyance documents. Access needs within the RPFO Planning Area are 
predicted to remain at a relatively constant level. Recreation access to public land should still be a high 
priority in the future. 

2.2.4.7 Unauthorized Use 

Trespass under the lands and realty program can be split into three separate categories: 

• Unauthorized use 

• Unauthorized occupancy 

• Unauthorized development 

The scattered public land pattern in the RPFO Planning Area contributes to trespass problems, 
particularly where patented mining claims make the determination of federal/private property lines 
difficult. The RPFO attempts to abate trespassing by prevention, detection, and resolution. In the lands 
and realty program, priority for resolving trespass in the Planning Area is accorded to those newly 
discovered ongoing uses, developments, or occupancies where resource damage is occurring and needs to 
be halted to prevent further environmental degradation. Lesser priority is accorded those historic trespass 
cases where little or no resource damage is occurring. Realty trespass cases in this latter category are 
resolved as time permits. Trespass problems are anticipated to remain at current levels within the 
Planning Area. With the BLM’s scattered land pattern, encroachments on public land will likely continue 
to occur. 

2.2.4.8 Forecast  

Land tenure adjustment could change the amount of public land managed by BLM within the Planning 
Area, but based on past trends, changes to land tenure would not significantly increase or decrease the 
proportion of land that is administered by BLM. Future growth, particularly within and surrounding the 
Albuquerque metropolitan area, will increase pressure on BLM to provide for both community growth 
and open space. During the planning process, BLM intends to review which public lands currently are 
allocated for retention and which for disposal and determine whether those allocations are appropriate, or 
if those lands should be retained, recognizing that the supply of private land within the Planning Area is 
limited and that opportunities for growth and/or preservation may need to be accommodated through use 
of either state trust land or public land (see Table 2.58). Changes to the land tenure adjustment allocation 
would affect which public lands potentially could be developed and/or preserved as open space (through 
an R&PP lease or patent).  

Based on the projected growth of the communities in the Planning Area, particularly near Albuquerque, 
the number of land disposals likely will increase. Disposals could occur for various uses, particularly 
under R&PP leases and patents where public lands administered by BLM provide opportunities for uses 
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such as schools and parks (New Mexico does not set aside state trust land for schools). In addition to 
more public land disposals for developed uses, more public land may be disposed of for parks and 
recreation areas as communities are seeking dedicated open space in perpetuity, rather than assuming that 
what now may appear as open space (i.e., state trust land or BLM-administered public land presently 
serving as de facto open space) will continue to be undeveloped in the future. As part of the lands and 
realty program, BLM will continue to coordinate disposals with state, county, and local agencies, as 
appropriate, to consider consistency with existing plans for the Planning Area. 

Based on past trends, BLM anticipates that requests for land use authorizations, such as ROWs, will 
continue, with the greatest proportion of requests in designated corridors and developing areas. 
Additionally, the projected population growth will likely drive an increase in the demand for facilities to 
accommodate this growth, including transmission lines, communication sites, and other utilities. 

The forecast for renewable energy sites is unclear because only one site exists in the Planning Area, 
although there have been numerous inquiries. More renewable energy sites may be developed, requiring 
additional ROWs from BLM. Additional discussion on the demand for renewable energy sites is included 
in sections 2.2.6, Minerals and 2.2.7, Renewable Energy. 

2.2.4.9 Key Features 

Areas of high potential for future developed land uses include public lands identified for disposal, 
designated corridors or existing utility alignments and/or ROWs, existing communication sites, and the 
existing renewable energy sites. 

2.2.5 Recreation and Visitor Services 

2.2.5.1 Current Use 

Recreation programs in the RPFO are managed according to multiple use principles, unless specified 
otherwise by law. The RPFO’s primary goal is to ensure the continued availability of outdoor recreation 
opportunities which are not readily available from other sources. Recreation use is managed to protect the 
health and safety of users, to protect natural and cultural resource values, and to promote public use and 
enjoyment of the public lands. Public recreational opportunities located in north-central New Mexico 
occur on lands managed by U.S. Forest Service, BLM, NM State Parks, NPS, Valles Caldera National 
Preserve, USACE, Indian Tribe Nation, and Pueblo Lands, as well as local government. Landscape 
attributes that enhance opportunities for recreation and attract visitors to public land include volcanic 
necks, lava fields, rolling hills, arroyos, canyons, sandstone mesas, and wooded environments. With this 
diverse landscape, the Planning Area provides various opportunities for sightseeing, wildlife viewing, 
hiking, backpacking, picnicking, horseback riding, sport shooting, bird and big game hunting, rock 
climbing, biking, OHV use, geocaching/orienteering, camping, as well as solitude. A majority of the 
recreational uses occurring on public land are dispersed.  

Most public land is managed to maintain a freedom of recreational choice with a minimum of regulatory 
constraints. Current management direction for dispersed recreation is provided in 43 CFR 8300 and 
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subsequent BLM manuals, guidance, and policy. RPFO management priorities are to congressionally 
recognized areas, administratively recognized areas, and to undeveloped areas currently experiencing 
resource damage, user conflicts, or threatening visitor safety. Management priority is also given to those 
areas where use exceeds current capacity and to areas near urban centers. Additionally, unique and/or 
scenic attractions adjoining heavily traveled highways are managed on a priority basis. Other priorities 
are preservation and protection of natural and cultural resources, including scenic, historic, and 
archeological values, and primitive environments.  

The RPFO issues Special Recreation Permits (SRPs) to authorize certain recreational uses of land 
administered by the BLM. Authority to issue these permits is provided in 43 CFR 2932. Permits are 
issued for competitive events, commercial use, organized groups, and recreation use in special areas. 
Commercial use is recreational use of public land for business or financial gain. Competitive use is any 
formally organized or structured use, event, or activity on public land in which there are elements of 
competition between two or more contestants, registration of participants, and/or a predetermined course 
or area is designated. Competitive use also includes individuals contesting an established record such as 
speed or endurance. Organized group activity means a structured, ordered, consolidated, or scheduled 
event on, or occupation of, public lands for the purpose of recreational use that is not commercial or 
competitive. The RPFO would continue to issue SRPs after the appropriate EA is completed. The RPFO 
administers approximately 28 SRPs annually, 19 of which are authorized within the Planning Area. 
Recreation resources will continue to be evaluated on a case-by-case basis as part of project level 
planning. Such evaluation will consider the significance of the proposed project and the sensitivity of 
recreation resources in the affected area. Stipulations will be attached as appropriate to assure 
compatibility of projects with recreation management objectives and the BLM’s policy of multiple use. 

During the 2007/2008 season, the following SRPs were issued: 13 Big Game Outfitting, one motorcycle 
race, one Trials Event, one Llama Hike, one Environment Education, two Jeep Tours—the remaining 15 
permits were commercial tours to the Kasha–Katuwe Tent Rocks National Monument.  

As a result of the resolution of the RMP for the Planning Area in the Albuquerque District (USDI BLM 
1986), 13 areas were identified as containing important and valuable recreation values and opportunities 
which warrant special management attention. These 13 areas are located within the following SMAs: 
Historic Homesteads, Canon Jarido, Jones Canyon, Azabache Station, Cabezon Peak, Ignacio Chavez, 
Elk Springs, Ojito, Pronoun Cave Complex, Continental Divide Trail, 1870s Wagon Road Trail, Petaca 
Pinta, and Bluewater Canyon. In the 1986 RMP, Tent Rocks and El Malpais were listed in the count of 
13, making the actual number 15. Both areas now have their own RMPs.  

Included in the Planning Area are El Malpais NCA and Kasha Katuwe Tent Rocks National Monument. 
Stand alone plans exist for the management of these BLM-designated areas.  

In addition to BLM-administered lands, other recreation providers include New Mexico State Parks and 
State Land Office; NPS, Valles Caldera National Preserve; USFS; USACE; Indian Tribe, Nation, and 
Pueblo Lands; as well as local government. 
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2.2.5.2 Forecast  

As the population in the area continues to increase, the demand for recreational uses of public land and 
visitor services has also increased. The public has expressed interest in adopting various RPFO areas for 
hiking, camping and OHV use. Additionally, BLM guidelines for specially designated areas have 
changed, so previously designated areas must be reevaluated to comply with these new requirements. 
Questions associated with this issue include: 

• What types of recreational uses should be allowed in specially designated areas of public land? 

• What areas should be designated for special recreation management areas (SRMAs)? What would 
be the specific strategy for managing the SRMAs? 

• To what extent, and where (general areas), should the BLM develop facilities and generally 
improve recreation access opportunities to meet public demand, to provide for public health and 
safety, and to direct use away from areas of conflict? 

Albuquerque and Santa Fe, the largest population areas in New Mexico, lie within the Planning Area. The 
population growths of these two cities are expected to continue. The vast majority of this population use 
the public lands for their recreation purposes. 

BLM’s 2003 Priorities for Recreation and Visitor Services acknowledges that the ways in which people 
use public land is changing as a result of evolving values and advances in technology. For example, 
babyboomers increasingly access BLM-administered lands for traditional recreational purposes, while 
younger generations commonly use new technologies such as OHV equipment for extreme sports such as 
rockcrawling. In addition, the demographics of people using local public lands for recreational purposes 
are changing. Growing populations tend to strain the land and its resources due to increased demand for 
recreation opportunities in the same areas.  

The changing demographic profile of recreation users in New Mexico was identified as a recreation 
planning issue in the New Mexico 2004 Statewide Comprehensive Outdoor Recreation Plan (SCORP). 
Concern was expressed for the challenges of providing future recreational activities for both youth and 
the aging baby boomers. Around the state of New Mexico, recreation is viewed as critical for youth 
development and playing an important role in providing youth with positive outlets for energy as well as 
instilling an environmental ethic at an early age. In addition, the existing recreation areas might need to be 
retrofitted to accommodate the needs of an active and growing senior population. 

The BLM’s Recreation 2000 Strategic Plan recognizes that the BLM’s recreation program is an important 
part of the economic base of the western states, and helps to satisfy the growing public demand for 
outdoor recreation by providing tourism-related opportunities on BLM-administered lands.  

In addition, the BLM will need to provide for recreational activities involving new technological 
developments (e.g., recreational vehicles, new camping equipment) as they gain popularity among the 
public. According to the strategic plan, the primary concern in providing future recreation opportunities 
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will include how to provide for resource protection, visitor services, and maintenance and effective 
management of the existing and future resources and facilities. 

Some recreation activities, such as paintball, rockcrawling, and geocaching are beginning to pose 
management concerns. These uses likely will increase as population in the Decision Area grows.  

2.2.5.3 Key Features 

Key features in the Decision Area are areas or features that experience high demand for dispersed or 
developed recreational uses, have the potential to accommodate demand, or provide unique recreational 
amenities. These key features include areas that offer opportunities for recreational activity within SMAs.  

White Mesa Bike Trails 

Located southwest of San Ysidro, New Mexico, the bike trail crosses a landscape of spectacular beauty 
and exceptional geology, meandering through the Pueblo of Zia, state of New Mexico, and public lands 
managed by the RPFO. White Mesa is named for the color of the gypsum that forms much of the mesa 
and majority of the bike trails. Trails were developed primarily for mountain biking; however, hikers are 
welcome and often find the trails as exhilarating as the bikers.  

Oh My God Race Courses 

Three separate and unique loop trails were designed and implemented for the Oh My God competitive 
motorcycle race. Oh My God consists of three courses, race course A, B, and C, which are designed 
solely for event use once every three years. Race course A is 22 miles, B is 28 miles, and C is 36 miles. 
All three courses are only 2 to 3 miles from each other and are located west of Cuba, New Mexico, and 
north of State Road 197.  

San Ysidro Trials Area 

Located approximately one mile west of San Ysidro, New Mexico, north of U.S. 550, is the San Ysidro 
Trials Area, which is quite popular with hikers, mountain bike enthusiasts, as well as the trials bike 
community. The San Ysidro Trials Area is a unique slot canyon area that offers recreation for anyone 
with an appreciation of natural wonders. The entire recreation area lies at the southern tip of the Jemez 
Mountain range and is open for hiking, primitive camping, equestrian activities, and mechanical vehicles 
such as mountain bikes. The area is closed to off-road motorized vehicles except for the special use 
permitted to the New Mexico Trials Association, which uses the area for competitive and practice events. 

Perea Nature Trail  

A mountain peak dominates the one-mile Perea Nature Trail located just outside the village of San Ysidro 
in northwest New Mexico. The mountain highlights the Jemez Mountain Range, which is the southern 
start of the Rocky Mountains that extend northward to Alaska. The Perea Nature Trail offers a short, 
refreshing hike. Visitors to the Perea Nature Trail may look to the southwest over the Rio Salado riverbed 
to view an outstanding geologic setting. Blanco Mesa, known for its unusual white surface, is used as a 
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creative backdrop for motion pictures and photography. The high rock formations with purple hues seen 
in the distance are part of the Nacimiento Mountain chain, and are some of the oldest rocks in the area. 

Guadalupe Ruin 

The Guadalupe Ruin is a prehistoric Chacoan outlier of about 45 rooms (of which about one-half have 
been excavated and stabilized). The earliest date of occupancy occurred approximately A.D. 918; by A.D. 
1140. Guadalupe was abandoned. A second occupation occurred in the late 1200s with migrations from 
the Mesa Verde region. The central ruin and community lie on the western edge of the Rio Puerco Valley 
immediately below the confluence of the Arroyo Chico and Rio Puerco.  

Ojo Azabache Old Stage Station 

Located in the northern boundary area of the Ignacio Chavez SMA, along County Road 25, is the old 
stage station at Ojo Azabache. This station served as a way stop for travelers on the route from Santa Fe 
to old Fort Wingate during the 1870s. 

Cabezon Peak 

Cabezon Peak’s dramatic volcanic formation is one of the most well-known landmarks in northwest New 
Mexico. With an elevation of 7,785 feet, the Peak is part of the Mount Taylor volcanic field and is the 
largest of 50 volcanic necks rising from the Rio Puerco Valley. The peak is believed to have religious 
significance for the Pueblo and Navajo Indians, and remnants of their visits still exist. Cabezon, rising 
nearly 2,000 feet above the valley floor, is a popular area for rock climbing and scrambling. A climb to 
the summit provides an expansive view of the Rio Puerco Valley. 

Ignacio Chavez Grant 

Steep canyons and high, rugged cliffs provide rewarding challenges for the backcountry hiker within 
Ignacio Chavez. The Ignacio Chavez Grant was awarded to settlers in 1768 by the Spanish government 
for establishing communities. Because these communities were never developed, the U.S. government 
later acquired the land grant. Activities such as hiking, hunting, backpacking, mountain biking, and 
horseback riding can all be enjoyed without a permit in this remote, secluded area. The sensitivity of the 
resources in the area makes it necessary for the BLM to close Road 1103 to motorized vehicles certain 
times of the year. Unless specifically designated, all roads and trails are open to mountain biking. 

Continental Divide Trail 

The Continental Divide National Scenic Trail provides for high quality, scenic, primitive hiking and 
horseback-riding recreational experiences. Extending 3,100 miles between Mexico and Canada, the trail 
traverses landscapes primarily on public lands within 50 miles of the natural geographic feature of the 
divide. This National Scenic Trail was established in 1978 through the authority of the National Trails 
System Act (PL 90-543) and is one of the outstanding resources of the National Landscape Conservation 
System (NLCS).  
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2.2.6 Minerals 

The following AMS mineral information is incomplete and will be expanded and modified once a new 
mineral potential report has been completed. A coal unsuitability and reasonable and foreseeable 
development (RFD) report will also be required for other sections of the RMP. Mineral ownership by 
planning unit is shown in Table 2.60 below. 

TABLE 2.60 
MINERAL OWNERSHIP BY PLANNING UNIT 

 
Mineral  

Ownership 
Planning 

Unit 1 
Planning 

Unit 2 
Planning 

Unit 3 
Planning 

Unit 4 
Planning  

Unit 5 Total 

A (All Minerals) 716,932 281,075 595,914 970,451 94,573 2,658,945 

C (Coal Only) 23,368 1,596 0 27,596 316 52,876 

G (Oil, Gas, and Coal Only) 4,092 1,413 0 1,786 241 7,532 

N (No Minerals) 1,930,253 1,499,684 1,506,720 769,599 138,216 5,844,473 

O (Oil and Gas Only) 7,301 4,197 4,239 333 2,103 18,175 

T (Other Minerals) 14,209 319,443 32,766 202,953 30,422 599,793 

NP (Not included in this Plan) 295,388 0 0 29,639 0 325,027 

Total 2,991,543 2,107,408 2,139,640 2,002,358 265,870 9,506,820 
Difference between Mineral Ownership and Surface Ownership is 37 acres. 
* = El Malpais NCA, PLO 2198 BLM-administered lands, Kasha-Katuwe Tent Rocks, Ojito and Lands going to Zia 
 

There are three classifications for the disposition of the mineral estate on public lands: leasable, locatable, 
and salable. These classifications of minerals have been defined by federal laws, regulations, and legal 
decisions (USDI BLM 1997a). Federal mineral estate (ownership) is shown on Map 2.15. 

Leasable minerals discussed in this section include the following: 

• Nonrenewable energy fluid minerals – oil and gas, coalbed methane (CBM), and geothermal 

• Nonrenewable nonenergy fluid minerals – carbon dioxide and helium 

• Nonrenewable energy solid minerals – coal, potash, sulfur, and sodium 

Locatable mineral resources discussed in this section include the following: 

• Metallic minerals―e.g., gold, silver, uranium 

• Nonmetallic minerals―e.g., gemstones, fluorspar, perlite 

Salable mineral resources discussed in this section include sand, gravel, limestone, cinders, and building 
stone. 
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The mineral resource discussions include known prospects, mineral occurrences, and mineralized areas; 
mining claims, leases, and material sites; and types of mineral deposits in the area of interest.  

2.2.6.1 Leasable 

2.2.6.1.1 Indicator 

For this AMS, only those minerals currently being leased, or in some cases that were leased, within 
planning units 1 through 5 will be discussed. Other minerals and related topics will be discussed after 
completion of the mineral potential report. Leasable minerals are from three categories: energy fluid 
minerals (e.g., oil and gas, coal-bed methane, and geothermal), non-energy fluid minerals (e.g., carbon 
dioxide and helium), and leasable solid minerals (e.g., coal, potash, sulfur, and sodium). 

Requirements for extraction of leasable minerals from public lands are a lease and royalty payment. 
Leasable minerals include oil and gas, geothermal, coal, coalbed methane, oil shale, tar sands, phosphate, 
sodium, and potash.  

Leasing can be done through competitive bid (oral auction), which is the normal method in New Mexico 
for oil and gas. A winning bid is the highest oral bid by a qualified bidder equal to or exceeding the 
national minimum acceptable bid of $2.00 per acre (43 CFR 3120.1-2 and 3120.5-1). A successful bidder 
(lessee) is required to pay rent on the leased parcel. Annual rent for all leases issued subsequent to 
December 22, 1987, shall be $1.50 per acre or fraction thereof for the first five years of the lease term and 
$2.00 per acre or fraction for any subsequent year. The lessee is also required to pay royalties, 12.5 
percent, on sales of oil and gas produced from the leased parcel. 

An oil and gas sale may be executed through an expression of interest nomination where the interested 
party nominates a parcel for exploration and development. BLM announces the parcel is available for 
competitive bid. If there is no interest in the competitive lease of the parcel, the interested party may 
obtain a non-competitive lease. Lands receiving no bid at the oral auction are available for filing for a 
noncompetitive lease for a two-year period. Special stipulations are conditions of lease issuance which 
provide additional, more stringent environmental protection by allowing for restrictions of operations 
within the terms of the lease contract (Appendix K). For more on oil and gas leasing, including terms and 
conditions, and for a list and detailed discussion of stipulations, see the 1992 Rio Puerco RMP.  

Coal leasing in the Planning Area occurs under the Lease by Application procedure, where an interested 
party submits an application for a noncompetitive lease of a parcel. The BLM will review this application 
for conformity to existing land use plans and ensure that it contains sufficient geologic data to determine 
fair market value of the coal (43 CFR 3422.1). When BLM accepts an application, the agency will begin 
an EA or EIS. As part of the EA/EIS process, BLM seeks public comment on the proposed lease sale. 
Coal leases are granted on the condition that the lessee obtains appropriate permits and licenses from 
BLM, Office of Surface Mining, and any affected state or local governments. The lease term is 20 years, 
but may be terminated in as few as 10 years if the coal resources are not adequately developed. Annual 
rental rate for coal leases is $3.00 per acre or fraction thereof. Royalty for surface-mined coal is 12 
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percent of the gross value of the coal produced. The royalty is 8 percent for coal mined underground. 
Royalty payments are paid to the U.S. General Revenue Fund.  

The USGS designates areas prospectively valuable for geothermal energy as Known Geothermal 
Resource Areas (KGRAs). The New Mexico State Land Office designates favorable areas as Known 
Geothermal Resource Fields (KGRFs).  

2.2.6.1.2 Current Condition 

Planning Unit 1 

Oil and gas resources are discovered by drilling into oil and gas bearing sedimentary source rocks. In 
Planning Unit 1, there are currently two oil and gas leases in Cibola County (Map 2.16). This county has 
been drilled much less than others in the Planning Area. The western side of the Lucero Uplift, in 
southeastern Cibola County, has possible petroleum reservoirs in limestone and sandstones of the 
Pennsylvanian age Madera and Sandia formations. In the Acoma Basin area, exploration wells drilled into 
the Pennsylvanian source rocks have mainly produced slight gas shows. The Mancos Shale is thought to 
be a source of much oil and gas. Possible reservoirs here, and in the Puerco fault zone, are in 
Pennsylvanian-Cretaceous rocks. In the Baca Basin area, reservoirs can be present in Permian-Cretaceous 
age rocks. An oil show was encountered in one well in Late Cretaceous age rocks. Exploration wells in 
the Zuni Uplift area of Cibola County reported no oil and gas shows, but possible reservoirs are on the 
flanks of the uplift in Permian age rocks. In McKinley County, that part of the San Juan and Acoma 
Basins present can have petroleum reservoirs in the Upper Cretaceous sandstones and Entrada Sandstone, 
respectively. The area of the Gallup sag has possible reservoirs in the Cretaceous, Jurassic, Permian, and 
Pennsylvanian rocks. 

There are no active coal leases in Planning Unit 1. Coal is present within the unit, but it is currently 
uneconomic to mine due to depth and quality. Coal normally crops out in coal-bearing sedimentary rocks. 
Locations where coal occurs and is mineable are designated as coal fields. Deposits are ranked on quality 
and are based on carbon content, volatile and water content, hardness, and heat released during burning. 
Lowest to highest quality are termed lignite, sub-bituminous, bituminous, and anthracite. Cibola County 
contains Cretaceous age coal-bearing outcrops that are designated as recognized fields. The formations 
that crop out are the Crevasse Canyon, Moreno Hill, Menefee Formation, and the Gallup and Dakota 
sandstones. The coal fields here are southwestern East Mount Taylor, South Mount Taylor, northern Datil 
Mountains, northern Salt Lake, and southern Zuni fields (Figure 2.32; Map 2.17). 



Figure 2.32      Coal Fields-Planning Unit 1
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See McLemore et al. 1986 for physiographic and detailed geologic description of the coals in each field 
and Appendix L for a list of the 20 coal unsuitability criteria. 

The part of McKinley County within Planning Unit 1 contains a portion of the Gallup and Zuni 
recognized fields. The Gallup Field coal-bearing rock units are the Gallup Sandstone, Gibson and Dilco 
members of the Crevasse Canyon Formation, and the Cleary Coal Member of the Menefee Formation. 
The Zuni Field is defined by outcrops of the Dakota Sandstone, Gallup Sandstone, and Dilco Member. 

No KGRAs have been delineated by the USGS in Planning Unit 1, Cibola or McKinley counties, but two 
KGRFs have been identified by the New Mexico State Land Office—one in western McKinley and 
Cibola counties, and one on the Lucero Uplift in the eastern edge of Cibola County. 

Planning Unit 2 

Not much petroleum has been produced in Planning Unit 2, but there are currently 15 oil and gas leases in 
northern and southern Valencia County (see Map 2.16). The best petroleum source rocks are located in 
the Valencia County part of the Albuquerque Basin, in the Lucero Uplift, and the Rio Puerco Fault Belt. 

There are no active coal leases, in Planning Unit 2. Coal is present within the unit, but it is currently 
uneconomic to mine due to thin beds, high-angle faulting, and quality. Coal normally crops out in coal-
bearing sedimentary rocks. Locations where coal occurs and is mineable are designated as coal fields. 
Deposits are ranked on quality and are based on carbon content, volatile and water content, hardness, and 
heat released during burning. Lowest to highest quality are termed lignite, sub-bituminous, bituminous, 
and anthracite. Valencia County contains Cretaceous age coal-bearing outcrops in the southern part of the 
Rio Puerco recognized field (see Map 2.17), from the Cretaceous age Dilco and Gibson members of the 
Crevasse Canyon Formation. Coal here ranks sub-bituminous A to high volatile C bituminous. Ash 
content is low (less than 8.0 percent) and the sulfur content high (greater than 1.5 percent; McLemore 
1985). 

No KGRAs have been delineated by the USGS in Planning Unit 2, but one KGRF has been identified by 
the New Mexico State Land Office in western Valencia County. 

Planning Unit 3 

Very little, if any, petroleum has been produced in Planning Unit 3, but there are currently a few oil and 
gas leases located in the southeastern unit area within Torrance County (see Map 2.16). The best 
petroleum reservoir rocks are predominantly in sandstones, but can be present in sandy limestone. There 
have been oil and gas shows reported primarily in rocks from the Permian age Abo Formation and from 
Pennsylvanian units located on the flanks of the Pedernal Uplift, Chupadera Mesa in southwestern 
Torrance County, and the Punta del Agua and Buffalo anticlinal traps in the Estancia Basin. 

There are no coal leases, no Cretaceous age coal bearing rocks due to erosion or non-deposition, and no 
other coal-bearing units in Planning Unit 3. 

There are no known geothermal resources in Planning Unit 3. 
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Planning Unit 4 

There are currently 143 oil and gas leases located mainly in the northwest corner of Planning Unit 4, west 
and southwest of Cuba, New Mexico, within Sandoval County (see Map 2.16).  

There are 17 oil pools and 3 gas pools within Planning Unit 4, (Figure 2.33), which are summarized as 
follows (unless otherwise indicated producing formations are Cretaceous in age): the Eagle Mesa Entrada 
and Media Entrada Pools produce oil from the Jurassic age Entrada Sandstone; the Chacon Dakota Pool, 
renamed the West Lindrith Gallup/Dakota by NMOCD, produces oil and associated gas from the upper 
Dakota Sandstone; the Five Lakes Dakota Pool produced oil from the Graneros Shale and Dakota 
Sandstone and was abandoned in 1974; the Otero Sanostee Pool produced oil and associated gas from the 
Sanostee Member of the Mancos Shale, and was abandoned in 1969; the Alamito Gallup and Lybrook 
Gallup pools produce oil and associated gas from the basal Niobrara sandstones, which are equivalent to 
the Tocito Sandstone Lentil of the Mancos Shale; the Media Gallup Pool produces oil from sandstones in 
the Niobrara Shale Member of the Mancos Shale; the Rusty Gallup Pool produced oil from thin basal 
Niobrara sandstones and in 1976 was shut in; the San Ysidro Mancos Pool produces oil from the upper 
Mancos Shale; the Rusty Menefee Pool produced oil from the Menefee Formation of the Mesaverde 
Group and was abandoned in 1977; the Otero Point Lookout Mesaverde Pool produced oil from the Point 
Lookout Sandstone and was abandoned in 1961; the Parlay Mesaverde and Venado Mesaverde Pools 
produce oil from the Menefee Formation; the San Luis Mesaverde and South San Luis Mesaverde pools 
produce oil from the Mesaverde Group; the Rusty Chacra Pool produces gas from the Chacra producing 
interval; the Ballard Pictured Cliffs and South Blanco Pictured Cliffs pools produce gas from the Pictured 
Cliffs Sandstone. 

For details on porosity, permeability, various structural and stratigraphic trapping mechanisms, and 
production statistics the reader is referred to the reference section, specifically, McLemore 1984. 

There are no active coal leases in Planning Unit 4. Coal normally crops out in coal-bearing sedimentary 
rocks. Locations where coal occurs and is mineable are designated as coal fields. Deposits are ranked on 
quality and are based on carbon content, volatile and water content, hardness, and heat released during 
burning. Lowest to highest quality are termed lignite, sub-bituminous, bituminous, and anthracite. 
Sandoval County contains a major part of the San Juan Basin coal fields. These fields are defined by the 
coal-bearing Fruitland, Menefee, and Crevasse Canyon formations. The coal fields here are La Ventana, 
northeast East Mount Taylor, northeast Rio Puerco, east Chacra Mesa, east San Mateo, and east Star Lake 
(Figure 2.34; see Map 2.17). La Ventana field coals are from the Allison and Cleary Members of the 
Menefee Formation. The northeast East Mount Taylor field contains coals in the Gibson Member of the 
Crevasse Canyon Formation. The northeast Rio Puerco field consists of Mesaverde Group sediments, 
specifically in the Dilco and Gibson members of the Crevasse Canyon Formation. Most of the coal in the 
east Chacra Mesa field is found in the Cleary Member of the Menefee Formation, but can also be present 
in the Allison Member. In the east San Mateo field coals crop out in the Cleary Member of the Menefee 
Formation, along with some Allison Member coals. Star Lake coals are present in outcrops of the 
Fruitland Formation. 



Figure 2.33  Oil and Gas Pools



Figure 2.34  Coal Fields―Planning Unit 4
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See reference section literature (McLemore 1984) for physiographic and detailed geologic description of 
the coals in each field. 

Two KGRAs have been identified by the USGS in Planning Unit 4, the Baca Location #1 and the San 
Ysidro (The New Mexico State Land Office has identified two KGRFs within the unit, one in the Jemez 
Mountains, which includes the KGRAs Baca Location #1 and San Ysidro, and one in the Rio Grande rift) 
(Figure 2.35). 

Planning Unit 5 

There are currently nine oil and gas leases within Planning Unit 5 (see Map 2.16). The best potential for 
petroleum occurrence here is in the Albuquerque and Hagan basins. Petroleum source rocks, structures, 
and stratigraphic facies appear to be present in these basins. Potential source rocks include bituminous 
shales of the Pennsylvanian age Magdalena Group and those of the Upper Cretaceous, and limestones of 
the Jurassic age Todilto Formation. The best reservoir goals in the basins are the Upper Cretaceous fluvial 
and marine sandstones, which should be similar to those in the San Juan Basin. Other possible reservoirs 
are from the Jurassic age Entrada Sandstone, Pennsylvanian and Permian age sandstones, and 
Pennsylvanian age limestones. Oil and Gas traps in the basins would be as normal tilted fault blocks 
formed in rifting episodes, rollover anticlines formed on downthrown fault sides, and lenses and 
pinchouts like those in the San Juan Basin. 

There are no active coal leases in Planning Unit 5. Coal normally crops out in coal-bearing sedimentary 
rocks. Locations where coal occurs and is mineable are designated as coal fields. Deposits are ranked on 
quality and are based on carbon content, volatile and water content, hardness, and heat released during 
burning. Lowest to highest quality are termed lignite, sub-bituminous, bituminous, and anthracite. 
Planning Unit 5 contains the Hagan and Placitas fields in the southeastern corner of Sandoval County, and 
the Tijeras field in northeastern Bernalillo County (see Figure 2.34). The Hagan field, structurally a 
syncline, contains coals of the Menefee Formation that are exposed near the structural axis. The Placitas 
field coals are also from the Menefee and occur in the steeply dipping beds of the formation. The Tijeras 
field coals are found in the Mesaverde Group. Here the structure is two synclines in which the coals dip 
up to 30 degrees. Two coal zones are present with the upper zone containing the best quality coal. 

No KGRAs have been identified by the USGS in Planning Unit 5, but a small portion of KGRF #2 is 
present in the northern tip of the unit and a small part of a low-intermediate temperature reservoir is 
located in the Albuquerque area. 

2.2.6.1.3 Forecast 

Increased oil and gas exploration and development is a direct result of the price of a barrel of crude oil, 
which is a function of supply and demand. Crude oil demand and prices are likely to continue to increase 
over time, which, in turn, can cause more exploration in hitherto unexplored areas, potentially resulting in 
new oil and gas fields. Secondary and Tertiary petroleum recovery from known producing and past  



Figure 2.35  Known Geothermal Resource Areas―Planning Unit 4
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producing formations and reservoirs should also become economically viable. Oil and gas lease sales are 
likely to increase within the Planning Area in the future. Petroleum resources in the Albuquerque, Hagan, 
and Espanola basins, the Nacimiento Uplift, and the Sandia Mountains, which in the past had low 
potential, may also become economic to mine. 

An increase in demand for coal would likewise increase new coal mine development, although coal 
resources in the Planning Area are not suitable for economic development without a commensurate price 
increase. For example, the steep dip and thinness of the beds makes strip mining economically impractical 
in the Tijeras field, and transportation to market would need to be made available.  

New geothermal resources may be discovered by drilling exploratory wells in areas of high temperature 
gradients or in areas of oil and gas exploratory drilling. As more of our future energy needs come from 
renewable energy, geothermal production should take its rightful place along with wind, solar, and 
biomass resources. Geothermal resources may not be economically competitive with other energy forms, 
however, as drill holes are very expensive to drill and distances to market are enough to add significantly 
to the cost (USDI BLM 2008). 

Planning Unit 1 

It is possible that there will be more oil and gas exploration, discovery, and development of likely 
reservoirs in Planning Unit 1 as this unit has been drilled much less than other units in the Planning Area. 
Current economic conditions may allow for exploration in some of these unknown or risky areas. 

If construction of coal-fired power plants increases, the demand for coal will also increase and leases will 
again be issued. Coal resources in Planning Unit 1 are uneconomic to mine commercially at this time. 

Exploration for and development of geothermal resources should continue as petroleum resource costs are 
on the rise, creating a demand for renewable energy forms such as geothermal. 

Planning Unit 2 

It is likely there will be continued exploration, discovery, and development of oil and gas reservoirs in 
Planning Unit 2, based on current worldwide demand for petroleum. Valencia County is very close to 
Albuquerque and to several gas pipelines. If petroleum resources are discovered in Planning Unit 2, they 
are more likely to be developed and produced. 

If construction of coal-fired power plants increases, the demand for, and price of, coal will also increase 
and leases will again be issued. Coal resources in Planning Unit 2 are uneconomic to mine commercially 
at this time. 

Exploration for and development of geothermal resources should continue as petroleum resource costs are 
on the rise, creating a demand for renewable energy forms such as geothermal. 
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Planning Unit 3 

It is likely there will be continued exploration, discovery, and development of oil and gas reservoirs in 
Planning Unit 3 based on worldwide demand for petroleum. Torrance County is very close to 
Albuquerque and to several gas pipelines. If petroleum resources are discovered in Planning Unit 3, they 
are likely to be developed and produced. 

Planning Unit 4 

It is likely there will be continued exploration, discovery, and development of oil and gas reservoirs in 
Planning Unit 4, based on worldwide demand for petroleum. Petroleum is the most important commodity 
in Planning Unit 4, particularly from the northeastern part of the San Juan Basin within Sandoval County, 
and this trend is expected to continue. 

If construction of coal-fired power plants increases, the demand for, and price of, coal will also increase 
and leases will again be issued. Coal resources in Planning Unit 4 are uneconomic to mine commercially 
at this time due to high angle faulting of some formations, bed thinness, lava flow hindrances, and lack of 
transportation to market (cost of rail lines). 

Exploration for and development of geothermal resources should continue as petroleum resource costs are 
on the rise, creating a demand for renewable energy forms such as geothermal. 

Planning Unit 5 

It is likely there will be continued exploration, discovery, and development of oil and gas reservoirs in 
Planning Unit 5, based on worldwide demand for petroleum. The area is very close to Albuquerque and to 
several gas pipelines. If petroleum resources are discovered in Planning Unit 5, they are likely be 
developed and produced. 

If construction of coal-fired power plants increases, the demand for, and price of, coal will also increase 
and leases will again be issued. Coal resources in Planning Unit 5 are probably uneconomic to mine 
commercially at this time. 

Exploration for and development of geothermal resources should continue as petroleum resource costs are 
on the rise, creating a demand for renewable energy forms such as geothermal. 

2.2.6.1.4 Key Features 

Geothermal resources will be found in areas like the KGRFs discussed above in Section 2.2.5.2. These 
features are typically associated with volcanism and have a magmatic source for geothermal energy. 
Another source is in active tectonic sedimentary basins, which contain warm waters that circulate to great 
depth along major fault systems. A different system is that of hot dry rock, where water is not present. 
The geothermal energy is extracted from hot rock via injected water. Geothermal areas are found in 
various host rocks, generally late Tertiary to Quaternary in age. Although there are known geothermal 
resources in the Planning Area, there are no leases at this time. 
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Planning Unit 1 

Likely areas for oil and gas exploration and development are Permian-Cretaceous age rocks in 
sedimentary basin features such as the Acoma and San Juan basins, the Lucero and Zuni uplifts, and areas 
near the Rio Grande Rift. 

Coal, when economic, will be found in features such as the Zuni, Mt. Taylor, and Salt Lake designated 
coal fields, and in Cretaceous age rocks of formations such as the Fruitland and Menefee. 

Planning Unit 2 

In the Albuquerque Basin, key petroleum features are the dark grey shale of the Cretaceous age Mancos 
and Menefee formations as well as the Gallup and Dakota sandstones, the Jurassic age Todilto Formation, 
the Pennsylvanian age Madera Formation, and the Tertiary age Santa Fe Group. All of these may be 
sources of oil and natural gas as these formations are petroleum sources or producers in the San Juan 
Basin. The dark grey shale from the Pennsylvanian age Madera Formation may contain source rocks in 
the Lucero Uplift area. Here too, possible reservoirs are in Pennsylvanian age limestones and sandstones 
of the Madera and Sandia formations. The Rio Puerco Fault Belt, located north of the Lucero Uplift, 
contains Cretaceous age Mancos Shale, limestone of the Jurassic age Todilto Formation, and dark grey 
shale from the Pennsylvanian age Madera Formation, all of which contain possible source rocks for 
petroleum. Possible reservoirs here are in the Cretaceous age Dakota Sandstone, Jurassic age Entrada 
Sandstone, and the limestone and sandstone from the Pennsylvanian age Madera and Sandia formations. 

Coal, when economic, will be found in features such as the Rio Puerco recognized field, in Cretaceous 
age coal-bearing outcrops from the Dilco and Gibson members of the Crevasse Canyon Formation.  

Planning Unit 3 

Key Features for petroleum resources in Planning Unit 3 are Permian and Pennsylvanian age sandstones 
in the Pedernal Uplift, Chupadera Mesa, and the Punta del Agua and Buffalo anticlinal traps in the 
Estancia Basin. 

Planning Unit 4 

Jurassic, and mainly Cretaceous, rocks are sources of oil and gas in Planning Unit 4, mainly in the San 
Juan Basin part of the unit. The best reservoir rocks here are from the Jurassic age Entrada Sandstone and 
the Upper Cretaceous age sandstones, namely the Dakota, Hospah, basal Niobrara, Hosta, Point Lookout, 
the upper Mancos Shale, and the Chacra producing interval. All of these rock units produce or have 
produced petroleum in the San Juan Basin. Other key features include favorable source rocks, structures, 
and stratigraphic facies present in the Albuquerque, Hagan, and Espanola basins, Sandia Mountains, and 
the Nacimiento Uplift. For additional details, see McLemore 1984. 

Coal sources in Planning Unit 4 are from the Fruitland, Menefee, and Crevasse Canyon formations in the 
coal fields discussed above. 
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Planning Unit 5 

In the Albuquerque and Hagan basins, Pennsylvanian and Upper Cretaceous age shales, and the Jurassic 
age Todilto Formation are key features which can contain petroleum sources. Oil and gas trap features 
include fault blocks, rollover anticlines, lenses, and pinchouts.  

Coal, when economic, will be found within coal-bearing sedimentary rocks of the Cretaceous age 
Mesaverde Group, in areas such as the Hagan, Placitas, and Tijeras fields discussed above. 

2.2.6.2 Locatable 

2.2.6.2.1 Indicator 

Public land is open to mineral entry unless previously withdrawn. The 1872 Mining Law allows for the 
location of mining claims on public land for the purpose of exploration, development, and production of 
minerals. Exploration and development, and filing for a mining claim are regulated under 43 CFR 3800. 
The RPFO’s responsibility consists of completing validity exams for patent or BLM actions, and review 
and inspection of notices and plans filed under 43 CFR 3809 regulations. Most solid minerals are 
locatable, but exceptions exist (e.g., coal, potash, sulfur, and sodium). Locatable minerals are metallic 
(e.g., gold and silver) and nonmetallic (e.g., gemstones, perlite). 

Before any surface disturbing mining can begin, an operator must submit a notice (for disturbing five 
acres or less) or a plan of operations (more than five acres disturbance) describing the proposed activities. 
For a plan of operations, an EA must be prepared and a reclamation bond is required. This is not so for 
notices, which BLM has no authority to approve.  

A mining district is an area of land which has been designated by name, having described boundaries 
under which mineral resources are worked under rules and regulations prescribed by the miners 
themselves. A mining area is an area of land where minerals are worked, but have not been designated as 
a mining district. 

2.2.6.2.2 Current Conditions 

Planning Unit 1 

Although there are no active mines on Public land in Planning Unit 1, uranium mining claims existing in 
the northeastern corner of the unit (Map 2.18). Uranium has been, and continues to be the most important 
commodity in Planning Unit 1, particularly in the Grants uranium district. Associated with the uranium 
are vanadium and molybdenum. There are no mining claims in the historically mined Zuni Mountains 
district, but the metals gold, silver, copper, iron, and uranium are known to exist there, as well as fluorite 
and barite (Map 2.19). Copper, silver, and uranium are known in the Rio Puerco district, southeastern 
corner of the unit, but no mining claims exist there at this time. 
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Planning Unit 2 

Valencia County has travertine deposits, which are some of the largest in New Mexico. There are two 
areas in southwestern Planning Unit 2 which contain travertine claims, some of which are currently being 
mined (see Map 2.18). No other mining claims currently exist in Planning Unit 2, but there are three 
mining districts and one mining area which had past claims and some mining activity. The Scholle mining 
district, in the extreme southeastern corner of the unit, contains copper mineralization with associated 
uranium, vanadium, gold, silver, and lead, from the Permian age Abo Formation. The Rio Puerco district, 
in the western side of the unit, contains copper deposits and associated silver and uranium, similar to 
some of the Scholle district deposits and found in Paleozoic and Triassic age sandstones. The Hell 
Canyon district, in the extreme northeastern portion of the unit, contains gold, silver, and copper deposits 
from the Precambrian age meta-sedimentary and meta-volcanic rocks, particularly greenstones. The 
Manzano Mountains area, in the southeast corner of the unit, contains gold, silver, lead, copper, and some 
uranium from Precambrian meta-sedimentary rocks (see Map 2.19). 

Planning Unit 3 

There are no active mines or claims on Public land in Planning Unit 3 (see Map 2.18). Mineral production 
from Planning Unit 3 has not been substantial compared to other units in the Planning Area. Metallic 
mineralization is present in the form of structurally controlled copper deposits with associated gold, 
silver, lead, uranium, and vanadium, in the Scholle District in southwestern Torrance County, and the 
Manzano Mountains in western Torrance County (see Map 2.19). These deposits are from the Permian 
age Abo Formation. Iron replacement deposits are present in the Permian age Yeso Formation at 
Chupadera Mesa in the southwest corner of Torrance County. Favorable environments and metallic 
occurrences indicate mineral deposits may be present in Precambrian greenstones, sulfide deposits, and 
silver-lead deposits associated with barite-fluorite veins along faults of Paleozoic age limestones and 
sandstones. Other metallic mineralization of gold, silver, uranium, iron, copper, and sulfides is present 
within the Pedernal Hills located in northeast Torrance County (see Map 2.19). 

Planning Unit 4 

There are no active mines on public lands in Planning Unit 4, but there are pumice claims in the northeast 
portion of the unit, gypsum claims in the center of the unit, and uranium claims in the southwest corner of 
the unit (see Map 2.18). These claims, and hundreds of previous mining claims, are in areas of known 
mining districts (Figure 2.36; see Map 2.19). Briefly, the mining districts contain or produced the 
following: Cuba-manganese, Gallina-uranium, vanadium, gold, silver, and copper, Nacimiento-copper, 
gold, silver, uranium, and vanadium, La Ventana-Collins-uranium/vanadium, Jemez Springs-copper, 
gold, silver, and uranium, Marquez-uranium and Molybdenum, Cochiti-gold, silver, copper, lead, and 
uranium. 

Uranium is present in the Westwater Canyon Member of the Morrison Formation in the Marquez district. 
Uranium also occurs in the Westwater Canyon and Brushy Basin members and the Jackpile Sandstone in 
the Nacimiento Mountains. Uranium mineralization occurs in the Dakota, Menefee, and Galisteo 



Figure 2.36  Mining―Coal Deposits, Planning Units 4 and 5
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formations and the Ojo Alamo Sandstone in the Mesa Portales area (see Figure 2.36). Other mining 
districts here contain uranium mineralization, anomalies, and possible undiscovered large ore bodies. 

Other metallic deposits occur throughout Planning Unit 4 in deposits from the Nacimiento and Jemez 
mountains, the Cuba area of the San Juan Basin, and in other mining districts (see Figure 2.36; Figure 
2.37; see Map 2.19). One important mining district is the Cochiti, which produced gold, silver, copper, 
and lead from breccia deposits and quartz veins in fractures and faults of the Tertiary age Bland Group 
and Bearhead Rhyolite. Sedimentary copper deposits occur in Permian age stream channel deposits and 
Triassic age braided stream complexes in the Nacimiento Mountains, Jemez Springs, and Gallinas 
districts. The largest copper deposits are found in the Agua Zarca Sandstone Member in the Nacimiento 
Mountains. Other deposits here are from the Abo Formation. Manganese deposits can be found, in the 
Tertiary age San Jose Formation west of Cuba, New Mexico, in the form of nodules and concretions 
within shales and sandstones. The ore bodies which contain the manganese are discontinuous. It is in 
deposits like those discussed above that possibilities exist for the presence of metals. 

Planning Unit 5 

There are no active mines on public lands in Planning Unit 5. There are active mining claims for uranium, 
in the northern unit area, for gold and copper in the central unit area, and dependent pumice millsite 
claims in the northwest unit area (see Map 2.18).  

There are two mining districts within Planning Unit 5, the Placitas and part of the Tijeras Canyon district 
(see Figure 2.36). Also present are deposits within the Hagan Basin. The Placitas mining district, located 
in the northern Sandia Mountains, contains thin, discontinuous veins of fluorite, barite, copper, galena, 
and associated gold, silver, and zinc mineralization. Most of these minerals are found along or near faults 
in Pennsylvanian and Mississippian age sediments and in the Precambrian Sandia granite. In the Tijeras 
Canyon mining district, gold, silver, copper, lead, zinc, are known to be present in Precambrian age 
greenstones, and barite-fluorite-galena veins in Precambrian and Pennsylvanian age rocks. In the Hagen 
Basin area, uranium occurs within the braided stream sediments of an alluvial fan sequence in the Tertiary 
age Galisteo Formation. Here uraninite and coffinite occur as coatings on sand within roll-type orebodies. 

2.2.6.2.3 Forecast 

Planning Unit 1 

The BLM has a policy to make mineral resources available for disposal and encourage development of 
these minerals to meet local and national needs. In the near future, the mining industry will have to locate 
their operations further away from populated areas where zoning restrictions, land development 
regulations, and environmental concerns discourage or prohibit mining actions. As a result, shortages of 
certain mineral resources in urban and industrial areas will increase and these resources will have to be 
obtained from outside sources at a much greater cost to public users. In Planning Unit 1, a continuing 
demand for industrial minerals and uranium in particular is anticipated. The price of uranium ranged from 
$60.00 to $135.00 per pound during 2007. These prices make uranium mining economic to mine in New 
Mexico. It is predicted that demand will increase in the future as more alternative energy sources are 



Figure 2.37  Potential Mining Districts
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needed, and if the price remains high or continues to increase. New Mexico’s uranium mills have been 
dismantled, leaving the area without a local means of processing uranium ore. The Texas company, 
Uranium Resources, Inc., recently announced plans to open a new uranium mill near Grants, New 
Mexico. This would greatly assist in reinvigorating the uranium mining industry of the area and state. The 
mining of metallic mineral resources is in a supply and demand market. Mining overseas has increased 
and more locatable type minerals are being imported resulting in less development of smaller deposits in 
the U.S. Demand is increasing and prices are rising, which makes exploration for, and mining of, 
locatable minerals here in Planning Unit 1 more economically viable now and in the future. 

Planning Unit 2 

There should be a sustained demand for decorative rock (travertine), but not for other locatable minerals, 
which have had minor production in the past. Should prices rise high enough, some of these favorable 
environments could be economic enough to increase exploration and production of some locatable 
mineral occurrences. 

Planning Unit 3 

There could be a sustained demand for locatable minerals in Planning Unit 3, which have had minor 
production in the past. Should prices rise high enough, some of these favorable environments could be 
economic enough to increase exploration and production of some locatable mineral occurrences. 

Planning Unit 4 

The forecast for locatable minerals in Planning Unit 4 is for continued development, particularly uranium. 
The price of uranium ranged from $60.00 to $135.00 per pound during 2007. These prices make uranium 
mining economic in New Mexico. It is predicted that demand will increase in the future as more 
alternative energy sources are needed, and if the price remains high or continues to increase. The mining 
of metallic mineral resources is a supply and demand market. Mining overseas has increased and more 
locatable type minerals are being imported resulting in less development of smaller deposits in the U.S. 
Demand is increasing and prices are rising, which makes exploration for, and mining of locatable 
minerals in areas similar to the mining districts discussed above in Planning Unit 4 more economically 
viable now and in the future. 

Planning Unit 5 

The forecast for locatable minerals in Planning Unit 5 is for continued development; however, due to a 
number of factors, some deposits may not be economic to mine and develop. In the Tijeras Canyon 
district, economic orebodies may be further delineated, but greenstone and other deposits are 
discontinuous and low-grade with many located on the Isleta Indian and Sandia Military Reservations. 
Also, more residential development is occurring in the Tijeras area, which may preclude mining. In the 
Placitas district, deposits tend to be small, low-grade, expensive to develop, and in close proximity to 
residential expansion. High production costs, low-grade ore, environmental costs, and a declining 
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uranium market forced companies to abandon uranium mining in the Hagen Basin area. With prices on 
the rise, it may be economic to produce uranium deposits in the Hagen area once again. 

2.2.6.2.5 Key Features 

Planning Unit 1 

Likely targets for mining of locatable minerals in Planning Unit 1 are features such as the Zuni uplift 
containing Precambrian age rocks (for fluorite and barite), the Grants district (for uranium with associated 
vanadium and molybdenum in the Morrison Formation), and Permian age sandstones in areas such as the 
Zuni uplift and Rio Puerco district (for gold, silver, copper, iron, and uranium). 

Planning Unit 2 

Base and precious metal deposits of gold, silver, and copper can be present in Precambrian age rocks in 
features such as the Lucero area (northwestern portion of the unit) and the Manzano Mountains area, and 
in the mining districts and similar areas described in Section 2.2. Travertine deposits are present in the 
Lucero area with some deposits as yet unexploited. 

Planning Unit 3 

Base and precious metal deposits of gold, silver, copper, iron, uranium, and vanadium can be present in 
Paleozoic rocks and Precambrian greenstones and other terranes. 

Planning Unit 4 

The primary target for uranium in Planning Unit 4 is in the Marquez-Bernabe Montano district, located in 
the southwest corner of Planning Unit 4. The Jurassic age Westwater Canyon Member of the Morrison 
Formation provides source rocks. In the Nacimiento Mountains district, uranium source rocks are present 
in the Westwater Canyon and Brushy Basin members of the Jackpile Sandstone. Other metals (e.g., gold, 
silver, copper, zinc, lead, and manganese) have their sources in the Permian, Pennsylvanian, 
Mississippian, and Tertiary sediments and deposits of the Nacimiento Mountains, La Ventana-Collins, 
Jemez Springs, Marquez, and Cochiti mining districts and areas with similar features. 

Planning Unit 5 

Locatable minerals, particularly metals, in Planning Unit 5 are found in or along faults in Pennsylvanian 
and Mississippian age sediments, Precambrian age granite and greenstones, and in the mining districts 
and similar areas described in Section 2.2. Uranium is found in braided stream deposits within roll type 
deposits that are from the Tertiary age Gallisteo Formation, in areas with features like those present in the 
Hagen Basin. 
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2.2.6.3 Salable 

2.2.6.3.1 Indicator 

Salable minerals include sand and gravel, cinders, scoria, non-block pumice, building stone, limestone, 
common clay, and humate. These minerals must be purchased from BLM and are sold by the ton or cubic 
yard at an estimated fair-market value. Certain governmental agencies and organizations, such as the New 
Mexico Highway Department, can qualify for a free use permit and are not charged for mineral extraction 
on public land. Applications for mineral material sales must go through NEPA review, unless they are 
sales and free use from community pits and common use areas. Permit stipulations to protect surface 
values are based on interdisciplinary review of the environmental impacts of the application request. 
Regulations pertaining to this program are found in 43 CFR 3600. In keeping with regulations in 43 CFR 
3000.11, the applicant must pay a reimbursable fee estimate before BLM can process a request for a 
mineral material sale. This fee estimate is based on the reasonable cost BLM expects to incur in 
processing an application and issuing a mineral material contract. 

2.2.6.3.2 Current Condition 

Planning Unit 1 

In Planning Unit 1, there are five mineral material sales: two sand and gravel, one limestone, one scoria, 
and one common use area for moss rock (see Map 2.18). Sand and gravel is found in various Quaternary 
age deposits scattered throughout Planning Unit 1, particularly along the Zuni River and Rio San Jose 
drainages. Deposit types are terrace, alluvial fan, stream, and alluvium. Limestone is found in the 
Grants/Wingate and Arroyo Colorado areas from the Jurassic age Todilto Formation, in the Sierra Lucero 
area from the Pennsylvanian age Madera Group, and in the Zuni Mountains and Ojo Caliente areas from 
the Permian age San Andres Formation. BLM has a current limestone sale in the Grants area. Scoria can 
be found in Tertiary age volcanic flows within the unit, particularly in the Zuni Mountains and Malpais 
areas. Scoria is being mined in the southern portion of the unit. Sandstone coated in lichen (moss rock) 
can be found scattered throughout the unit from Precambrian-Quaternary age formations. Moss Rock 
from the Grants/Bluewater area is currently being sold by BLM. 

Planning Unit 2 

There are 2 mineral material sales in Planning Unit 2. These are sand and gravel sales in the southeast 
portion of the unit (see Map 2.18). Sand and gravel is present throughout Planning Unit 2, particularly in 
Quaternary and Tertiary age playa deposits (Popatosa Formation), fluvial deposits (Sierra Ladrones 
Formation), and terrace deposits along the Rio Puerco drainage system and Llano de Albuquerque. 
Sediment thickness ranges from about 128 ft in eastern Valencia County terraces to over 328 ft in Rio 
Puerco drainage areas. Other salable minerals such as clay, stone, and gypsum can be present in 
Precambrian-Quaternary age formations in the Lucero Uplift area, Manzano Mountains, and Albuquerque 
Basin area. 
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Planning Unit 3 

In Planning Unit 3 there are two mineral material sales located in northwest Torrance County. One sale is 
for sand and gravel and the other for schist (see Map 2.18). Sand and gravel is present throughout 
Planning Unit 3, particularly in Quaternary age units containing alluvial fans, pediment, bolson, bench, 
and lacustrine deposits of the Estancia Basin. Much of the gravel is found adjacent to the Manzano 
Mountains, the Estancia Valley, and in eastern Torrance County (see Map 2.18). Also present are 
Precambrian age igneous and metamorphic rocks, which in the sale area consist of amphibolite and mica 
schist, quartzite (in part schistose), granite, syenite, and phyllite. The majority of mined material here is 
schist. 

Planning Unit 4 

In Planning Unit 4, there are six mineral material sales, one for gypsum (which is actually an Indian lease 
as all Indian minerals are leasable), two humate, three baked shale (red dog), and two free use permits; 
one for baked shale and one for basalt, and one common use area for sandstone (see Map 2.18).  

Gypsum in Planning Unit 4 is found in the Jurassic age Todilto Formation and crops out along the 
southern and western edges of the Nacimiento Mountains. It is currently being mined southwest of San 
Ysidro, New Mexico in the White Mesa deposit, by the American Gypsum Company. 

Humate, composed of esters and salts of humic acid and carbonaceous shale, is deposited in the 
Cretaceous age Menefee Formation. This material is concentrated in the lower 240-300 ft and upper 30-
90 ft near coal beds, and can be locally interbedded with the coal. 

Baked shale (red dog) is deposited in the Upper Cretaceous age Menefee Formation and is interbedded 
with mudstones, siltstones, sandstones, and coals. Strata here have been locally intruded and/or overlain 
by Tertiary age volcanic rocks. Some shales are heated up (baked) causing them to turn red, hence the 
name, red dog. 

Basalt being mined for riprap is present as angular blocks and comes from several successive Quaternary 
age lava flows of the San Felipe volcanic field. This extensively faulted field forms the Santa Ana Mesa, 
north of the Rio Grande and Jemez river confluence. 

Buff, yellow, and reddish sandstone is being mined in a common use area 11 miles south of Cuba, New 
Mexico. The sandstone here is most likely from landslide deposits of the Cretaceous age Mesa Verde 
Group or Dakota Formation. Locally, these deposits grade into colluvium. 

Planning Unit 5 

There are no federal mineral material sales in Planning Unit 5, but there are five Indian leases (all Indian 
minerals are leasable) for salable types of material, one for gypsum and four for sand and gravel (see Map 
2.18). 
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Gypsum mined in Planning Unit 5 is found in the Jurassic age Todilto Formation and is currently being 
mined approximately eight miles east of the village of San Felipe. 

Sand and Gravel being mined in the northeastern portion of the unit consists of gravel, cobbles, and 
boulders from the Tertiary age Ortiz Fanglomerate; in the northwestern portion of the unit sand and 
gravel is mined from Rio Grande braided channel deposits, which comprise a series of Quaternary age 
terraces. 

2.2.6.3.3 Forecast 

Planning Unit 1 

There has been a sustained interest in the mining of salable mineral resources in the Planning Area, 
including Planning Unit 1. Normally the demand for industrial minerals such as sand, gravel, and scoria 
continues to rise over time, supplying construction industries. Because of the current downturn in the 
housing industry, new home sales are sluggish. When the industry rebounds, construction of new 
residential (and commercial) properties will increase demand for salable mineral materials. 

Planning Unit 2 

It has been predicted that over the next five years Valencia County will be one of the fastest growing 
counties in New Mexico. New housing developments and businesses are being constructed in Belen, Los 
Lunas, and the surrounding communities. 

The BLM has a policy to make mineral resources available for disposal and encourage development of 
these minerals to meet local and national needs. In the future the mining industry will have to move their 
operations further away from populated areas where zoning restrictions, land development regulations, 
and environmental concerns discourage or prohibit mining actions. As a result, shortages of certain 
mineral resources in urban and industrial areas will increase and these resources may have to be obtained 
from outside sources at a much greater cost to public users. In Planning Unit 2, there should be sustained 
mining of sand and gravel, but not as much for other salable minerals, unless greater demand and higher 
prices makes exploration and development economic. 

Planning Unit 3 

There has been an interest in the mining of salable mineral resources in Planning Unit 3. Normally the 
demand for industrial minerals like sand and gravel continues to rise over time, supplying construction 
and other industries. The company currently mining sand and gravel might be able to provide the material 
needed locally, at least in the short term. When the housing industry rebounds, construction of new 
residential (and commercial) properties will increase demand for salable mineral materials. Also, on 
public land around nearby Albuquerque, sand and gravel deposits are nearly depleted. Therefore, in the 
future more sand and gravel may need to be brought into the Albuquerque metropolitan area, some 
possibly from Torrance County in Planning Unit 3, as newly discovered sand and gravel resources are 
developed and produced there. 
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Planning Unit 4 

There is a sustained interest in the development of salable mineral resources in Planning Unit 4, 
particularly for baked shale (red dog) and gypsum. Baked shale is popular for xeriscaping lawns and other 
areas; therefore, demand for this salable mineral should increase as water is now becoming scarce and 
more costly. Gypsum demand is currently lower due to the downturn in the housing and other 
construction markets, but should increase when the slump is over. Demand for humate, basalt, and 
sandstone should remain constant baring economic fluctuations. 

Planning Unit 5 

There has been a sustained interest in the mining of salable mineral resources in the Planning Area, 
particularly for sand and gravel in Planning Unit 5. Normally the demand for industrial minerals such as 
sand and gravel continues to rise over time, supplying construction industries. Companies are now mining 
sand and gravel for highway construction, and should be able to provide the material needed, at least in 
the short term. Because of the current downturn in the housing industry, new home sales are sluggish. 
When the industry rebounds, construction of new residential (and commercial) properties will increase 
demand for salable mineral materials. There are conflicts in public land usage in Planning Unit 5. Certain 
groups advocate no mining on public land in certain areas, particularly near residences. These groups 
want public lands for other uses besides mining. Planning Unit 5 sand and gravel deposits on public lands 
have all but disappeared. If remaining deposits could not be mined, that material would have to be 
brought into the area, which would be more costly for producers and consumers alike. 

2.2.6.3.5 Key Features 

Planning Unit 1 

Key features for the presence of salable mineral materials within Planning Unit 1 are Quaternary age 
terrace, alluvial fan, stream, and alluvium deposits, mountainous areas like the Zuni uplift, and scattered 
volcanic flows. 

Planning Unit 2 

Sand and gravel deposits are present in Tertiary-Quaternary age playa, fluvial, and terrace features 
throughout areas of Planning Unit 2, particularly along drainage systems. Other salable minerals can be 
present in Quaternary-Precambrian age deposits in the Lucero Uplift, Manzano Mountains, and 
Albuquerque Basin features. 

Planning Unit 3 

Sand and gravel can be found in Quaternary age alluvial fans, pediment, bolson, bench, and lacustrine 
deposits of the Estancia Basin. Schist is present in Precambrian age igneous and metamorphic rocks. 
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Planning Unit 4 

Gypsum is present in the unit where the Todilto Formation is exposed. Humate is found where the coal-
bearing part of the Menefee Formation crops out. Baked shale (red dog) is present mainly in the northern 
part of the unit in the Torreon area and is associated with coals from the Menefee Formation. Basalt is 
found in areas of Quaternary age lava flows. 

Planning Unit 5 

Gypsum mined in Planning Unit 5 is found in the Jurassic age Todilto Formation. Sand and gravel 
deposits are present in Tertiary age Ortiz Fanglomerate and from Rio Grande braided channel deposits 
which comprise a series of Quaternary age terraces. 

2.2.7 Renewable Energy 

In some locations within the Planning Area, it may be economic to produce renewable energy resources 
(e.g., wind, biomass, solar, and geothermal). Geothermal is discussed in the Minerals AMS, section 
2.2.6.Where feasible, BLM policy is to make possible environmentally sound development of renewable 
energy projects. Renewable energy resources in the five planning units can be managed if BLM 
authorizes the use of public lands for the development of various energy-generating facilities. 
Applications for commercial renewable energy projects are processed as ROW authorizations under Title 
V of FLPMA and under 43 CFR 2800. 

Maps in The Renewable Energy Atlas (REA) of the West (The Energy Foundation 2002) were used for 
much of this AMS section. These maps are in the appendices and will be referred to as REA maps in the 
discussions below (Appendix M). 

2.2.7.1 Current Use 

Wind Energy 

Wind resources are classified based on the wind power density at a location or area and in units of watts 
per square meter of surface land area. Wind power is dependent on the height of the wind turbine above 
ground level. The current commercial standard is 50 meters (150 feet). Effective wind power classes 
range from lowest (class 1) to highest (class 7). Wind power is considered economic for large turbines 
(utilities-scale) at class 4 and higher for short-term installation and operation and class 3 and higher for 
long-term installation and operation, although a small non-commercial turbine can be used at class 1. 

The report prepared by the DOE and BLM identified lands within the Planning Area as having minimal 
acreage with high-potential wind power density (DOE 2003). The majority of the Planning Area falls into 
wind power density class 1 (poor); but there are a few high elevation sites that fall into class 2 (marginal) 
and class 3 (fair; REA wind map, see Appendix M). There are no commercial wind energy facilities 
currently on public lands within the Planning Area. 
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The DOE and BLM survey of topographic and historical wind conditions has identified locations in the 
Planning Area where wind resources are available for development. The criteria for selecting those 
locations include the following: 

• The wind resources are limited to areas in wind Class 3 and higher. 

• The site is within 25 miles of transmission lines of 69 to 345 kV capacity. 

• The site is within 50 miles of a major road or railroad. 

• The land use is compatible with BLM management of other resources. 

Biomass Energy 

Biomass is material derived from trees, shrubs, plants, agricultural crops, agricultural or forestry residues, 
and other plant waste that can be burned or processed into fuel to produce energy. Biomass is a relatively 
untapped energy resource because there are few facilities to process and burn it. Substantial biomass 
material is placed in landfills or allowed to decompose unharvested in locations such as forests and 
scrubland. As the demand for biomass increases, fast-growing trees, shrubs, and grasses (so-called energy 
crops) could be grown to meet that demand and provide sustainable energy. In addition, collection and 
processing facilities may be constructed and use available biomass to produce electricity. 

During a 2001 Biomass Technology meeting with the DOE and BLM, a new approach was offered to rate 
the biomass resources in a given area (DOE 2003). Areas are assessed for long-term sustainability to 
support biomass plants using satellite imagery. The assessment is based on the monthly Normalized 
Difference Vegetation Index (NDVI) developed by the National Aeronautics and Space Administration 
(NASA) for measurement of biomass using very high-resolution satellite data. The data have a resolution 
equivalent to an area of 64 square kilometers (25 square miles). 

The monthly NDVI is calculated from the visible (VIS) and near-infrared (NIR) light reflected by 
vegetation. Vegetation appears very different at visible and near-infrared wavelengths. In visible light, 
vegetated areas are very dark while desert regions are light. At near-infrared wavelengths, the vegetation 
is brighter and deserts are about the same. The relative amount of vegetation is measured by comparing 
visible and infrared light. Healthy vegetation absorbs most of the visible light that hits it, and reflects a 
large portion of the near-infrared light. Unhealthy or sparse vegetation reflects more visible light and less 
near-infrared light. The formula for calculating the NDVI is NDVI = (NIR - VIS)/(NIR + VIS). Satellite 
images can be processed using this formula to calculate the NDVI for an area. Periodic images are used to 
calculate monthly NDVI values. Variables such as time of year and climate play important roles in data 
interpretation.  

The report prepared by the DOE and BLM identified the Planning Area as having a fair biomass potential 
(DOE 2003). The biomass screening process used satellite data collected during 2000 to identify locations 
for biomass resources, and included these criteria: 

• The NDVI was 0.4 or greater for at least 4 months between April and September 2000. 
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• The terrain slope is less than 12 percent. 

• The site is within 50 miles of a town with at least 100 people. 

• The land use is compatible with BLM management of other resources. 

On public lands within the Planning Area, there currently are no commercial biomass facilities. 

Solar Energy 

The report prepared by the DOE and BLM identified lands within the Planning Area as having large 
acreage with high-potential concentrations of solar power and/or photovoltaic sites (DOE 2003). Solar 
energy is a renewable energy resource that has excellent potential for generating electricity in the 
Planning Area. Solar energy resources are classified based on the amount of solar radiation that contacts 
the ground surface in a specified area. Solar radiation is measured in units of kilowatt-hours per square 
meter per day. The amount of solar energy available at a specific location varies with the latitude of that 
location, the season, and the time of day. The resource also depends on the type of solar energy collector. 
There are two types of collectors considered for renewable solar energy generation: concentrating solar 
power (CSP) and photovoltaic (PV). 

CSP plants are large systems that use mirrors to focus sunlight to create high temperatures. The high 
temperatures generated by focused sunlight are used to heat fluid to generate electricity. Facilities include 
a solar collection system, a system for transferring the collected energy to a working fluid or to a storage 
system, and a system for converting the thermal energy such as a turbo-generator.  

PV is a solar energy collection system consisting of flat plates of solar-energy-collecting PV cells. The 
collection system may be equipped to track the sun throughout the day. The PV cells are connected to 
storage batteries that are charged during daylight hours. 

Solar energy in the Planning Area ranges from 5.6 to 6.5 kilowatt-hours per square meter per day (REA 
solar map, see Appendix M). There are no commercial solar energy facilities currently on public lands 
within the Planning Area. 

Applications for commercial solar energy facilities will be processed under Title V of FLPMA and Title 
43, Part 2800, and will be in conformance with the current RPFO land use plan.  

2.2.7.3. Forecast 

Wind Energy 

There are no commercial wind energy facilities on public lands within the Planning Area, but there are 
private commercial operations outside the Planning Area towards the eastern border of New Mexico. A 
number of companies have recently expressed an interest in possible wind power projects in Torrance 
County (Planning Unit 3), and increased interest in this resource is forecasted. Future wind resource use is 
dependent on cost of installing and operating wind resource facilities. Technological advances may 
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decrease costs for equipment and facilities making this resource economically competitive with non-
renewable resources. Requests for ROW permits for wind facility installation in some areas may conflict 
with other resources, such as visual. 

Biomass Energy 

In the Planning Area, the forecast for biomass resources is dependent on the cost of nonrenewable energy 
resources such as petroleum. If biomass resources become competitive with other energy resources and 
thereby economic to produce, new facilities will need to be constructed for processing and burning. This 
should lead to more biomass harvesting, especially in areas where downed trees, tree limbs, and 
underbrush have not been harvested or cleared. 

Solar Energy 

The development forecast for solar resources in the Planning Area is directly tied to solar technology cost, 
suitable areas for solar, and the availability of transmission corridors. With technological advances in and 
mass production of solar collection equipment, costs should decrease in the long run. Cost increases for 
non-renewable energy resources will also help to make solar energy more competitive in the future 
market.  

2.2.7.4 Key Features 

Wind Energy 

Areas with the highest wind resource classification, crests and slopes of mountains, highlands, mesa tops, 
and the eastern plains are key features for wind power resources. The majority of the Planning Area falls 
into the poor wind power density class, with only a few locations containing key features. These areas are 
in the marginal-fair wind power density classes. 

Biomass Energy 

Agricultural and forested areas within the Planning Area contain biomass resources for energy 
production, but due to arid conditions biomass may not be as sustainable as in other states. 

Solar Energy 

New Mexico, including the Planning Area, receives a large amount of annual sunshine. The Planning 
Area is well located for development of PV and CSP solar energy resources as shown on the REA solar 
map (see Appendix M). The Indian Pueblo Cultural Center in Albuquerque has the largest Native 
American PV installation (carport) in the U.S. This system delivers about 23 megawatt hours per year to 
the local utility grid (PNM). 
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2.2.8 Transportation and Access  

This section addresses transportation and access in the Planning Area for motorized surface travel and air 
transportation. Refer to Section 3.3.4 Recreation and Visitor Services (Recreation Opportunity Spectrum) 
for information regarding non-motorized surface travel. 

In the past, roads and trails have been classified by condition categories and maintenance levels. 
Condition categories included primitive-no improvement, natural earth surface, aggregate surface, road 
oil mat surface, plant mix asphalt surface, and concrete. Maintenance levels range from one to five, with 
level one indicating the lowest level of maintenance and five the highest level. Based on these 
classifications, the field office then determined how to manage and maintain these linear features.  

There are three linear route classifications within the travel and transportation system that provide access 
to public lands: roads, primitive roads, and trails. As defined by the BLM Roads and Trails Terminology 
Report (USDI BLM 2006), a road is a linear route declared a road by the owner, managed for use by low-
clearance vehicles having four or more wheels, and maintained for regular continual use. A primitive road 
is a linear route managed for use by four-wheel drive or high clearance vehicles and do not normally meet 
any BLM standards. And a trail is a linear route managed for human powered, stock, or OHV forms of 
transportation or for historical heritage values and are not generally managed for use by four-wheel drive 
or clearance vehicles.  

There is also a numerical value FCI that is assigned to each linear route tracked in FAMS. This numerical 
value is the DM cost divided by the CRV. If the numerical value is above 0.15, the linear feature is 
considered to be in poor condition. If it is between 0.10 and 0.15, it is considered to be in fair condition. If 
it is below 0.10, it is considered to be in good condition. 

2.2.8.1 Current Use 

The existing RMP does address OHV (formerly known as off-road vehicle, or ORV) designations, but 
does not include access and transportation program issues throughout the Planning Area. These 
designations will not be covered in this section. A formal transportation plan was scheduled for 1987, but 
was not completed due to inadequate staffing and funding. As a result, only minimal information is 
known about the transportation network for the Planning Area. No documentation was found on the 
current goals, objectives, or actions taken in regards to transportation and access. There are 29 roads and 
15 trails currently tracked in the BLM FAMS for the RPFO. The FAMS database is the official repository 
of current information on the BLM’s transportation systems. 

The Rio Puerco Field Office used the BLM Facility Inventory System to manage and maintain their roads 
and trails up until 2002 when the Bureau switched over to FAMS. There are currently 28 roads and one 
primitive road tracked in the Planning Area. Two of the 29 are located in Planning Unit 1 and the rest are 
located in Planning Unit 4. In addition, BLM has 67 existing road ROWs in the Planning Area. Each of 
the roads listed below are traveled by a variety of users, including BLM personnel, hunters, recreationists, 
and ranchers. Table 2.61 includes the roads and attributes as shown in FAMS. 
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TABLE 2.61 
ROADS AND ATTRIBUTES IN THE PLANNING AREA 

 
Road 

EQNUM 
Road 

Description 
Segment 
EQNUM 

Primitive
Road 

Maintenance
Level 

Begin
Mile 

End
Mile 

Segment 
Length 

Surface 
Type 

1828197  1011A: Tent 
Rocks 

1828198  No  4     

 Spur A         

1828199  1011B: Tent 
Rock Spur B  

1828201  No  3     

1828202  2004: Sand 
Canyon  

1828203  No  3 0 4.6 4.6  Natural 
(Graded 
& 
Drained)  

1834238  Ojo Hallado  1834239   3 0 14  14  Aggregate 

1834240  Starveout 
Canyon  

1834241   3 0 3  3  Aggregate 

58151  1011: Tent 
Rocks 

152115  No  3 0 4.5 4.5  Aggregate 

58176  1101: 
Chiulla  

152140  No  3 0 9.3 9.3  Natural 
(Graded 
& 
Drained)  

58177  1102: Piedra 
Lumbre  

152141  No  3 0 24  24  Natural 
(Graded 
& 
Drained)  

58180  1104: Short 
Cut 

152144  No  3 0 12  12  Natural 
(Graded 
& 
Drained)  

58181  1105: Forest 
Boundary  

152145  No  3 0 4  4   

58182  1106: E 
Apache  

152146  No  3 0 1.4 1.4  Natural 
(Graded 
& 
Drained)  

58186  1109: 
Penistaja 
West 

152150  No  3 0 7.5 7.5  Natural 
(Graded 
& 
Drained)  

58187  1110: Pine 
Lake 

152151  No  3 0 11  11   

58188  1111: La 
Ventana Cit 

152152  Yes  2 0 10  10   
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TABLE 2.61 
ROADS AND ATTRIBUTES IN THE PLANNING AREA (CONT.) 

 
Road 

EQNUM 
Road 

Description 
Segment 
EQNUM 

Primitive
Road 

Maintenance
Level 

Begin
Mile 

End 
Mile 

Segment 
Length 

Surface 
Type 

58190  1113: Ridge 
Dr 

152154  No  3 0  17.5  17.5  Natural 
(Graded 
& 
Drained)  

58191  1114: Ridge 
Cutoff  

152155  No  3 0  7  7  Natural 
(Graded 
& 
Drained)  

58193  1116: Pine 
Lake East  

152157  No  3 0  3  3  Natural 
(Graded 
& 
Drained)  

58194  1117: 
Chaining 
Road 

152158  No  3 0  2.1  2.1  Natural 
(Graded 
& 
Drained)  

58195  1118: W 
Apache  

152159  No  3 0  0.9  0.9  Natural 
(Graded 
& 
Drained)  

58196  1119: 
Cachuile  

152160  No  3 0  3.6  3.6  Natural 
(Graded 
& 
Drained)  

58197  1120: Lost 
Valley 

152161  No  3 0  4.9  4.9  Natural 
(Graded 
& 
Drained)  

58202  1124: Elk 
Springs  

152166  No  3 0  7  7  Natural 
(Graded 
& 
Drained)  

58205  1127: Deer 
Mtn 

152169  No  3 0  6.2  6.2  Natural 
(Graded 
& 
Drained)  

58206  1128: 
Griegos  

152170  No  3 0  2  2   

58207  1129: 
Torreon 
Wash S  

152171  No  3 0  12.5  12.5  Natural 
(Graded 
& 
Drained)  

58210  1130: 
Chamisa 
Losa Road  

152174  No  3 0  5.5  5.5  Natural 
(Graded 
& 
Drained)  
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TABLE 2.61 
ROADS AND ATTRIBUTES IN THE PLANNING AREA (CONT.) 

 
Road 

EQNUM 
Road 

Description 
Segment 
EQNUM 

Primitive
Road 

Maintenance
Level 

Begin
Mile 

End 
Mile 

Segment 
Length 

Surface 
Type 

58355  2003: 
Cebolla 
Canyon 
Road  

152319  Yes 3 0  10.9  10.9  Natural 
(Graded 
& 
Drained)  

58178 Ignacio 
Chavez 

 No 3 0 12 12 Natural 
(Graded 
& 
Drained) 

 Azabache  No 3 0   Natural 
(Graded 
& 
Drained) 

 

The RPFO currently tracks 15 trails in FAMS. These trails have never been formally condition assessed, 
and minimal information is known about the current condition of the trails. These trails are maintained 
through a combination of annual maintenance funding, recreation funding, and volunteer support. 

In the 1982 RMP, the RPFO delineated 23 SMAs. These areas were analyzed and planned actions were 
made on how each area would be classified. Classifications include open, limited, or closed to motorized 
travel. The 1982 RMP decisions for each SMA are listed in Table 2.62. 

TABLE 2.62 
1982 RMP DECISIONS FOR SPECIAL MANAGEMENT AREAS 

 

Area 
Number Area Name 

Total 
Surface 
Acres Planned Action 

1 Torrejon Fossil Fauna  2,981 Limited Motorized vehicle use 
to existing roads and trails  

2 Pelon Watershed  585 

Limited Motorized vehicle use 
to existing roads and trails. 
Close BLM inventory Road 21-
4-12 

3 Historic Homesteads  16   

4 Canon Jarido   1,803 Limited Motorized vehicle use 
to existing roads and trails  

5 Jones Canyon  640 Limited Motorized vehicle use 
to existing roads and trails  

6 Headcut Prehistoric Community  2,274 Limited Motorized vehicle use 
to existing roads and trails  
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TABLE 2.62  
1982 RMP DECISIONS FOR SPECIAL MANAGEMENT AREAS (CONT.) 

 

Area 
Number Area Name 

Total 
Surface 
Acres Planned Action 

7 San Luis Mesa Raptor Area  10,447 Limited Motorized vehicle use 
to existing roads and trails  

8 Azabache Station  80 Closed to motorized vehicle use 

9 Cabezon Peak  5,765 Closed to motorized vehicle use 

10 Ignacio Chavez  43,182 Limited Motorized vehicle use 
to existing roads and trails  

11 Big Bead Mesa  320 Limited Motorized vehicle use 
to existing roads and trails  

12 Canon Tapia  1,093   

13 Guadalupe Ruin and Community  487 

Close to motorized vehicle use 
within 40 acre fenced area; limit 
remainder to existing roads and 
trails. 

14 Elk Springs  10,300 
Limited Motorized vehicle use 
to existing roads and trails with 
seasonal restrictions 

15 Tent Rocks  11,743 Limited Motorized vehicle use 
to existing roads and trails  

16 Ojito  13,657 Limited Motorized vehicle use 
to existing roads and trails  

17 Ball Ranch  1,480 Limited Motorized vehicle use 
to existing roads and trails  

18 Pronoun Cave complex  1,194 Limited Motorized vehicle use 
to existing roads 

19 Continental Divide Trail  715   

20 1870s Wagon Road Trail  630   

21 El Malpais  262,600 Limited Motorized vehicle use 
to existing roads and trails  

22 Petaca Pinta  13,789 Limited Motorized vehicle use 
to existing roads and trails  

23 Bluewater Canyon  89 Close to motorized vehicle use 
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2.2.8.2 Forecast  

Due to lack of funding there has been a noticeable deterioration of the roads listed above. County 
maintenance of BLM roads has increased, but still does not account for all of the roads listed above. 
Trails have seen minimal maintenance, with the focus being on maintaining recreational sites; not much 
maintenance has been achieved due to lack of funding.  

There is also a large portion of linear features within the Rio Puerco Management Area that may qualify 
as roads, primitive roads, and trails that has yet to be assessed. Once the Transportation Plan has been 
completed for the RPFO, the number of roads, primitive roads and trails being tracked in FAMS will 
increase. Current maintenance funding will continue to be inadequate as it will be spread across more 
linear features. With an increase of annual maintenance that was not performed when it was scheduled or 
was delayed for a future period then increases the DM need.  

The RPFO has five road projects identified in the DM 5-Year Plan for 2009-2013 (Table 2.63). The total 
deferred maintenance cost for these assets is $4,930,000.  

TABLE 2.63 
IDENTIFIED ROAD PROJECTS FOR 2009–2013 

 

Project Title 
(PDS) 

Includes 
Asset in 

Quadrant 2 
(yes/no) 

DOI 
Ranking 

Score 

Deferred 
Maintenance 
(dollar value) 

Capital 
Improvements
(dollar value) 

Total 
Investment 

Projected Year 
in 5-year Plan 

Ignacio 
Chavez Road  

no 530  $1,703,000  $0  $1,703,000  2010 

Cebolla 
Canyon Road  

no 490  $1,547,000  $0  $1,547,000  2010 

Chiuilla Road 
Reconstruction 

yes 460  $1,155,000  $0  $1,155,000  2011 

Starveout 
Canyon Road 
Reconstruction 

no 400  $210,000  $0  $210,000  2013 

Ojo Hallado 
Road 
Reconstruction 

no 400  $315,000  $0  $315,000  2013 

 

As the population in the Planning Area continues to grow, so does the demand for access to public lands. 
Planning Unit 4 currently holds the highest volume of BLM roads in the Planning Area. With the 
population growth in the city of Rio Rancho, development will continue to increase and encroach upon 
BLM-administered lands located within Planning Unit 4, which is a high use area. The maintenance on 
these roads, primitive roads, and trails that provide public land access also increases while funding to 
accomplish the maintenance decreases annually. Funding will play a vital role in the classification of the 
road as open, limited use, or closed. 
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2.2.8.3 Key Features 

The key features within Rio Puerco related to transportation and access are discussed below. 

The growing populations in urban areas such as Albuquerque, Rio Rancho, and Los Lunas may demand 
additional access to BLM-administered lands. 

• The checkerboard surface ownership pattern allows private entities to block access to some BLM-
administered lands. Legal access has the potential to be illegally gated by private landowners or 
permittees. Areas where access may be an issue extend throughout the Planning Area, and are not 
necessarily concentrated within a particular geographic area. 

• Route inventories have been completed for ACECs and WSAs in the Planning Area. Designating 
routes in portions of the Decision Area as open or closed will assist BLM in managing 
transportation and access within and to these areas. 

• Open, limited, and closed designations should be evaluated to ensure that resources or resource 
uses that are sensitive to motorized travel have been adequately protected. OHV designations will 
also assist BLM in managing recreation-related transportation. 

2.3 SPECIAL DESIGNATIONS 

Special designations that have an effect on BLM land use planning include Congressional designations and 
Administrative designations. Congressional designations include but are not limited to WAs, NCAs, National 
Recreation Areas, Cooperative Management and Protection Areas, Outstanding Natural Areas, NHTs, National 
Scenic Trails, and forest reserves. BLM administrative designations include but are not limited to WSAs, 
ACECs, Back Country By-ways, Wild and Scenic Rivers, Watchable Wildlife Viewing Sites, Wild Horse and 
Burro Ranges, and BLM Special Area Designations made under previous regulations or authorities that have 
expired since approval of the current RMP. Particularly relevant to the RPFO are SMAs that were designated in 
the 1986 RMP prior to release of BLM Manual 1613 – Areas of Critical Environmental Concern. This manual 
states that these designations will remain in effect until they are reviewed during scheduled resource 
management planning, such as revision of the RMP. 

2.3.1 Special Management Areas  

This section identifies the location of existing special designations such as ACECs, WAs, WSAs, wild and scenic 
rivers, and other applicable designations. In the 1986, Rio Puerco RMP these areas were referred to as SMAs and 
portions of them also had specific designations (e.g., ACEC, WSA). The acreages in the table will be updated as 
the RPFO GIS mapping is refined. Each of the areas identified in the table was designated an SMA in the 1986 
Rio Puerco RMP. Some of the SMA acreage had multiple designations, such as ACEC and/or WSA. The major 
designations such as WSA or ACEC are discussed in greater detail in sections of the AMS specific to the resource 
values they provide (see Section 2.1.13 for WSAs). All or part of three of the SMAs shown in Table 2.64 (El 
Mapais NCA, the Tent Rocks ACEC, and the Ojito WSA) will not be included in the Rio Puerco RMP Revision. 
These SMAs have been given national designation and either have or will have their own RMPs developed and 
approved for their management. 
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TABLE 2.64 
SPECIAL DESIGNATIONS  

 
Location 

Map 
# Type Name Unit County Twn.* Rng.** Acres Resource Values Importance Keep 

2.20 SMA Torrejon Fossil 
Fauna  

4 Sandoval 21N    4,5W   6,502 Paleontology Type Locality yes 

2.21 ACEC Torrejon Fossil 
Fauna East unit 

4 Sandoval 21N    4W 2,842 Scientific Study Unique Resource yes 

2.22 ACEC Torrejon Fossil 
Fauna West unit 

4 Sandoval 21N    5W    3,660     yes 

2.23 SMA Pelon Watershed 4 Sandoval 21N    4W 858 Hydrologic Study, Pelon Watershed Are goals of 1978 
grazing ES met? 

no 

2.24 SMA Historic 
Homesteads 

4 Sandoval 21N    2,3,5W 16 Recreational/Interpretation, Education, 
Cultural 

Interpretation, 
Education 

yes 

2.25 SMA Cañon Jarido 4 Sandoval 20N   
19N    

2W 
2W 

1,803 Recreation, Scenic, Cultural, Wildlife Cultural Values yes 

2.26 SMA  Jones Canyon 4 Sandoval 19N   2W 640 Recreation, Scenic, Cultural Riparian yes 

2.27 ACEC Jones Canyon 4 Sandoval 19N   2W 400 Riparian Habitat Cultural Values  

2.28 SMA Headcut 
Prehistoric 
Community 

4 Sandoval 18N   2W 2,374 Cultural Values Cultural Values Yes 

2.29 SMA San Luis Mesa 
Raptor Area 

4 Sandoval 16N  
17N  

2,3,4W
2W 

10,447 Raptor Nesting Habitat, Hydrologic 
Study Area (Empedrado) 

Raptors Habitat yes 

2.30 ACEC San Luis Mesa 
Raptor Area 

4 Sandoval 16N  
17N  

2,3,4W
2W 

8,121 Wilderness Values   yes 
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TABLE 2.64 
SPECIAL DESIGNATIONS (CONT.) 

 
Location 

Map 
# Type Name Unit County Twn.* Rng.** Acres Resource Values Importance Keep 

2.31 WSA La Lena (part) 4 Sandoval 16N  
17N  

3,4W
3,4W 

 10,438   Interim 
Management 

yes 

2.32 SMA Azabache Station 4 Sandoval 16N  5W 80 Recreational , Cultural Values Cultural Values yes 

2.33 SMA  Cabezon Peak 4 Sandoval 15N 
16N  

  2W
2,3W 

5,765 Recreational, Scenic, Socio-Cultural, 
Rare Plant Habitat 

Recognized Land-
mark; Special 
Resource Values 

yes 

2.34  ACE
C 

Cabezon Peak 4 Sandoval 15N   
16N  

2W
2,3W 

5,765 Wilderness Values   yes 

2.35  WSA  Cabezon Peak 4 Sandoval 15N  
16N 

2W
2,3W 

  8,159   Interim 
Management 

yes 

2.36 SMA Ignacio Chavez 4 Sandoval 15N 
16N   

3,4,5,6W
3,4,5,6W 

43,182 Recreation, Scenic, Wildlife Habitat, 
Woodland Products, Ponderosa Pine 
regeneration 

Blending of land 
forms creates a 
valued visual 
resource 

yes 

2.37 WSA Ignacio Chavez 4 McKinley 15N  
16N  

4,5,6W
4,5,6W 

33,264 Recreation, Scenic, Wildlife Habitat, 
Woodland Products, Ponderosa Pine 
regeneration 

Blending of land 
forms creates a 
valued visual 
resource 

yes 

2.38  WSA Chamisa 4  McKinley 15N  
16N  

3,4W
3,4W 

13,692 Recreation, Scenic, Wildlife Habitat, 
Woodland Products, Ponderosa Pine 
regeneration 

Blending of land 
forms creates a 
valued visual 
resource 

yes 

2.39 SMA Big Bead Mesa 4 Sandoval 15N   4W 320 Cultural Values National Historic 
Landmark 

yes 

 NHL Big Bead Mesa 4 Sandoval 15N   

 

4W 150 Cultural Values National Historic 
Landmark 

yes 
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TABLE 2.64 
SPECIAL DESIGNATIONS (CONT.) 

 
Location 

Map 
# Type Name Unit County Twn.* Rng.** Acres Resource Values Importance Keep 

2.40 SMA Cañon Tapia 4 Sandoval 15N   3W 1,093 Cultural Values Prehistoric 
Petroglyphs 

yes 

2.41 ACEC Cañon Tapia 4 Sandoval 15N   3W 579 Cultural Values Prehistoric 
Petroglyphs 

yes 

2.42 SMA Guadalupe Ruin 
and Community 

4 Sandoval 15N   3W 487 Cultural Values Prehistoric 
Chacoan Ruin 

yes 

2.43  NRHP Guadalupe Ruin 4 Sandoval 15N   3W  40 Cultural Values Prehistoric 
Chacoan Ruin 

yes 

2.44 SMA Elk Springs 4 Sandoval 18N  
19N  

1W
1W 

10,300 Critical Game Range, Scenic, 
Recreational, Paleontological 

Critical Game 
Range 

yes 

(see 
Map 
2.43) 

ACEC Elk Springs 4 Sandoval 18N  
19N  

1W
1W 

6,420 Critical Game Range, Scenic, 
Recreational, Paleontological 

Critical Game 
Range 

yes 

  RNA  Juana Lopez 4 Sandoval 18N  
19N  

1W
1W 

 40  stratigraphic 
member 

yes 

see 
Tent 

Rocks 
RMP 

SMA Tent Rocks 4 Sandoval 16N 
17N  

4,5E
4,5E 

11,743 Wildlife Habitat Proclaimed a 
National 
Monument 

no 

see 
Tent 

Rocks 
RMP 

ACEC Tent Rocks 4 Sandoval 16N  
17N 

4,5E
4,5E 

5,402 Geologic, Scenic, Recreational Proclaimed a 
National 
Monument 

no 
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TABLE 2.64 
SPECIAL DESIGNATIONS (CONT.) 

 
Location Acres 

Map 
# Type Name Unit County Twn.* Rng.**  Resource Values Importance Keep 

2.45 SMA Ojito 4 Sandoval 15N 
15N 

1W
1E 

13,657 Geologic , Cultural, Cultural Values Yes 

          Paleontological, Recreational, 
Scenic, Wildlife and Rare Plant 
Habitat. Watershed (Hydrologic 
Study) 

 Watershed  no 

2.46  ACEC Ojito 4 Sandoval 15N 
15N  

1W
1E 

 11,697  Geologic Hazard, (Gas Storage) Health and Safety  yes 

(see 
Map 
2.46) 

 WSA Ojito 4 Sandoval    160  Wilderness WSA Interim 
Mgmt. 

Part  

2.47 SMA Ball Ranch 4 Sandoval 13N  
14N  

6E
6E 

1,480 Geologic Research Natural 
Area 

yes 

 ACEC Ball Ranch 4 Sandoval 13N 
14N  

6E
6E 

1,480 Paleontological Research Natural 
Area 

yes 

 RNA Ball Ranch 4 Sandoval 13N 
14N 

6E
6E 

xxxx Rare Plant Research Natural 
Area 

yes 

2.48 SMA Pronoun Cave 
Complex 

2 Cibola 6N 5W 1,194 Recreational, Cultural Research Natural 
Area 

yes 

2.49 ACEC Pronoun Cave 
Complex 

2 Cibola 6N 5W 1,194 Paleontological Research Natural 
Area 

yes 

 RNA Pronoun Cave 
Complex 

2 Cibola 6N 5W xxxx   Research Natural 
Area 

yes 
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TABLE 2.64 
SPECIAL DESIGNATIONS (CONT.) 

 
Location Acres 

Map 
# Type Name Unit County Twn.* Rng.**  Resource Values Importance Keep 

2.50 NST Continental 
Divide Trail 

1 Cibola 4thru9
N  

9thru13W 713 National Trail National Scenic 
Trail 

yes 

   4 Sandoval 15thru 
20N  

1thru5W     

2.51 SMA 1870s Wagon 
Road Trail 

4 Sandoval 15N  
16N  

2Ethru6W
2Ethru6W 

630 Recreational Historic 
interpretation 

yes 

SMA El Malpais 9thru13W 262,100 
262,100 

NCA      

NEA      

NNL      

WIS      

ONA    110,800 

CAPS      

IMP    18,300 

WSA Chain of Craters  3,930 

  Canyons  62,000 

Wilder
ness Cebolla  39,800 

see El 
Malp
ais 

RMP 

  West Malpais 

1 Cibola 5thru 
11N  

   

Recreation National 
Conservation 
Area 

no 

2.52 SMA Petaca Pinta 2 Cibola 5N  
6N  
7N  

6,7W 
6,7W
6,7W 

13,789 Recreation, Scenic, Wildlife 
Habitat, 

Scenic, Wildlife 
Habitat 

yes 
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TABLE 2.64 
SPECIAL DESIGNATIONS (CONT.) 

 
Location Acres 

Map 
# Type Name Unit County Twn.* Rng.**  Resource Values Importance Keep 

2.53  WSA Petaca Pinta 2 Cibola 5N  
6N 
7N 

6,7W
6,7W
6,7W 

 11,668 Wilderness Scenic, Wildlife 
Habitat 

yes 

2.54 SMA Bluewater 
Canyon 

1 Cibola 12N 11W 819 Wildlife, Visual, Recreation, 
Riparian Habitat 

Riparian Habitat yes 

2.55 ACEC Bluewater 
Canyon 

1 Cibola 12N  11W 89 Wildlife, Visual, Recreation, 
Riparian Habitat 

Riparian Habitat yes 
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2.3.2 Wilderness Study Areas 

A more complete description of each WSA and the evaluation of its wilderness values are contained in 
the New Mexico Statewide Wilderness Study, Volume 3: Wilderness Analysis Reports (USDI BLM 
1988). BLM’s recommendations to Congress regarding which WSAs or portions of WSAs should be 
designated as wilderness are described in New Mexico Wilderness Study Report, Volume 1 – WSA 
Recommendations (USDI BLM 1991a) and the Statewide Summary (USDI BLM 1991b). The 
recommendation for each area is stated following the description of each WSA. A majority of the 
acreages included has been derived from GIS data; some acreages are referenced from previous 
documents, if it was the best available information.  

Cabezon WSA 

The Cabezon WSA is located approximately 15 miles due west of the village of San Ysidro, New 
Mexico, within the county of Sandoval. The WSA contains 8,159 acres of BLM land and approximately 
26 acres of private inholdings. The major portion of the WSA consists of land, formerly part of the Ojo 
del Espiritu Santo Land Grant, acquired by the federal government under the Bankhead-Jones Act of 
1937. Cabezon Peak, a volcanic plug, is similar in form to Devil’s Tower, Wyoming, and related in origin 
to the volcanic neck at Shiprock, New Mexico. Although scores of volcanic necks are found throughout 
the high plateau country of Arizona, New Mexico, and Utah, Cabezon is, by its size and form, outstanding 
among them. Rising more than 2,000 feet above the surrounding Rio Puerco Valley, Cabezon Peak has 
long been recognized as a landmark in the region. The scenic values of this area and the close proximity 
to the population center of Albuquerque and Santa Fe contribute to the area’s outstanding recreation 
opportunities. The rugged nature of the volcanic neck and surrounding foothills also provides visitors 
with an outstanding opportunity to experience solitude. 

Chamisa Wilderness Study Area 

The Chamisa WSA is located 21 miles west of San Ysidro and 45 miles northwest of Albuquerque, New 
Mexico, within the counties of Sandoval and McKinley. Approximately 88 percent of the Chamisa WSA 
is within the historic Ignacio Chavez Land Grant. The grant was awarded to settlers in 1768 by the 
Spanish government in order to establish communities. Since these communities were never developed, 
the land was reconveyed to the U.S. government and placed under administration of the Department of 
Agriculture. Under the Bankhead-Jones Act of 1937, the land grant was then transferred to the 
predecessor of BLM for land conservation and utilization programs. Landforms common to this WSA 
include mesas, cuestas, rock terraces, retreating escarpments, canyons, and arroyos. The recommendation 
for the Chamisa WSA is to designate 15,758 acres as wilderness; including 2,910* acres of BLM land 
contiguous to the WSA, and release 844 acres to other uses. This recommendation is based on the WSA’s 
high quality wilderness values, proximity to the Albuquerque and Santa Fe, New Mexico, population 
centers, and the minimal amount of resource conflicts. The reasons for not recommending the 844 acres 
for wilderness designation are to allow for development of a camping and parking area between the 
Chamisa and Ignacio Chavez WSAs and to allow for needed access to lands south of the WSA.  
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The Chamisa WSA can be managed as wilderness, but it would be desirable that it be administered in 
conjunction with the Ignacio Chavez, La Lena, and Empedrado WSAs as one wilderness.  

*The April 1980 Albuquerque District Intensive Wilderness Inventory does not include the 2,910 acres 
where fuelwood harvest has occurred in the past; neither does the January 1988 Statewide Study. The 
2,910 acres is, however, described in the September 1991 New Mexico Statewide Wilderness Study: EIS. 
It is recommended the 2,910 acres of BLM land contiguous to the WSA, that contain wilderness 
characteristics similar to those in the WSA, be included to enhance overall effective management of the 
designated wilderness.  

Empedrado WSA 

The Empedrado WSA is located approximately 20 miles northwest of the village of San Ysidro, New 
Mexico, within the county of Sandoval. The WSA contains 9,007 acres of BLM land and 340 acres of 
private surface inholdings, with 320 acres also having private mineral estate. The WSA contains scenic 
values, outstanding opportunities for solitude, diverse wildlife values, and minimal amount of resource 
conflicts. The overall landform consists of sandstone hills cut through by arroyos. In the extreme southern 
end of the Empedrado WSA, 44 acres are within the historic Ignacio Chavez Land Grant.  

The Empedrado WSA can be managed as wilderness, but it would be desirable that it be administered in 
conjunction with the Ignacio Chavez, La Lena, and Chamisa WSAs as one wilderness. The recommended 
name for this wilderness complex is Boca del Oso.  

Ignacio Chavez WSA 

The Ignacio Chavez WSA is located approximately 25 miles west of San Ysidro and 50 miles northwest 
of Albuquerque, New Mexico, within the counties of Sandoval and McKinley. The WSA contains 33,264 
acres of BLM land, including 345* acres of BLM land contiguous to the WSA and recommended for 
wilderness designation. Approximately two-thirds of the Ignacio Chavez WSA is within the historic 
Ignacio Chavez Land Grant. This grant was awarded to settlers in 1768 by the Spanish government in 
order to establish communities. Since these communities were never developed, the land was reconveyed 
to the U.S. government and placed under administration of the USDA. Under the Bankhead-Jones Act of 
1937, the land grant was then transferred to the predecessor of BLM for land conservation and utilization 
programs. Sightseeing opportunities related to historical, geological, botanical, and archaeological values, 
big and small game hunting, horseback riding, bird watching, and photography exist throughout the 
WSA.  

*see special comment under Chamisa 

La Lena WSA 

The La Lena WSA is located approximately 16 miles northwest of the village of San Ysidro, New 
Mexico, in the county of Sandoval. The WSA contains 10,438 acres of BLM land and 1,280* acres of 
state land inholdings. Sandstone canyons and meandering arroyos provide the topography necessary to 
screen users and provide opportunities for solitude. La Lena was recommended for wilderness based on 



2.0―Area Profile 

Rio Puerco Field Office RMP/EIS   2-249 December 2009 
Analysis of the Management Situation   

the WSA’s high quality wilderness values, proximity to the Albuquerque and Santa Fe, New Mexico, 
population centers, and the minimal resource conflicts. Scenic attributes are derived from sandstone 
mesas and views of contiguous areas, which have also been recommended for wilderness designation.  

The La Lena WSA can be managed as wilderness, but it would be desirable that it be administered in 
conjunction with the Ignacio Chavez, Chamisa, and Empedrado WSAs as one wilderness. The 
recommended name for this wilderness complex is Boca del Oso.  

*Agreement to Initiate has been signed between the BLM and State of New Mexico for a land exchange. It 
is recommended the 1,280 acres suitable for wilderness be acquired.  

Manzano WSA 

The Manzano WSA is approximately 16 miles east-southeast of Los Lunas, New Mexico, in Torrance 
County. The WSA is contiguous to and bordered on two sides by the designated USFS Manzano 
Wilderness. The WSA contains 881 acres of BLM land. The recommendation for the Manzano WSA is to 
designate the entire area as wilderness and to add it to the Cibola National Forest’s Manzano Wilderness. 
The WSA represents a natural extension to the existing 36,785 acre Manzano Wilderness, and 
management by one agency will reduce overall administrative costs. This is also considered to be the 
environmentally preferable alternative as it will result in the least change to the natural environment over 
the long-term.  

Petaca Pinta WSA 

The Petaca Pinta WSA is located in Cibola County in west-central New Mexico, 20 miles south of 
Laguna Pueblo and 50 miles west-southwest of Albuquerque, New Mexico, in Cibola County. The WSA 
contains 10,631 acres recommended as wilderness and 1,037 acres recommended as non-wilderness. 
Seventy-nine acres of the 10,631 acres are inholdings of both private and state. The landform Petaca Pinta 
dominates the landscape. This isolated mountain-like mesa rises a near vertical thousand feet above the 
surrounding landscape. The WSA contains Blue Water Canyon, a box canyon with spectacular sandstone 
escarpments and rugged topography. The ruggedness displayed in Petaca Pinta also gives way to scenic 
values and is well suited to day hiking, back-packing, nature study, and nature photography.  

2.3.3 Wilderness  

A more complete description of this wilderness and the evaluation of its wilderness values are contained 
in the New Mexico Study Report, Volume 2 —WSA Recommendations (USDI BLM 1991).  

Ojito Wilderness 

The Ojito Wilderness Act was signed into law by President Bush on October 27, 2005. The Ojito 
Wilderness includes 11,183 acres of public land, with 640 acres of state land and approximately 160 acres 
of private land included as inholdings as well as 116 acres still in WSA status. The wilderness is located 
in Sandoval County, approximately 5 miles southwest of San Ysidro, New Mexico. Mesas, cuestas, rock 
terraces, retreating escarpments, canyons, arroyos, and badlands all make up the dramatic landscape of the 
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wilderness. The natural qualities of the area are highlighted by multi-colored rock formations, sculptured 
badlands, and expansive plateaus and mesa tops. The scenic values of these diverse landforms and close 
proximity to the population centers of Albuquerque and Santa Fe contribute to the area’s outstanding 
opportunities for solitude and primitive and unconfined recreation. The cultural resources include 
Archaic, and other prehistoric and historic sites. Paleontological sites include fossil resources including 
petrified wood, plant fragments, mollusks, and dinosaur bones. The longest dinosaur ever recovered, 
Seismosaurus, was discovered here.  

2.3.4 Areas with Wilderness Characteristics 

The BLM provides policy, direction, procedures and guidance for employees for maintaining wilderness 
inventories under Section 201 of FLPMA. The inventory will evaluate wilderness characteristics as 
discussed in Section 2(c) of the Wilderness Act of 1964. The primary function of inventory maintenance 
is to determine the presence or absence of lands with wilderness characteristics. Citizen information is an 
important and welcome part of maintaining the wilderness inventories, but is not a determining factor in 
itself. 

2.4 SOCIAL AND ECONOMIC SITUATION 

2.4.1 Tribal Interest  

Portions of the Navajo Nation, including 13 Navajo Chapters and 12 Pueblos, hold lands within the 
Planning Area. An additional three Tribes, five Navajo chapters, and the Pueblo of San Ildefonso have 
identified parts of the Planning Area as traditional use areas. These pueblos and tribes are listed in Tables 
2.65 and 2.66.  

TABLE 2.65 
PUEBLOS AND TRIBES LOCATED ENTIRELY OR PARTIALLY  

WITHIN THE PLANNING AREA 
 

Pueblos Indian Tribes and Navajo 
Chapters 

Pueblo of Acoma Navajo Nation 

Pueblo of Cochiti Baca/Haystack Chapter 

Pueblo of Isleta Bread Springs Chapter 

Pueblo of Jemez Chichiltah Chapter 

Pueblo of Laguna Church Rock Chapter 

Pueblo of Sandia Counselor Chapter 

Pueblo of San Felipe Gallup Chapter 

Pueblo of Santa Ana Iyanbito Chapter 

Pueblo of Santa Clara Manuelito Chapter 

Pueblo of Santo Domingo Ojo Encino Chapter 
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TABLE 2.65 

PUEBLOS AND TRIBES LOCATED PARTIALLY OR ENTIRELY  
WITHIN THE PLANNING AREA (CONT.) 

 

Pueblos Indian Tribes and Navajo 
Chapters 

Pueblo of Zia Ramah Chapter 

Pueblo of Zuni Red Rock Chapter 

 To'hajiilee Chapter 

 Torreon Chapter 

 

TABLE 2.66 
PUEBLOS AND TRIBES NOT LOCATED WITHIN THE PLANNING AREA,  

BUT THAT HAVE TRADITIONAL USE AREAS  
WITHIN THE PLANNING AREA 

 

Pueblos Indian Tribes and Navajo 
Chapters 

Pueblo of San Ildefonso Jicarilla Apache Nation 

 Southern Ute Tribe 

 Ute Mountain Ute Tribe 

 Alamo Chapter 

 Pinedale Chapter 

 Thoreau Chapter 

 Tsayatoh Chapter 

 Whitehorse Lake Chapter 

 

Tribal interest in the Planning Area is primarily on the basis of traditional use areas and the current 
boundaries of Tribal lands. There are no Decision Area lands formally held in trust by the BLM, and there 
are no existing treaty-based subsistence uses. Traditional uses and rights of access are part of the normal 
consultation process. 

EO 13084, Consultation with Indian Tribal Governments, and EO 13007, Indian Sacred Sites, provide 
the framework for involving federally recognized Native American Tribes in the BLM planning process. 
Additional guidance is provided under BLM Manual 8120 (Tribal Consultation). Discussion of the 
consultation process with respect to Traditional Cultural Properties is found in Chapter 2.1.10.2. Groups 
and communities that are not federally recognized may participate in the BLM’s decision making as 
members of the public. In addition, the BLM may consult with these groups at its discretion, but is not 
obligated to do so under cultural resource laws. 
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2.4.2 Public Safety  

Public safety issues can arise from a variety of circumstances ranging from natural to manmade hazards. 
In remote areas, natural environmental circumstances pose safety issues, including extreme temperature 
variations, storms and inclement weather, flooding, debris flows, and the presence of aggressive or 
venomous animals. Manmade hazards include the presence of active or abandoned mines, unexploded 
ordnance (UXO) located in and near military training areas, recreational activities such as target shooting, 
and the presence of hazardous materials, hazardous wastes, and solid wastes. Public safety issues 
associated with specific geographic areas or BLM programs are described below. 

2.4.2.1 Motor Vehicle Operations 

The risk of a single or multiple-vehicle accident, or a collision between a vehicle and a pedestrian or 
bicyclist, is potentially associated with any location where motor vehicles are operating. In 2003, over 
48,000 crashes occurred in New Mexico with 439 fatalities. The percentage of traffic accidents that result 
in fatalities in New Mexico is much greater than the national average (23.4 percent versus 14.7 percent; 
New Mexico State Highway and Transportation Department 2003). Factors influencing these statistics 
include New Mexico’s higher than average rate of intoxicated drivers and lower rate of compliance with 
seat belt laws.  

The greatest risk on and to access to public lands is related to the use of motorized vehicles in remote 
locations. Whether for recreational or commerce purposes, access to public lands is generally through the 
existing network of federal, state, or county transportation routes, a system of improved and maintained 
roads as described in Section 2.2.10–Transportation and Access.  

Safety issues associated with the use of these roadways may have implications for the management of or 
access to public lands. Such access must consider a variety of user needs. Public land provides public 
access via traditional established public routs to rural communities and individual homes. Public land 
access routes lead to lease and ROW destinations, as well as general public access to public land for 
recreation to specific area destination for focused recreation and lawful harvest of natural resources. 

OHV use, which by definition includes any motor vehicle that may travel over land, occurs throughout 
the Planning Area for purposes of transportation as well as for recreation. OHVs are used to transport 
recreational visitors to recreation sites as well as for a recreational activity in its self with any of several 
classes of OHV. Specialized activities for motorcycles and all-terrain vehicles (ATVs) include organized 
and informal races and hill climbing. This recreational activity has its own safety implications due to the 
nature of the vehicles, rough terrain, and an active style of operation. Nationwide, data on OHV injuries 
and deaths are estimated by the Consumer Product Safety Commission. These statistics show that of the 
4,541 OHV-related deaths that have been reported in the U.S. since 1982, 40 have occurred in New 
Mexico. This includes accidents which occurred in relation to agricultural and municipal operation. 
Nationwide, the cumulative number of reported deaths associated with OHVs increased by 459 since the 
2000 to 2001 report. This is partly attributable to more complete data on public road fatalities that have 
become available since 1999. The deaths reported represent a minimum count of OHV-related deaths. 
Using a statistical approximation method, an estimated 547 deaths occurred from OHVs in 2000; a 15.4 
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percent increase from the 1999 estimate of 474 deaths (Ingle 2002). Estimates of OHV injuries requiring 
an emergency room visit have more than doubled in recent years—from 54,700 in 1997 to 111,700 in 
2001. There was a statistically significant increase in the estimated number of injuries for 2001, up about 
17 percent from 2000. About a third of the victims injured in 2001 were younger than 16 years old (Ingle 
2003).  

The popularity and availability of ATV has dramatically increased in the past ten years. During the tenure 
of the present District Law Enforcement Ranger (1995 to the present), there have been no death or serious 
injury related to recreational use of OHV on public lands within the Planning Area.  

Safety training such as that offered by the ATV Safety Institute, manufacture recommendations for 
age/size appropriate vehicles, and strict adherences to applicable state laws have shown to be highly 
influential in reducing accident statistics. Another safety factor to consider is creating specially designated 
areas where vehicle-specific recreation can take place with minimum conflict with other activities.  

2.4.2.2 Recreational Shooting and Hunting 

All firearm use, including recreational target shooting and hunting, carries a certain degree of risk to both 
participants and nonparticipants. Recreational shooting occurs at organized shooting ranges in the 
Shooting Range State Park, the only remaining public shooting range in the greater Albuquerque area 
which was created under the R&PP. Open shooting also occurs in dispersed, informal locations 
throughout the Planning Area. Dispersed recreational shooting is not prohibited from BLM-administered 
lands. Although recreational shooting has not been officially sanctioned, so long as the activity is 
conducted in accordance with state and federal law, it is recognized as a traditional use of public land. 
Shooting restrictions do not prohibit legitimate hunting activities except within one-half mile of 
developed recreational sites or areas. 

Concerns were raised during public scoping regarding the safety of some recreational shooting and 
hunting activities. These concerns which pertained principally to hunters and recreational shooters leaving 
trash, including homemade targets and empty cartridges that may pose a safety or contamination hazard 
(USDI BLM 2005e). A major problem occurs when the community discovers a site littered by shooting 
debris and decides to bring household trash and appliances onto the site, creating a dump. Existing 
criminal laws are adequate to address these concerns; however, the law enforcement resources are spread 
thin. Law enforcement is active in the recommendation of suitable areas for specific recreational shooting 
activities. As part of an ongoing public outreach, the District Ranger will offer safe firearms handling 
information in impromptu and opportunistic encounters in the field. Localization of these areas makes 
patrol function more efficient. Recent land exchanges which removed land from public administration, 
and the closure of R&PP ranges in the Grants and Rio Rancho areas, have further concentrated the 
creation of social or unofficial shooting ranges. The public lands in Milan, west of Grants that had been 
an R&PP public park and shooting range are still being used as an unofficial range. Access difficulties 
and a lack of even informal sponsorship have created a problem for patrol and litter removal. A already 
popular area east of the Ojito Wilderness has gained in popularity due to the loss of public lands in Ball 
Ranch and development of private land north and west of Rio Rancho—both of which were very popular 
for informal shooting. Directed patrol activities and peer pressure have been instrumental in limiting 
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adverse impact in these areas. Another area of concern is a long-time unofficial range in Valencia 
County—more specifically, near Bernado, an area south of Los Lunas. This area has an informal group of 
regulars who have helped limit trash and who, by repeated use, have established safe impact berms.  

2.4.2.3 Other Recreational Activities 

Almost any recreational activity may be hazardous to the participants and, in some circumstances, to 
nonparticipants. Exercising appropriate caution, using appropriate gear, and wearing the correct clothing 
helps to reduce the risk of injury. 

2.4.2.4 Abandoned Mines and Prospects 

A number of active and abandoned mines and prospects are located throughout the Planning Area. 
Visitors often find abandoned mines and prospects attractive to explore and may be exposed to hazards at 
these sites. Features that could pose public safety hazards at abandoned mining sites include, but may not 
be limited to the following: 

• Open and unstable shafts, adits, drifts, pits, tailings piles, wells, or other excavations 

• Dilapidated and unstable buildings or other structures 

• Collapsed buildings or other structures 

• Mining implements or construction debris 

• Hazardous or toxic materials 

On-the-ground abandoned mine lands inventories have been conducted under a 1993 BLM directive that 
established common data elements to ensure that abandoned mine land information would be 
characterized consistently. To date, only a small percent of all public lands have been inventoried. The 
available abandoned mine lands data collected have been compiled into the Abandoned Mine Site and 
Clean Up Module (AMSCM). Locatable, leasable, and saleable mining districts are shown on Map 2-10 
through Map 2-16 in Section 2.2.6, Minerals. 

While most mines are hazardous primarily in terms of public safety, the potential for hazardous material 
and solid waste dumping in old mine shafts exists. As these areas are made known, they are compiled into 
the AMSCM. Mine tailings located at both active and closed mine sites pose additional potential 
hazardous effects, including leaching of chemicals into the soil and/or groundwater from mine tailing 
piles and airborne hazardous wastes. 

2.4.2.5 Air Transportation and Military Operations 

Military operations are conducted within the Planning Area. These military operations use airspace for 
low-level training exercises. While rare, there is a remote possibility of aircraft crashes during military 
training operations.  
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2.4.2.6 Unexploded Ordnance 

Live munitions are often used during military training operations. In most cases, these munitions detonate 
on impact, but there is the remote possibility that the ordnance would not explode. UXO, which 
represents an immediate public safety hazard, may be located on the ground surface or may be buried 
beneath the surface as a result of the momentum of impact. Training munitions may contain propellants 
(such as solid fuel rocket or missile motors or live ammunition propellant cartridges [cannon or machine 
gun rounds]), pyrotechnics (such as in flares), incendiaries (such as tracer rounds or white phosphorus), or 
other explosive agents. Training munitions also may include small explosive charges used to produce 
smoke to reveal the location hit when the bomb, rocket, or missile is delivered, but do not produce high-
yield detonation, pyrotechnic, or incendiary effects. Expended training munitions that contain these 
substances, because they failed to detonate, burn, or discharge, retain the potential to cause severe injury 
or death if they are disturbed or mishandled. Expended live warfighting munitions that fail to detonate, 
burn, or discharge, or do so incompletely, retain a high potential to kill or injure over a large area of 
effect. In addition to being an explosive safety hazard, UXO is a potential chemical hazard. UXO that 
detonates upon delivery may contain unburned residues of chemical constituents and may produce 
combustion by-products. 

2.4.2.7 Livestock Operations 

Livestock grazing operations present minimal overall risk to visitors to public lands. Potential risks 
associated with livestock grazing operations include collisions between livestock and vehicles, encounters 
with agitated livestock, and visitor mishaps at range improvements such as stock ponds, fences, or wells.  

2.4.2.8 Crimes against Persons and Property 

Illegal dumping, vandalism, and discharging of firearms were listed as concerns during the scoping 
process (USDI BLM 2005e). Based on a projected increase in population, it is anticipated that there will 
be a proportionate increase in the urban interface issues already facing the BLM in the Planning Area. 
Specific issues of crimes against persons have been limited to intimidation and interference with lawful 
users by physical obstructions. Thefts of resources such as live plants and landscaping rock have 
increased with the increasing population desiring these items for their homes. Similarly, theft of fuel 
wood for residential wood burning stoves has been increasing, both in cases of personal use and 
commercial theft for resale.  

Statewide, the law enforcement program consists of five special agents, a state staff ranger, a law 
enforcement technician, and seven uniformed Rangers. One special agent is primarily assigned to 
archeological resources crimes, and one assigned to an oil and gas taskforce. Investigations of 
paleontological thefts are on the rise; rangers and agents also investigate incidents of vegetative theft, 
Wild Free-Roaming Horses and Burros Act violations, and hazardous materials violations. 

BLM officers take an active role in hunting and fishing enforcement on public lands in the Planning Area. 
Resource damage and visitor, employee, and public safety are BLM law enforcement issues (USDI BLM 
2005f). BLM law enforcement activities stress compliance with resource management regulations through 



2.0―Area Profile 

December 2009 2-256 Rio Puerco Field Office RMP/EIS 
  Analysis of the Management Situation 

education opportunities gained in patrol operations and public outreach, enforcement of federal and state 
law by citation or arrest, criminal prosecution, and civil as well as administrative remedies. 

2.4.2.9 Wildfires 

Wildfires have the potential to endanger persons or property. The density and types of vegetation and the 
consequent likelihoods of natural or human-caused fires vary greatly due to differences in elevation, 
climate, soils, and topography in the Planning Area. 

2.4.2.10 Regulated Hazardous Materials/Hazardous Waste Sites 

Federal, state, and local environmental agencies regulate the use, generation, storage, treatment, or 
disposal of hazardous materials and chemicals or the release of any materials in accordance with the 
Comprehensive Environmental Response, Compensation and Liability Act (CERCLA), the Resource 
Conservation and Recovery Act (RCRA), and other applicable laws. The National Priorities List, 
maintained by the EPA and regulated under CERCLA, identifies uncontrolled or abandoned hazardous 
waste sites where priority remedial actions are performed under the Superfund Program (see Chapter 6 for 
more information). No Superfund sites are known to be located in the RPFO Decision Area.  

Potentially hazardous waste sites that have been reported to the EPA by states, municipalities, private 
companies, and private persons are identified in the CERCLA Information System. Some sites that are 
investigated require some degree of remedial action. Once it is determined that no further remedial action 
is necessary, it is identified in the CERCLA Information System database. 

Facilities that are involved in the generation, transportation, storage, or disposal of hazardous materials 
are regulated under RCRA.  

Leaking underground storage tanks have the potential of introducing contaminants into the groundwater 
or surrounding areas. Although some registered underground storage tanks and leaking underground 
storage tanks are located on lands within the Planning Area, no active leaking underground storage tank 
cases have been reported within the Decision Area (NMED 2005, Phillips 2005b).  

2.4.2.11 Regulated Landfills 

The construction of landfills on BLM-administered public land has historically been accomplished under 
the R&PP (see Section 2.2.4.3). The RPFO does not have any active landfills at this time. Five R&PP 
leases were issued for landfill facilities in the Decision Area between 1966 and 1980. Two cases have 
been closed and three have expired. The most recent one to expire was in February 1992. BLM no longer 
has the authority to lease public land for landfills; landfills must go directly to patent. 

2.4.2.12 Trash Dumping 

A significant issue related to hazardous and nonhazardous waste on public lands is the practice of 
abandoning solid and hazardous waste items. Unregulated sites include illegal wildcat dump sites, where 
solid and hazardous wastes are abandoned in locations other than established landfill facilities. 
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These occurrences range in severity and volume from isolated episodes of individuals dumping household 
trash and appliances, to regular use by family and community groups, and disposal of items by 
businesses.  

2.4.3 Social and Economic Conditions 

Certain defining features of every area influence and shape the nature of local economic and social 
activity. Among these are the local history, population, presence of or proximity to large cities or regional 
population centers, types of longstanding industries such as agriculture and forestry, predominant land 
and water features, and unique area amenities. The BLM operates as a steward of many of these area 
resources and opportunities and thus plays a principal role in the community. This discussion gives 
further insight on the character and extent of these community connections. 

Regulatory Framework  

Multiple statues, regulations and executive orders identify the general requirement for the application of 
economic and social evaluation in support of BLM planning and decision making. Guidance for social 
and economic considerations in land use planning is found in FLPMA and NEPA. Section 202(c)(2) of 
FLPMA requires BLM to integrate physical, biological, economic, and other sciences in developing land 
use plans (43 USC 1712(c)(2)). FLPMA regulations 43 CFR 1610.4-3 and 1610.4-6 also require BLM to 
analyze social, economic, and institutional information. Section 102(2)(A) of NEPA requires federal 
agencies to “insure the integrated use of the natural and social sciences . . . in planning and decision 
making” (42 USC 4332(2)(A)). In addition, EO 12898 on Environmental Justice requires federal agencies 
to identify and address disproportionately high and adverse human health or environmental effects of its 
programs, polices, and activities on minority populations and low-income populations in the U.S. 

Methodology for Analysis 

The economic analysis focuses on changes in demand for goods and services from BLM-administered 
lands within the Planning Area. These lands contribute a wide range of economic values to people. 
Market goods such as minerals, timber, livestock, and recreation generate payments to local communities 
and some revenue for the federal treasury. Non-market goods such as existence values of cutthroat trout 
or other unique ecosystems and habitats generate value everyone reaps but do not necessarily pay for. 
Other goods such as outdoor recreation and scenery are valued by the people who use them, but only a 
portion of this value is represented in market purchases.  

While a value for ecological or recreational goods may exist, it is difficult to quantify. Direction provided 
in the Land Use Planning Handbook (Appendix D of the Handbook; pages 6, 7 and 10) suggests the use 
of benefit transfer to evaluate the effects of these non-market values. In the absence of quantitative 
information for these goods, they are discussed qualitatively where appropriate.  

These are important considerations alongside contributions to local jobs and income from a change in 
demand for goods and services provided by the BLM. If demand exists for these goods and services, 
employment and income would likely be supported in other areas if these goods and services are provided 
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by other means. Therefore it is important to consider the efficiency of using these resources alongside 
potential job and income generation from their use. 

Impact Area  

To accurately portray the relationship of current BLM management and the community, the social and 
economic geographic scope of analysis must be defined. The economic effects from changes on BLM-
administered lands feasibly extend beyond the immediate vicinity of these lands. The role of BLM-
administered lands within the larger region must be addressed while not masking change within smaller 
counties and communities in the Planning Area. A multidimensional approach is thus appropriate, 
examining both the role of BLM-administered lands at a broad regional scale and smaller county level 
scale.  

At the broad scale, economic areas from the Bureau of Economic Analysis (BEA) are used. These 
economic areas represent the relevant regional markets for labor, products, and information, and are 
mainly determined by commuting patterns. This delineates local labor markets and also serves as a proxy 
for local markets where businesses in the areas sell their products (US Department of Commerce 2004). 
The BEA’s Albuquerque economic area contains all counties within the Rio Puerco RMP Planning Area 
except McKinley County, which falls within the Phoenix-Mesa-Scottsdale economic area (Figure 2.38). 
Analysis of these two economic areas would mask social and economic relationships with BLM in the 
smaller communities within the Planning Area; however, it can be reasonably assumed that the small 
portion of McKinley County overlapping the Planning Area is integrated with the other five impact area 
counties. While geographic relationships are important to communities of place, social relationships 
extend beyond geographic characteristics and are examined in this document as they relate to 
communities interested in BLM management within the Rio Puerco RMP Planning Area. 

Figure 2.38. Impact Area Counties 
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History 

Central New Mexico was home to social and cultural groups long before Europeans reached the 
Americas. Approximately 5,000 years ago, the lifestyles of local people were based on hunting game and 
gathering wild plants. Around 200 A.D., people were living in year-round pit houses and depended 
intimately on the land for their food, clothing, and shelter. The switch to a less nomadic lifestyle 
supported the development of infrastructure, communities, and cultural distinctions between groups not 
present earlier. In the late eleventh century, multi-storied pueblos began to appear and soon after the 
Athabascan people (now called Apaches and Navajos) began to settle in the area. Land now administered 
by the BLM within the Planning Area has been supporting social and cultural traditions for thousands of 
years. 

In 1540, Pueblos in the area had their first contact with the Spanish when Don Francisco de Coronado’s 
explored the Tiguex area, near present day Bernalillo. In 1598, Juan de Oñate led an expedition from 
Compostela, Mexico to the Tewa village of Ohkay Owingeh, located near the confluence of the Rio 
Chama and the Rio Grande. They renamed the village San Juan de los Caballeros and established the first 
Spanish capital of New Mexico. This event often marks the formal Spanish colonization of New Mexico.  

Following Oñate, colonists from Mexico and Spain continued to come to the area along the Camino Real 
de Tierra Adentro trail, which covered 2,000 miles from Mexico City to Santa Fe through the Planning 
Area. Spanish colonizers brought cattle and sheep to the area and taught the Pueblos how to raise them. 
The Spanish also brought mining and forging techniques, and the Pueblos learned to use metals for 
weapons, tools, and art. El Camino Real de Tierra Adentro was used by settlers, missionaries, the 
military, and traders for almost 300 years. When the railroad reached New Mexico in 1880, the Camino 
Real gradually fell out of use. 

In 1821, Mexico won its independence from Spain and the vast area of "Nuevo México" was divided into 
four cabeceras (headquarters) in 1823. In 1846, the U.S. Congress declared war against Mexico, and 
General Stephen Kearny entered Santa Fe on August 18 and took possession of New Mexico. In 1852, the 
seven original counties of the New Mexico Territory were created by the New Mexico Territorial 
Legislature.  

Bernalillo County 

The Mexican governmental division of the area in 1823 extended as far south as Socorro and can be 
considered the origin of Bernalillo County. Bernalillo was also one of the original seven counties 
recognized by the New Mexico Territorial Legislature. Albuquerque has been thriving since 1706 and is 
the center of commercial and cultural activity. In terms of population, Bernalillo is the largest county in 
New Mexico, with a population of over 635,000 in 2008, and benefits from the economic and social 
diversity that comes with the Albuquerque metropolitan area. This county also includes communities of 
Los Ranchos de Albuquerque, Tijeras, and a number of unincorporated communities.  
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Cibola County  

Cibola County was created in 1981 from the western portion of Valencia County and is the last county to 
form in New Mexico. In the 1950s, uranium mining took off in the Grants area and continued until prices 
fell in the 1980s. Today milling, tourism, and outdoor recreation are considered important to the area 
economy. Area attractions include mountain biking in the Zuni Mountains, El Malpais National 
Monument, El Moro National Monument, Mount Taylor, and Acoma Sky City (Cibola County 2008).  

McKinley County 

In the 1880s, farmers and coal miners began to arrive on the Overland stage, and a way station was 
established near Gallup. In 1881, the Atlantic and Pacific railroad reached Gallup. Ten years later, Gallup 
became an incorporated town and McKinley County was created in 1899. Coal production waned in the 
1920s, but continues today along with oil and gas production and refinement. Uranium, vanadium, 
crushed stone, and perlite are also produced and are considered important to the economy, as is tourism. 
Local attractions include Navajo and Zuni art and cultural opportunities, Red Rock State Park, and the 
Chuska and Zuni mountains (McKinley County 2008).  

Sandoval County 

Sandoval County is one of the most geographically and culturally diverse counties in New Mexico. 
Sandoval County was created in 1903 from part of Santa Ana County. The county contains numerous 
sites of cultural importance depicting Puebloan, Spanish, Mexican, and Anglo histories. This rich cultural 
history attracts many visitors to sites such as Bandelier National Monument, Coronado and Jemez state 
monuments, Casa San Ysidro, the DeLavy House, and area pueblos. In addition to cultural attractions, 
outdoor opportunities at Valles Caldera National Preserve, Kasha-Katuwe Tent Rocks National 
Monument, as well as excellent hunting and fishing attract visitors to the area. While tourism is important 
to the county, semiconductor manufacturing and construction are considered important to the economy. 
Its largest city is Rio Rancho and the county seat is Bernalillo, which is one of the oldest cities in the 
nation. Other communities include Corrales, Cuba, Jemez Springs and San Ysidro. Pueblos within the 
county include Cochiti, Jemez, Sandia, San Felipe, Santa Ana, Santo Domingo, and Zia, as well as 
portions of the Navajo and Jicarilla Apache Nations.  

Torrance County  

Torrance County was created in 1903, and this farming area devastated by drought at the late 1940s. 
Today, agriculture remains important and focuses more on livestock industry and orchards. In addition to 
agriculture, area residents find appeal in the rural lifestyle and commute to Albuquerque (MRCOG 2009). 
Tourism plays some role in the local economy; the Cibola National Forest, Salinas Pueblo Missions 
National Monument, and Manzano Mountain State Park attract visitors to the area. Moriarty is the largest 
city and Estancia is the county seat. Other communities include Mountainair, Willard, Encino, Manzano, 
Tajique, and Torreon.  
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Valencia County  

Valencia County was one of the original seven counties that made up the New Mexico Territory in 1852. 
The proximity of Los Lunas to Albuquerque and its rural amenities have made it an attractive area for 
retirees and commuters to Albuquerque who are looking for alternatives to city living. Real estate and 
new home construction have played a large role in the area economy recently. Further south, the 
community of Belen has maintained an identity connected to agricultural traditions and also relies on 
transportation sectors (MRCOG 2009).  

Cultural Identity 

High concentrations of Hispanic and Native American groups have lived in the Planning Area for 
centuries. Europeans have been in the area since Coronado’s party arrived in 1540. Throughout the 
Planning Area, the merging of Native American, Hispanic, and Anglo histories provides a diversity of 
cultural traditions and identities in the area. While these groups historically may have clashed and 
culturally identified as disparate groups, the lines between them have often become less discernable over 
time. Cultural identity continues to diversify as new settlers move in, attracted by unique natural and 
cultural opportunities.  

Native American groups with land within the boundaries of the RPFO include the Pueblos of Acoma, 
Cochiti, Isleta, Jemez, Laguna, San Felipe, Sandia, Santa Ana, Santa Clara, Santo Domingo, Zia, and 
Zuni. The Jicarilla Apache and Navajo Nations are also located in the Planning Area. The Southern Ute, 
Ute Mountain Ute Tribe, Comanche and pueblos of Taos, Picuris, Ohkay Owingeh, Pojoaque, San 
Ildefonso, Nambe, Tesuque, Keresan and Santo Domingo and Hopi are not located in the Planning Area, 
but may have associated historical and cultural ties. These groups are ancestors to people who inhabited 
many of the archaeological sites within the Planning Area.  

Population and Demographic Change 

Population change in the Planning Area increased by 124 percent (523,322 persons) between 1969 and 
2008 outpacing the state and the nation, which increased by 96 and 51 percent (953,402 and 103 million 
persons), respectively. Most of this growth occurred in Sandoval County, which increased by 607 percent 
or 104,998 persons; more than 10 percent of the total statewide increase. Population growth in Bernalillo, 
McKinley, and Torrance counties also increased by 102, 64 and 196 percent, respectively, over this 
period. The aggregate total of Cibola and Valencia counties increased by 148 percent over this period 
(59,392 persons). Cibola County saw a decrease in its share of population of 3.3 percent (926 persons) 
from its inception in 1981 to 2008 (Figure 2.39).  
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Figure 2.39. Population Change for Counties within the Impact Area  

Source: U.S. Department of Commerce 2009 

Population projections suggest all counties in the impact area will increase in the next 20 to 25 years. 
Projections suggest that between 2008 and 2035, Bernalillo will increase the most (531,451 persons) 
while Torrance County will have the greatest increase as a share of its total population (91 percent) 
followed by Bernalillo County (84 percent). Cibola County will increase the least in absolute terms (7,339 
persons) and as a share of its population (27 percent; University of New Mexico 2008). These trends 
reflect existing urban and rural character of impact area counties discussed below.  

The population density of the entire impact area and Bernalillo, Sandoval and Valencia counties was 
greater than the state of New Mexico in 2007 (16 persons per square mile) containing 48, 541, 31 and 67 
persons per square mile, respectively. Cibola, McKinley, and Torrance counties had population densities 
of 6, 13, and 5 persons per square mile in 2007 (U.S. Department of Commerce 2009). Population density 
does not indicate whether the people living in the area are in more urban or rural areas. The U.S. Census 
Bureau classifies urban areas and their populations. Bernalillo, Sandoval and Valencia counties have at 
least half of their populations classified as Urban (96, 77, and 81 percent, respectively) while Cibola, 
McKinley and Torrance populations are classified as mostly rural (59, 61, and 95 percent, respectively). 
Of the counties containing a larger urban population, Bernalillo’s population was entirely within urban 
areas while Sandoval’s urban population was almost entirely within urban areas. The Census Bureau 
classifies urban areas differently than urban clusters, which are characterized by census block that have a 
population density of at least 1,000 people per square mile and surrounding census blocks that have an 
overall density of at least 500 people per square mile. For example, Valencia County has a population 
classified as 81 percent urban, which lies entirely within urban clusters. The remaining populations within 
the impact area’s more rural counties are located similarly within urban clusters. While populations in 
Bernalillo, Sandoval, and Valencia counties were classified as mostly urban, the remaining populations of 
Cibola, McKinley, and Torrance counties were classified as mostly rural with a portion living in urban 
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clusters, demonstrating the impact area contains large pockets of urban populations across a rural 
landscape (U.S. Census Bureau 2000). 

The BEA estimates the flow of annual earnings of in-commuters and out-commuters for a given county. 
Commuting data shows all counties except Bernalillo County have received more income from people 
commuting out of the county in which they live between 1981 and 2006. In this manner, they can be 
thought of as bedroom communities since income from people commuting out of the counties to work 
exceeds the income from those commuting into the counties. Income to McKinley County residents from 
work outside the county exceeded the income to McKinley County residents from work within the county 
by only 2.6 percent. Bernalillo County can be described as an employment hub since income derived from 
people commuting into the county to work exceeds the income from those commuting out of the county 
(U.S. Department of Commerce 2006a). While these trends are true for earnings from all industries, they 
may vary for specific industries within counties. In this manner, these classifications may mischaracterize 
actual commuting patterns for certain industries where commuting patterns cannot be characterized by 
earnings data for all industries. For example, ranchers in Cibola County likely live and work within the 
county instead of commuting to Bernalillo County.  

The population in the impact area has slightly aged since 1990 as the median age in 2000 was 34.2 years, 
up from 31.4 years in 1990. The largest age category is 35 to 39 years. Between 1990 and 2000, age 
groups between 40 and 59, which include some of the baby boomer population, showed increases in their 
share of total population. The fastest growing age group was 50 to 54, which rose by 2 percent. Those 
aged 20 to 39 showed decreases in their share of the total population, with the largest decreases for those 
aged 30 to 34 years old, decreasing by 2.3 percent. Individually, all six Planning Area counties show 
similar trends; an aging population occurring alongside decreases in the younger generation. Increases in 
those aged 10 to 19 and 20 to 24 (likely the children of the aging baby boomers) are seen in impact area 
counties (U.S. Census Bureau 2000).  

In 2008, 40 percent of New Mexico’s population was composed of Hispanic Americans (comprised of 
both recent immigrants and descendants of Spanish colonists), which was higher than all other states 
(U.S. Census Bureau 2009).The American Indian and Hispanic groups make up a substantial portion of 
the twenty-first-century population. (Table 2.67). The share of total population of Hispanic descent 
increased in four of the impact area counties between 1980 and 2008 (Table 2.67), while the share 
decreased in Torrance County. Since Cibola County was formed from Valencia County in 1981, data is 
not available for Cibola County. The aggregate share of both counties increased from 44 percent to 50 
percent over this period. Within the impact area as a whole, the number of people of Hispanic origin 
increased by 194,697 persons and these increases accounted for 47 percent of the total Hispanic 
population increase and 29 percent of the total population increase within the state.  
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TABLE 2.67 
NUMBER AND PERCENT OF PERSONS OF HISPANIC ORIGIN (OF ANY RACE) 

 
 1980 2000 2008 

 Number Share (%) Number Share (%) Number Share (%) 

New Mexico 477,051 37  765,610 42  891,013  45  

Impact Area 201,675 35 320,342 39   396,372  42  

Bernalillo County 154,638 37  233,527 42   290,592  46  

Cibola County NA  8,441 33   9,166  34  

McKinley County 7,531 13  9,303 12   9,904  14  

Sandoval County 9,586 28 26,426 29   40,310  33  

Torrance County 3,076 41 6,282 37   6,133  38 

Valencia County 26,844 44  36,363 55  40,267  56 

Source: U.S. Census Bureau 2000 

Race and Ethnicity are broken out separately since Hispanics can be of any race. Within the impact area, 
the share of total population increased for all races except White and American Indian and Alaska Native 
races. At the county level decreases were seen for several non-white races (Table 2.68). On a national 
level, New Mexico had the second-highest percentage of American Indians and Alaska Natives (10 
percent) after Alaska (15 percent) in 2008, and McKinley County has the highest share in the state (U.S. 
Census Bureau 2009). Regardless American Indian populations decreased in McKinley County, Sandoval 
County, and the impact area as a whole between 2000 and 2008. All other races increased as a share of 
county population except the share of Native Hawaiian and Other Pacific Islanders in Sandoval County, 
which decreased slightly.  

TABLE 2.68 
ESTIMATED RACIAL COMPOSITION OF 2008 POPULATION AND CHANGE SINCE 2000 

 

State/ County 
Change in share from 
2000 

Percent 
White 
Alone 

Percent 
American 
Indian  
and  
Alaska  
Native  
Alone 

Percent 
Black or  
African  
American 
Alone 

Percent 
Asian  
Alone 

Percent 
Native  
Hawaiian  
and  
Other  
Pacific  
Islander  
Alone 

Percent 
Two or  
more  
races 

New Mexico 9.7 3.0 1.4 0.1 1.8 84.0 

Percent Change  -0.1 0.9 0.2 0.03 0.4 -1.4 

Impact Area 80.1 12.3 3.5 1.9 0.2 2.1 

Percent Change -0.9 -0.8 1.0 0.2 0.05 0.5 
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TABLE 2.68 
ESTIMATED RACIAL COMPOSITION OF 2008 POPULATION AND CHANGE SINCE 2000 

(CONT.) 
 

State/ County 
Change in share from 
2000 

Percent 
White 
Alone 

Percent 
American 
Indian  
and  
Alaska  
Native  
Alone 

Percent 
Black or  
African  
American 
Alone 

Percent 
Asian  
Alone 

Percent 
Native  
Hawaiian  
and  
Other  
Pacific  
Islander  
Alone 

Percent 
Two or  
more  
races 

Bernalillo County 86.1 5.1 4.1 2.3 0.2 2.2 

Percent Change -2.5 0.7 1.0 0.2 0.1 0.5 

Cibola County 53.9 42.4 1.6 0.5 0.1 1.6 

Percent Change -2.5 1.5 0.6 0.01 0.00 0.4 

McKinley County 21.6 74.1 1.4 0.8 0.1 2.0 

Percent Change -0.7 -1.1 0.9 0.3 0.1 0.5 

Sandoval County 80.1 13.5 2.9 1.5 0.1 1.8 

Percent Change 1.1 -2.8 1.1 0.4 -0.03 0.3 

Torrance County 92.5 2.6 2.4 0.4 0.1 1.9 

Percent Change -1.2 0.4 0.5 0.1 0.01 0.3 

Valencia County 91.7 4.0 1.9 0.7 0.1 1.6 

Percent Change -1.1 0.3 0.4 0.2 0.0 0.2 

 Source: U.S. Census Bureau 2009 

Economic Specialization and Employment 

Employment within the impact area is distributed amongst industry sectors and displayed below in Figure 
2.40 (IMPLAN 2006). The Interior Columbia Basin Ecosystem Management Project identified 
communities that were specialized with respect to employment. Their method used the ratio of the percent 
employment in each industry in the region of interest (counties within the impact area) to an average 
percent of employment in that industry for a larger area (the reference region; the BEA’s Economic 
Areas). For a given industry, when the percent employment in the analysis region is greater than in the 
reference region, local employment specialization exists in that industry (USFS 1998). Using this 
criterion applied with 2006 data, counties within the impact area can be characterized as specialized with 
respect to a variety of sectors (Appendix N). Of particular concern are counties where specialization 
occurs within industries related to BLM management. In Valencia, Torrance, and Cibola counties, 
varying degrees of specialization exists in the livestock industry, while McKinley County is specialized 
with respect to the mining industry.  
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Figure 2.40. Impact Area Industry Employment Distribution, 2006 

 
 

 

 

 

 

 

 

 

  

 

 

Source: IMPLAN 2006 

 

From 1970 to 2006, total employment in the impact area increased by 227 percent (from 166,907 to 
546,007 jobs classified as full- and part-time employment). The state of New Mexico saw an increase in 
total employment of 176 percent. Between 1970 and 2006, the rate of job growth in Bernalillo, Sandoval, 
and Torrance counties (315, 1,173, and 314 percent, respectively) was faster than the state (276 percent) 
and the nation (195 percent), while the rate of employment growth in McKinley County (214 percent) and 
the aggregate of Cibola and Valencia (270 percent) were slower than the state and faster than the nation. 
The employment growth seen in all impact area counties combined was largely due to estimated increases 
between 1982 and 2000 in Service and Professional sector employment (includes retail trade, health and 
social services and the combined services sector) which accounted for approximately 75 percent of new 
area employment1. In addition, the share of total employment attributable to this sector increased by 5.9 
percent; from 61.6 to 67.5 percent. Thus, the service and professional related sectors have been an 

                                                      

1 These shares are based on numbers which are not directly comparable to the IMPLAN numbers in Figure 2.40 
since IMPLAN data include farm and proprietor employment in addition to wage and salary employment. Similarly 
the IMPLAN data also include estimates for non-disclosures that similarly include farm and proprietor employment 
in addition to wage and salary employment 
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important part of area employment. Jobs in the government sector decreased in their share of total 
employment (by 4.2 percent; from 21.9 to 17.8 percent) indicating a decrease in specialization in the 
government sector over this period (U.S. Department of Commerce 2000; Economic Profile System 
2009).  

Employment changes in the farm, mining, and manufacturing sectors translated into smaller portions of 
total employment in 2000, decreasing by 0.5, 1.3, and 0.6 percent, respectively. These natural resource-
related sectors have provided a small and slightly decreasing portion of total area employment while the 
Service and Professional sector has maintained a steady increase (U.S. Department of Commerce 2000; 
Economic Profile System 2009). 

Economic Well-Being and Poverty 

As noted above, the service and professional sectors increased in their share of total employment while 
the farm and agriculture services, mining, and manufacturing sectors experienced decreases between 1982 
and 2000. The service and professional sector jobs may not pay as much, which could decrease area 
economic well being. Within the impact area, the private sectors examined can be lumped into goods- 
producing sectors (natural resources, construction, and manufacturing) and service-providing sectors 
(e.g., trade, transportation, utilities, finance, education, and health). In 2006, the goods-producing and 
service-providing sectors paid average annual wages of $42,783 and $33,326, respectively (U.S. 
Department of Commerce 2000b). These statistics demonstrate that while the service sector accounts for 
an increasing share of total employment, these jobs do not pay as much. The welfare implications of these 
changes are not so clear. The population changes in some counties noted above suggests some people 
may be moving away instead of taking lower paying jobs in the service sector. Other people might move 
to the area to take a service sector job, but exchange the lower wage they may receive for the unique 
natural and cultural amenities. In this manner, some may benefit from a secondary income not provided 
by their place of employment but by the benefits they gain from living in the area.  

Total personal income (TPI) and per capita personal income (PCPI) are useful measures of economic 
well-being. From 1970 to 2006, annual TPI in the economic impact area increased by $21 billion to $28.7 
billion, and annual PCPI increased from $17,295 to $31,373 (all measures adjusted for inflation to 2006 
dollars). This translates to a TPI increase of 290 percent (roughly 8 percent annually) and a PCPI increase 
of 81 percent (roughly 2 percent annually) over this time period. Average PCPI in the economic impact 
area was higher than the state ($29,929) and lower than the nation ($36,714) in 2006 (U.S. Department of 
Commerce 2006b).  

While PCPI is a useful measure of economic well-being, it should be examined alongside changes in real 
earnings per job. Since PCPI includes income from 401(k) plans as well as other non-labor income 
sources such as transfer payments, dividends, and rent, it is possible for per capita income to rise, even if 
the average wage per job declines over time. While PCPI rose between 1970 and 2006, average earnings 
per job rose from $36,898 to $39,591 (values adjusted for inflation to 2006 dollars), indicating a possible 
increase in area economic well-being (U.S. Department of Commerce 2006b). 
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From 1993 to 1999, average annual unemployment rates in the six-county impact area fell along with 
national and state levels to 4.2. After 1999, unemployment continued to follow state and national trends 
rising to 5.6 in 2003 and then falling to 3.5 in 2007. With the recent national economic downturn, 
unemployment has started to rise again, which is reflected in the increase to 4.2 percent in 2008 seen in 
Figure 2.41 below. Individually all counties were at 10-year unemployment lows in 2007 and have 
increased in the last year. In 2008, all counties except Bernalillo had unemployment levels lower than the 
nation (5.8 percent) but higher than the state (4.2 percent); they were 3.9, 4.3, 4.9, 4.8, 4.7, and 4.5 
percent in Bernalillo, Cibola, McKinley, Sandoval, Torrance, and Valencia, respectively (U.S. 
Department of Labor 2009). New jobs created in an area are filled from two principal sources: local 
unemployment and in-migration. If unemployment remains high, new jobs are likely to be filled by local 
area residents; however, if unemployment is persistently low, new jobs could be filled more often by new 
area residents. 

Figure 2.41. Average Annual Unemployment Rates of Six-County Economic Impact Area 
 

 

 

 

 

 

 

 

 

 

 

 

While the number of people living below the poverty level increased in New Mexico, the impact area and 
all counties, except Cibola, between 1989 and 1999, the share of those persons, from the number of 
persons for whom poverty status was assessed, remained stable (Table 2.69). The largest decreases 
occurred in Cibola County where the level fell by 9 percent. Despite these decreases in the share of 
individuals living below the poverty level, shares in Cibola, McKinley, and Torrance counties remained 
greater than the state in 1999 (U.S. Census Bureau 2000). 
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TABLE 2.69 
SHARE OF POPULATION LIVING BELOW POVERTY LEVEL AND CHANGE 

 
 1999 (%) 1989 (%) Net Change Change in Share (%) 
New Mexico 21 18   22,999 -2  
Impact Area 18 16   9,455 -2  
Bernalillo 15 14  6,142 -1 
Cibola 34  25  -1,699 -9  
McKinley 43  36  546 -7  
Sandoval 16  12   995 -4 
Torrance 21  19   953 -2  
Valencia 19  17   2,518 -2  
Source: U.S. Census Bureau 2000 

Components of Personal Income 

Further examining trends within personal income provides insight to the area economy and its connection 
to the lands administered by the BLM. There are three major sources of personal income: 1) labor 
earnings or income from the workplace, 2) investment income, or income received by individuals in the 
form of rent, dividends, or interest earnings, and 3) transfer payment income or income received as Social 
Security, retirement and disability income or Medicare and Medicaid payments.  

Labor earnings were the largest source of income in the impact area accounting for 67 percent of all 
income in 2006. In New Mexico, labor earnings also made up 65 percent of TPI. The government and 
manufacturing sectors were the largest components of labor income in 2006 for the economic impact area 
Figure 2.42 below). The contributions from the BLM represent only a portion of the economic activity 
reflected in industry sectors seen in Figure 2.42.  

While labor earning’s share of TPI has decreased from 1970 to 2006 (from 79 to 67 percent), the share of 
non-labor income has risen (from 21 to 33 percent). As a share of TPI, investment income and transfer 
payments rose from 12 to 16 and 9 to 16 percent, respectively, over this 37-year time period. The increase 
in transfer payments are not entirely due to increases in welfare or unemployment related payments. Data 
show the share of transfer payments from unemployment payments decreased from 5 to 1 percent and the 
share from income maintenance benefit payments, or welfare decreased from 18 to 11 percent. In 2006, 
the largest component of transfer payments were the age related payments (classified as Old Age, 
Survivors, and Disability Insurance and Medicare Benefits) accounting for 51 percent of total transfer 
payments (U.S. Department of Commerce 2006). 
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Figure 2.42. Economic Impact Area Labor Income Distribution  

 

 

 

 

 

 

 

 

 

 

 

 

Source: IMPLAN 2006 

 

These patterns reflect the importance of the aging population noted above, who are more likely to have 
investment earnings than younger adults. As the population of the area continues to age, the share of 
income from these non-labor sources should continue to rise as long as residents continue to stay in the 
area after retirement or new retirees move in. Rural county population change, the development of rural 
recreation and retirement-destination areas are all related to natural amenities (Knapp and Graves 1989, 
Clark and Hunter 1992, Treyz et al. 1993, Mueser and Graves 1995, McGranahan 1999, Lewis et al. 
2002). Many of the natural amenities in the area are managed by the BLM and thus, indirectly contribute 
to area labor and non-labor income. 
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Contributions to the Area from BLM Management 

BLM-administered lands in the Planning Area contribute to the livelihoods of area residents through 
subsistence uses as well as through market-based economic production and income generation. Public 
lands provide products of value to households at no or low cost (permit fees) such as fuelwood, wood 
posts, and livestock. Additional products with subsistence value may include fish, game, plants, berries, 
and seeds. Use of these products is often part of traditions that sustain local culture. 

Contributions to the area economy through market-based production can be measured using the IMPLAN 
input-output model. Input-output models describe commodity flows from producers to intermediate and 
final consumers. The total industry purchases are equal to the value of the commodities produced. 
Industries producing goods and services for final demand purchase goods and services from other 
producers. These other producers, in turn, purchase goods and services. This buying of goods and services 
continues until leakages from the region stop the cycle. The resulting sets of multipliers describe the 
change of output for regional industries caused by a change in final demand in an industry. The IMPLAN 
database describes the economy in 509 sectors using federal data from 20062. These sectors are further 
aggregated below to better identify areas relevant to BLM management activities.  

Using the most recent data available, IMPLAN response coefficients3 were applied to BLM outputs and 
expenditures to estimate the economic contribution of the BLM within the analysis area. While the 
discussion above examines the current situation and historical context, this analysis examines the linkages 
and interdependencies among businesses, consumers, and the RPFO resources on which some area 
economic activity depends. IMPLAN allows a more complete examination of these linkages.  

IMPLAN not only examines the direct contributions from the RPFO but also indirect and induced 
contributions. Indirect employment and labor income contributions occur when a sector purchases 
supplies and services from other industries in order to produce their product. Induced contributions are the 
employment and labor income generated as a result of spending new household income generated by 
direct and indirect employment. The employment estimated is defined as any part-time, seasonal, or full-
time job. In Table 2.70, direct, indirect and induced contributions are included in the estimated BLM 
contributions. 

                                                      

2 IMPLAN data are derived from a variety of sources included the Bureau of Economic Analysis, Regional 
Economic Information System, Bureau of Labor Statistics, U.S. Census.  

3 Rates of change in employment and labor income as final demand changes. 
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TABLE 2.70 
ESTIMATED ANNUAL EMPLOYMENT AND LABOR INCOME CONTRIBUTIONS 

 
Jobs 

(Full and Part-time) 
Labor Income 
(Thousands $) 

Resource Program Number 
Share (%)  

of Total Number 
Share (%) 
 of Total 

Recreation1 17 6 $459 4 
Wildlife and Fish Rec. 1 0.5 $34 0.3 
Grazing 31 11 $381 4 
Timber 0.1 0.05 $3 0.03 
Minerals 62 22 $3,651 34 
Ecosystem Restoration 3 1 $95 1 
Payments to Counties 47 17 $1,697 16 

BLM Expenditures 115 42 $4,368 41 
Total BLM Management2 276 100 $10,687 100 

1Expenditures by local residents for recreation on BLM do not introduce new money into the economy. If local residents 
could not recreate on BLM-administered lands, they would likely find other forms of recreation in the area and continue to 
spend their recreation dollars in the local economy. Therefore, these portions of employment (and labor income below) are 
not necessarily dependent on the existence of the opportunities provided by BLM. 
2Totals may not add due to rounding. 
Source: IMPLAN 2006 

 

Tourism and Recreation 

BLM land within the RPFO provides a variety of recreational opportunities. While USFS lands are often 
closed in the summer due to the fire danger, BLM land in the Planning Area is often open. Field office 
staff estimate that there were 55,000 recreational visits to the Planning Area on an average annual basis 
between October 2006 and September 2007. On their way to the Planning Area, and once they arrive, 
these visitors spend money on goods and services they would spend elsewhere if these opportunities did 
not exist. In this manner, the opportunities on BLM-administered lands contribute to the local economy 
by attracting these visitors. 

Analyses of expenditures reported by national forest visitors show the primary factor determining the 
amount spent by a visitor was the type of trip taken and not the specific activity or forest visited (Stynes 
and White 2005). Since expenditure information for the type of trip taken is not yet available, National 
Visitor Use Monitoring (NVUM) data from adjacent national forests will serves as a proxy. These six trip 
type segments are defined below; 

• Visitors who reside greater than 50 miles from visited BLM: 

 Non-local residents on day trips 

 Non-local residents staying overnight on BLM 

 Non-local residents staying overnight off BLM 
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• Visitors who live within 50 miles of the visited BLM: 

 Local residents on day trips 

 Local residents staying overnight on BLM 

 Local residents staying overnight off BLM 

Non-primary visits were not included since primary activities on BLM-administered lands are of most 
interest. In accordance with the report prepared for the USFS by the American Sportfishing Association 
(2006), the data used to divide total visits into these trip types were provided by Stynes and White (2005). 
An average of the visitation proportions for a national forest closest to the Planning Area (Cibola National 
Forests) was used (Stynes and White 2005). Generalizing from the NVUM data also indicates 
approximately 7 percent of all visits to BLM-administered lands were wildlife related. The largest trip-
type segment was non-wildlife related local day trips which numbered 30,690. 

While providing recreation opportunities to local residents is an important contribution, the recreation 
expenditures of locals do not represent new money introduced into the economy. If BLM-related 
opportunities were not present, residents would likely participate in other locally based activities and their 
money would still be spent in the local economy. After separating the contributions made from local 
residents, recreation contributes 17 jobs and $459,000 in labor income which (see Table 2.70). Local 
recreationists on BLM contribute another 11 jobs and $345,000 in labor income for a total of 29 jobs and 
$837,000 in labor income on an average annual basis.  

Livestock production 

Within the Planning Area, agriculture plays an important economic and social role; area residents identify 
with the tradition, land-use and history. In 2007, Torrance and McKinley counties were New Mexico’s 
11th and 12th largest cattle producers containing 2.7 and 2.2 percent of the total state cattle inventory. The 
most recent USDA’s Census of Agriculture (2007) reports all six counties within the Planning Area had 
5,690 farms and ranches and of these, 48 percent (2,750 operators) were engaged in cattle production, 
with total cattle numbering 135,108 in 2007. While the number of total farms and farms engaged in cattle 
production has risen dramatically since 1997 (by 84 and 64 percent, respectively), the share of farms 
engaged in cattle production has decreased by 6 percent over the last 10 years (USDA 2007).  

On BLM-administered lands, approximately 220 permittees operate in the six-county area with most in 
Sandoval and McKinley counties (50 and 16 percent, respectively; USDI BLM 2009). The established 
preference limit for AUMs in the Planning Area is currently 129,815 AUMs. This is the maximum 
number of AUMs that could be offered under ideal forage conditions. Actual use of AUMs has ranged 
between 45 and 67 percent (58,663 to 87,118 AUMs) of the preference limit in the last 10 years due to 
factors such as drought, financial limitations on operators, market conditions, and implementation of 
grazing practices to improve range conditions. Grazing in the Planning Area occurs year-round and quite 
a few permittees also have USFS permits that they move to from June to October. Table 2.71 provides 
authorized use numbers between 1999 and 2008.  
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Authorized use of AUMs has remained relatively stable, but shows a decreasing trend despite the recent 
jump in authorized AUMs in 2007 (Table 2.71). Possible decreases in authorized use could be explained 
by a tendency of ranching operations to subdivide and sell, often breaking longstanding family ranching 
traditions. In addition, with rising operating costs smaller operators are finding it more difficult to remain 
in the industry (personal communication with Nathan Combs, July 28, 2008). Between 1999 and 2008, 
averages of 74,339 cattle AUMs have been provided. The forage provided represents approximately 9 
percent of the forage required for the 2007 cattle inventory within the six-county Planning Area (USDI 
BLM 2009 and USDA 2007). 

TABLE 2.71 
ANNUAL AUM AUTHORIZATIONS IN THE RPFO 

 

Year Authorized Preference 
Authorized Share (%) 

of preference 

2008 70,010 129,815 54 

2007 84,554 129,815 65 

2006 70,414 129,815 54 

2005 58,663 129,815 45 

2004 70,160 129,815 54 

2003 69,430 129,815 53 

2002 76,623 129,815 59 

2001 78,243 129,815 60 

2000 87,118 129,815 67 

1999 84,943 129,815 65 

Source: BLM Rangeland Administration System 

A thin profit margin often separates these livestock producers from negative net earnings. Often, 
employment outside the ranch augments livestock producer income. Federal grazing land is particularly 
valuable because of the low grazing fees charged for use of this land. Fees charged by BLM for grazing 
are calculated using the formula required under BLM grazing regulations found at 43 CFR 4130.81(a)(1) 
and are considerably less than those charged for private grazing land. In 2007, the statewide average 
AUM price for private land was $11 (USDA 2008). The BLM formula yielded a fee of $1.35 per AUM in 
2008, which is down from $1.56 in 2006. This federal land is the least expensive grazing land available, 
hence use and access is coveted by area ranchers even though additional costs are usually incurred to use 
these lands. It is estimated that in 2008 the benefit of low cost BLM AUMs used in the RPFO was 
$675,600 to area ranchers. The active use levels of grazing on BLM currently support approximately 31 
jobs and $381,000 in labor income on an average annual basis (Table 2.70). While these numbers appear 
small, it must be remembered that BLM allotments provide an important complement to ranching 
operations that also occur on national forest and privately leased land. 
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Ranching operations within the RPFO are both large and small operations. In 2008, the ratio of AUM use 
to the number of permittees was somewhat lower within the RPFO than for New Mexico as a whole (355 
versus 550 AUMs per permittee in the state overall; USDI BLM 2009) due to some small scale 
subsistence ranching in the Planning Area. Small-scale non-commercial family herds for local use have 
been a tradition in the area for centuries (Atencio 2004a). According to field office data, roughly 70 
percent of these operators are authorized to run less than 80 head per year (USDI BLM 2009).  

Information on the ethnicity of operators is available from the USDA National Agricultural Statistical 
Service and indicates New Mexico had the largest share of principle operators of Spanish, Hispanic, or 
Latino origin of all 50 states; its share of 28 percent was 19 percent greater than California, which had the 
second largest state share in the nation. Within the impact area, all counties except McKinley exceeded 
the state share (28 percent) of Spanish, Hispanic, or Latino operators, while Valencia County had the 
greatest share (49 percent). Bernalillo, Cibola, McKinley, Sandoval, and Torrance counties had 41, 33, 3, 
42, and 32 percent, respectively. In addition, Cibola, McKinley, and Sandoval counties had a greater 
share of American Indian operators than the state share of 21 percent (Table 2.72). 

TABLE 2.72 
RACIAL AND ETHNIC COMPOSITION (%) OF FARM OPERATORS 

 

 White 

American 
Indian or 

Alaska 
 Native 

Black or 
African 

American Asian 

Native  
Hawaiian 

or  
Other 
Pacific 

Islander 

More 
than one 

race 

Spanish, 
Hispanic, 
or Latino 

New Mexico 77.6 21.2  0.2  0.1  0.1  0.8  28.5  

Impact Area 48.3 51.0  0.1  0.1  0.01 0.5  23.5  

Bernalillo County 94.5 4.8  NA NA NA 0.8  40.6  

Cibola County 62.3  36.1  NA NA 0.2  1.4  33.1  

McKinley County 6.3 93.6 0.1  0.01  0.01 NA 3.3  

Sandoval County 66.3 33.3  0.1  0.2  NA 0.1  42.1  

Torrance County 96.6  1.7  0.2  0.2  NA 1.2  32.5  

Valencia County 91.2  6.6  0.4  0.1  0.2  1.5  48.7  

1 Shares do not add to 100 as those of Spanish, Hispanic or Latino decent can be of any race. 
Source: USDA 2007 

Forest Products 

Recent examination of forest product patterns on northern New Mexico national forests (e.g., volume of 
wood cut, number of permits, and contracts) reveals that the majority of area logging and woodcutting is 
smaller in scale and primarily for local use (Atencio 2004b). Fuelwood has historically been an important 
forest product provided by lands within the RPFO. Fuelwood use can be considered traditional as those 
with access to electric or gas stoves often prefer cooking with wood (Atencio 2004b).  
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Between 2003 and 2007, an annual average of 19,000 cubic feet (CCF) of fuelwood was cut from the 
Cibola and Santa Fe national forests (USFS cut and sold reports for Region 3). RPFO staff estimate 
approximately 700 CCF of fuelwood is currently removed from BLM-administered lands, which amounts 
to 3.7 percent of the average annual contribution from area national forests. While small relative to 
fuelwood cut from USFS lands, BLM contributions are still locally important. In winter months, 
fuelwood gathering occurs on BLM since USFS collection areas are closed and inaccessible due to snow 
and mud (Borland pers. comm. 2008).  

While fuelwood collected on RPFO land is important for household use, some of this fuelwood is sold by 
contractors to area distributors. The sale of fuelwood from BLM by these contractors supports less than 1 
job and $3,000 in labor income on an average annual basis (see Table 2.70); however, these estimates do 
not account for the household use of fuelwood from BLM. 

A different and possibly more accurate measurement of benefits to local communities from fuelwood is 
the number of permits issued, which may reflect the number of families receiving the direct benefit of 
these resources. On an average annual basis, RPFO staff estimate approximately 330 permits are issued 
each year, while on the Santa Fe National Forest the number of woodcutting permits issued averaged 
7,950 between 1992 and 1999 (Atencio 2004b). Thus, the contribution to area families from the BLM is 
far less than that received from area national forests. As noted above, the importance of the BLM 
contribution remains; for example, the season of use often differs from fuelwood collection on the 
national forest.  

Mining 

Of the nation’s 33 oil and gas producing states, New Mexico ranked 5th in number of crude oil wells 
drilled, 6th in crude oil production and 4th in both the number of wells drilled and production of natural gas 
in 2004 (IPA 2008). Oil and gas production is primarily located in two regions of the state, the northwest 
and southeast corners. The northwest corner is the primary gas producing region, with San Juan County 
accounting for most of the production. The southeast corner of New Mexico primarily produces oil, with 
Lea and Eddy counties accounting for the majority of production.  

In 2008, Sandoval County produced the least amount of oil and gas in the state and was the only county 
producing oil and gas from BLM managed mineral estate in the Planning Area. Total production of oil 
from all ownerships and production from BLM-managed mineral estate decreased in Sandoval County 
between 1999 and 2008 (by 34,500 and 66,400 barrels, respectively). The share of total oil production 
from BLM-managed mineral estate decreased over this period from 71 percent in 1999 to 33 percent in 
2008. Total production of gas in Sandoval County decreased alongside oil over this period; however, it 
has steadily increased since 2004. The share of total gas produced from BLM managed mineral estate 
increased over this period from 32 to 42 percent (Figure 2.43). Oil and gas production from BLM-
managed mineral estate over this 10-year period generates 23 jobs and $1,744,000 in labor income on an 
average annual basis. Oil and gas well drilling has also contributed jobs and income to the impact area. 
Total well wells spud have fallen in the county from their high of 63 in 1981 to an average below 5 per 
year from 1994 to 2004 (State of New Mexico 2008b). Oil and gas drilling on BLM-managed mineral 
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estate contributes approximately 20 jobs and $902,000 in labor income on an average annual basis in the 
impact area.  

Figure 2.43 Oil and Gas Production in Sandoval County 

 

Source: State of Mexico 2008b 

 

Saleable mineral material removed from the RPFO includes general stone, common variety crushed stone, 
construction sand and gravel, humate and scoria. The scoria and crushed stone are most often used for 
highway resurfacing, while construction sand and gravel is often used for concrete or other construction 
purposes such as bank stabilization. General stone is used for a wide variety of applications, including 
decorative purposes, while humate is used often as a soil conditioner. The removal of these materials 
generates approximately 18 jobs and $1,004,000 in labor income on an average annual basis within the 
impact area. 

The combined leasable, locatable, and salable mining activity in the Planning Area supports 
approximately 62 jobs and $3.7 million in labor income on an average annual basis. 

Externally Funded Ecosystem Restoration 

A portion of the management activities occurring on BLM-administered lands in the area are performed 
with funds not accounted for under general BLM expenditures discussed below. These funds often come 
from external sources such as stewardship grants. Examples within the RPFO include stewardship 
agreements with area pueblos providing wood for work. It is estimated that these externally funded 
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ecosystem restoration projects support approximately three jobs and $95,000 in labor income in the 
impact area economy on an average annual basis (Table 2.70). 

Ecosystem restoration in the form of reclamation of disturbances created by mineral extraction (e.g., oil 
and gas drilling, gravel mining) also creates job opportunities for area residents. Reclamation of mining 
disturbance is funded by the company (operator) that caused it, and is overseen by BLM personnel. 
Operators may hire any contractor they choose that is able to accomplish the prescribed reclamation 
actions, and while some operators hire out-of-area contractors, many choose locally-based contractors.  

Revenue Sharing  

In 1976, Congress passed legislation to provide funding to counties through Payments in Lieu of Taxes 
(PILT) in order to compensate for tax revenues not received from federal lands. These taxes would 
typically fund various services that are provided by counties (road maintenance, emergency services, and 
law enforcement). The PILT payments are determined using a formula which accounts for the county 
acreage of federal land, county population, and the previous year’s revenue sharing from resource uses on 
federal land (e.g., timber, range, mining). Figure 2.44 displays previous year’s payments. In all impact 
area counties, payments attributable to BLM entitlement acreage have increased since 1999. In November 
of 2008, additional payments were authorized by the Emergency Economic Stabilization Act of 2008 (PL 
110-343). The law authorized counties to receive their full entitlement level payment from 2008 through 
2012.  

Figure 2.44. Payments in Lieu of Taxes Attributable to BLM Entitlement Acreage  

Source: DOI 2008 
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In addition to PILT, counties receive a share of range revenues under the 1934 Taylor Grazing Act. 
Together, contributions to counties from PILT payments and range revenues provide 37 jobs and 
$1,272,000 in labor income on an average annual basis within the impact area. Receipts from mineral 
material removal, oil and gas production, and revenues from leased land are also shared with counties 
under the 1920 Mineral Lands Leasing Act and the 1902 Reclamation Act. These payments support 
approximately 10 jobs and $424,000 in labor income on an average annual basis (Table 2.70).  

BLM Expenditures and Employment 

The RPFO is located in Albuquerque, providing a direct contribution to the area economy. BLM 
operations and management make direct contributions to area economic activity by employing people 
who reside in the area and by spending dollars on project-related goods and services throughout the 
impact area (Table 2.73). Management of BLM-administered lands in the Planning Area is largely carried 
out through a professional and administrative staff in the RPFO. Staffing levels of these BLM employees 
have decreased since 2004. In addition to these full-time equivalent (FTE) employees, seasonal staff work 
and live in the area (other than permanent [OTP]). Contracts for facilities maintenance, shuttling vehicles 
and projects contribute directly to the area economy and social stability as well. Many of these impacts 
are captured in from the total expenditures BLM makes in the Planning Area. Although total expenditures 
within the Planning Area had been decreasing, expenditures rose again in 2007, largely due to an increase 
in project-related spending.  

TABLE 2.73 
RPFO EXPENDITURES AND EMPLOYMENT 

 

 
Total 

Expenditures FTEs OTPs 

2004 $ 6,894,399 70 15 

2005 $ 4,692,644 60 15 

2006 $ 3,512,051 60 15 

2007 $ 4,358,461 60 15 

2008 $ 4,403,756 60 15 

Source: Pers. comm. Danette Herrera 2009 

Project-related expenditures are attributable to project work for all BLM program areas, while the 
contributions from the specific resource programs in Table 2.73 do not also include these BLM 
expenditures. Thus, these contributions accrue to the area in addition to other program specific 
contributions. On an average annual basis, RPFO expenditures and employment support 115 jobs and 
$4.4 million in labor income (see Table 2.70), accounting for the largest employment and labor income 
contribution to the impact area of all categories in Table 2.70.  
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Renewable Energy Development 

Wind generation is becoming a larger part of the New Mexico landscape and economy. The landscape has 
always been subject to strong winds, which are now being harnessed by wind farms. Local businesses and 
counties are benefiting from the influx of resources and tax revenue from these projects. It remains to be 
seen whether BLM land can contribute to the Planning Area economy and community well-being through 
provision of energy leases.  

Small community/cooperative projects sell power through power purchase agreements with regulated 
utilities. These projects are attractive because they can become community revenue generators, involve 
schools and local interests, and help supplement future power growth. Large commercial projects are sited 
in areas of strong winds, transmission access, and market demand. As suitable windy areas become more 
saturated with development, the availability of leases on federal land may play a larger role in the 
industry. 

Installed wind power capacity in New Mexico has increased from one megawatt (MW) of power in 1999 
to 497 MWs as of March 31, 2009 (DOE 2009). No wind projects are currently under construction in the 
Planning Area. Existing projects are found in Guadalupe County, which is adjacent to the Planning Area, 
as well as in Curry, Debaca, and Quay further to the east (AWEA 2009). No BLM land in the Planning 
Area is being leased for alternative energy. Two applications for wind energy meteorological testing have 
been received in Torrance County. These applications have not yet been processed; however, if granted, 
these companies would be issued a three-year permit for wind monitoring. If wind energy development 
were to occur on BLM administered-lands in the impact area, employment and labor contributions would 
result. Per 1.5 MW turbine 11 FTE jobs and $400,000 in labor income would result during construction 
and 1 FTE and $64,500 labor income would be provided during normal operation on an average annual 
basis (DOE 2009).  

RPFO Contributions by Industry 

Table 2.74 shows the estimated employment and labor income generated by activities on BLM-
administered lands within the impact area. The RPFO related employment and labor income contributions 
listed here exclude those made from local resident recreation. In total, management activities of the RPFO 
account for 0.05 percent of jobs and 0.05 percent labor income in the impact area (Table 2.74).  

The two largest employment and labor income contributions would occur in the Agriculture and the 
Mining sectors. The industry sector with the highest level of dependence on the BLM Planning Area 
contributions is the mining sector, relying on BLM for approximately two percent of employment and 
income. Employment and income generated by activities on BLM account for less than two percent of 
impact area totals in all other industry sectors (Table 2.74). 
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TABLE 2.74 
CURRENT ROLE OF RPFO CONTRIBUTIONS IN THE IMPACT AREA ECONOMY 

 
Industry Employment (jobs) Labor Income (Thousands of 2008 

Dollars) 

 Area Totals BLM 
Related 

Percent of 
Total 

Area Totals BLM 
Related 

Percent of 
Total 

Agriculture  2,987   41 1.37  $58,093  $573  0.99 

Mining  1,231   27 2.17  $116,974  $2,406  2.06 

Utilities  1,096   0 0.04  $84,169  $33  0.04 

Construction  40,646   8 0.02  $1,859,984  $367  0.02 

Manufacturing  27,361   2 0.01  $1,805,079  $117  0.01 

Wholesale Trade  17,776   4 0.02  $940,617  $224  0.02 

Transportation & 
Warehousing 

 16,194   4 0.03  $802,464  $200  0.02 

Retail Trade  53,485   17 0.03  $1,606,179  $480  0.03 

Information  12,377   2 0.01  $623,048  $87  0.01 

Finance & 
Insurance 

 18,984   4 0.02  $968,506  $216  0.02 

Real Estate& 
Rental & Leasing 

 22,774   8 0.04  $425,133  $155  0.04 

Prof. Scientific, 
& Tech. Services 

 44,780   7 0.02  $2,845,414  $370  0.01 

Mgmt. of 
Companies 

 4,374   3 0.06  $269,010  $163  0.06 

Admin., Waste 
Mgmt. & Rem. 

 38,060   6 0.02  $1,045,505  $161  0.02 

Educational 
Services 

 8,682   2 0.02  $206,957  $43  0.02 

Health Care & 
Social Assistance 

 56,069   13 0.02  $2,192,177  $520  0.02 

Arts, 
Entertainment, 
and Rec. 

 8,720   6 0.07  $99,319  $82  0.08 

Accommodation 
& Food Services 

 39,769   17 0.04  $694,803  $316  0.05 

Other Services  22,937   7 0.03  $594,793  $174  0.03 

Government  95,199   99 0.10  $5,688,999  $3,998  0.07 

Total  533,499   276 0.05 $22,927,224 $10,687  0.05 

Source: IMPLAN 2006 
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While data were not available to examine contributions by county or community, the labor income and 
employment generated from activities on BLM-administered lands in the Planning Area may be more 
important to smaller communities within the impact area. Consequently, changes in activities on BLM-
administered lands could result in localized effects that are not readily apparent across the broader six-
county impact area.  

Specialization of individual counties within the impact area is shown in Table 2.75. While contributions 
across the broad, six-county impact area are seemingly small, counties with dependence on sectors 
influenced by BLM may be more susceptible to changes on BLM-administered lands under this RMP. 
Government, agriculture, mining, retail trade, and the accommodation and food services sectors are those 
sectors receiving most of the contributions from BLM and make up 72 percent of the total employment 
and 73 percent of the total labor income contribution. Individual counties within the impact area identified 
as specialized in the government sector include Cibola, McKinley, Torrance, and Valencia counties. 
Counties specialized in the agricultural sector are Torrance and Valencia, while McKinley County is 
specialized with respect to the mining sector. As noted above, Valencia Torrance and Cibola counties are 
specialized with respect to the livestock industry which is a component of the agricultural sector. 
McKinley, Torrance, and Valencia counties are specialized in the retail trade sector, while McKinley is 
specialized with respect to the accommodation and food services sector (see Table 2.74). These counties 
may be more susceptible to changes within the impact area given their specialization in sectors connected 
to BLM. 

Non-market Economic Value 

The value of resource goods traded in a market can be obtained from information on the quantity sold and 
market price; however, markets do not exist for some resources, such as recreational opportunities and 
environmental services. Measuring their value is important, since without estimates, these resources may 
be implicitly undervalued and decisions regarding their use may not accurately reflect their true value to 
society. Because these recreational and environmental values are not traded in markets, they can be 
characterized as non-market values.  

Non-market values can be broken down into two categories; use and non-use values. The use value of a 
non-market good is the value to society from the direct use of the asset; within the Planning Area this 
occurs through activities such as recreational fishing, hunting, and bird watching. The use of non-market 
goods often requires consumption of associated market goods, such as lodging, gas, and fishing 
equipment. Non-use values of a non-market good reflect the value of an asset beyond any use. These can 
be described as existence, option, and bequest values. Existence values are the amount society is willing 
to pay to guarantee that an asset simply exists. An existence value of BLM-administered lands within the 
RPFO might be the value of knowing that undisturbed areas of cultural importance to Pueblos exist on 
BLM-administered lands. Other non-use values are thought to originate in society's willingness to pay to 
preserve the option for future use; these are referred to as option values and bequest values. Option values 
exist for something that has not yet been discovered, such as the future value of a plant as medicine.  
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TABLE 2.75 
SPECIALIZATION BY COUNTY IN THE IMPACT AREA 

 
Impact Area Valencia Torrance Sandoval McKinley Cibola Bernalillo 

Employment Type Emp. Income Emp. Income Emp. Income Emp. Income Emp. Income Emp. Income Emp. Income 

Educational Services 1.1 1.2 - - - - 1.3 - 1.2 1.5 1.3 1.4 1.1 1.2 
Health & Social Services 1.0 1.0 1.2 1.1 - - - - 1.2 1.0 1.3 - 1.1 1.1 
Government - - 1.1 1.0 1.2 1.3 - - 1.6 1.7 2.0 1.8 - - 
Transport, Warehousing & Utilities - - 3.9 3.9 1.8 2.1 - - 1.0 1.4 1.1 1.5 - - 
Construction 1.1 1.1 1.2 1.4 - 1.1 1.3 1.4 - - - - 1.1 1.1 
Manufacturing 1.3 1.4 1.2 1.2 - - 5.1 6.6 - - - - 1.1 - 
Mgmt of Corps & Wholesale Trade 1.3 1.4 - - - - - - 1.3 - - - 1.4 1.5 
Information 1.4 1.4 - - - - 1.5 1.5 - - - - 1.5 1.5 
Finance, Insurance and Real Estate 1.2 1.2 - - - - - - - - - - 1.3 1.3 
Admin, Waste Mgmt & Rem Services 1.3 1.2 - - 2.6 4.1 1.1 1.3 - - 1.2 1.5 1.5 1.3 
Retail Trade - 1.0 1.0 1.4 1.2 1.5 - - 1.4 1.3 - 1.0 - - 
Services 1.0 1.2 - - - - - - - - - - 1.1 1.3 
Arts, Entertainment, and Recreation - - - - - - 1.0 - - - - - - - 
Accommodation & Food Services - - - - - - - - 1.4 1.2 - - - - 
Agriculture - - 1.2 1.3 2.3 2.1 - - - - - - - - 
Fishing, Hunting & Trapping - - - - 1.2 1.7 - - - - - - - - 
Forestry and Logging - - - - 1.4 1.9 - - - - - - - - 
Wood Products Processing 1.0 1.3 - - - - 1.4 1.7 - - 2.2 1.7 1.1 1.4 
Livestock - - 1.5 1.0 9.2 7.3 - - - - 1.2 - - - 
Mining - - - - - - - - 1.3 1.2 - - - - 

Source: IMPLAN 2006
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Non-market use and non-use values can be distinguished by the methods used to estimate them. Use 
values are often estimated using revealed preference methods or stated preference methods, while non-use 
values can only be estimated using hypothetical methods. Although use and non-use values exist for the 
Planning Area, evaluation is not always feasible during the planning process; however, this does not 
preclude their consideration in the planning process.  

Community Resiliency 

Community resilience can be described as the existence, development, and engagement of community 
resources to thrive in a dynamic environment characterized by change, uncertainty, unpredictability and 
surprise. Resilient communities intentionally develop personal and group capacity to respond to and 
influence change, to sustain and renew the community, and to develop new trajectories for the 
community’s future (Magis 2007). How a community faces change is also tied to community well-being. 
The well-being of the community is an integral part of life, necessary to survival (Raish and McSweeney 
et al. 2003).Community resiliency and well-being can be tied to the resources or assets available to a 
community. Community resources or assets, when invested, become community capital, which the 
community can then reinvest in a cycle of community development. These are not limited to financial 
investments, and can include investment in collective action and cooperation. Using a community capital 
framework enables the identification of the entire range of community assets. It also provides a systematic 
structure with which to analyze the existence, change and development of community resources (Flora et 
al. 2004). Descriptions of these capitals are listed below: 

• Natural Capital—Air, soils, water (quality and quantity), landscape, and biodiversity 

• Cultural Capital—Language, rituals, ethnicity, generations, stories and traditions, spirituality, 
habits, and heritage 

• Human Capital—All the skills and abilities of people, self-esteem, education, leadership, 
knowledge, the ability to access resources, and human health 

• Social Capital—Groups, organizations, networks in the community, the sense of belonging, 
bonds between people, trust, and reciprocity 

• Political Capital—Connections to people in power, access to resources, leverage, and influence to 
achieve goals 

• Financial Capital—Money, charitable giving, grants, access to funding, and wealth 

• Built Capital—Buildings and infrastructure in a community, schools, roads, water and sewer 
systems, and main streets  

Assessing the capital assets of communities within the RPFO first requires identification of these 
communities. For communities living in the area and those outside the area but interested in BLM-
administered lands, discussion of community capitals connected to BLM management are included 
below. 
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Communities Living in the Area and Interested in BLM within the RPFO  

Communities within the Planning Area can be described by the areas they live in and by their connections 
to the local landscape. During the resource management planning process, the public has given the BLM 
insightful information about their connections to the land and their interests in BLM management. This 
information has provided BLM with community characteristics and values that help when defining these 
communities.  

When we look at the effects of federal land management actions, the most critical impacts may be to 
small, rural communities (USDA USFS 2000). Consequently, geographically defined communities are an 
important and relevant level for social assessment. Not all social scientists agree that the geographically 
based community is always the appropriate level of analysis. FEMAT makes the point that this view 
“only refers to physical or political boundaries and not to the relationships among people who reside 
within such boundaries” (1993).  

Communities of interest bring together stakeholders from different backgrounds to solve a problem of 
common concern (Fischer 2001). Brown and Duguid describe communities of interest as “communities-
of-communities” (Brown and Duguid 1991). They provide unique opportunities to explore the linkages 
between people and public land that may transcend the geographically defined community.  

While communities of interest often form temporarily, the issues that bring them together in the Planning 
Area often present no immediate resolution. While BLM might foster resolution of their issues, many 
communities of interest may need involvement outside the scope of BLM management or the formation 
of networks to help bring them together. These networks provide a structure for individuals to form 
communities of interest and address these concerns.  

Environmental Justice 

Environmental justice refers to the fair treatment and meaningful involvement of people of all races, 
cultures, and incomes with respect to the development, implementation, and enforcement of 
environmental laws, regulations, programs, and policies. EO 12898 requires federal agencies to “identify 
and address the disproportionately high and adverse human health or environmental effects of its 
programs, policies, and activities on minority populations and low-income populations.”  

According to the Council on Environmental Quality’s (CEQ) Environmental Justice Guidelines for NEPA 
“minority populations should be identified where either: (a) the minority population of the affected area 
exceeds 50 percent or (b) the minority population percentage of the affected area is meaningfully greater 
than the minority population percentage in the general population or other appropriate unit of geographic 
analysis” (1997). Table 2.72 above shows that Bernalillo and Valencia counties’ share of those of 
Hispanics origin was greater than the state and economic impact area in 2008. Table 2.72 shows the 
American Indian share of population in Cibola, McKinley, and Sandoval counties were greater than the 
impact area and the state in 2008. The U.S. Census data suggest minority populations within the 
economic impact area meet the CEQ’s Environmental Justice criterion. 
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CEQ guidance on identifying low-income populations states “agencies may consider as a community 
either a group of individuals living in geographic proximity to one another, or a set of individuals (such as 
migrant workers or Native Americans), where either type of group experiences common conditions of 
environmental exposure or effect.” The discussion above on poverty noted the share of those living below 
the poverty level decreased between 1989 and 1999; however, county levels remained above the state’s 
share in Cibola and McKinley counties (see Table 2.69). The U.S. Census data indicate low income 
populations exist within the economic impact area.  



 
 

3.0—CURRENT MANAGEMENT DIRECTION  

3.1 RELEVANT PLANS AND AMENDMENTS 

The Rio Puerco RMP was approved in 1986, after a three-year planning process, and maintained and 
reprinted in 1992. The six key issues addressed were the following: 

• Fuelwood Supply 

• Land Ownership Adjustments 

• Off-Road Vehicle Designations 

• ROW Corridors 

• SMAs 

• Vegetative Uses 

• Coal Leasing Suitability Assessment 

Since 1986, the Rio Puerco RMP has been amended several times, as shown in Table 3.1 below. 

TABLE 3.1 
LIST OF RELEVANT PLANS AND AMENDMENTS 

 
Amendment Year Purpose 

Final EIS for Vegetative Treatment on BLM 
Lands in Thirteen Western States 

1991 PEIS analyzing impacts of various vegetative 
treatment methods 

Oil and Gas Leasing and Development RMP 
Amendment/EIS (Albuquerque. District) 

1991 Established open and closed areas for oil and gas 
leasing; determined levels of control for open areas 

Continental Divide National Scenic Trail 
Decision Notice and Finding of No Significant 
Impact 

1993 Reflected impact analysis and decision making for 
Central New Mexico section of the Cibola Planning 
Segment of trail across public land 

Decision Record for Vehicle Use in the Ignacio 
Chavez SMA 

1996 Reflected impact analysis and decision making for this 
use in the SMA 

El Malpais Plan/EIS 2000 Management plan for the El Malpais NCA 

New Mexico Standards for Public Land Health 
and Guidelines for Livestock Grazing 
Management 

2000 Identified: 1) measurable indicators of public land 
health conditions; and 2) management tools, methods, 
strategies and techniques designed to maintain or 
achieve functional conditions 
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TABLE 3.1 
LIST OF RELEVANT PLANS AND AMENDMENTS (CONT.) 

 
Amendment Year Purpose 

Riparian and Aquatic Habitat Management EIS 2000 Suggested means of achieving proper functioning 
condition for all riparian areas, and 
protecting/restoring habitat for threatened and 
endangered species 

Fire and Fuels RMP Amendment/EA for BLM 
Lands in New Mexico and Texas 

2004 Statewide amendment providing updated guidance for 
fire and fuels management practices 

Kasha-Katuwe Tent Rocks National Monument 
RMP/EIS 

2006 Management plan for Kasha-Katuwe Tent Rocks 
National Monument 

Final PEIS—Vegetative Treatments Using 
Herbicides on BLM Lands in Seventeen Western 
States/Programmatic Environmental Report 

2007 Assess, on a national level, the BLM’s use of 
herbicides and the environmental effects of using non-
herbicide treatment methods (i.e., fire, mechanical, or 
manual or biological controls) 

 

3.2 MANAGEMENT DECISIONS  

BLM categorizes decisions as: 1) land-use plan-level (RMP-level) decisions and 2) implementation-level 
decisions. Land use plan-level and implementation-level decisions are defined in BLM Land Use 
Planning Handbook H-1601-1, Appendix C. Additionally, BLM follows IM 2004-079: Land Use Plan 
Decisions, Implementation Decisions, and Administrative Remedies to provide further clarification 
regarding the distinction between land use plan decisions and implementation decisions as follows: 

• Land use plan-level decisions consist of desired outcomes (goals, standards, and objectives) and 
the allowable uses (including allocations, levels of use, and restrictions on use) and management 
actions necessary to achieve those outcomes. Land use plan decisions provide management 
direction and guide future actions. When land use plan decisions are proposed, the public has an 
opportunity to protest them to the BLM Director prior to their approval, as set forth in the 
planning regulations (43 CFR 1610.5-2). The Office of Hearings and Appeals does not have 
jurisdiction to review land use plan decisions. Thus, there are no further administrative remedies. 

• Implementation-level decisions generally constitute BLM’s final approval allowing on-the-
ground actions to proceed. These types of decisions require site-specific planning and NEPA 
analysis. For the most part, unlike land use plan decisions, implementation decisions are not 
subject to protest under the planning regulations. Instead, they are subject to various 
administrative remedies, primarily appeals to the Office of Hearings and Appeals. Where 
implementation decisions are made as part of the land use planning process, they are still subject 
to the appeals process or other administrative review as prescribed by specific resource program 
regulations after BLM resolves the protests to land use plan decisions and makes a decision to 
adopt or amend the RMP. 
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Land use planning decisions can be distinguished from implementation decisions in that, although they 
are themselves final and effective upon adoption, they normally require additional decision steps (such as 
permit approvals) before activities having on-the-ground impacts can be carried out. 

Both planning-level and implementation-level decisions regarding resources are specifically dictated in 
the planning documents listed above. Generally, only planning-level decisions were identified in this 
analysis. For some resources, tracking the implementation actions identified in prior planning efforts was 
identified as potentially important in the planning effort; therefore, implementation-level decisions are 
included where they provide important information regarding activities that have occurred since the Rio 
Puerco RMP was completed. Administrative decisions do not require a plan, but can be addressed 
immediately through administrative action by BLM (e.g., developing interpretive material for distribution 
from the Las Cruces District Office). 

Tables are included within each section to identify decisions related to particular plans associated with 
specific resources or management programs. Some resources or programs, including air quality, geology, 
cave and karst resources, among others, do not have any existing management decisions that apply 
principally to that resource or program. Existing management decisions may apply to resources or 
programs as secondary matters though the decisions are listed only with the primary resource or program 
to which they apply.  

3.2.1 Current Management of Resources  

3.2.2 Air Resources  

Cooperation and participation in the National Atmospheric Deposition Program will continue with data 
collection from the atmospheric deposition monitoring station in Cuba. These data are part of a national 
air quality information base. 

I. Air Resources Goals and Objectives  

Goal Ia 

Minimize the impact of management actions in the Planning Area on air resources by complying with all 
applicable air quality laws, rules and regulations. 

• Objective: Maintain concentrations of criteria pollutants associated with management actions in 
compliance with applicable state and National Ambient Air Quality Standards. 

• Objective: Maintain concentrations of PSD pollutants associated with management actions in 
compliance with the applicable increment. 

Management Actions 

• The BLM will work cooperatively to develop an Air Quality Assessment Protocol to estimate 
potential impacts to future air quality from proposed actions. 
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• The BLM will manage prescribed burns to comply with New Mexico Department of 
Environmental Quality―Air Quality Division smoke management rules and regulations. 

• Within one year of approval of the RMP Record of Decision (ROD), cooperatively establish an 
air quality strategy to define the background air quality associated with federal actions approved 
under this RMP. 

• Within one year of establishment of the air quality strategy, cooperatively establish and maintain 
a monitoring system to establish the air quality change over time related to federal actions. 

Goal Ib 

Implement management actions in the Planning Area to improve air quality as practicable. 

• Objective: Reduce visibility-impairing pollutants in accordance with the reasonable progress 
goals and time-frames established within the State of New Mexico’s Regional Haze SIP. 

• Objective: Reduce atmospheric deposition pollutants to levels below generally accepted levels of 
concern and levels of acceptable change. 

Management Actions  

• The BLM will work cooperatively to encourage industry to adopt measures to reduce emissions.  

• The BLM will work cooperatively to estimate potential impacts from potential emission 
reduction. 

• Utilize BMP to reduce air quality impacts from federal actions, for example: 

• Use water and dust suppressant on roads to achieve a 50-percent control of road dust on 90 
percent of BLM resource roads 

• Consider air quality levels in the approval of current actions. 

• Set speed limits on roads. 

• Apply transportation planning to reduce/vehicle traffic. 

• Require Tier II requirements or equivalent for drill-rig engines. 
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TABLE 3.2 
CURRENT MANAGEMENT OF AIR RESOURCES 

 

Current Management Decision 
Planning Decision 

Number Decision Source Status 

Continue to collect atmospheric deposition data for the 
National Atmospheric Deposition Program.  1992 Reprinted 1986 

Rio Puerco RMP  

 

3.2.3 Geology  

The current management direction addresses geology resources, the management of which is typically 
encompassed in laws, regulations, and policies for management of other resources. As per the current 
RMP, the following implementation decisions were made. 

1. Develops activity plans which carry out the objectives of this RMP, or other approved land use 
plan, for the protection of those geological or paleontological resources considered to be of 
significant scientific interest. 

2. Reviews proposed actions from competing land use programs to avoid or mitigate impacts to 
scientifically significant geological and paleontological resources. 

3. Evaluates all permit applications both for mineral extraction and for scientific study in areas where 
significant fossils or geological values may be involved, and develops appropriate stipulations for 
resource protection. 

Regulations and policies exist for establishment and management of wilderness preserves, WSAs, or 
parks, in areas that will protect unique geologic features of interest or scenic value in addition to other 
resources.  

3.2.4 Soil Resources  

The following table (Table 3.3) shows the current management of soil resources within the Planning 
Area. 
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TABLE 3.3 
CURRENT MANAGEMENT OF SOIL RESOURCES 

 

Current Management Decision 

Planning 
Decision 
Number 

Decision 
Source Status 

Standard 1 

Upland Sites Standard–Upland ecological sites are in a productive 
and sustainable condition within the capability of the site. Upland 
soils are stabilized and exhibit infiltration and permeability rates 
that are appropriate for the soil type, climate, and landform. The 
kind, amount, and/or pattern of vegetation provide protection on a 
given site to minimize erosion and assist in meeting state and tribal 
water quality standards. 

N/A ROD-
Standards 
and 
Guidelines 

Continuing 
management 

Standard 2 

Biotic Communities Standard (includes native, endangered, 
threatened, and special status species)–Ecological processes such as 
hydrologic cycle, nutrient cycle, and energy flow support 
productive and diverse native biotic communities. Desired plant 
community goals maintain and conserve productive and diverse 
populations of plants and animals, which sustain ecological 
functions and processes. 

N/A ROD-
Standards 
and 
Guidelines 

Continuing 
management 

Standard 3 

Riparian Sites Standard–Riparian areas are in a productive, 
properly functioning, and sustainable condition, within the 
capability of that site. Adequate vegetation of diverse age and 
composition is present that would withstand high stream flow, 
capture sediment, provide for groundwater recharge, provide habitat 
and assist in meeting state and tribal water quality standards. 

N/A ROD-
Standards 
and 
Guidelines 

Continuing 
management 

Implementation Decisions 

Continue to coordinate and cooperate with the Soil Conservation 
Service in the update of Planning Area soil surveys. 

 1986 Rio 
Puerco RMP, 
Reprinted in 
1992 

Continuing 
management 

 

3.2.5 Water Resources (Surface and Groundwater) 

The following table (Table 3.4) shows the current management of water resources within the Planning 
Area. 

 

 

 

December 2009 3-6 Rio Puerco Field Office RMP/EIS 
  Analysis of the Management Situation 



3.0―Current Management Direction 

TABLE 3.4 
CURRENT MANAGEMENT OF WATER RESOURCES 

 

Current Management Decision 

Planning 
Decision 
Number Decision Source Status 

Through consultation, implement watershed treatments on 
Allotments 205 and 210. Develop watershed plans in 
Trechado, Governor, Monte Seco, and San Jose watersheds. 

W-1.1 1986 Rio Puerco 
RMP, Reprinted 
in 1992 

Not 
implemented 

Allocate sufficient live vegetation and litter through grazing 
management to increase average ground cover on seven 
Phase One watershed areas in the East Socorro ES area. 

W-l.2 1986 Rio Puerco 
RMP, Reprinted 
in 1992 

Not 
implemented 

Develop coal lease stipulations or other methods for BLM 
securance of water wells used for reclamation or energy 
development after lease abandonment. 

W-1.3 1986 Rio Puerco 
RMP, Reprinted 
in 1992 

Located in FFO 

Identify treatment areas through Section 8 consultation: 
treated areas will be rested 1-2 years; treatments done solely 
in wildlife areas will be in conformance with wildlife 
recommendations (WL-2.4). 

W-1.5 1986 Rio Puerco 
RMP, Reprinted 
in 1992 

Continuing 
management 

Develop and implement watershed activity plans on the 
watersheds in the Ladron Planning Unit, in order of the 
Phase One priority rankings. 

W-2.1 1986 Rio Puerco 
RMP, Reprinted 
in 1992 

Not 
implemented 

Maintain water control structures 0454, 0470, 0429, 0431, 
and 0428 and any other structure that becomes a safety 
hazard. 

W-2.2 1986 Rio Puerco 
RMP, Reprinted 
in 1992 

Continuing 
management 

Participate in a cooperative plan with the Valencia County 
Commissioners to minimize watershed damage in road 
maintenance programs. 

W-3.2 1986 Rio Puerco 
RMP, Reprinted 
in 1992 

Incomplete 

Implementation Decisions 

Continue the water rights and use inventory scheduled for 
completion in FY87. 

 1986 Rio Puerco 
RMP, Reprinted 
in 1992 

Continuing 
management 

Develop a broad watershed activity plan for the entire 
Planning Area using the existing plans and data, 
consolidating the various decision documents, and selling 
priorities for project level planning in the Watershed 
Program. Continue the development and implementation of 
watershed rehabilitation plans for priority watersheds, which 
also includes the identification of existing detention and 
retention dams in the priority watersheds requiring 
maintenance. 

 1986 Rio Puerco 
RMP, Reprinted 
in 1992 

Continuing 
management 
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TABLE 3.4 
CURRENT MANAGEMENT OF WATER RESOURCES (CONT.) 

 

Current Management Decision 

Planning 
Decision 
Number Decision Source Status 

Implementation Decisions (cont.) 

Continue to cooperate and participate, as needed, with the 
USFS Rocky Mountain Forest and Range Experiment Station 
regarding the research projects scheduled for completion in 
1989. 

 1986 Rio Puerco 
RMP, Reprinted 
in 1992 

Implemented 

Continue to coordinate with the USGS regarding the 
benchmark runoff and sediment monitoring station located in 
the Planning Area. 

 1986 Rio Puerco 
RMP, Reprinted 
in 1992  

Continuing 
management 

 

3.2.6 Vegetative Communities  

Vegetation manipulation activities are designed to improve the existing plant community at some scale on 
the landscape. Objectives of these activities where woody species are of concern include: hazardous fuels 
reduction, the reduction of soil erosion, and to cause change in the plant community that would not occur 
without outside disturbance. These objectives are generally fulfilled by reducing the density and cover of 
woody species and increasing the density and cover of herbaceous species on the targeted landscape.  

Where vegetation manipulation on rangeland is concerned, the idea that change will not occur without 
outside disturbance in a shrub dominated plant community (i.e., shrubland will not convert to grassland 
through natural succession) is based on modern state and transition models. The theory states that 
herbaceous cover and density is reduced through disturbance or the lack of disturbance allowing woody 
species to become the dominant plant in the community. Once dominance is established, these species 
will out-compete herbaceous species into the foreseeable future. This change represents a threshold in the 
plant community that has been crossed which cannot be reversed, unless outside disturbance, such as 
herbicide application to the dominant woody species, is introduced into the system. 

This section presents the current management direction for vegetation resources based on existing land 
use plans. A list of management decisions related to vegetation resources is provided in Table 3.5. 
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TABLE 3.5 
CURRENT MANAGEMENT OF VEGETATIVE COMMUNITIES 

 

Current Management Decision 

Planning 
Decision 
Number Decision Source Status 

Standard 1 

Upland Sites Standard―Upland ecological sites are in a 
productive and sustainable condition within the capability of the 
site. Upland soils are stabilized and exhibit infiltration and 
permeability rates that are appropriate for the soil type, climate, 
and landform. The kind, amount, and/or pattern of vegetation 
provide protection on a given site to minimize erosion and assist 
in meeting state and tribal water quality standards. 

N/A ROD-Standards 
and Guidelines 

Continuing 
management 

Standard 2 

Biotic Communities Standard (includes native, endangered, 
threatened, and special status species)―Ecological processes 
such as hydrologic cycle, nutrient cycle, and energy flow 
support productive and diverse native biotic communities. 
Desired plant community goals maintain and conserve 
productive and diverse populations of plants and animals, which 
sustain ecological functions and processes. 

N/A ROD-Standards 
and Guidelines 

Continuing 
management 

Standard 3 

Riparian Sites Standard―Riparian areas are in a productive, 
properly functioning, and sustainable condition, within the 
capability of that site. Adequate vegetation of diverse age and 
composition is present that would withstand high stream flow, 
capture sediment, provide for groundwater recharge, provide 
habitat and assist in meeting state and tribal water quality 
standards. 

N/A ROD-Standards 
and Guidelines 

Continuing 
management 

Restoration should first be achieved with native, and when 
appropriate non-native plants. 

 ROD-Standards 
and Guidelines 

Continuing 
management 

Allow all methods of vegetation treatment-manual, mechanical, 
biological, prescribed burning, and chemical. 

 Vegetation 
Treatment on 
BLM Lands in 
Thirteen Western 
States 

Continuing 
management 

Current management as well as management prescriptions for 
riparian areas, wetland areas, and Spring and seep areas found 
in the area managed by the RPFO are described. See the 
Riparian EIS for adaptive management tasks, particularly for 
management actions to be implemented. 

 EIS for Riparian 
and Aquatic 
Habitat 
Management in 
the Albuquerque 
Field Office 

Continuing 
management 

GPRA Goal 
4.1.07 
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TABLE 3.5 
CURRENT MANAGEMENT OF VEGETATIVE COMMUNITIES (CONT.) 

 

Current Management Decision 

Planning 
Decision 
Number Decision Source Status 

Determined which herbicide active ingredients are available for 
use on public lands in the western U.S., including Alaska, to 
improve the agency’s ability to control hazardous fuels and 
unwanted vegetation. In addition to the herbicides currently 
approved for use, additional active ingredients were considered 
for use by the BLM to address emerging weed problems 
associated with public lands, such as downy brome and invasive 
aquatic species. 

 Vegetation 
Treatments Using 
Herbicides on 
BLM Lands in 17 
Western States 
Programmatic EIS 

Continuing 
management 

 

A 2001 Statewide RMP Amendment adopted three standards and five guidelines for public land health 
and guidelines for grazing management on BLM-administered land in New Mexico. The standards or 
guidelines adopted were incorporated into eight existing RMPs covering public land in New Mexico 
(USDI BLM 2001a). 

3.2.7 Fish, Wildlife, and Habitat 

The Wildlife Habitat section presents the current management direction of wildlife habitat based on 
existing land use plans. Responsibility for management of fish and wildlife resources on public lands in 
New Mexico is shared between the BLM and the NMDGF, with the NMDGF responsible for species 
management and BLM responsible for habitat management. 

TABLE 3.6 
CURRENT MANAGEMENT OF FISH AND WILDLIFE 

 

Current Management Decision 

Planning 
Decision 
Number Decision Source Status 

Develop inverted umbrella type water 
catchments primarily for the benefit of 
deer. 

WL-1.1 1986 Rio Puerco RMP, 
Reprinted in 1992 

Continuing management 

Cooperate with NMDGF to remove all 
Barbary sheep from public lands in the 
Divide Planning Area. 

WL-1.2 1986 Rio Puerco RMP, 
Reprinted in 1992 

NMDGF has designated 
Barbary sheep for unlimited 
hunting; population status 
unknown. 

Allow no rodent control on public 
lands near active eagle nests. 

WL-1.2 1986 Rio Puerco RMP, 
Reprinted in 1992 

Policy change; no longer 
applicable 

Install and fence ground level waters 
where needed on new pipelines. 

WL-2.1 1986 Rio Puerco RMP, 
Reprinted in 1992 

Continuing management 
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TABLE 3.6 
CURRENT MANAGEMENT OF FISH AND WILDLIFE (CONT.) 

 

Current Management Decision 

Planning 
Decision 
Number Decision Source Status 

Burn and/or chain 10,000 acres in 50 
to 100 acre irregularly shaped plots of 
piñon–juniper. Seed with browse grass 
forbs. 

WL-2.1 1986 Rio Puerco RMP, 
Reprinted in 1992 

Not implemented; no longer 
applicable; will be re-
evaluated/ modified for 
2011 RMP. 

Construct rainfall catchments. WL-2.2 1986 Rio Puerco RMP, 
Reprinted in 1992 

Continuing management 

Continue wildlife/range studies to 
determine habitat capability to support 
wildlife and livestock numbers. 
Complete allotment evaluations by 
1990. 

WL-2.3 1986 Rio Puerco RMP, 
Reprinted in 1992 

Outdated decision; will be 
re-evaluated/ modified for 
2011 RMP. 

Design and implement livestock 
grazing systems to protect mule deer 
habitat by scheduling non-use or rest 
during critical periods in essential 
winter ranges and fawning areas. 

WL-2.4 1986 Rio Puerco RMP, 
Reprinted in 1992 

Not implemented; not 
represented by current 
grazing plans; outdated 
decision; will be re-
evaluated/ modified for 
2011 RMP. 

Construct antelope passes along the 
western boundary fence of the York 
Ranch No. 0076 Allotment. Allottee 
will be consulted prior to any fence 
modification. 

WL-3.1 1986 Rio Puerco RMP, 
Reprinted in 1992 

No longer allotment No. 
0076; fencing on south side 
of CR-42 was replaced with 
wildlife fence appropriate 
for antelope passing. 

Acquire the Arroyo Salado and 
manage for wildlife. 

WL-4.2 1986 Rio Puerco RMP, 
Reprinted in 1992 

Implemented; Perea Nature 
Trail riparian fence. 

Construct rainfall catchments to 
provide water for antelope. 

WL-4.2 1986 Rio Puerco RMP, 
Reprinted in 1992 

Continuing management 

Seed browse and forbs in 1,000-acre 
plots. 

WL-4.3 1986 Rio Puerco RMP, 
Reprinted in 1992 

Outdated decision; will be 
re-evaluated/modified for 
2011 RMP. 

Acquire Ponia Creek riparian habitat. WL-4.4 1986 Rio Puerco RMP, 
Reprinted in 1992 

Not implemented; will be 
re-evaluated for 2011 RMP. 

Acquire approximately 19,500 acres of 
private and state land in the planning 
unit that is valuable wildlife habitat. 

WL-4.5 1986 Rio Puerco RMP, 
Reprinted in 1992 

Outdated decision; will be 
re-evaluated/modified for 
2011 RMP. 

Obtain permanent legal access to 
public lands for improved wildlife 
management. 

WL-4.6 1986 Rio Puerco RMP, 
Reprinted in 1992 

Continuing management 
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TABLE 3.6 
CURRENT MANAGEMENT OF FISH AND WILDLIFE (CONT.) 

 

Current Management Decision 

Planning 
Decision 
Number Decision Source Status 

Design livestock grazing systems to 
enhance antelope habitat by removing 
livestock in key forb producing areas 
and kidding grounds. 

WL-5.2 1992 Reprinted 1986 Rio 
Puerco RMP 

Not implemented; not 
represented by current 
grazing plans; iutdated 
decision; will be re-
evaluated/ modified for 
2011 RMP. 

Maintain quail and other small game 
habitat in present condition and where 
appropriate develop waters. 

WL-5.3 1986 Rio Puerco RMP, 
Reprinted in 1992 

Continuing management 

Fence springs and associated riparian 
vegetation. 

WL-7.1 1986 Rio Puerco RMP, 
Reprinted in 1992 

Continuing management 

Acquire through exchange the 
riparian/wetland habitat, specifically 
Cebolla Spring and Laguna 
Americana. 

WL-7.4 1986 Rio Puerco RMP, 
Reprinted in 1992 

Acquired both and 
implemented fence 
enclosures to exclude 
grazing; continuing 
management. 

Construct reservoirs on public lands to 
create additional waterfowl and 
shorebird habitat and to provide 
livestock waters, contingent on 
location of feasible sites. 

Wl-7.5 1986 Rio Puerco RMP, 
Reprinted in 1992 

Will be re-
evaluated/modified for 2011 
RMP. 

Designate 89 acres of Bluewater 
Canyon as ACEC and fence to prevent 
livestock damage.  

WL-7.6 1986 Rio Puerco RMP, 
Reprinted in 1992 

Implemented; continuing 
management 

Standard 1 

Upland Sites Standard–Upland 
ecological sites are in a productive and 
sustainable condition within the 
capability of the site. Upland soils are 
stabilized and exhibit infiltration and 
permeability rates that are appropriate 
for the soil type, climate, and 
landform. The kind, amount, and/or 
pattern of vegetation provide 
protection on a given site to minimize 
erosion and assist in meeting state and 
tribal water quality standards. 

N/A ROD-Standards and 
Guidelines 

Continuing management 
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TABLE 3.6 
CURRENT MANAGEMENT OF FISH AND WILDLIFE (CONT.) 

 

Current Management Decision 

Planning 
Decision 
Number Decision Source Status 

Standard 2 

Biotic Communities Standard 
(includes native, endangered, 
threatened, and special status species)–
Ecological processes such as 
hydrologic cycle, nutrient cycle, and 
energy flow support productive and 
diverse native biotic communities. 
Desired plant community goals 
maintain and conserve productive and 
diverse populations of plants and 
animals, which sustain ecological 
functions and processes. 

N/A ROD-Standards and 
Guidelines 

Continuing management 

Standard 3 

Riparian Sites Standard–Riparian areas 
are in a productive, properly 
functioning, and sustainable condition, 
within the capability of that site. 
Adequate vegetation of diverse age 
and composition is present that would 
withstand high stream flow, capture 
sediment, provide for groundwater 
recharge, provide habitat and assist in 
meeting state and tribal water quality 
standards. 

N/A ROD-Standards and 
Guidelines 

Continuing management 

Implementation Decisions  

Continue to review site-specific 
environmental assessments to ensure 
that adequate protection or mitigation 
is provided for biodiversity and special 
status species and to ensure 
compliance with all federal and state 
statutes and regulations. 

 1986 Rio Puerco RMP, 
Reprinted in 1992 

Continuing management 

Participate with the USDA in the 
preparation of the annual Animal 
Damage Control Plan for the Planning 
Area. 

 1986 Rio Puerco RMP, 
Reprinted in 1992 

BLM coordinates with 
APHIS, NM Wildlife 
Services for Animal 
Damage Management as 
necessary on a site-specific 
basis. 

Participate in activity and project level 
planning for the implementation of the 
RMP to ensure that wildlife habitat 
values are adequately addressed. 

 1986 Rio Puerco RMP, 
Reprinted in 1992 

Continuing management  
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TABLE 3.6 
CURRENT MANAGEMENT OF FISH AND WILDLIFE (CONT.) 

 

Current Management Decision 

Planning 
Decision 
Number Decision Source Status 

Implementation Decisions (cont.) 

Continue to implement program 
coordination projects and monitoring 
studies in Habitat Management Plans 
(HMPs). 

 1986 Rio Puerco RMP, 
Reprinted in 1992 

Continuing management  

Participate in the development of 
activity plans for the following SMAs: 
Cañon Jarido, Jones Canyon, San Luis 
Mesa Raptor Area, Cabezon Peak, 
Ignacio Chavez, Elk Springs, Tent 
Rocks, Ojito, Ball Ranch, EI Malpais, 
and Petaca Pinta. 

 1986 Rio Puerco RMP, 
Reprinted in 1992 

Continuing management  

Continue cooperative monitoring 
studies with the Planning Area range 
staff for areas not covered by HMPs. 

 1986 Rio Puerco RMP, 
Reprinted in 1992 

Continuing management  

Continue the biodiversity, neotropical 
bird and riparian habitat initiatives 
through program coordination, habitat 
inventory and monitoring, habitat 
acquisition and implementation of 
habitat protection measures. 

 1986 Rio Puerco RMP, 
Reprinted in 1992 

Continuing management  

 

3.2.8 Special-Status Species 

The Planning Area maintains wildlife habitat and species occurrence with an emphasis on biodiversity, 
ecosystem management, and special status animal and plant species. This data is used in land use 
planning, habitat management, and program coordination for multiple use decisions. All actions are 
reviewed and given site-specific analysis during the environmental assessment process to determine 
whether the action will affect special status species, terrestrial, wetland, or riparian ecosystems. 

The objectives of BLM’s special status species policy are to: 1) conserve listed species and the 
ecosystems on which they depend, and 2) to ensure that actions requiring authorization or approval by the 
BLM are consistent with the conservation needs of special status species and do not contribute to the need 
to list any special status species, either under provisions of the ESA or other provisions of Special Status 
Species Management Policy. 

According to this policy, inventories of federally and state-listed species are ongoing, and monitoring 
programs are implemented for known populations of these species (e.g., aplomado falcon). Where 
monitoring identifies threats to these populations, appropriate actions are taken to control or eliminate the 
threat. Prior to authorizing activities in sensitive habitats (E.g., winter ranges, raptor nest sites, breeding 
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habitat), considerations are made to avoid or minimize disturbance to listed threatened and endangered 
species. Other special status species such as BLM Sensitive Species are included in management 
decisions. Consultation with the USFWS occurs prior to authorizing activities that may impact threatened 
and endangered species and their habitats. If applicable, conservation measures are implemented to lessen 
or avoid impacts from BLM-approved actions. 

TABLE 3.7 
CURRENT MANAGEMENT OF SPECIAL-STATUS SPECIES 

 

Current Management Decision 

Planning 
Decision 
Number 

Decision 
Source Status 

Standard 1 

Upland Sites Standard–Upland ecological sites are in a productive 
and sustainable condition within the capability of the site. Upland 
soils are stabilized and exhibit infiltration and permeability rates 
that are appropriate for the soil type, climate, and landform. The 
kind, amount, and/or pattern of vegetation provide protection on a 
given site to minimize erosion and assist in meeting state and 
tribal water quality standards. 

N/A ROD-
Standards 
and 
Guidelines 

Continuing 
management 

Standard 2 

Biotic Communities Standard (includes native, endangered, 
threatened, and special status species)–Ecological processes such 
as hydrologic cycle, nutrient cycle, and energy flow support 
productive and diverse native biotic communities. Desired plant 
community goals maintain and conserve productive and diverse 
populations of plants and animals, which sustain ecological 
functions and processes. 

N/A ROD-
Standards 
and 
Guidelines 

Continuing 
management 

Standard 3 

Riparian Sites Standard–Riparian areas are in a productive, 
properly functioning, and sustainable condition, within the 
capability of that site. Adequate vegetation of diverse age and 
composition is present that would withstand high stream flow, 
capture sediment, provide for groundwater recharge, provide 
habitat and assist in meeting state and tribal water quality 
standards. 

N/A ROD-
Standards 
and 
Guidelines 

Continuing 
management 

Implementation Decisions 

Continue to review site-specific environmental assessments to 
ensure that adequate protection or mitigation is provided for 
biodiversity and special status species. and to ensure compliance 
with federal and state statutes and regulations. 

  Continuing 
management 
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3.2.9 Cultural Resources  

BLM Cultural Resource Program and Goals 

The specific decisions regarding cultural and heritage resources are intended to implement the overall 
BLM cultural resource management program that is designed to be a comprehensive system for: 1) 
identifying, 2) planning the appropriate use of, and 3) managing cultural resources on lands administered 
by the BLM or to the extent that effects stem from BLM decisions. The following policy objectives guide 
the program: 

• Respond in a legally and professionally adequate manner to: 1) the statutory authorities 
concerning historic preservation and cultural resource protection, and 2) the principles of multiple 
use and ecosystem management. 

• Recognize the potential public and scientific use of, and the values attributed to cultural resources 
on public land, and manage the land and cultural resources so that these uses and values are not 
diminished, but rather are maintained and enhanced. 

• Contribute to land use planning and the multiple use management of public land in ways that 
make optimum use of the thousands of years of land use history inherent in cultural resources 
information, and that safeguard opportunities for attaining appropriate uses of cultural resources. 

• Protect and preserve in place representative examples of the full array of cultural resources on 
public land for the benefit of scientific and public use by present and future generations. 

• Ensure that proposed land uses, initiated or authorized by BLM, avoid inadvertent damage to 
federal and non-federal cultural resources (USDI BLM 2004x). 

The cultural resource program has two main functions: 1) primary program management, and 2) support 
to ensure that other BLM programs and other authorized uses of the public land comply with cultural 
resource and historic preservation regulations. These are often referred to as Section 110 and Section 106 
activities, respectively, because they address requirements stipulated by those sections of the NHPA. In 
the past, the support function has dominated the activities of the cultural resource program. In recent 
years, more effort has been devoted to the primary cultural resource program. The primary function of the 
cultural resource program includes the following four components. 

1. Inventory and Evaluation. BLM undertakes surveys to inventory cultural resources, and maintains 
inventory data by participating in and providing funding for the NMCRIS, a GIS and Oracle 
database maintained by the Historic Preservation Division of the Archeological Records 
Management Section, in cooperation with the SHPO and Museum of New Mexico. Inventory 
involves identification, recording, and evaluation of scientific, sociocultural, and public values of 
cultural resources. Inventory also can result in nominations of properties to the NRHP, which 
enhances public recognition but does not necessarily convey more protection than determinations 
of eligibility. In the past, most cultural resource inventory and evaluation has been driven by 
project reviews in compliance with Section 106 as an aspect of the support function of the 
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program. Recently, some efforts have been initiated to conduct inventories designed to enhance 
understanding of the resources on all public lands to meet requirements of Section 110 of the 
NHPA. 

2. Resource Protection and Conservation. Measures to protect cultural resources are developed in 
response to allocated uses and degree of threat. Protection can be provided by both administrative 
and physical measures. Administrative measures include actions such as designation of no 
occupancy zones, camping closures, road closures, and closure to mineral entry. Physical 
measures could include fencing, stabilization, patrol, rehabilitation, and signing or other 
measures. Monitoring of cultural resource conditions is required to identify needs for resource 
protection. 

3. Resource Use (Study and Public Interpretation). The value of cultural resources lies in their 
historic associations and tangible linkage to earlier times and earlier cultures. Cultural resources 
can enhance understanding and appreciation of the past, and provide perspective for planning the 
future. Unused cultural resources have little value, but because they are nonrenewable, and often 
fragile, cultural resources must be used judiciously. The National Cultural Programmatic 
Agreement and New Mexico Protocol stipulate that heritage education and public outreach be 
addressed. 

4. Resource Planning. In accordance with BLM policy, cultural resources are routinely considered 
in the development and revision of RMPs. A challenge is to use approved plans to achieve 
program goals through development of a variety of more specific implementation plans, cultural 
resource management plans (which define more specific management strategies and prescriptions 
for special status cultural resources), and annual work plans. 

The support function includes participation in environmental analyses and preparation of documents 
needed to comply with heritage preservation laws that must be addressed as BLM projects or other 
authorized activities on public land managed by BLM are planned and implemented. Enforcement of 
preconstruction and post-construction stipulations of use authorizations—as well as conditions of cultural 
resource use permits—also is an aspect of the support function. The goal of the support function is to 
implement projects in a manner that avoids adverse effects on significant cultural resources whenever 
feasible or mitigates adverse effects as warranted. 

Relevant Plans and Amendments 

Cultural resource land use plan decisions concerning cultural resources in the Planning Area have been 
made through special management designations in the 1986 RMP. Implementation decisions have largely 
tiered off from those designations or from the federal cultural resources regulatory framework. Table 3-8 
summarizes current management based on these decisions made in prior RMPs and the regulatory 
framework.  
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TABLE 3.8 
CURRENT MANAGEMENT OF CULTURAL RESOURCES 

 
Current Management Decision Decision Source Status 

Land Use Planning Decisions 

Develop Historic Homesteads as SMA for recreational 
and cultural values 

1986 Rio Puerco RMP, 
Reprinted in 1992 

Managed as SMA 

Develop Cañon Jarido as SMA for recreational, scenic 
and cultural values, and wildlife habitat 

1986 Rio Puerco RMP, 
Reprinted in 1992 

Managed as SMA 

Designate Jones Canyon as ACEC for cultural, 
recreational, and scenic values, and riparian habitat 

1986 Rio Puerco RMP, 
Reprinted in 1992 

Designated 

Develop Headcut Prehistoric Community as SMA for 
cultural values; acquire non-public lands. 

1986 Rio Puerco RMP, 
Reprinted in 1992 

Managed as SMA. 
Non-public lands have 
not been acquired. 

Develop Azabache Station as SMA for recreational and 
cultural values 

1986 Rio Puerco RMP, 
Reprinted in 1992 

Managed as SMA 

Develop Big Bead Mesa as a SMA for cultural values 1986 Rio Puerco RMP, 
Reprinted in 1992 

Managed as SMA 

Designate Cañon Tapia as ACEC to protect cultural 
values 

1986 Rio Puerco RMP, 
Reprinted in 1992 

Designated 

Develop Guadalupe Ruin and Community as SMA 1986 Rio Puerco RMP, 
Reprinted in 1992 

Managed as SMA 

Designate Ojito as ACEC to reduce geological hazard 
(Las Milpas Gas Storage) and to protect geological, 
paleontological, cultural, recreational, and scenic 
values, wildlife and rare plant habitat. 

1986 Rio Puerco RMP, 
Reprinted in 1992 

Designated as ACEC; 
Ojito WSA portion has 
been designated as 
Wilderness 

Designate Pronoun Cave Complex as an 
ACEC/Research Natural Area to protect 
paleontological, recreational and cultural values. 

1986 Rio Puerco RMP, 
Reprinted in 1992 

Designated. 

Develop 1870s Wagon Road Trail as an SMA for 
cultural, recreational and scenic values, and wildlife 
habitat. 

1986 Rio Puerco RMP, 
Reprinted in 1992 

Managed as SMA 

Implementation Decisions 

Prepare Cultural Resource Management Plans 
(CRMPs) for the two cultural resource ACECs (Cañon 
Tapia and Jones Canyon).  

1986 Rio Puerco RMP, 
Reprinted in 1992 

Completed 

Prepare cultural resource component for the El Malpais 
SMA activity plan.  

1986 Rio Puerco RMP, 
Reprinted in 1992 

Completed as part of 
the Malpais 
Management Plan 

Prepare cultural resource input to other ACEC activity 
plans.  

 

1986 Rio Puerco RMP, 
Reprinted in 1992 

Input consists of 
recommendations for 
surveys. Surveys not 
completed. 
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TABLE 3.8 
CURRENT MANAGEMENT FOR CULTURAL RESOURCES (CONT.) 

 
Current Management Decision Decision Source Status 

Implementation Decisions (cont.) 

Prepare CRMP for Big Bead Mesa National Historic 
Landmark/SMA.  

1986 Rio Puerco RMP, 
Reprinted in 1992 

Not completed 

Expand decision area for Guadalupe Ruin CRMP to 
cover entire Guadalupe Ruin and Community SMA. 

1986 Rio Puerco RMP, 
Reprinted in 1992 

Completed 

Prepare cultural resource components for all other SMA 
activity plans with identified cultural resource values 
(Historic Homesteads, Cañon Jarido, Headcut 
Prehistoric Community, and Azabache Station). 

1986 Rio Puerco RMP, 
Reprinted in 1992 

Cañon Jarido 
completed, others not 
completed 

Prepare cultural resource input to all other SMA 
activity plans 

1986 Rio Puerco RMP, 
Reprinted in 1992 

Surveys recommended 
but not completed. 

Implementation Decisions 

Continue implementation (including monitoring) of 
existing CRMPs. 

1986 Rio Puerco RMP, 
Reprinted in 1992 

Ongoing management 

Continue compliance/support program. Perform 
surveys as needed; review out-of-house survey reports 
as received; maintain site and survey inventory file and 
maps; issue permits for inventory, collection, and 
excavation. 

1986 Rio Puerco RMP, 
Reprinted in 1992 

Ongoing management 

Continue patrol and surveillance program under interim 
provisions until a final patrol and surveillance plan is 
formulated. 

1986 Rio Puerco RMP, 
Reprinted in 1992 

Plan formulated and 
approved (1988) and 
being implemented 

 

3.2.10 Wildland Fire Ecology and Management  

The Review and Update of the 1995 Federal Wildland Fire Management Policy (National Interagency 
Fire Center 2001) included the following interagency fire management guidance: 

• Use fire to restore and/or sustain ecosystem health. 

• Identify appropriate management response goals, objectives, and constraints by specific Fire 
Management Units (FMU) within the RPFO. All wildland fire management activities will be 
managed as described in the FMU guidance. 

• Work collaboratively with communities at risk within the wildland/urban interface areas to 
develop plans for risk reduction. 

• Work collaboratively with regional partners in fire and resource management across agency 
boundaries. 
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• Allow wildland fire to protect, maintain, and enhance resources. Allow fire to function in its 
ecological role when appropriate for the site and situation. 

• Employ fire prevention strategies that reduce human ignition, with special emphasis in 
campgrounds and transportation corridors. 

• Use fire as a management tool to improve the ecological condition of range ecosystems and 
maintain natural plant community diversity. 

In addition to national policy, BLM has developed a RMP amendment for Fire and Fuels Management on 
Public Land in New Mexico and Texas. This RMP amendment modified all nine RMPs throughout New 
Mexico and Texas. General goals and objectives for fire management are listed below in Table 3.9. All of 
the goals and objectives are aimed at improving the implementation of the National Fire Plan and the 
Federal Wildland Fire Management Policy. The document also affirms the FMUs outlined in the RPFO 
Fire Management Plan for 2008. 

TABLE 3.9 
CURRENT MANAGEMENT OF WILDLAND FIRE ECOLOGY AND MANAGEMENT 

 

Current Management Decision 

Planning 
Decision 
Number Decision Source Status 

Use the Fire Management Unit 
Categories outlined in Table 2.x. The 
document also sets a fuels treatment 
goal of 23,500 acres per year for the 
RPFO (40 percent mechanical, 40 
percent prescribed fire, and 20 percent 
chemical). 

 Decision Record for the EA and 
RMP Amendment for Fire and 
Fuels Management on Public 
Land in New Mexico and Texas 

Continuing 
management 

Goal: Reduce the risk to human life and 
property from wildland fire. 

Objective: Focus treatments on 
communities and surrounding areas 
with the potential for escaped fire or 
loss of life or property. Focus 
treatments on public land within the 
five WUI areas defined in cooperation 
with the New Mexico State Forestry 
Division (2003) and on other areas 
where public land is adjacent to 
communities. 

 Decision Record for the EA and 
RMP Amendment for Fire and 
Fuels Management on Public 
Land in New Mexico and Texas 

Continuing 
management 
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TABLE 3.9 
CURRENT MANAGEMENT OF WILDLAND FIRE ECOLOGY AND MANAGEMENT (CONT.) 

 

Current Management Decision 

Planning 
Decision 
Number Decision Source Status 

Goal: Reduce the risk and cost of fire 
suppression in areas of hazardous fuels 
buildup. 

Objective: Focus appropriate 
treatments on areas identified as 
containing hazardous fuels buildup, to 
reduce the risk and cost of fire 
suppression. 

 Decision Record for the EA and 
RMP Amendment for Fire and 
Fuels Management on Public 
Land in New Mexico and Texas 

Continuing 
management 

Goal: Improve landscape health 
through returning fire to its natural role 
in the ecosystem. 

Objective: Focus treatments on 
improving landscape health through 
treating lands in FRCCs 2 and 3. 
Maintain FRCC 1. The Desired Future 
Condition of the landscape is FRCC 1. 
This direction applies to threatened and 
endangered species, as well as cultural 
resources and other resources that 
could be affected by wildland fire 
suppression and fire and fuels 
management. This direction would be 
followed unless doing so would 
compromise protection of human life or 
property or the protection of special 
species habitat. 

 Decision Record for the EA and 
RMP Amendment for Fire and 
Fuels Management on Public 
Land in New Mexico and Texas 

Continuing 
management 

The Rio Puerco RMP has been 
amended to allow treatment projects 
(chemical, mechanical, and burning) on 
more than 470,000 acres in the long-
term. 

 Decision Record for the EA and 
RMP Amendment for Fire and 
Fuels Management on Public 
Land in New Mexico and Texas 

Continuing 
management 

Implementation Decisions  

The Rio Puerco Decision Area will 
prioritize prescribed fire needs and 
coordinate implementation with the 
District Fire Management Officer. 

  Continuing 
management 

 

3.2.11 Paleontological Resources  

The BLM continues to manage and protect paleontological resources based on the guidelines as set forth 
in the BLM’s General Procedural Guidance for Paleontological Resource Management (BLM Manual H- 
8270-1), as described in Section 6.11.1 and in regard to the principles and recommendations of the 
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Assessment of Fossil Management on federal and American Indian Lands (USDI Secretary of the Interior 
2000) as described in Section 5.11.  

BLM has developed an objective for paleontological resources (USDI BLM 1998a, b), which is to 
provide protection of the resources. It is the policy of BLM to manage paleontological resources for these 
values and to mitigate adverse impacts on them. Washington Office IM-2009-011 was issued in October 
2008 to provide guidance to the field for mitigation of paleontological resources. In addition, in October 
2007, Washington Office IM-2008-09 was issued to implement and clarify the PFYC system.  

The BLM has recently developed and is continuing to update a paleosensitivity database and suggested 
management and mitigation guidelines program. From this database, a paleoecological resources map was 
developed by the BLM and presents a probable fossil yield classification based on the bedrock geology 
and known or potential occurrences of paleontological resources in those geologic units (Hester 2005). 
This information and program will allow better management of paleontological resources on public lands. 

3.2.12 Visual Resources  

BLM is responsible for ensuring that RMPs consider the scenic values of public lands. BLM 
accomplishes this through the VRM system that follows the management guidelines in BLM Manual 
Section 8400, Information Bulletin No. 98-135, and IM-98-164. The objective of the VRM system is to 
manage public lands in a manner that will preserve the quality of the scenic (visual) values of those lands. 

Current management decisions for visual resources within the Planning Area have been described in 
preceding RMP, as amended. Table 3-10 describes the existing management decisions for landscapes 
within the Decision Area. 

TABLE 3.10 
CURRENT MANAGEMENT OF VISUAL RESOURCES 

 

Current Management Decision 

Planning 
Decision 
Number 

Decision 
Source Status 

Implementation Decisions 

Assist in the development of activity 
plans for the following SMAs to 
ensure that Class II VRM guidelines 
are met: Cañon Jarido, Jones 
Canyon, Cabezon Peak, Ignacio 
Chavez, Elk Springs, Tent Rocks, 
Ojito, El Malpais, and Petaca Pinta. 

 1986 Rio 
Puerco RMP, 
Reprinted in 
1992 

Some but not all were 
implemented. Some areas have 
very little use – if in the future 
these areas become heavily 
used, a activity plan could be 
implemented 

Continue to inventory, evaluate, and 
apply stipulations at the activity 
planning/environmental assessment 
and project level. 

 1986 Rio 
Puerco RMP, 
Reprinted in 
1992 

Continuing management 
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3.2.12.1 Visual Resources Inventory Process 

The BLM VRI provides land managers with a process for determining visual and aesthetic values. The 
inventory consists of an evaluation of landscape character and scenic quality, and viewers (including 
number of and sensitivity of viewers), and visibility. Based on these indicators, sections of BLM-
administered public land are assigned one of four VRI class ratings (Class I, II, III, IV). These inventory 
classes represent the relative values of the visual resources. Inventory classifications provide the basis for 
considering visual and aesthetic values in the RMP process. Inventory classes are used to describe 
baseline visual conditions, and may be adjusted to reflect other resource allocation decisions, such as an 
addition of adjacent cultural modifications that may detract from or enhance scenic value (USDI BLM 
1984b). 

During the late 1970s and early 1980s, BLM developed VRIs for Planning Area, as discussed in the Rio 
Puerco 1986 RMP/EIS. Detailed VRI data are not available for reference.  

Criteria also were developed to identify areas for designation as ACECs for the purpose of protecting 
visual resources. The criteria are as follows: 

• The area rates high in scenic quality. 

• Rare or unique resources are prevalent within the region. 

3.2.12.2 VRM Class Objectives 

VRM classes are derived from the VRI classes (which describe the baseline visual conditions of a 
landscape—scenic quality and visibility—and the numbers and sensitivity of the viewers of that 
landscape) in combination with management decisions regarding other resources. That is, the VRM 
classes are an adjustment of the baseline VRI-class assignments to accommodate management or use of 
other resources. The VRM-class assignments provide management guidance about the level of rigor to be 
employed in maintaining the scenic quality of a particular landscape. For example, there may be a 
prescription to maintain a landscape as is, with no modifications allowed, or there may be a prescription 
to allow a modification as long as it is visually unobtrusive and blend in with the lines and forms within 
the landscape. There are four VRM classes; the management objectives for each are based on criteria 
identified within BLM Handbook H-8410-1 and are described below (USDI BLM 1984b). 

3.2.12.2.1 VRM Class I Objective 

VRM Class I areas are landscapes that require protection as scenic resources (e.g., wilderness areas, 
scenic sections of National Wild and Scenic Rivers, and other Congressionally or administratively 
designated areas). 

The management objective is to preserve the existing landscape character. Management under this class 
emphasizes restricting changes in the landscape to those brought about by natural ecological processes, 
but also allows very limited surface-disturbing activities. The level of change to the landscape should be 
very low and must not attract attention. 
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3.2.12.2.2 VRM Class II Objective 

On lands designated as VRM Class II, changes in any of the basic design elements (form, line, color, 
texture) caused by a management activity should not be evident in the landscape. 

The objective of this class is to retain the existing character of the landscape. The level of change to the 
landscape should be low. Authorized activities and/ or uses may result in changes to the visual setting, but 
should not attract the attention of the casual observer. Any changes must repeat the basic design elements 
of form, line, color, and texture found in the predominant natural features of the characteristic landscape. 

3.2.12.2.3 VRM Class III Objective 

On lands designated as VRM Class III, changes in the basic design elements (form, line, color, texture) 
caused by authorized activities and/or uses may be evident in the landscape, but the changes should be 
subordinate to the visual character of the existing landscape. 

The objective of this class is to partially retain the existing character of the landscape. The level of change 
to the characteristic landscape should be restricted to moderate. Authorized activities and/or uses may 
result in visual changes that attract attention, but should not dominate the view of the casual observer. 
Changes should repeat the basic design elements found in the predominant natural features of the 
characteristic landscape. 

3.2.12.2.4 VRM Class IV Objective 

On lands designated as VRM Class IV, changes may subordinate the original composition and character 
of the landscape, but must appear as if they were brought about by a natural occurrence. 

The objective of this class is to provide for management activities that require major modifications of the 
existing character of the landscape. The allowable level of change to the characteristic landscape can be 
high. The results of authorized activities and/or uses may dominate the view and be the major focus of 
viewer attention. Every attempt should be made to minimize the impact of these activities through 
strategic siting designed to minimize disturbance to the area and through repetition of the basic elements 
of form found in the landscape. 

3.2.12.3 VRM Class Designations in the Decision Area 

Dominant landforms with unique features located in ACECs within the Decision Area have been 
designated as VRM Class I. These features are primarily found in Planning units 1, 2, and 4. WSAs and 
other special management areas are primarily designated as VRM Class II landscapes. The majority of the 
Decision Area is designated as VRM Class IV landscape interspersed with Class III landscapes located 
near roadways with open and panoramic scenic views. VRM classes are shown on Map 2.10 and Table 
3.11 summarizes how much public land is within each VRM class.  
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TABLE 3.11 
ACRES OF PUBLIC LAND WITHIN EACH VRM CLASS IN PLANNING UNITS 

 

VRM Classes Unit 1 Acres Unit 2 Acres Unit 3 Acres Unit 4 Acres Unit 5 Acres 

Class I 24,797 58,653 0 784,123 6,967 

Class II 45,285 405,562 0 2,757,724 13,935 

Class III 0 0 0 1,177,229 0 

Class IV 20,580 324 0 421,590 10,110 

Total 90,662 464,539 0 5,140,666 31,013 

 

3.2.13 Wilderness Characteristics  

The eight WSAs within the Planning Area are currently managed under the IMP. The IMP is temporary 
and applies only during the time an area is under wilderness review and until Congress designates the 
WSA as wilderness or releases the WSA from further study.  

BLM manages WSAs to ensure that existing wilderness characteristics of naturalness, solitude, primitive 
and unconfined recreation opportunities, and special features are not impaired. Currently acceptable uses 
include hiking, hunting, horseback riding, backpacking, biking, or vehicle use on primitive ways 
established prior to enactment of FLPMA, and other activities that do not result in impairment of the 
wilderness values.  

Areas released from wilderness study will no longer be subject to the IMP, and will be managed under the 
RMP. The RMP could stipulate specific guidance for part of the area as an ACEC or SMA where the 
management designations overlap. In areas without overlap, the management would not change 
substantially due to the guidance in BLM’s RMP to limit OHV use to existing ways and because these 
areas fall within the avoidance areas for ROWs. 

Ojito Wilderness, the one designated wilderness within the Planning Area, is managed under BLM 
Handbook H 8560, Management of Designated Wilderness Areas. Wilderness management provides for 
the protection of the wilderness by prohibiting activities and occurrences such as motorized vehicles, 
landing of aircraft, mechanized transport (e.g., bicycles), and structures or installations within the area. 
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TABLE 3.12 
CURRENT MANAGEMENT OF WILDERNESS CHARACTERISTICS 

 

Current Management Decision 

Planning 
Decision 
Number 

Decision 
Source Status 

Implementation Decisions 

Cebolla and West Malpais Wilderness, located in El Malpais NCA, 
will be managed in compliance with the Wilderness Management 
Policy and El Malpais NCA General Management Plan. The 
Planning Area will continue to protect the WSAs under the IMP. If 
any of the WSAs are designated as Wilderness, implementation 
priorities will be formulated at that time. 

 1986 Rio 
Puerco RMP, 
Reprinted in 
1992  

The El Malpais 
NCA has a 
stand-alone 
plan  

 

3.2.14 Cave and Karst Resources  

The 1989 Rio Puerco RMP only addressed management actions for cave resources in the Pronouns ACEC 
and for no other caves within the Planning Area. There is currently no management plan for the Pronoun 
Cave Complex or general cave resources. The BLM developed a Memorandum of Understanding (MOU) 
with the NSS and Cave Research Foundation in 2006 to support BLM management of cave resources. 

Records and Files 

Upon discovery of a cave, the cave is evaluated for significance based on criteria from Southwestern 
Region of the NSS and BLM, and a management plan for the cave is developed. Some key aspects of the 
process that determines the significance and management of a cave include the following: 

• Evaluations are carried out in consultation with knowledgeable representatives of the caving 
community. 

• Caves can be determined as significant based on any of several criteria, including recreational, 
educational, biological, cultural, geological, and hydrological value. 

• Locations may be kept confidential. 

A file for each cave or sensitive section is to be maintained separately and kept in a secure location with 
limited access. Each cave file must eventually contain the following: 

• Discovery date 

• Discoverers 

• Assigned number (BLM-NM-110-XXX) 

• How located 
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• How named 

• Topographical map of area showing the location of the cave 

• Directions for reaching the cave entrance and road log by tenths of a mile 

• Pedometer log or step log 

• Walking distance, both vertical and horizontal 

• Approximate walking time at an average pace 

• Global positioning system (GPS) coordinates in Universal Transverse Mercator (UTM). The 
datum for these coordinates should be provided (such as WGS84, NAD27, or NAD83) along with 
information on the precision of the measurement. The UTM Zone should also be reported. Most 
GPS units will give an estimated precision for the X and Y coordinates and sometimes for the Z 
(elevation) coordinate. Estimated precision should be recorded whether the coordinates are based 
on a GPS unit or eye-balling a topo map. 

• Detailed descriptions of hazards present within the cave, and/or enroute to the cave entrance, 
including recommended equipment and procedures for reaching, entering, and exploring the cave. 
Rope lengths for each situation should be specified. 

• Detailed descriptions of major features of the cave, including speleothems, fauna, flora, 
biological, hydrological, geological, archaeological, and paleontological 

• Recommendations on type and amount of use restrictions 

• Cave map, including plan view, vertical section, and all original survey computation notes, unless 
a prior agreement allows an organization other than BLM keep the original notes. If this is the 
case, then a good copy of the notes will suffice. 

• Photographs showing the cave's entrance, the entrance in association with surrounding 
topography and landmarks (if any), and at least the cave's major areas and features. Notation will 
include the photographer and the date the photograph was taken. 

• Trip/documentation progress reports 

• Permanent record, listing date of each cave entry and number of cavers on each trip 

Cave Name 

When a cave has an established name, this will be retained unless deemed inappropriate. Sequential 
numbers will be assigned using the BLM office code (e.g., BLM-NM-110-001). “NM-110” is the RPFO 
number. Discoverers can name a new cave, and convention is to avoid naming after a living person, and 
that the name not be inappropriate or distasteful. Also, because cave locations are proprietary, care should 
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be taken with respect to naming after a geographic feature that could compromise the confidentiality of 
the location. All new names are subject to cave specialist approval. 

Potential for Caves or Karst 

This describes practices for detecting and avoiding significant caves and significant karst features with 
respect to mining, drilling and other land alterations, and for mitigating impacts to significant caves and 
karst when they cannot be avoided. These mitigations are predicated on the BLM's responsibilities for 
resource management and protecting derived from the FLPMA, the FCRPA, and the NEPA. The practices 
described here supersede those of the Draft Interim Guide for Oil and Gas Drilling Operations in Cave 
and Karst Areas (February 1993). 

A map of cave and karst potential will be maintained to provide the public with current information about 
the likelihood of the presence of cave or karst resources. The map will serve as a potential indicator for 
encountering caves or karst for which special practices could be required, following NEPA analysis, to 
mitigate impacts. The primary map use is as a source of information for individuals or companies 
contemplating the lease of federal minerals or other land alteration. 

The cave and karst potential zones were identified using geologic maps and existing information on caves 
and karst. These zones may be increased or decreased in size as new information from drilling, cave 
exploration or other sources becomes available. The cave and karst occurrence zones have been further 
divided into smaller geographic areas to provide an additional means of identification of a specific area. 
An estimate has been made of these areas as to the lowest likely depth at which caves might be expected. 

The lease notice, Potential Cave or Karst Occurrence Area, will be applied to leases when all or part of 
the lease is located in a High or Medium potential cave or karst occurrence area. The purpose of the lease 
notice, as with maps of cave and karst potential, is to provide information to the purchasers of federal 
mineral leases. 

Because the identification of cave and karst potential zones is only informational, the mitigations 
described below will be applied, when appropriate, irrespective of any identified zone of cave and karst 
potential. The emphasis of management, however, will be on caves designated significant, and on those 
identified in the future as significant, and on significant karst features. 

3.3 CURRENT MANAGEMENT OF RESOURCE USES 

3.3.1 Forestry and Woodland Products  

The forestry program within the RPFO Area consists of managing limited ponderosa pine stands and 
extensive piñon–juniper woodlands. Congress has mandated through FLPMA that the forestry and 
woodland program be managed on the basis of multiple use and sustained yield. The Material Disposal 
Act of 1947, as amended, establishes the authority under which the BLM disposes of timber and other 
forest products. Further guidance is provided in Departmental Manual Part 135, Section 1.2, which is to 
“sustain the health, diversity, and productivity of the public lands for the use and enjoyment of present 
and future generations” (USDI year) In addition, the Departmental Manual Part 586, Forest Management, 
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Section 1.3, policy states that “Forest lands are to be managed to yield the highest combination of 
products and benefits consistent with the purposes specified by Congress. All Forest management 
activities are directed in accordance with sound silvicultural practices, multiple use, and environmental 
enhancement. The protection of streams, wildlife, and other forest values are taken into account in 
developing a forest management plan. Under C(2) Forest regeneration, policy states that “non-stocked 
forest lands resulting from harvesting or fire will be promptly regenerated. The method of regeneration 
may be natural or artificial seeding or planting. The tree species used for reforestation purposes should be 
suitable to the site and climatic conditions so as to produce optimum growth and yield” (USDI year) 
Under Section 1.3, C(3), policy states that “Every reasonable effort will be made to protect forest values 
from destruction by fire, insects, diseases, and other destructive agents” (USDI year) Other forest 
program information can be found in the CFR at 43 CFR 5000. 

Within the RPFO, the Forestry Program is primarily administered by the Fire Management Program. The 
Forestry and Fire program should work together for the following common goals: 

1. Reducing fuels around communities to lessen the potential for a catastrophic wildfire to impact 
these communities.  

2. Salvaging dead and dying timber, focusing on areas with hazardous fuels, considering wildlife 
habitats, watershed health and forest management concerns.  

3. Restoring the forest landscape to its pre-suppression structure, composition and processes as 
resilient fire adapted ecosystems where possible.  

4. Providing economic activities for local communities.  

In conjunction with Wildland Fire Policy and National Fire Plan, BLM has developed a RMP amendment 
for Fire and Fuels Management on Public Land in New Mexico and Texas. 

TABLE 3.13 
CURRENT MANAGEMENT OFFORESTRY AND WOODLAND PRODUCTS 

 

Current Management Decision 

Planning 
Decision 
Number Decision Source Status 

Prohibit sales of ponderosa pine wildlings and Christmas trees. 
Allow harvest of mature trees for sanitation purposes. Seedbed 
preparation, fuel reduction, and thinning of ponderosa pine 
stands are also advocated. 

F-2.1 1986 Rio Puerco 
RMP, Reprinted 
in 1992 

 

Attempt to acquire, through a BLM motion exchange process, 
the private and state lands in the Chain of Craters Area. The 
preferred method of acquisition would be through the 
exchange process. Acquisition through direct purchase is not 
anticipated. 

Establishment of total estates (surface and subsurface) will be 
a priority for the lands identified for acquisition by exchange. 

F-2.3 1986 Rio Puerco 
RMP, Reprinted 
in 1992  
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TABLE 3.13 
CURRENT MANAGEMENT OF FORESTRY AND WOODLAND PRODUCTS (CONT.) 

 

Current Management Decision 

Planning 
Decision 
Number Decision Source Status 

Establish forest and woodland monitoring areas on Techado 
Mesa. 

F-3.1 1986 Rio Puerco 
RMP, Reprinted 
in 1992  

 

Layout and open commercial and individual firewood cutting 
areas in the following areas: Chain of Craters–individual use, 
green wood. The amount cut each year will be on a sustained 
yield basis; volume will be dependent on approved activity 
plans. 

Land treatments identified in RM-2.5, YL-2.1, and Y-1.5 will 
take precedence over fuel wood management. 

F-4.1 1986 Rio Puerco 
RMP, Reprinted 
in 1992  

 

Cruise and mark ponderosa pine. Salvage and mortality timber 
sales as demand arises, the volume will be determined during 
activity planning. 

Land treatments identified in RM-2.5, YL-2.1, and W-1.5 will 
take precedence over fuelwood management. 

F-4.4 1986 Rio Puerco 
RMP, Reprinted 
in 1992  

 

Implementation Decisions    

Map ponderosa pine areas which require harvest for habitat 
improvement, and determine allowable cuts. 

 1986 Rio Puerco 
RMP, Reprinted 
in 1992  

 

Map fuelwood areas for harvest and determine allowable cuts.  1986 Rio Puerco 
RMP, Reprinted 
in 1992  

 

Develop contracts for timber and commercial fuelwood sales 
in accordance with accepted BLM procedures and conduct 
sales. 

 1986 Rio Puerco 
RMP, Reprinted 
in 1992  

 

Issue home use fuelwood permits in accordance with accepted 
BLM procedures. 

 1986 Rio Puerco 
RMP, Reprinted 
in 1992  

 

Perform compliance checks to ensure adherence to permit or 
contract terms and conditions. 

 1986 Rio Puerco 
RMP, Reprinted 
in 1992  

 

Conduct patrol, surveillance, and enforcement to deter 
unauthorized harvest of woodland and forest products. 

 1986 Rio Puerco 
RMP, Reprinted 
in 1992  

 

Conduct sales of other minor woodland and forest products 
(e.g., vegetative sales, Christmas trees, fence posts) to meet 
public demand. 

 1986 Rio Puerco 
RMP, Reprinted 
in 1992  
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TABLE 3.13 
CURRENT MANAGEMENT OF FORESTRY AND WOODLAND PRODUCTS (CONT.) 

 

Current Management Decision 

Planning 
Decision 
Number Decision Source Status 

Goal: Improve landscape health through returning fire to its 
natural role in the ecosystem. 

Objective: Focus treatments on improving landscape health 
through treating lands in FRCCs 2 and 3. Maintain FRCC 1. 
The Desired Future Condition of the landscape is FRCC 1. 
This direction applies to threatened and endangered species, as 
well as cultural resources and other resources that could be 
affected by wildland fire suppression and fire and fuels 
management. This direction would be followed unless doing 
so would compromise protection of human life or property or 
the protection of special species habitat. 

 Decision Record 
for the EA and 
RMP Amendment 
for Fire and Fuels 
Management on 
Public Land in 
New Mexico and 
Texas 

Continuing 
management 

 

3.3.2 Livestock Grazing  

This section presents the current management direction for livestock grazing. A list of management 
decisions related to livestock grazing is provided in Table 3.14. The Standards for Public Land Health and 
Guidelines for Livestock Grazing Management are described below and decisions set forth by these 
guidelines are also included in Table 3.15. 

The management direction provided in the 2001 ROD for the Standards for Public Land Health and 
Guidelines for Livestock Grazing Management applies throughout the Planning Area. Guidelines are 
reasonable and practical management options which, when applied, move public land towards statewide 
standards. This document proposed a set of livestock grazing guidelines that are characterized by the 
promotion of public land health by providing the basic requirements of rangeland ecological sites. These 
guidelines are used to describe the most beneficial approach to adjusting grazing management when it is 
determined that livestock grazing is preventing the range from meeting the standards. 

Three standards are defined for the health and condition of public land associated with livestock grazing. 
Standard 1 refers to upland vegetation, Standard 2 refers to the biotic communities and their ecological 
processes, and Standard 3 refers to riparian and wetland areas. They are described below in the following 
sections. 
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TABLE 3.14 
CURRENT MANAGEMENT OF LIVESTOCK GRAZING 

 

Current Management Decision 

Planning 
Decision 
Number Decision Source Status 

Construct a 20-acre enclosure on each of 
thirty-three range sites for vegetative 
condition and trend studies. 

RM-1.8 1986 Rio Puerco RMP, 
Reprinted in 1992 

Not implemented 

Check Divide 
MFP 

Perform seeding trials in each of 33 range 
sites to determine the potential forage 
production by reseeding, using a multiple-use 
approach. 

RM-2.4 1986 Rio Puerco RMP, 
Reprinted in 1992 

Not implemented 

Check Divide 
MFP 

Maintain existing land treatments to achieve 
maximum forage production, primarily by 
prescribed burning. Other methods such as 
herbicide application, tree cutting, and 
chaining would be considered. 

RM-2.5 1986 Rio Puerco RMP, 
Reprinted in 1992 

Continuing 
management 

Implementation Decisions 

Continue routine range administration 
functions, including issuance of permits, 
leases and bills, transfers, and other day-to-
day business. 

 1986 Rio Puerco RMP, 
Reprinted in 1992 

Continuing 
management 

Continue to develop and issue grazing 
decisions to implement the three grazing EISs 
and the RMP Vegetative Uses Issue 
resolution. 

 1986 Rio Puerco RMP, 
Reprinted in 1992 

Continuing 
management 

Continue short- and long-term monitoring 
studies, including USFS Rocky Mountain 
Forest and Range Experiment Station 
vegetative studies. 

 1986 Rio Puerco RMP, 
Reprinted in 1992 

USFS Rocky 
Mountain Forest 
and Range 
Experiment 
vegetative study 
completed in 
1988.  

Continue to develop and implement grazing 
plans in accordance with the three grazing 
EISs and the RMP Vegetative Uses Issue 
resolution. 

 1986 Rio Puerco RMP, 
Reprinted in 1992 

Continuing 
management 

Continue use supervision, and unauthorized 
use detection and abatement. 

 1986 Rio Puerco RMP, 
Reprinted in 1992 

Continuing 
management 

Allow all methods of vegetation treatment-
manual, mechanical, biological, prescribed 
burning, and chemical. 

 Vegetation Treatment on 
BLM Lands in Thirteen 
Western States 

Continuing 
management 
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TABLE 3.14 
CURRENT MANAGEMENT OF LIVESTOCK GRAZING (CONT.) 

 

Current Management Decision 

Planning 
Decision 
Number Decision Source Status 

Implementation Decisions (cont.) 

Standard 1 

Upland Sites Standard-Upland ecological sites 
are in a productive and sustainable condition 
within the capability of the site. Upland soils 
are stabilized and exhibit infiltration and 
permeability rates that are appropriate for the 
soil type, climate, and landform. The kind, 
amount, and/or pattern of vegetation provide 
protection on a given site to minimize erosion 
and assist in meeting state and tribal water 
quality standards. 

 ROD-Standards and 
Guidelines 

Continuing 
management; 
rangeland is 
managed to meet 
the standards 

Standard 2 

Biotic Communities Standard (includes 
native, endangered, threatened, and special 
status species)- Ecological processes such as 
hydrologic cycle, nutrient cycle, and energy 
flow support productive and diverse native 
biotic communities. Desired plant-community 
goals maintain and conserve productive and 
diverse populations of plants and animals, 
which sustain ecological functions and 
processes within the capability of the site. 

 ROD-Standards and 
Guidelines 

Continuing 
management; 
rangeland is 
managed to meet 
the standards 

Standard 3 

Riparian Sites Standard- Riparian areas are in 
a productive, properly functioning, and 
sustainable condition, within the capability of 
that site. Adequate vegetation of diverse age 
and composition is present that would 
withstand high stream flow, capture sediment, 
provide for groundwater recharge, provide 
habitat, and assist in meeting state and tribal 
water quality standards. 

 ROD-Standards and 
Guidelines 

Continuing 
management; 
rangeland is 
managed to meet 
the standards 
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TABLE 3.14 
CURRENT MANAGEMENT OF LIVESTOCK GRAZING (CONT.) 

 

Current Management Decision 

Planning 
Decision 
Number Decision Source Status 

Implementation Decisions (cont.) 

Livestock Grazing Guideline 1 

Livestock Grazing Management Practices will 
promote native plant health, soil stability, and 
micro-organisms, water quality, stream 
channel morphology and function, and habitat 
for native wildlife including special status, 
threatened and endangered species, by 

• Allowing for plant recovery and 
growth time 

• Allowing residual vegetation in both 
upland and riparian sites to protect 
the soil from wind and water erosion, 
support infiltration and soil 
permeability, maintain, improve, or 
restore riparian-wetland functions 
including energy dissipation, 
sediment capture, groundwater 
recharge, and stream bank stability, 
and prevent excessive evaporation 

• Using livestock to integrate organic 
matter into the soil, distribute seeds 
and establish seedings, prune 
vegetation to stimulate growth, and 
enhance infiltration. 

 ROD-Standards and 
Guidelines 

Continuing 
management; 
rangeland is 
managed to meet 
the standards 

Livestock Grazing Guideline 2 

Season, duration, frequency and intensity of 
use should be flexible and consider climate, 
topography, vegetation, wildlife, and kind and 
class of livestock when developing and 
implementing livestock grazing management 
practices 

 ROD-Standards and 
Guidelines 

Continuing 
management; 
rangeland is 
managed to meet 
the standards 

Livestock Grazing Guideline 3 

Facilities are located away from riparian-
wetland areas wherever they conflict with 
achieving or maintaining riparian-wetland 
function 

 ROD-Standards and 
Guidelines 

Continuing 
management; 
rangeland is 
managed to meet 
the standards 

Livestock Grazing Guideline 4 

Give priority to rangeland improvements and 
land treatments that offer the best opportunity 
for achieving standards 

 ROD-Standards and 
Guidelines 

Continuing 
management; 
rangeland is 
managed to meet 
the standards 

December 2009 3-34 Rio Puerco Field Office RMP/EIS 
  Analysis of the Management Situation 



3.0―Current Management Direction 

TABLE 3.14 
CURRENT MANAGEMENT OF LIVESTOCK GRAZING (CONT.) 

 

Current Management Decision 

Planning 
Decision 
Number Decision Source Status 

Implementation Decisions (cont.) 

Livestock Grazing Guideline 5 

Where Livestock Grazing Management Practices 
alone are not likely to achieve the desired plant 
community (including control of noxious weeds), 
land management practices including but not 
limited to prescribed fire and, biological, 
mechanical, and chemical land treatments should 
be utilized. 

 ROD-Standards and 
Guidelines 

Ongoing 
management; 
rangeland is 
managed to meet 
the standards 

In establishing the El Malpais National 
Monument, the Congress transferred to the NPS 
over 100,000 acres of public land formerly 
administered by the BLM as multiple use lands. 
PL 100-225 provided that livestock grazing in the 
monument could continue until December 31, 
1997, under BLM administration. Now that such 
use has been discontinued in the monument, the 
BLM has adjusted all affected grazing permits to 
reduce livestock numbers.  

 El Malpais Plan and Final 
EIS 

Vegetative 
treatments are 
now being 
handled under the 
El Malpais stand-
alone plan. 

 

Current management as well as management 
prescriptions for riparian areas, wetland areas, and 
spring and seep areas found in the area managed 
by the RPFO are described. See the Riparian EIS 
for adaptive management tasks, particularly for 
management actions to be implemented. 

 EIS for Riparian and 
Aquatic Habitat 
Management in the 
Albuquerque Field Office 

Continuing 
management; 
GPRA Goal 
4.1.07 

In accordance with Presidential Proclamation 
7394, annual grazing use will be discontinued on 
federal land under the two federal grazing permits 
that exist within the Monument. No new 
renewable grazing permits will be issued on 
federal land within the Planning Area. Acreage 
closed to grazing will be fenced and range 
developments removed if they are not converted to 
another purpose (e.g., wildlife waters, recreational 
uses). Short-duration grazing of forage on federal 
land within the Planning Area will be allowed if 
the BLM determines it will advance the purposes 
of the proclamation. If such use is allowed, it is 
expected that it will be focused on helping to 
attain specific vegetative and ecological 
objectives. 

 Kasha–Katuwe Tent Rocks 
National Monument 
Proposed RMP and Final 
EIS 

Grazing permits 
are currently 
being issued on an 
annual basis. 
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TABLE 3.14 
CURRENT MANAGEMENT OF LIVESTOCK GRAZING (CONT.) 

 

Current Management Decision 

Planning 
Decision 
Number Decision Source Status 

Implementation Decisions (cont.) 

Before authorizing livestock grazing on federal 
land within the Planning Area, the BLM will 
prepare an EA to determine the impacts of the 
proposed grazing use. If grazing use is approved, 
the agency will issue a temporary, nonrenewable 
grazing permit with terms for the proposed grazing 
period. As stated in the grazing regulations at Title 
43, CFR Part 4100, nonrenewable grazing permits 
may be issued on an annual basis to qualified 
applicants when forage is temporarily available, 
provided this use is consistent with multiple use 
objectives and does not interfere with existing 
livestock operations on public land. 

   

Determined which herbicide active ingredients are 
available for use on public lands in the western 
U.S., including Alaska, to improve the agency’s 
ability to control hazardous fuels and unwanted 
vegetation. In addition to the herbicides currently 
approved for use, additional active ingredients 
were considered for use by the BLM to address 
emerging weed problems associated with public 
lands, such as downy brome and invasive aquatic 
species. 

 Vegetation Treatments 
Using Herbicides on BLM 
Lands in 17 Western States 
Programmatic EIS 

Continuing 
management 

 

3.3.3 Minerals  

3.3.3.1 National Policy 

The policy of the BLM is to make mineral resources available in accordance with the objectives of the 
Domestic Minerals Program Extension Act of 1953, Mining and Minerals Policy Act of 1970, FLPMA of 
1976, National Materials and Minerals Policy Research and Development Act of 1980, the Energy Policy 
Act of 2005, and the Energy Independence and Security Act of 2007. These acts require the federal 
government to facilitate the development of mineral resources to meet national, regional, and local needs 
for domestic and defensive purposes. The BLM also is responsible for ensuring that mineral development 
is carried out in a manner that minimizes environmental damage and provides for the rehabilitation of 
affected land. See Chapter 6, section 6.16.2, for more detailed information on BLM national mineral and 
energy policy. 
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3.3.3.2 Regional Policy 

General 

Most of the public lands in the Planning Area are available for mineral entry, except where restricted by 
flood control, conservation, or other specific purposes. Areas subject to restricted mineral entry or 
withdrawal from mineral entry are noted in Table 3.15. The current management direction for minerals in 
the Planning Area is listed below. 

TABLE 3.15 
CURRENT MANAGEMENT OF MINERALS 

 

Current Management Decision 

Planning 
Decision 
Number Decision Source Status 

Carry forward as suitable for further consideration for leasing 
areas identified on the Chaco coal map; and drop-from 
consideration those areas so designated. (The Johnson 
Trading Post Tract will be considered for leasing. The Chico 
Wash Tract would be considered for leasing only if additional 
coal drilling information is obtained, and additional cultural 
resource inventories are completed. These are the only two 
tracts recommended as suitable for further consideration for 
leasing in the Chaco Management Framework Plan which are 
in the Planning Area 

M-1.1 1986 Rio Puerco 
RMP, Reprinted in 
1992 

Implemented 

Maintain free of encumbrances those lands with federally 
owned surface in and around Known Geologic Structures 
(KGSs), and areas identified as prospectively valuable for oil 
and gas except where high value surface resources have been 
designated in this planning document as needing special 
consideration and protection. In these special areas, oil and 
gas exploration and development can occur if consistent with 
the requirements, stipulations, provisions, or restrictions of 
the Management Framework Plan decisions or Management 
Plan for that high value surface resource. Consistent with 
Minerals Decision M-1.1, Where KGSs overlap coal 
resources, oil and gas production will be given priority. This 
is reflected in the wording of the Decision: 

Category G-Overlap of KGSs with medium to high potential 
coal resources. Carry forward for further consideration for 
leasing, but postpone coal leasing in producing oil and gas 
fields until BLM has determined that coal development will 
not interfere with the economic recovery of oi1 and gas.  

M-2.1 1986 Rio Puerco 
RMP, Reprinted in 
1992 

No longer 
applicable 

Implementation Decisions—Leasable 

Leasable minerals will be withdrawn in these SMAs: Pelon 
Watershed, 858 acres; San Luis Mesa Raptor Area (Arroyo 
Empedrado Watershed), 640 acres; Guadalupe Ruin and 
Community, 485 acres; Elk Springs (Juana Lopez Research 
Natural Area), 40 acres; Ojito (Querencia Watershed), 640 
acres; and Ball Ranch, 1,278 acres. 

 1986 Rio Puerco 
RMP, Reprinted in 
1992 

1991 Oil and Gas 
Amendment 

Implemented 
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TABLE 3.15 
CURRENT MANAGEMENT OF MINERALS (CONT.) 

 

Current Management Decision 

Planning 
Decision 
Number Decision Source Status 

Implementation Decisions—Leasable (cont.) 

The ROW windows will not be open to leasing.  1986 Rio Puerco 
RMP, Reprinted in 
1992 

Amended by 
the 1991 Oil 
and Gas 
Amendment 

The seasonal occupancy stipulations will be applied to these 
SMAs: San Luis Mesa Raptor Area (Rio Puerco 1), 8,364 
acres; and Elk Springs (Rio Puerco 2), 9,682 acres. 

 1986 Rio Puerco 
RMP, Reprinted in 
1992 

1991 Oil and Gas 
Amendment 

Implemented 

The no surface occupancy stipulation (Rio Puerco 3) will be 
applied to these SMAs: Jones Canyon, 649 acres; Azabache 
Station, 80 acres; Big Bead Mesa, 311 acres; Bluewater 
Canyon, 89 acres; and Cañon Tapia, 906 acres. In addition, 
1,400 acres occupied by the City of Albuquerque's Double 
Eagle II Airport are covered by this stipulation. 

 1986 Rio Puerco 
RMP, Reprinted in 
1992 

1991 Oil and Gas 
Amendment 

Implemented 

The Las Milpas gas storage stipulation (Rio Puerco 4) will be 
applied to 7,680 acres in the Ojito SMA. 

 1986 Rio Puerco 
RMP, Reprinted in 
1992 

1991 Oil and Gas 
Amendment 

Implemented 

 

Oil and Gas 

The BLM New Mexico State Office conducts a quarterly competitive lease sale to sell available oil and 
gas lease parcels in New Mexico, Oklahoma, Texas, and Kansas. In the process of preparing a lease sale 
the BLM New Mexico State Office sends a draft parcel list to each field office where the parcels are 
located. Field Office staff then review the legal descriptions of the parcels to determine if they are in areas 
open to leasing; if appropriate stipulations have been included; if new information has become available 
which might change any analysis conducted during the planning process; if appropriate consultations 
have been conducted, and if there are special resource conditions of which potential bidders should be 
made aware. Once the draft parcel review is completed and returned to the State Office, a list of available 
lease parcels and stipulations is made available to the public through a Notice of Competitive Lease Sale.  

An abridged version of the current RPFO oil and gas stipulations that may be attached to leases scheduled 
to be auctioned are as shown in Table 3.16. 
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TABLE 3.16 
CURRENT OIL AND GAS LEASE STIPULATIONS 

 
Oil and Gas 

Lease 
Stipulation Type/Name Stipulation Content 

Rio Puerco 1 Timing limitation 
stipulation - Important 
seasonal wildlife habitat 
– (July 2 through January 
31) 

To protect important seasonal wildlife habitat, exploration, drilling, 
and other development activity will be allowed only during the period 
from July 2 to January 31. 

Rio Puerco 2 Timing limitation 
stipulation - Important 
seasonal wildlife habitat 
– (May 15 through 
November 15) 

To protect important seasonal wildlife habitat, exploration, drilling, 
and other development activity will be allowed only during the period 
from May 15 to November 15. 

Rio Puerco 3 No surface occupancy - 
Cultural resources and 
aviation facilities 

When special cultural resources or aviation facilities are present within 
a leas parcel, no occupancy or other activity on the surface of the 
leased lands is allowed. 

Rio Puerco 4 No surface occupancy - 
Gas storage facility 

When a lease parcel is located within the Public Service Company of 
New Mexico (Southern Union Gas Company) Las Milpas gas storage 
facility, the lessee is given notice that all or portions of the lease area 
contain special values needed for special purposes, or require special 
attention to prevent damage to surface resources. Any surface use or 
occupancy within such areas is strictly controlled. Use or occupancy is 
authorized only when the lessee/operator demonstrates that the area is 
essential for operations and when the lessee/operator submits a surface 
use and operations plan which is satisfactory to the BLM for the 
protection of these special values and existing or planned uses. 

Rio Puerco 5 Controlled surface use - 
Designated ACEC 

When a leased parcel is located within a designated ACEC, the lessee 
is given notice that all or portions of the lease area contain special 
values needed for special purposes, or require special attention to 
prevent damage to surface resources. Any surface use or occupancy 
within such areas will be strictly controlled. Use or occupancy will be 
authorized only when the lessee/operator demonstrates that the area is 
essential for operations and when the lessee/operator submits a surface 
use and operations plan which is satisfactory to the BLM for the 
protection of these special values and existing or planned uses. 

Rio Puerco 6 National Register of 
Historic Places 

When a lease parcel contains a potential or known cultural resource 
site eligible for inclusion in the NRHP, the lessee is given notice that 
all or portions of the lease area contain special values needed for 
special purposes, or require special attention to prevent damage to 
surface resources. Any surface use or occupancy within such areas will 
be strictly controlled. Use or occupancy will be authorized only when 
the lessee/operator demonstrates that the area is essential for 
operations and when the lessee/operator submits a surface use and 
operations plan which is satisfactory to the BLM for the protection of 
these special values and existing or planned uses. 
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TABLE 3.16 
CURRENT OIL AND GAS LEASE STIPULATIONS (CONT.) 

 
Oil and Gas 

Lease 
Stipulation Type/Name Stipulation Content 

Rio Puerco 7 Santa Ana Exchange When a parcel is nominated for oil and gas leasing that falls within 
the area proposed by the New Mexico State Land Office to be 
exchanged with Santa Ana Pueblo, no actions towards leasing the 
parcel should be taken without approval from the RPFO. 

Rio Puerco 8: Timing limitation 
stipulation - Protection of 
recreational, wildlife, and 
cultural values – 
(February 1, to July 1) 

In order to protect important seasonal wildlife habitat, recreation 
opportunities, and cultural values, exploration, drilling, and other 
development activity will be allowed only during the period from 
February to July 1.  

Rio Puerco 9 Controlled surface Use - 
Protection of recreational, 
wildlife and cultural 
values (Cañon Jarido) 

When a lease parcel is located near the Cañon Jarrido SMA, surface 
occupancy or use is subject to the following special constraints: the 
lessee is given notice that all or portions of the lease area contain 
special values, are needed for special purposes, or require special 
attention to prevent damage to surface resources. Any surface use or 
occupancy within such areas will be strictly controlled. Use or 
occupancy will be authorized only when the lessee/operator 
demonstrates that the area is essential for operations and when the 
lessee/operator submits a surface use and operations plan which is 
satisfactory to the Bureau of Land Management for the protection of 
these special values and existing or planned uses.  

Rio Puerco 10 No surface occupancy - 
Location contains a 
church or cemetery  

When a lease parcel contains a church or cemetery, no surface 
occupancy is allowed 

Rio Puerco 11 Controlled surface use - 
Torrejon Fossil Fauna 
ACEC 

When a lease parcel is located within the Torrejon Fossil Fauna 
ACEC, surface occupancy or use is subject to the following special 
constraints: a pedestrian survey must be conducted for 
paleontological material, using a qualified paleontologist, prior to any 
surface disturbing activity. (Qualification identified in BLM 
Handbook 8270). The survey is used to determine appropriate level 
of mitigation during construction activities and production stages of 
the lease. A report on the results of the paleontological survey must 
be submitted to BLM as part of the permit application for the 
proposed lease activity 
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TABLE 3.16 
CURRENT OIL AND GAS LEASE STIPULATIONS (CONT.) 

 
Oil and 

Gas Lease 
Stipulation Type/Name Stipulation Content 

New 
Mexico 4 

Stipulation for 
leases subject to a 
highway Material 
site ROW 

When a lease parcel is located within an area that contains a highway material 
ROW, the lessee must conform to the following requirements: 1) the New 
Mexico State Highway Department will have unrestricted rights of ingress and 
egress to the ROW; 2) the lessee may not conflict with the right of the New 
Mexico State Highway Department to remove any road-building materials 
from the ROW; 3) the New Mexico State Highway Department reserves the 
right to set up, operate, and maintain such facilities as are reasonable to 
expedite the removal, production, and use of the materials; and the lessee shall 
not interfere with the Highway Department's use of the property for such 
purposes; 4) the lessee will make no excavations and erect no structures on the 
right-of-way that might be adverse to the use and interest of the land by the 
New Mexico State Highway Department. 

New 
Mexico 6 

No surface 
occupancy 
Continental Divide 
Trail 

For lease parcels that contain sections of the Continental Divide National 
Scenic Treadway, no surface occupancy or other surface disturbance is 
allowed within 1,000 feet of the trail. The distance may be modified when 
specifically approved in writing by the BLM. 

New 
Mexico 8 

Lease notice – Coal 
protection 

When federal coal resources exist within a lease parcel, operations authorized 
by the lease may be altered or modified by the authorized officer in order to 
conserve and protect the mineral resources and provide for simultaneous 
operations. 

New 
Mexico 9 

No surface 
occupancy – 
Pooling purposes 

When a lease parcel falls within an area that is part of a unit or pool, no 
surface occupancy is allowed.  

New 
Mexico 10 

Drainage stipulation 
for federal lands 

When wells on adjacent leases have the potential to drain the fluid minerals 
within a lease parcel, the lessee is notified that all or part of the lands 
contained in the lease are subject to drainage by well(s) located adjacent to the 
lease. The lessee is required within six months of lease issuance to submit 
plans for protecting the lease from drainage. Compensatory royalty will be 
assessed effective the expiration of this six-month period if no plan is 
submitted.  

New 
Mexico 11 

Lease Notice: 
Special cultural 
resource 

All development activities proposed under the authority of a lease are subject 
to compliance with Section 106 of the NHPA and Executive Order 13007. The 
lease areas may contain historic properties, traditional cultural properties 
(TCPs), and /or sacred sites currently unknown to the BLM that were not 
identified in the Resource Management Plan or during the lease parcel review 
process. Depending on the nature of the lease developments being proposed 
and the cultural resources potentially affected, compliance with Seciton106 of 
the NHPA and Executive Order 13007 could require intensive cultural 
resource inventories, Native American consultation, and mitigation measures 
to avoid adverse effects—the costs for which will be borne by the lessee. The 
BLM may require modifications to or disapprove proposed activities that are 
likely to adversely affect TCPs or sacred sites for which no mitigation 
measures are possible. This could result in extended time frames for 
processing authorizations for development activities, as well as changes in the 
ways in which developments are implemented. 
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TABLE 3.16 
CURRENT OIL AND GAS LEASE STIPULATIONS (CONT.) 

 
Oil and Gas 

Lease 
Stipulation Type/Name Stipulation Content 

New Mexico 
12 

No surface 
occupancy – 
Occupied 
structures and 
dwellings 

When a lease parcel contains dwellings or structures occupied by one or more 
persons, no surface occupancy by the lessee is allowed in those portions of the 
lease. The minerals beneath the restricted lands may be developed by 
directional drilling from outside the restricted area. The purpose of this lease 
stipulation is to lessen the impacts caused by mineral resource development on 
a place of residence and the occupants within.  

 

3.3.4 Recreation and Visitor Services 

Direction for managing recreational uses in the Planning Area is currently established in the Rio Puerco 
RMP, as amended. Table 3.17 presents the existing management decisions for recreation use in the 
Planning Area. Refer to Section 3.3.5–Transportation and Access for decisions regarding OHV 
management.  

TABLE 3.17 
CURRENT MANAGEMENT OF RECREATION 

 

Current Management Decision 

Planning 
Decision 
Number Decision Source Status 

Retain all public lands with a B or higher 
Recreation Inventory System (RIS) rating in 
public ownership within Bluewater Canyon. 

Divide 
MFP 

R-1.2  

1986 Rio Puerco RMP, 
Reprinted in 1992 

Ongoing 

Close Bluewater ACEC to OHV use.  Divide 
MFP 

R-5.2 

1986 Rio Puerco RMP, 
Reprinted in 1992 

Implemented 

Allow authorized use of bike trails and 
limited use of these trails for equestrian in 
the White Mesa Bike Trails 

 NM-110-04-073 Implemented 

Three separate race areas for the purpose of 
motorcycle endurance racing – Race Course 
A, B, and C. Rotational basis each year for 
events only.  

 Race Course A 
NM-010-2002-029 
Race Course B 
NM-010-2004-071 
Race Course C 
NM-010-20012-003 

Implemented 

Allow for the authorized use of both play 
area and event use at the San Ysidro Trials 
Area. 

 1986 Rio Puerco RMP, 
Reprinted in 1992 

Continuing 
management 
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TABLE 3.17 
CURRENT MANAGEMENT OF RECREATION (CONT.) 

 

Current Management Decision 

Planning 
Decision 
Number Decision Source Status 

Prohibit sale of commercial or home-use 
firewood permits, timber, or Christmas trees 
in Bluewater Canyon. 

Divide 
MFP 

R-7.1 

1986 Rio Puerco RMP, 
Reprinted in 1992 

Implemented 

Construct an interpretive area/scenic 
overlook with display at the rim of 
Bluewater Canyon. 

Divide 
MFP 

R-9.1 

1986 Rio Puerco RMP, 
Reprinted in 1992 

Not 
implemented, 
vandalism in 
area does not 
permit 
construction 

Perea Nature Trail allows for interpretation 
of the Rio Salado as well as a bird watching 
site. 

  Continuing 
management 

Establish the CDT through the upper 
Planning Area 

 NM-110-2006-020 Implemented 

Attempt to acquire private lands within 
sensitive areas in Bluewater Canyon. 

Divide 
MFP  

R-14.3 

1986 Rio Puerco RMP, 
Reprinted in 1992 

Implemented 

Ensure that Recreation Opportunity 
Spectrum (ROS) category objectives are 
considered in the activity plan/environmental 
assessment process. 

 1986 Rio Puerco RMP, 
Reprinted in 1992 

 

Continue to implement those MFP decisions 
which are not affected by the wilderness 
study process or which are consistent with 
the BLM's Wilderness IMP. 

   

Assist in the development of activity plans 
for the following SMAs to ensure that ROS 
category and other recreation objectives are 
met: Historic Homesteads, Cañon Jarido, 
Jones Canyon, Azabache Station, Cabezon 
Peak, Ignacio Chavez, Elk Springs, Tent 
Rocks, Ojito, Pronoun Cave Complex, 
Continental Divide Trail, 1870s Wagon 
Road Trail, El Malpais, and Petaca Pinta.  

 1986 Rio Puerco RMP, 
Reprinted in 1992 

Some but not all 
were 
implemented. 
Some areas have 
very little use – 
if, in the future 
these areas 
become heavily 
used, a activity 
plan could be 
implemented  
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TABLE 3.17 
CURRENT MANAGEMENT OF RECREATION (CONT.) 

 

Current Management Decision 

Planning 
Decision 
Number Decision Source Status 

Implementation Decisions 

Consider Recreation Area Designations of 
SRMAs and Extensive Recreation 
Management Areas (ERMAs) which could 
include ACEC designation for the 
appropriate Recreation Key Features.  

 1986 Rio Puerco RMP, 
Reprinted in 1992 

Continuing 
management 

Update road inventory and assess the 
resulting influences and changes in ROS 
categorizations. 

 1986 Rio Puerco RMP, 
Reprinted in 1992 

Continuing 
management 

Collect visitor use data.  1986 Rio Puerco RMP, 
Reprinted in 1992 

Continuing 
management 

 

Recreation Program Goals and Objectives 

The objective of the recreation program is to ensure the continued availability of quality outdoor 
recreation opportunities and experiences that are not readily available from other sources. BLM rules of 
conduct (43 CFR 8365) establish a fundamental framework for the management of all recreation uses on 
public land. The emphasis of these rules of conduct is on the protection of public lands and resources, and 
they are for the protection, comfort, and well-being of the public. Beyond this, recreation management in 
the Planning Area is influenced by public demand, policy for certain types of recreation uses (e.g., 
hunting, OHV use, non-motorized trails), and consistency with the existing management decisions. 

BLM’s general recreation management policy is described in BLM Manual parts 8300 and 8320, and 
NLCS policy. General objectives of BLM’s recreation management program are to: 1) provide a broad 
spectrum of recreation resources, dependent on recreation opportunities, to meet the needs and demands 
of public land visitors; 2) foster agency-wide efforts to improve service to the visiting public; 3) maintain 
high-quality recreation facilities to meet public needs and enhance the image of the agency; and 4) 
improve public understanding and support of BLM by effectively communicating the agency’s multiple-
use-management programs to the recreation visitor. BLM plans for outdoor recreation in response to 
issues and concerns identified in the RMP process. BLM also identifies and evaluates public recreation 
needs and available recreation resources on public lands to determine the appropriate allocation of 
resources for recreation and the extent of required services and management. 

A large part of BLM’s recreation program is geared toward responding to public demand and building 
constituencies by providing visitor information and services as well as issuing special recreation permits. 
BLM provides management plans, brochures, and maps to the public by mail or at the RPFO. With 
respect to special recreation permits, BLM has issued and continues to issue commercial permits for 
outfitting and guide services and competitive permits for OHV events.  
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Recreation Opportunity Spectrum 

A ROS inventory was conducted for the RPFO and is described in the 1986 RMP. According to BLM 
Manual 8320, ROS is defined as a continuum used to characterize recreation opportunities in terms of 
setting, activity, and experience opportunities. ROS is a conceptual planning tool that applies a set of 
criteria to a land area’s physical, social, and managerial settings to describe the existing conditions, which 
in combination define a land area’s capability and suitability for providing a particular range of 
recreational experience opportunities. 

Per BLM Manual 8320, the ROS is subdivided into six classes that cover the full spectrum of experience 
opportunities: primitive, semi-primitive non-motorized, semi-primitive motorized, roaded natural, rural, 
and urban. Once these opportunities have been defined, managers are able to determine which 
opportunities are provided and are able to assess the impacts of other resource actions on the recreation 
resource. In addition, the ROS establishes management objectives for recreation resources, which are 
defined as follows: 

• Primitive – The primitive class is managed to be essentially free from evidence of humans and 
on-site controls. Motor vehicle use within the area is not permitted. The area is managed to 
maintain an extremely high probability of experiencing isolation from others (not more than three 
to six encounters per day) and little to no managerial contact. Independence, closeness to nature, 
self-reliance, and an environment that offers a high degree of challenge and risk characterize this 
class. Backcountry use and management of renewable resources is subject to the protection of 
backcountry recreational values. 

• Semiprimitive Nonmotorized – Semi-primitive non-motorized areas are managed to be largely 
free from the evidence of humans and onsite controls. Motor vehicle use is not permitted (except 
as authorized). Facilities for the administration of livestock and for visitor use are allowed but 
limited. Project designs stress the protection of natural values and maintenance of the 
predominantly natural environment. Areas are managed to maintain a good probability of 
experiencing minimum contact with others, self-reliance through the application of backcountry 
skills, and an environment that offers a high degree of risk and challenge. Backcountry use and 
management of renewable resources are dependent on maintaining naturally occurring 
ecosystems. The consumption of renewable resources is subject to the protection of backcountry 
recreational values. 

• Semiprimitive Motorized – These areas are managed to provide a natural-appearing 
environment. Evidence of humans and management controls are present but subtle. Motor vehicle 
use is allowed, but the concentration of users should be low. On-site interpretive facilities, low-
standard roads and trails, trailheads, and signs should stress the natural environment and be the 
minimum necessary to achieve objectives. The consumption of natural resources is allowed. 
Effort is taken to reduce the impact of utility corridors, ROWs, and other surface-disturbing 
projects on the natural environment. Frequency of managerial contact with visitors is low to 
moderate. 
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• Roaded Natural – Roaded natural areas are managed to provide a natural-appearing environment 
with moderate evidence of humans. Motor vehicle use is permitted and facilities for this use are 
provided. Concentration of users is moderate with evidence of others prevalent. Resource 
modification and use practices are evident but harmonize with the natural environment. 
Placement of ROWs, utility corridors, management facilities, and other surface-disturbing 
activities would be favored here over placement in semi-primitive non-motorized and semi-
primitive motorized areas. The consumption of natural resources is allowed except at developed 
trailheads, developed recreational areas and sites, and where geological, cultural, or natural 
interests prevail. Frequency of managerial contact with visitors is moderate. 

• Rural – Rural areas are managed to provide a setting that is substantially modified with moderate 
to high evidence of civilization. Motor vehicle use is permitted. Concentration of users is often 
high with substantial evidence of others. Resource modification and use practices are mostly 
dominant in a somewhat manicured environment. Standards for road, highway, and facility 
development are high for user convenience. Frequency of managerial contact with visitors is 
moderate to high. 

• Urban – Urban areas are managed to provide a setting that is largely modified. Large numbers of 
users can be expected, and vegetation cover is often exotic and manicured. 

Rural and urban recreation opportunities were determined non-relevant to the RPFO public land in the 
1986 RMP and as amended in the 1992 RMP. BLM assessed ROS for specific management areas: 

• Cabezon Peak – Semi-Primitive Non-Motorized  

• White Mesa Bike Trails – Semi-Primitive Non-Motorized 

• Oh My God Motorcycle Race Tracks – Roaded Natural 

• San Ysidro Trials Area – Semi-Primitive Motorized 

• Perea Nature Trail – Roaded Natural 

• Guadalupe Ruin – Semi-Primitive Non-Motorized 

• Azabache Station – Roaded Natural 

• Ignacio Chavez – 23,587 acres of Primitive, 8,800 acres of Semi-Primitive Non-Motorized, 3,696 
acres of Semi-Primitive Motorized, and 7,065 acres of Roaded Natural  

3.3.5 Transportation and Access  

Direction for managing transportation and access in the Planning Area is established primarily by the 
1986 Rio Puerco RMP, as amended. 
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The general objectives of BLM’s transportation management program are to provide adequate access for 
administrative purposes and to accommodate public use in support of BLM’s multiple use programs. 
Various BLM manuals provide guidance regarding transportation management for public land, including 
BLM Manual 9113 (on roads), BLM Manual 9114 (on trails), and BLM Manual H-1601-1 (Appendix C, 
Section II on travel management). BLM transportation and travel management plans identify the 
following for each BLM-managed road or trail: management objectives for that road or trail, types of use 
allowed, functional class, road or trail standard, and maintenance level. In accordance with BLM Manual 
H-1601-1, Land Use Planning Handbook, travel in WSAs is limited to ways and trails existing at the time 
the area became a WSA, unless further restricted. 

In accordance with 43 CFR 8340, all public land must be designated as open, limited, or closed to 
motorized vehicle use, and although cross-country OHV use is permitted in areas designated as open, 
undue and unnecessary degradation of resources is not permitted on any area of public land. BLM’s OHV 
area designations are defined as follows: 

• Open – BLM designates areas as open for intensive OHV use where there are no compelling 
resource protection needs, user conflicts, or public safety issues to warrant limiting cross-country 
travel. 

• Limited – The limited designation is used where vehicular use must be restricted to meet specific 
resource management objectives. Limitations may include placing restrictions on the number or 
type of vehicles, limiting the time or season of use, allowing only permitted or licensed use, 
limiting the use to existing roads and trails, and limiting use to designated roads and trails. BLM 
may place other limitations, as necessary, to protect resources, particularly in areas used 
intensively by motorized-OHV enthusiasts, or where competitive events take place. 

• Closed – BLM designates closed areas as necessary to protect resources, ensure visitor safety, or 
reduce user conflicts. 

BLM guidance does not allow the operation of an OHV without full-time use of an approved spark 
arrester and muffler. The vehicle also must display the required state OHV registration. An OHV user is 
prohibited from operating, parking, or leaving a motorized vehicle in violation of posted restrictions, or in 
a manner or location that would result in any of the following (USDI BLM 1995b): 

• Creation of a safety hazard 

• Interference with other authorized users or uses 

• Obstruction or impediment of normal or emergency traffic movement 

• Interference with or impediment of administrative activities 

• Interfere with the parking of other vehicles 

• Endangerment of property or any person 
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Acquisition of easements is often necessary to allow access to public lands, and acquisition needs are 
identified as part of BLM’s travel management planning. It is BLM’s policy that roads or trails should be 
constructed only where there is no access through existing roads and trails, or when off-road travel is not 
possible for any reason, such as terrain, and protection of a particular resource (USDI BLM 1986a). The 
BLM has not developed a transportation plan for any of the BLM-managed land within the Planning 
Area, but will be implementing a plan in the near future. As of November 2009, transportation inventory 
has been groundtruthed; see Map 3.1 for preliminary information. Routes within the ACECs and WSAs 
will receive designations as part of the RMP/EIS process that is currently underway. 

A list of management decisions related to transportation and access is provided in Table 3.18. 

TABLE 3.18 
CURRENT MANAGEMENT OF TRANSPORTATION AND ACCESS 

 

Current Management Decision 

Planning 
Decision 
Number Decision Source Status 

Implementation Decisions 

Prepare sign plan and public information 
materials, including news releases and 
brochures, describing the OHV designations. 

N/A 1986 Rio Puerco RMP, 
Reprinted in 1992 

Implemented 

Prepare a Federal Register notice 
announcing the OHV designations. 

N/A 1986 Rio Puerco RMP, 
Reprinted in 1992 

Not implemented 

Initiate signing program for the OHV limited 
and closed areas. Initiate signing program 
for SMAs, with highest priority for EI 
Malpais, Ojito, and Tent Rocks. Place signs 
on race course after annual Oh My God 100 
race reminding participants that the area is 
once again limited to existing roads and 
trails. 

N/A 1986 Rio Puerco RMP, 
Reprinted in 1992 

Implementation at 
Tent Rocks, and 
Ojito; 
Implemented only 
during Oh My God 
100 race (not 
implemented 
throughout the 
year); Not 
implemented in El 
Malpais 

Develop a monitoring plan for the open 
areas. 

N/A 1986 Rio Puerco RMP, 
Reprinted in 1992 

Not implemented 
(Currently 
developing road 
plan) 
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3.3.6 Lands and Realty 

3.3.6.1 Land Tenure 

TABLE 3.19 
CURRENT MANAGEMENT OF LANDS AND REALTY 

 

Current Management Decision 

Planning 
Decision 
Number Decision Source Status 

Make 600 acres of land available for disposal within the 
extraterritorial boundaries of Grants and Milan. 

L-1.1 1986 Rio Puerco 
RMP Reprinted in 
1992 

Not implemented 

Make available for disposal or Land Use Authorization 
consideration about 200 acres of small, isolated tracts near 
Belen, Los Lunas, and Aragon, which are suited for urban 
and suburban expansion, but are not part of the Rio Grande 
Occupancy Resolution Program acreage. 

L-1.2 1986 Rio Puerco 
RMP Reprinted in 
1992 

Not implemented 

Make 480 acres, surrounded by Laguna Indian Reservation 
lands, available for disposal or Land Use Authorization 
consideration. 

L-2.1 1986 Rio Puerco 
RMP Reprinted in 
1992 

Not implemented 

See MFP 

Make two tracts of public land available for disposal with 
the first option to Grants Municipal School System as 
school sites. 

L-3.1 1986 Rio Puerco 
RMP Reprinted in 
1992 

Not implemented 

Make two 40 acre sites available for disposal with first 
option to the Valencia Board of County Commissioners. 
Make about 46 acres available for disposal for residential 
development near Los Lunas. 

L-3.2 1986 Rio Puerco 
RMP Reprinted in 
1992 

Not implemented 

Provide 720 acres under R&PP to Grants and San Fidel. L-3.3 1986 Rio Puerco 
RMP Reprinted in 
1992 

Not implemented 

Establish a north-south ROW corridor for future ROW 
needs, which will follow the two existing Tucson Electric 
Power 345 kV lines.  

L-4.2 1986 Rio Puerco 
RMP Reprinted in 
1992 

Implemented 

Dispose of an estimated 300 acres of public land near Los 
Lunas and Aragon which are located within the Rio Grande 
Occupancy Resolution Program area by 1995. Title transfer 
will be to those people who qualify under the provisions of 
the Color of Title Act of 1928. 

L-5.1 1986 Rio Puerco 
RMP Reprinted in 
1992 

Implemented 
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TABLE 3.19 
CURRENT MANAGEMENT OF LANDS AND REALTY (CONT.) 

 

Current Management Decision 

Planning 
Decision 
Number Decision Source Status 

Retain surface ownership of all lands in the San Augustine 
Coal Area that have the potential for surface coal mining. 
Dispose of the remainder of the isolated tracts. 

Lands identified are subject to change as the coal resource 
is further delineated. 

The preferred method of disposal would be by exchange, 
although disposal by sale or other appropriate means is 
acceptable. 

Establishment of total estates will be a priority for the lands 
identified for exchange. 

L-6.1 1986 Rio Puerco 
RMP Reprinted in 
1992 

Arlene to look 
into 

Implementation Decisions 

Complete Rio Grande Occupancy Resolution Program.   Implemented 

Process ROW applications as received.   Continuing 
management 

Complete exchange with the New Mexico and Arizona 
Land Company to acquire mineral estate in the El Malpais 
NCA. 

  Implemented 

Acquire through exchange the identified state lands located 
in the SMAs. State lands in El Malpais NCA have priority 
is state and in WSAs.  

  Implemented 

Acquire the identified private lands located in the SMAs. 
Exchange is the preferred means of acquisition and the El 
Malpais NCA is the first priority for private land 
acquisition. 

  Continuing 
management 

Dispose of lands identified as suitable for disposal. 
Exchange is the preferred method of disposal. 

  Continuing 
management 

Process R&PP applications as received.   Continuing 
management 

Implementation Decisions (cont.) 

Process Land Use permit applications as received.   Continuing 
management 

Process withdrawals. Mineral withdrawals in the SMAs are 
the first priority. 

  Continuing 
management 

Perform compliance checks as needed.   Continuing 
management 

 

December 2009 3-50 Rio Puerco Field Office RMP/EIS 
  Analysis of the Management Situation 



3.0―Current Management Direction 

Though goals and objectives are not explicitly mentioned, the Rio Puerco RMP provides general guidance 
to consolidate public land holdings in a blocked pattern based on multiple resource management and 
administrative considerations. Considerations include disposal of isolated parcels of land that are difficult 
and uneconomical to manage, or areas where disposal serves important objectives such as community 
expansion for economic development, which could not be achieved prudently on land other than public 
land. 

General guidelines for land tenure adjustments outlined in the Rio Puerco RMP are as follows: 

• Public lands will be considered for disposal when: a) it has been determined the lands are no 
longer required for a federal project or a resource management activity, b) the disposal of the 
lands will serve important public objectives, or c) the lands are isolated and difficult to manage 
under present BLM standards. 

• Disposal of public land may be accomplished by sale, exchange, or R&PP patent pursuant to 
applicable federal authority such as Section 203 of the FLPMA of 1976 (PL 94-579) or the R&PP 
Act (43 USC 869 et. seq.). 

• Items examined while considering the merits of any disposal or acquisition action include 
consistency and conformance, threatened or endangered plant/animal species and their habitat, 
wilderness values, prime and unique farmlands, floodplain/flood hazard evaluation, cultural and 
paleontological resource values, visual resources, ACECs, wetlands, existing rights and uses, 
controversy, health and safety, mineral resources, adjacent uses, and ownership. 

• Additional conservation is given to whether the exchange is in the public interest, and, whether 
the lands offered are of comparable value to the public land selected. 

Though the Rio Puerco RMP identifies general areas for disposal and acquisition, the boundaries of those 
areas are flexible and may be adjusted to allow the BLM to efficiently carry out its management of public 
land, as long as the adjustments are consistent with the MOU dated October 3, 1984, between the New 
Mexico State Land Office and BLM. 

About 58,000 acres of scattered and isolated tracts of public land within the land ownership adjustment 
issue area will be considered potentially available for ownership adjustment. Exchange of these public 
lands for state trust and private lands identified for acquisition as planned actions in SMAs or to benefit 
other resource management programs will be considered the preferred method of ownership adjustment. 
To expedite land ownership adjustments, exchanges for state trust land will be processed as a first 
priority. Exchanges for private lands, a more time-consuming process, will be processed as a second 
priority. R&PP disposals and public land sales will be considered as acceptable methods of ownership 
adjustment as third and fourth priorities. The method of disposal via exchange, sale, or R&PP for the 
public lands in the land ownership adjustment issue area will be determined on a case-by-case basis. All 
public sale actions will be thoroughly examined under the NEPA process, including public participation. 
The planning criteria will be considered when analyzing public sale actions. As long as any future 
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ownership adjustments conform to the theme of this alternative, such actions will be considered consistent 
with the RMP. 

Specific items to be examined while considering the merits of any disposal or acquisition action include: 
consistency and conformance with current planning, relative values, public interest, willingness to sell or 
exchange land on part of the landowner, prime and unique farmlands, floodplain/flood hazard evaluation, 
cultural and paleontological resource values, Native American religious values, visual resources, areas of 
critical environmental concern, wetlands and riparian areas, existing rights and uses, controversy, health 
and safety, adjacent uses and ownership, air resources, special status species plants or animals and their 
habitat, mineral resources, recreation, and wilderness values. 

3.3.6.2 Utility Corridors and Communications  

BLM grants use authorizations to qualified businesses, individuals, and governmental entities for the use 
of public land as well as to protect natural and cultural resources associated with public lands and 
adjacent lands. As a policy, new ROWs are issued within existing ROWs whenever possible to promote 
joint use. All ROW actions are coordinated to the fullest extent possible with federal, state and local 
government agencies, adjacent landowners, and interested individuals and groups. In addition, all ROW 
applications are analyzed site-specifically on a case-by-case basis (USDI BLM 1993a, 1986a). 

Many of the linear facilities authorized under various ROW grants have led to the establishment of de 
facto ROW corridors. The corridor philosophy within BLM is to manage current and future uses of 
ROWs on public land through a system of designated corridors. The presence of designated ROW 
corridors does not preclude the granting of a ROW on public land outside a designated corridor (Mayes 
2005). 

3.3.6.3 Withdrawals  

BLM uses withdrawals for the purpose of withholding an area of federal land from settlement, sale, 
location, or entry, under some or all of the general land laws; for the purpose of limiting activities under 
those laws to maintain other public values in the area or reserving the area for a particular public purpose 
or program; or transferring jurisdiction over an area of federal land. Under Section 204 of FLPMA, BLM 
has been given the responsibility of reviewing all land classifications and withdrawals on the BLM lands. 
The review ensures that the reasons for the withdrawal are still valid and that the smallest acreage 
possible is retained in withdrawal status (USDI BLM 1986a). Withdrawals can be continued, modified, or 
revoked or terminated, consistent with the needs, as justified by the withdrawing agency. As withdrawals 
are revoked or terminated, the land use decisions in the RMP will apply to those areas. For withdrawals 
where BLM presently has management responsibility, all RMP decisions covering those areas apply 
(USDI BLM 1993a). This management guidance applies in Planning Area. 
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3.3.6.4 Communication Sites 

The Rio Puerco RMP provides general direction for the collection of any new ROW to be located near 
existing sites or in existing corridors. As a result, many of the current ROW holders in these areas are 
authorized to sublease to other users. 

3.3.7 Special Designations 

3.3.7.1 Plans and Amendments Relevant to SMAs and Special Designation Areas 

This section begins with the 1986 Rio Puerco RMP and identifies information relevant to 23 SMAs and 
their special designations for management of resource use and protection; such as ACECs, wilderness 
areas, WSAs, wild and scenic rivers, and other applicable designations. Amendments to the 1986 Rio 
Puerco RMP made management changes relevant to the SMAs and special designations (e.g., ACEC, 
WSA, RNA). Table 3.20 summarizes the relevant information. Some of the amendments have had little 
influence on SMAs or special designation areas, others have influenced individual areas and some have 
had multiple area affects. The major designations such as WSA or ACEC are discussed in greater detail in 
sections of the AMS specific to the resource (see section 2.3.2 for WSAs). 

TABLE 3.20 
PLANS AND AMENDMENTS RELEVANT TO SMAS AND SPECIAL DESIGNATION AREAS 

 

Document 
Title Year Relevant Information 

Administrative 
Record 

Document 
Number 

Rio Puerco 
RMP 

1986 Identified 23 SMAs with conditions for the management and/or 
protection of resources (paleo, hydrologic, recreation, cultural, 
scenic, wildlife habitat, riparian habitat, wilderness, socio-cultural, 
rare plants, woodlands, geology, geologic hazards). These areas 
included ACEC, Resource Type Localities, Study Areas, National 
Historic Landmarks, NRHP Sites, Research Natural Areas, WSAs, 
National Trail System, National Natural Landmarks, Outstanding 
Natural Areas, Natural Environmental Areas, Wilderness Instant 
Study Areas, Archaeological Protection Sites. Provisions for 
resource protection were provided through mineral withdrawals, no 
surface occupancy and no surface disturbance provisions, 
cooperative management agreement proposals, ownership and 
easement acquisitions, water development proposals, closing to 
grazing, and management for protection regarding potential geologic 
hazards, closing some areas to motorized vehicle use, and limiting 
motorized vehicle use in many areas to existing roads and trails (see 
1986 Rio Puerco RMP, Table 20) 

BLM-NM-PT-
87-002-4410 
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TABLE 3.20 
PLANS AND AMENDMENTS RELEVANT TO SMAS AND SPECIAL DESIGNATION AREAS (CONT.) 

 

Document Title Year Relevant Information 

Administrative 
Record 

Document 
Number 

Final EIS for Vegetative 
Treatment on BLM 
Lands in Thirteen 
Western States 

1991 PEIS analyzing impacts of various vegetative treatment 
methods. 

BLM-WY-ES-
91-022-4320 

Oil and Gas Leasing and 
Development RMP 
Amendment/EIS 
(Albuquerque District) 

1991 Established open and closed areas for oil and gas leasing; 
determined levels of control for open areas. 

BLM-NM-PT-
92-002-4111 

Continental Divide 
National Scenic Trail 
Decision Notice and 
Finding of No 
Significant Impact 

1993 Reflected impact analysis and decision making for Central 
New Mexico section of the Cibola Planning Segment of 
trail across public land. 

Central New 
Mexico Section, 
Cibola Planning 
Segment 

Decision Record for 
Vehicle Use in the 
Ignacio Chavez SMA 

1996 Reflected impact analysis and decision making for motor 
vehicle use in the SMA. 

NM0017-94-
104 

 

El Malpais Plan/EIS 2000 Management plan for the El Malpais NCA. BLM/NM/PL-
01-010-1610 

New Mexico Standards 
for Public Land Health 
and Guidelines for 
Livestock Grazing 
Management 

2000 Identified: 1) measurable indicators of public land health 
conditions; and 2) management tools, methods, strategies 
and techniques designed to maintain or achieve functional 
conditions of resources. 

BLM/NM/PL-
00-001-1020 

 

 

Riparian and Aquatic 
Habitat Management EIS 

2000 Suggested means of achieving proper functioning 
condition for all riparian areas, and protecting/restoring 
habitat for threatened and endangered species. 

BLM/NM/PL-
00-010-1040 

Fire and Fuels RMP 
Amendment/EA for 
BLM Lands in New 
Mexico and Texas 

2004 Statewide amendment providing updated guidance for fire 
and fuels management practices. 

BLM-NM-PL-
013-2824 

Kasha-Katuwe Tent 
Rocks National 
Monument RMP/EIS 

2006 Management plan for Kasha–Katuwe Tent Rocks National 
Monument. 

BLM/NM/PL-
07-04-1610 

PEIS for Wind Energy 
Development 

2006 This decision allocates BLM land as open or closed to 
Wind Energy Development. 
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ABLE 3.20 
PLANS AND AMENDMENTS RELEVANT TO SMAS AND SPECIAL DESIGNATION AREAS (CONT.) 

 

Document Title Year Relevant Information 

Administrative 
Record 

Document 
Number 

Final EIS—Vegetative 
Treatments Using 
Herbicides on BLM 
Lands in Seventeen 
Western 
States/Programmatic 
Environmental Report 

2007 Assess, on a national level, the BLM’s use of herbicides 
and the environmental effects of using non-herbicide 
treatment methods (i.e., fire, mechanical or manual or 
biological controls). 

FES 07-21 

TPEIS, Designation of 
Energy Corridors on 
Federal Land in the 11 
Western States 

2008 For the designation of energy corridors on federal land in 
the 11 western states pursuant to Section 368 of the Energy 
Act of 2005. Section 368 requires environmental reviews 
an incorporation of the designated corridors into the 
relevant agency land use and resource management plans. 

DOE/EIS-0386 

Final PEIS for 
Geothermal Leasing in 
the Western United 
States 

2008 This decision allocates BLM land as open or closed to 
geothermal leasing. 

BLM-WO-GI-
09-003-1800 

FES 08-44 

 

3.3.7.2 Wilderness Study Areas 

All of the WSAs within the Planning Area are currently managed by BLM under the IMP for Lands under 
Wilderness Review (USDI BLM 1995b). Each WSA will continue to be managed under the Interim 
Management Policy until added to the National Wilderness Preservation System or removed by Congress 
from further wilderness consideration. If any WSA is designated as wilderness, that area would be 
managed under the Wilderness Management Policy (USDI BLM 1981), which would continue protection 
of the area and would prohibit use of motorized vehicles, landing aircraft, mechanized transport (e.g., 
bicycles), and structures or installations within the area. If the WSA were released from further 
consideration, the area would be managed under BLM management policies applicable to the area, which 
may include management as an ACEC in areas where the management designations overlap. Portions of 
WSAs that are not overlapped by another designation would be managed in accordance with the Rio 
Puerco RMP, as appropriate, if released from the Wilderness Preservation System by Congress. 

BLM manages WSAs to ensure that existing wilderness characteristics (naturalness, solitude, primitive 
and unconfined-type recreation opportunities) and special features are not impaired. Currently acceptable 
uses include hiking, hunting, horseback riding, backpacking, biking, or vehicle use on primitive ways 
established prior to enactment of FLPMA, and other activities that do not result in impairment of the 
wilderness values. Consistent with the IMP, BLM does not maintain these primitive ways. In accordance 
with the IMP, additional management of resources and uses within WSAs is described under the relevant 
resource programs throughout this chapter. Additional specific management stipulations imposed by 
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BLM apply in areas where special designations overlap (e.g., where an area is designated as both a WSA 
and an ACEC). WSA boundary markers as well as vehicle restriction signs have been installed along all 
WSA borders. 

3.3.8 Social and Economic  

Although there are existing management decisions with implications for social and economic conditions 
in the Planning Area, there are no decisions that are based solely on social or economic management. 
FLPMA requires that “management [of public lands] be on the basis of multiple use and sustained yield 
unless otherwise specified by law” (43 USC 1701 [a][7]). The definition of multiple use in FLPMA 
incorporates meeting the present and future needs of the American people; making the most judicious use 
of the land for some or all of these resources or related services over areas large enough to provide 
sufficient latitude for flexibility; the use of some land for less than all of the resources; a combination of 
balanced and diverse resource uses that takes into account the long-term needs of future generations for 
renewable and nonrenewable resources, with consideration being given to the relative values of the 
resources and not necessarily to the combination of uses that will give the greatest economic return or the 
greatest unit output (43 USC 1702 103[c]). The term “sustained yield” is defined as “the achievement and 
maintenance in perpetuity of a high-level annual or regular periodic output of the various renewable 
resources of the public lands consistent with multiple use” (43 USC 1702 [h]). 

Management direction is further provided in BLM’s Land Use Planning Handbook (H-1601), particularly 
Appendix D: Social Science Considerations in Land Use Planning Decisions (USDI BLM 2005); BLM 
IM No. 2002-167, Social and Economic Analysis for Land Use Planning (USDI BLM 2002c); and BLM 
IM No. 2002-164, Guidance to Address Environmental Justice in Land Use Plans and Related National 
Environmental Policy Act Documents (USDI BLM 2002d). 

3.3.8.1 Tribal Interests 

As with Social and Economic Conditions, there are no decisions in the existing RMP that are specifically 
based on Tribal Interests. However, Native American Religious Freedom was specifically addressed in 
the existing RMP, stating that Native Americans will be notified of upcoming projects on an annual basis, 
and encouraged to become involved in the process. Because the RPFO does not have any treaty-based 
subsistence uses that may affect management of wildlife, Tribal consultation is conducted under cultural 
resource authorities and policies (see Chapter 6). 

TABLE 3.21 
CURRENT MANAGEMENT FOR TRIBAL INTERESTS 

 

Current Management Decision 

Planning 
Decision 
Number Decision Source Status 

All project and activity-level plans will 
consider Native American religious 
freedom through consultation. 

 1986 Rio Puerco RMP Ongoing 
management 
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3.3.8.2 Public Safety 

A primary objective of the 2004 Statewide Fire and Fuels Management Plan Amendment is to reduce the 
risk to human life and property from wildland fire (USDI BLM 2004b). Treatments are focused on public 
land within wildland/urban interface areas. The 2004 Fire Management Plan prepared by the Las Cruces 
Field Office (USDI BLM 2004a) calls for fire and resource personnel to improve protection of human life 
and property through aggressive fire protection, reduction of hazardous fuels, and restoration of fire 
damaged ecosystems. Above all, firefighter and public safety is the first priority in every fire management 
activity (USDI BLM 2004a).  

In addition, BLM’s IM 2000-182, Mitigating and Remediating Physical Safety Hazards at Abandoned 
Mine Land (AML) Sites, establishes policy, priorities, and plans to support the elimination or reduction of 
physical hazard and safety risks at abandoned mine lands. The long-term goal of the BLM is to eventually 
identify and address hazards at every known AML site on public lands. Since resources are unavailable to 
accomplish this goal in the short term, the immediate priority is to clean up those AML sites situated in 
locations where a death or injury may occur and the site has not already been addressed, or at those sites 
that are situated on or in immediate proximity to developed recreation sites and areas with high visitor use 
(USDI BLM 2000c). 

In 1999, a MOU/Joint Powers Agreement between the NMEMNRD and the BLM New Mexico State 
Office established cooperative procedures to accomplish the reclamation of abandoned mine sites on 
BLM-administered lands and replaced the MOU/Joint Powers Agreement that expired on August 31, 
1995 (NMEMNRD 1999). 

3.3.8.3 Hazardous Materials 

As part of the maintenance and management of the public lands a variety of hazardous materials are 
utilized. These include paint (both in gallon cans and spray cans), paint thinner, automobile lubricants (oil 
and grease), chainsaw fuel and lubricants, fusee, and propane. There is a 55-gallon drum that is used to 
temporarily store used motor oil, which eventually is disposed of through a licensed recycling service. 
The Socorro Field Office uses three fire-proof cabinets to store the paint, automobile lubricants, chainsaw 
fuel and lubricants, and the chainsaws themselves. These cabinets are kept in a quonset hut storage 
facility located in the ware yard area away from the office building. Likewise, the propane is stored in this 
facility in standard 20-pound bottles. Another management technique used by BLM is prescribed burning. 
These prescribed fires are started using either drip torches or fusee. The fuel for the drip-torches used in 
these operations is a mixture of gasoline and diesel (3 or 4 parts diesel to one part gasoline). 
Approximately 100 gallons of this fuel mixture is stored in the ware yard area of the Field Office in a 
separate, fire-proof metal storage building. Spill containment is integrated into the building design and the 
door is kept locked at all times to prevent access by unauthorized personnel. 

Regular inventories are performed to track the types and amounts of all these materials maintained at the 
RPFO and Material Safety Data Sheets are kept on file for each of these materials as well. 
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3.3.8.4 Social and Economic Conditions  

Although there are existing management decisions with implications for social and economic conditions 
in the Planning Area, there are no decisions that are based solely on social or economic management. 
FLPMA requires that “management [of public lands] be on the basis of multiple use and sustained yield 
unless otherwise specified by law” (43 USC 1701 [a][7]). The definition of multiple use in FLPMA 
incorporates meeting the present and future needs of the American people; making the most judicious use 
of the land for some or all of these resources or related services over areas large enough to provide 
sufficient latitude for flexibility; the use of some land for less than all of the resources; a combination of 
balanced and diverse resource uses that takes into account the long-term needs of future generations for 
renewable and nonrenewable resources, with consideration being given to the relative values of the 
resources and not necessarily to the combination of uses that will give the greatest economic return or the 
greatest unit output (43 USC 1702 103[c]). The term sustained yield is defined as “the achievement and 
maintenance in perpetuity of a high-level annual or regular periodic output of the various renewable 
resources of the public lands consistent with multiple use” (43 USC 1702 [h]). 

Management direction is further provided in BLM’s Land Use Planning Handbook (H-1601), particularly 
Appendix D: Social Science Considerations in Land Use Planning Decisions (USDI BLM 2005); BLM 
IM No. 2002-167, Social and Economic Analysis for Land Use Planning (USDI BLM 2002c); and BLM 
IM No. 2002-164, Guidance to Address Environmental Justice in Land Use Plans and Related NEPA 
Documents (USDI BLM 2002d). 
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4.0—MANAGEMENT ADEQUACY AND OPPORTUNITIES 

4.1 RESOURCES 

4.1.1 Air Quality  

The RMP should incorporate the objectives for air quality, describe the current condition of air resources 
within the Planning Area, provide actions or limitations to manage air resources, conduct appropriate 
analysis of impacts to air quality, ensure conformance with the New Mexico State Implementation Plan, 
and provide for collaboration on regional issues with local, state and federal agencies. The analyses of 
impacts on air quality as a result of activities on BLM-administered public lands should include 
recreational use of vehicles, construction activities, and oil and gas development. 

Current plan decisions remain appropriate to achieve objectives, but changes may be needed to reflect the 
expected future conditions in the Planning Area, and some standards and objectives may need to be 
clarified or adjusted. 

4.1.2 Geology  

No specific decisions exist for geology; therefore, management adequacy and opportunities should be 
evaluated such that new decisions may be developed for these resources, consistent with current policy. 

Conservation of geologic features is largely accomplished through management prescriptions for other 
resources, such as soils, visual resources, etc., and through the designation of SMAs. Additional 
management prescriptions specific to geologic resources may not be necessary. Certain areas may contain 
geologic resources that are unusual or outstanding and may be considered for designation as Research 
Natural Areas, Areas of Critical Environmental Concern, etc. The following geologic values should be 
considered as areas containing future management opportunities. 

Planning Unit 1 

Currently there are locations within the Planning Area, and Planning Unit 1, which have received special 
designation (see special designation GIS maps). In Planning Unit 1, the Chain of Craters WSA was 
designated as such because it met the four WSA criteria. One of those criteria is that of natural 
characteristics which in Chain of Craters was to preserve special geologic features. In Planning Unit 1, 
those features include a dominant volcanic landscape with a series of scenic cinder cones. There are no 
new areas within Planning Unit 1 currently being considered for any special designations based on 
geologic resources. 
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Planning Unit 2 

There are locations within the Planning Area and Planning Unit 2 which have received special 
designation (see special designation GIS maps). In Planning Unit 2, the Petaca Pinta WSA was designated 
as such because it met the four WSA criteria. One of those criteria is that of natural characteristics which 
in Petaca Pinta was to preserve special geologic features. Those features include Blue Water Canyon, a 
box canyon containing spectacular sandstone escarpments and rugged topography. 

Another area in Planning Unit 2 that should be considered as a candidate for SMA status is the Sierra 
Verde shield volcano. This very large volcano covers most of sections 4-9, T6N-R4W and sections 1 and 
12, T6N-R5W, and is a textbook example of its type.  

Planning Unit 3 

There are locations within the Planning Area and Planning Unit 3 which have received special 
designation (see special designation GIS maps). In Planning Unit 3 the Manzano WSA was designated as 
such because it met the four WSA criteria. One of those criteria is that of naturalness which in Manzano 
was to preserve natural geologic features. There are no new areas within Planning Unit 3 currently being 
considered for any special designations based on geologic resources. 

Planning Units 4 and 5 

There are locations within the Planning Area, and in Units 4 and 5, which have received special 
designation as WSAs or ACECs (see special designation GIS maps). For example, in Planning Unit 4 the 
Cabezon Peak WSA was designated as such because it met the four WSA criteria. One of those criteria is 
that of natural characteristics which in the Cabezon Peak area was to preserve special geologic features. 
In Planning Unit 4, the main geologic feature is Cabezon Peak, a volcanic neck (plug). There are quite a 
few volcanic necks in the high plateau areas of New Mexico, Arizona, and Utah, but Cabezon Peak is 
outstanding among them because of its size. 

There is an area in Planning Unit 4 which should be considered as a candidate for SMA status. The San 
Miguel Creek Dome, located at the northwest end of the Ignacio Chavez Land Grant in sections 33 and 
34, T16N-R6W, McKinley County, New Mexico. The dome area contains special geologic features and 
microbiotic crust colonization. For details on this potential SMA candidate the reader is referred to the 
reference section (Ladyman 2001). 

In Planning Unit 5, the Ball Ranch ACEC was designated as such in order to protect certain resources, 
one of which is geologic in nature. This area contains extensive paleontological deposits of petrified 
wood. Another geologically related feature to be protected is the Stearn’s Quarry which contains fossil 
bones of titanotheres, extinct, horned ungulates related to horses.  

There are no new areas within Planning Unit 5 currently being considered for any special designations 
based on geologic resources. 
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4.1.3 Soil, Water, and Watershed Resources 

Table 4.1 combines soil, water and watershed resources to provide an integrated treatment of management 
decisions and developed watershed-based opportunities. The goal of the soil, water and watershed 
resources program is to manage and protect all water and soil resources (interpreted here to include the 
protection of wetlands, riparian areas, watersheds, arroyos, wildlife habitats, and aquifers) under BLM 
management. 

TABLE 4.1 
ADEQUACY OF CURRENT MANAGEMENT DIRECTION AND OPTIONS FOR CHANGE FOR SOIL 

RESOURCES 
 

Planning Decision 

Is decision 
responsive 
to current 

issue? Remarks (Rationale) Options for Change 

Through consultation, implement 
watershed treatments on 
Allotments 205 and 210. Develop 
watershed plans in Trechado, 
Governor, Monte Seco, and San 
Jose watersheds. 

N The New Mexico Standards for 
Public Land Health and Guidelines 
for Livestock Grazing Management 
supersedes this decision. 

 

Allocate sufficient live vegetation 
and litter through grazing 
management to increase average 
ground cover on seven Phase One 
watershed areas in the East Socorro 
ES area. 

N The New Mexico Standards for 
Public Land Health and Guidelines 
for Livestock Grazing Management 
supersedes this decision. 

 

Develop coal lease stipulations or 
other methods for BLM to secure 
water wells used for reclamation or 
energy development after lease 
abandonment. 

Y Water from such wells may be 
useful in the management of public 
lands. 

 

Identify treatment areas through 
Section 8 consultation: treated 
areas will be rested one to two 
years; treatments done solely in 
wildlife areas will be in 
conformance with wildlife 
recommendations (WL-2.4). 

N The New Mexico Standards for 
Public Land Health and Guidelines 
for Livestock Grazing Management 
supersedes this decision. 

 

Develop and implement watershed 
activity plans on the watersheds in 
the Ladron Planning Unit, in order 
of the Phase One priority rankings. 

N The New Mexico Standards for 
Public Land Health and Guidelines 
for Livestock Grazing Management 
supersedes this decision. 

 

Maintain water control structures 
0454, 0470, 0429, 0431, and 0428 
and any other structure that 
becomes a safety hazard. 

Y BLM continues responsibility for 
dams meeting dam safety criteria 
on public lands. 
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TABLE 4.1 
ADEQUACY OF CURRENT MANAGEMENT DIRECTION AND OPTIONS FOR CHANGE FOR SOIL 

RESOURCES (CONT.) 
 

Planning Decision 

Is decision 
responsive 
to current 

issue? Remarks (Rationale) Options for Change 

Develop drinking water sources at 
El Malpais Recreation 
Area/Sandstone Bluffs Overlook 
and Natural Arch. 

Y Allows development if feasible and 
desirable to respond to increasing 
recreation demand. 

 

Participate in a cooperative plan 
with the Valencia County 
Commissioners to minimize 
watershed damage in road 
maintenance programs. 

N The New Mexico Standards for 
Public Land Health and Guidelines 
for Livestock Grazing Management 
supersedes this decision. 

 

Standard 1 

Upland Sites Standard–Upland 
ecological sites are in a productive 
and sustainable condition within 
the capability of the site. Upland 
soils are stabilized and exhibit 
infiltration and permeability rates 
that are appropriate for the soil 
type, climate, and landform. The 
kind, amount, and/or pattern of 
vegetation provide protection on a 
given site to minimize erosion and 
assist in meeting state and tribal 
water quality standards. 

Y Current BLM Policy and 
Regulation 

 

Standard 2 

Biotic Communities Standard 
(includes native, endangered, 
threatened, and special status 
species)–Ecological processes such 
as hydrologic cycle, nutrient cycle, 
and energy flow support productive 
and diverse native biotic 
communities. Desired plant 
community goals maintain and 
conserve productive and diverse 
populations of plants and animals, 
which sustain ecological functions 
and processes. 

Y Current BLM Policy and 
Regulation 
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TABLE 4.1 
ADEQUACY OF CURRENT MANAGEMENT DIRECTION AND OPTIONS FOR CHANGE FOR SOIL 

RESOURCES (CONT.) 
 

Planning Decision 

Is decision 
responsive 
to current 

issue? Remarks (Rationale) Options for Change 

Standard 3 

Riparian Sites Standard–Riparian 
areas are in a productive, properly 
functioning, and sustainable 
condition, within the capability of 
that site. Adequate vegetation of 
diverse age and composition is 
present that would withstand high 
stream flow, capture sediment, 
provide for groundwater recharge, 
provide habitat and assist in 
meeting state and tribal water 
quality standards. 

Y Current BLM Policy and 
Regulation 

 

Implementation Decisions  

Continue the water rights and use 
inventory scheduled for completion 
in FY87. 

N Core responsibility of the Soil, 
Water, and Air Program 

 

Develop a broad watershed activity 
plan for the entire Planning Area 
using the existing plans and data, 
consolidating the various decision 
documents, and setting priorities 
for project level planning in the 
Watershed Program.  

Continue the development and 
implementation of watershed 
rehabilitation plans for priority 
watersheds, which also includes 
the identification of existing 
detention and retention dams in the 
priority watersheds requiring 
maintenance. 

N 

 

 

 

Y 

The New Mexico Standards for 
Public Land Health and Guidelines 
for Livestock Grazing Management 
supersedes this decision by 
establishing standards that will 
help identify priority areas. 

For example, the Rio Puerco 
watershed has been identified as a 
priority watershed through 
congressional authorization of the 
Rio Puerco Management 
Committee.  

 

 

Priority watersheds and 
water bodies will 
change with time due to 
updated knowledge. 
Factors that will affect 
current priorities 
include the 
identification of water 
bodies on the CWA 
§303(d) List of 
Impaired Waterbodies, 
and determinations for 
New Mexico Standards 
for Public Land Health 
and Guidelines for 
Livestock Grazing 
Management. 

Continue to cooperate and 
participate, as needed, with the 
USFS Rocky Mountain Forest and 
Range Experiment Station 
regarding the research projects 
scheduled for completion in 1989. 

N Work was implemented.  
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TABLE 4.1 
ADEQUACY OF CURRENT MANAGEMENT DIRECTION AND OPTIONS FOR CHANGE FOR SOIL 

RESOURCES (CONT.) 
 

Planning Decision 

Is decision 
responsive 
to current 

issue? Remarks (Rationale) Options for Change 

Implementation Decisions  

Continue to coordinate and 
cooperate with the Soil 
Conservation Service in the update 
of Planning Area soil surveys. 

N Core responsibility of the Soil, 
Water, and Air Program 

 

 

4.1.4 Vegetative Communities 

In many shrub dominated plant communities the level of fine fuels (primarily from grasses) is reduced to 
the point that a prescribed fire will not carry across the landscape at a level that will cause significant 
mortality to the targeted woody species. Other species, such as salt-cedar have the ability to re-sprout 
from the root system after being burned. Where these situations occur, aerially applied herbicides are the 
only cost effective option to reduce the dominance of these species. Since the late 1980s, herbicides have 
been applied to the following target species in the decision area: great basin big sagebrush (Artemisia 
tridentata), salt cedar (Tamarix spp.), and piñon/juniper (Pinus edulis/Juniperus monosperma).  

Herbicide applications to noxious weeds other than salt cedar have also been made in the decision and 
Planning Areas. These treatments are usually not as extensive as treatments to other species. When a 
population of noxious weeds is located, the objective is to remove the weed from the plant community to 
the extent possible. In all likelihood, the target species will never be completely removed from the plant 
community. It is important to control an identified weed population to the extent that the weed species is 
not allowed to become dominant or retain its dominance in the plant community. Weeds found on BLM 
land are treated by BLM personnel or through contract with a certified pesticide applicator depending on 
the size (acreage) of the infestation. BLM also provides technical assistance, and funding to local 
Cooperative Weed Management Areas and Soil and Water Conservation Districts for the treatment of 
noxious weeds. Currently, the RPFO has assistance agreements with: The Central New Mexico CWMA, 
the Lava SWCD, the Valencia SWCD, Northern Rio Puerco CWMA, Middle Rio Grande CWMA, and 
the East Torrance SWCD.  
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TABLE 4.2 
ADEQUACY OF CURRENT MANAGEMENT DIRECTION AND OPTIONS FOR CHANGE FOR 

VEGETATIVE COMMUNITIES 
 

Planning Decision 

Is decision 
responsive 
to current 

issue? Remarks (Rationale) Options for Change 

Standard 1 

Upland Sites Standard–Upland 
ecological sites are in a productive 
and sustainable condition within 
the capability of the site. Upland 
soils are stabilized and exhibit 
infiltration and permeability rates 
that are appropriate for the soil 
type, climate, and landform. The 
kind, amount, and/or pattern of 
vegetation provide protection on a 
given site to minimize erosion and 
assist in meeting state and tribal 
water quality standards. 

Y   

Standard 2 

Biotic Communities Standard 
(includes native, endangered, 
threatened, and special status 
species)–Ecological processes such 
as hydrologic cycle, nutrient cycle, 
and energy flow support productive 
and diverse native biotic 
communities. Desired plant 
community goals maintain and 
conserve productive and diverse 
populations of plants and animals, 
which sustain ecological functions 
and processes. 

Y   

Standard 3 

Riparian Sites Standard–Riparian 
areas are in a productive, properly 
functioning, and sustainable 
condition, within the capability of 
that site. Adequate vegetation of 
diverse age and composition is 
present that would withstand high 
stream flow, capture sediment, 
provide for groundwater recharge, 
provide habitat and assist in 
meeting state and tribal water 
quality standards. 

Y   
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TABLE 4.2 
ADEQUACY OF CURRENT MANAGEMENT DIRECTION AND OPTIONS FOR CHANGE FOR 

VEGETATIVE COMMUNITIES (CONT.) 
 

Planning Decision 

Is decision 
responsive 
to current 

issue? Remarks (Rationale) Options for Change 

Restoration should first be 
achieved with native, and when 
appropriate non-native plants. 

Y May be certain instances where it 
could be appropriate to use non 
native plants to achieve 
management goals and objectives 

 

 

General management opportunities for the RMP could include identification of desired outcomes for 
vegetative resources (e.g., DPCs or desired vegetative state), including the desired mix of vegetative types 
as referenced in state and transition models, structural stages, and landscape and riparian functions. The 
Standards and Guidelines initiate monitoring and evaluation cycle to assess the condition of desired plant 
communities, determine if management changes are needed to achieve resource objectives, and adjust 
management prescriptions as necessary. RPFO has conducted this monitoring and health evaluation cycle 
concurrently with permit/lease renewals. This information, as well as other data, also is used to make 
adjustments in grazing permits and leases. Furthermore, the existing Rangeland Health Assessment data 
could be compiled into a usable database to analyze long term trend within the Planning Area on several 
different scales (e.g., watershed or by allotment). 

4.1.5 Fish, Wildlife, and Habitat 

TABLE 4.3 
ADEQUACY OF CURRENT MANAGEMENT DIRECTION AND OPTIONS FOR CHANGE FOR FISH 

AND WILDLIFE 
 

Planning Decision 

Is decision 
responsive 
to current 

issue? Remarks (Rationale) Options for Change 

Develop inverted umbrella type 
water catchments primarily for the 
benefit of deer. 

Yes Established RPFO priority 
management areas for wildlife 
include deer habitat.  

Follow current priority 
areas defined by the 
CWCS  

Cooperate with NMDGF to remove 
all barbary sheep from public lands 
in the Divide Planning Area. 

No  Problem has been addressed by the 
change to unlimited hunting of 
Barbary sheep.  

Omit decision  

Allow no rodent control on public 
lands near active eagle nests. 

No  Policy change. No longer 
applicable. 

Omit decision  

Install and fence ground level 
waters where needed on new 
pipelines. 

No  Fencing is not necessary if proper 
wildlife escape ramps are installed. 

Install proper wildlife 
escape ramps on all 
water troughs. 
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TABLE 4.3 
ADEQUACY OF CURRENT MANAGEMENT DIRECTION AND OPTIONS FOR CHANGE FOR FISH 

AND WILDLIFE (CONT.) 
 

Planning Decision 

Is decision 
responsive 
to current 

issue? Remarks (Rationale) Options for Change 

Burn and/or chain 10,000 acres in 
50 to 100 acre irregularly-shaped 
plots of piñon-juniper. Seed with 
browse grass forbs. 

No  Never implemented. No longer 
applicable per RPFO FMO. Will 
re-evaluate/modify decision for 
2011 RMP. 

Change acreage and 
treatment type to match 
current vegetative 
management practices. 

Construct rainfall catchments. Yes  The need for wildlife waters is 
pertinent.  

Follow current priority 
areas defined by the 
CWCS. 

Continue wildlife/range studies to 
determine habitat capability to 
support wildlife and livestock 
numbers. Complete allotment 
evaluations by 1990. 

No  Outdated decision; Will be re-
evaluated/modified for 2011 RMP. 

Coordinate monitoring 
efforts with RPFO 
range staff. 

Design and implement livestock 
grazing systems to protect mule 
deer habitat by scheduling non-use 
or rest during critical periods in 
essential winter ranges and fawning 
areas. 

No Specialists at the RPFO do not 
design grazing systems. Permittees 
are responsible for determining an 
appropriate grazing plan to be 
reviewed and approved by the 
RPFO.  

Re-assess the 
protection status and 
needs for mule deer 
habitat, and determine 
necessary changes 
involving grazing. 

Construct antelope passes along the 
western boundary fence of the 
York Ranch No. 0076 Allotment. 
Allottee will be consulted prior to 
any fence modification. 

No Fences were modified to the 
designated wildlife specifications 
for antelope passage. 

Maintain fences.  

Acquire the Arroyo Salado and 
manage for wildlife. 

No Arroyo Salado riparian area was 
acquired and fenced to exclude 
grazing.  

Maintain Perea Nature 
Trail fences. 

Construct rainfall catchments to 
provide water for antelope. 

Yes Established RPFO priority 
management areas for wildlife 
include antelope habitat. 

Follow current priority 
areas defined by the 
CWCS. 

Seed browse and forbs in 1,000 
acre plots. 

No Decision was vague and non-site-
specific. Will re-evaluate/modify 
decision for 2011 RMP. 

Determine specific 
priority areas. 

Acquire Ponia Creek riparian 
habitat. 

Yes Official land status needs to be 
determined. Will be re-evaluated 
for 2011 RMP. 

Future planning should 
reflect current official 
land status. 

Acquire approximately 19,500 
acres of private and state land in 
the planning unit that is valuable 
wildlife habitat. 

No Figures need to reflect current land 
acquisition trends. 

Compile assessment of 
past, current, and future 
land acquisition and 
exchanges with benefit 
to wildlife. 
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TABLE 4.3 
ADEQUACY OF CURRENT MANAGEMENT DIRECTION AND OPTIONS FOR CHANGE FOR FISH 

AND WILDLIFE (CONT.) 
 

Planning Decision 

Is decision 
responsive 
to current 

issue? Remarks (Rationale) Options for Change 

Obtain permanent legal access to 
public lands for improved wildlife 
management. 

Yes Access continues to hinder 
effective multiple-use land 
management practices. 

Continue management. 

Design livestock grazing systems 
to enhance antelope habitat by 
removing livestock in key forb 
producing areas and kidding 
grounds. 

No Not represented by current grazing 
plans. 

Re-evaluate for 2011 
RMP. 

Maintain quail and other small 
game habitat in present condition 
and where appropriate develop 
waters. 

Yes The need for wildlife waters is 
pertinent. 

Follow current priority 
areas defined by the 
CWCS. 

Fence springs and associated 
riparian vegetation. 

Yes Poor grazing practices continue to 
have negative effects on riparian 
characteristics. BLM is committed 
to restoration/protection of riparian 
ecosystems. 

Continue management. 

Acquire through exchange the 
riparian/wetland habitat, 
specifically Cebolla Spring and 
Laguna Americana. 

No Acquired both, and implemented 
fenced enclosures to exclude 
grazing. 

Maintain fences. 
Continue restorative 
management in Cebolla 
Canyon. 

Construct reservoirs on public 
lands to create additional waterfowl 
and shorebird habitat and to 
provide livestock waters, 
contingent on location of feasible 
sites. 

No Will be re-evaluated/modified for 
2011 RMP. 

Will be re-
evaluated/modified for 
2011 RMP. 

Designate 89 acres of Bluewater 
Canyon as ACEC and fence to 
prevent livestock damage. (Already 
implemented.) 

No  Implemented. Continue 
management. 

Maintain fences. 
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TABLE 4.3 
ADEQUACY OF CURRENT MANAGEMENT DIRECTION AND OPTIONS FOR CHANGE FOR FISH 

AND WILDLIFE (CONT.) 
 

Planning Decision 

Is decision 
responsive 
to current 

issue? Remarks (Rationale) Options for Change 

Standard 1 

Upland Sites Standard–Upland 
ecological sites are in a productive 
and sustainable condition within 
the capability of the site. Upland 
soils are stabilized and exhibit 
infiltration and permeability rates 
that are appropriate for the soil 
type, climate, and landform. The 
kind, amount, and/or pattern of 
vegetation provide protection on a 
given site to minimize erosion and 
assist in meeting state and tribal 
water quality standards. 

Yes Standard is appropriate for 
assessment of ecosystem health. 

Continue management. 

Standard 2 

Biotic Communities Standard 
(includes native, endangered, 
threatened, and special status 
species)–Ecological processes such 
as hydrologic cycle, nutrient cycle, 
and energy flow support productive 
and diverse native biotic 
communities. DPC goals maintain 
and conserve productive and 
diverse populations of plants and 
animals, which sustain ecological 
functions and processes. 

Yes Standard is appropriate for 
assessment of ecosystem and 
species population health. 

Continue management 

Standard 3 

Riparian Sites Standard–Riparian 
areas are in a productive, properly 
functioning, and sustainable 
condition, within the capability of 
that site. Adequate vegetation of 
diverse age and composition is 
present that would withstand high 
stream flow, capture sediment, 
provide for groundwater recharge, 
provide habitat and assist in 
meeting state and tribal water 
quality standards. 

Yes Standard is appropriate for 
assessment of riparian ecosystem 
health. 

Continue management 

RPFO RMP/EIS  4-11 December 2009 
Analysis of the Management Situation   



4.0―Management Adequacy and Opportunities 
 

TABLE 4.3 
ADEQUACY OF CURRENT MANAGEMENT DIRECTION AND OPTIONS FOR CHANGE FOR FISH 

AND WILDLIFE (CONT.) 
 

Planning Decision 

Is decision 
responsive 
to current 

issue? Remarks (Rationale) Options for Change 

Implementation Decisions  

Continue to review site-specific 
EAs to ensure that adequate 
protection or mitigation is provided 
for biodiversity and special status 
species and to ensure compliance 
with all federal and state statutes 
and regulations. 

Yes BLM policy as required by NEPA, 
ESA, Migratory Bird Treaty Act 
and the Bald and Golden Eagle 
Protection Act. 

Continue management 

Participate with the USDA in the 
preparation of the annual Animal 
Damage Control Plan for the 
Planning Area. 

Yes Must follow this protocol for 
animal damage control on RPFO 
land. 

Continue management 

Participate in activity and project 
level planning for the 
implementation of the RMP to 
ensure that wildlife habitat values 
are adequately addressed. 

Yes Effectively manage habitat for the 
benefit of wildlife. 

Continue management 

Continue to implement program 
coordination projects and 
monitoring studies in Habitat 
Management Plans (HMPs). 

Yes HMPs provide guidance in 
management and project planning. 

Periodically update 
HMPs for efficient 
planning and 
management. 

Participate in the development of 
activity plans for the following 
SMAs: Cañon Jarido, Jones 
Canyon, San Luis Mesa Raptor 
Area, Cabezon Peak, Ignacio 
Chavez, Elk Springs, Tent Rocks, 
Ojito, Ball Ranch, EI Malpais, and 
Petaca Pinta. 

Yes SMAs are priority management 
areas for specified resources. 

Continue management 

Continue cooperative monitoring 
studies with the Planning Area 
range staff for areas not covered by 
HMPs. 

Yes Range and Wildlife projects/issues 
often overlap. 

Continue management 

Continue the biodiversity, 
neotropical bird and riparian 
habitat initiatives through program 
coordination, habitat inventory and 
monitoring, habitat acquisition and 
implementation of habitat 
protection measures. 

Yes Protection and enhancement of 
riparian areas is a priority. 

Continue management 
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Most of the management decisions related to fish and wildlife in the previous RMP can be categorized as 
decisions to collect additional data, cooperate with other agencies, provide/protect habitat for specific 
species or populations, or improve habitats for particular species. Additional decisions to consider, as 
appropriate, could include: 1) setting desired outcomes (i.e., goals and objectives) for habitat (consistent 
with watershed and/or vegetation goals), 2) identifying additional priority wildlife species and habitat. 

Previous evaluations of RMP decisions determined that certain wildlife objectives and management 
prescriptions (e.g., development of stocking rates for wildlife) are no longer applicable or practical due to 
changes in wildlife habitat conditions and population numbers. The evaluations also determined that 
wildlife mitigation measures have been effective in preventing significant impacts to wildlife and wildlife 
habitat. As wildlife data are updated as part of this RMP process, it is recommended that the RPFO 
determine if the new information results in needed modifications to existing management prescriptions. 

Management opportunities for the RMP could include identifying desired habitat conditions and/or 
population objectives for major habitat types that support a wide variety of game and non-game species. 
Priority species and habitats also could be designated, including special status species, and populations of 
fish or wildlife species recognized as significant for at least on factor. Once this is determined, actions 
and area wide use restrictions needed to achieve desired population and habitat conditions could be 
identified. 

Coordinating with other groups and agencies that are collecting regional data and using their data as a 
framework in which to interpret habitat provision and/or protection needs could enhance BLM’s 
responsiveness toward maintaining desired habitat conditions. For example, the Ecoregional Assessment 
of the Arizona–New Mexico Mountains by The Nature Conservancy has provided data on regional 
populations and regional conservation goals that might provide a larger context for BLM to evaluate its 
desired habitat conditions and desired habitat management decisions.  

4.1.6 Special Status Species 

Similar to vegetation management and fish and wildlife habitat management, management opportunities 
for the RMP could include identifying desired habitat conditions and/or population objectives for Special 
Status Species and identifying priority species that require immediate, intensive management. Once this is 
determined, actions and areawide use restrictions needed to achieve desired population and habitat 
conditions could be identified. Additional decisions to consider, as appropriate, could include: 1) setting 
desired outcomes (i.e., goals and objectives) for species (consistent with recovery and/or populations 
goals set by USFWS and NMDGF, and/or 2) areawide use restrictions, which might be specific to 
habitats utilized by special status species, which has been identified through specific modeling. 

4.1.7 Wildland Fire Ecology and Management 

In formulating management actions for fire management, including watershed and vegetation 
management, BLM should consider the decisions made in the EA and RMP amendment for Fire and 
Fuels Management on Public Land in New Mexico and Texas. These need to be generalized in the RMP 
(i.e., BMP; Appendix C for vegetation treatment methods) because Fire Management Units could change 
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over time based on unrealized future circumstances. All the decisions made in the RMP amendment for 
Fire and Fuels Management on Public Land in New Mexico and Texas 2004 are adequate for managing 
fire in the Decision Area. The fire plan implements the RMP and provides the latitude for suppression 
adjustments to meet changing resource conditions. Additional maintenance may be necessary to reflect 
current fire management terminology. 

The RMP could provide a decision to set priority areas for hazardous fuels treatments and encourage 
cooperation between federal, state, and local land managers to manage surface fuels as outlined in the 
Statewide Fire Amendment. 

4.1.8 Cultural Resources 

Management of cultural resources is highly constrained by a large body of cultural resource law, allowing 
a limited scope of land use planning decisions that can be made. The bulk of the land use plan decisions 
for cultural resources in the Planning Area are tied to special management designations made in the 1986 
RMP.  

Cultural resources protection and preservation is mandated under federal cultural resource laws (see 
Chapter 6) and provided for in FLPMA. Regardless of land use plan decisions, compliance with cultural 
resources laws is required and will be continued. In addition to management prescriptions mandated by 
federal cultural resource laws applicable to all public lands in the Planning Area, the 1986 RMP identified 
areas containing significant cultural resources for special management. Table 4.4 summarizes decisions 
from the 1986 RMP, most of which are still relevant. The extent of knowledge of cultural resources in 
Planning Area has increased since the previous RMP and the New Mexico protocol for carrying out 
Section 106 compliance has increased the emphasis on proactive cultural resource management, creating 
the need and opportunity for the development of new decisions consistent with current policy.  

The RMP process could provide for the development of a proactive cultural resources management 
framework that incorporates changes in BLM policy and law. The plan could provide guidance for the 
cultural resources program and provide a framework for identifying Section 106 compliance issues by 
allocating cultural resources to use categories and establishing criteria for management of sites yet to be 
identified. Use allocations also could provide a framework for priority cultural resource areas or site 
types. This could allow managers to “know in advance how to respond to conflicts that arise between 
specific cultural resources and other land uses” (BLM-M-8110.4). 
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TABLE 4.4 
ADEQUACY OF DECISIONS FROM THE CURRENT RMP AND OPTIONS FOR CHANGE FOR 

CULTURAL RESOURCES 
 

Planning Decision 

Is decision 
responsive 
to current 

issue? Remarks (Rationale) Options for Change 

Develop Historic 
Homesteads as SMA for 
recreational and cultural 
values 

No Current boundaries are inaccurate 
and may not include all homesteads 
BLM wishes to protect. SMA 
designation not valid. 

Correct boundaries. May 
increase acreage for 
special management. 
Should be considered 
for designation as 
ACEC 

Develop Cañon Jarido 
as SMA for recreational, 
scenic and cultural 
values, and wildlife 
habitat 

No Adjacent areas have large numbers 
of significant sites. These are not 
currently protected by any special 
management. 

Current SMA should be 
considered for 
designation as ACEC. 
Consider expanding the 
ACEC to include Mesa 
Portales, or consider 
identifying it for special 
management at the field 
office level. 

Designate Jones Canyon 
as ACEC for cultural, 
recreational, and scenic 
values, and riparian 
habitat 

No Adjacent lands contain high numbers 
of significant sites that are not 
currently protected under the ACEC. 

Consider expanding 
ACEC to include ½ 
section to north of 
current boundary. 

Develop Headcut 
Prehistoric Community 
as SMA for cultural 
values; acquire non-
public lands. 

No Adjacent lands contain high site 
density and are not currently 
protected under the SMA. SMA 
designation not valid. Acquisition of 
non-public lands still desirable. 

 

Maintain area currently 
considered an SMA 
under special 
management. Consider 
expanding this 
consideration to include 
additional lands.  

Develop Azabache 
Station as SMA for 
recreational and cultural 
values 

No SMA designation not valid. 
Interpretive brochure has not been 
developed. 

Consider designation as 
ACEC. Develop 
interpretive material. 

Develop Big Bead Mesa 
as a SMA for cultural 
values 

No SMA designation not valid.  Nationally significant 
site (National Historic 
Landmark) should be 
designated as ACEC.  
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TABLE 4.4 
ADEQUACY OF DECISIONS FROM THE CURRENT RMP AND OPTIONS FOR CHANGE FOR 

CULTURAL RESOURCES (CONT.) 
 

Planning Decision 

Is decision 
responsive 
to current 

issue? Remarks (Rationale) Options for Change 

Designate Cañon Tapia 
as ACEC to protect 
cultural values 

No Boundary includes large portions of 
private land. 

Consider changing the 
boundary of the current 
ACEC to exclude 
private land with the 
stipulation that if the 
private land were to be 
acquired from a willing 
seller, it would be 
managed as part of the 
ACEC. 

Develop Guadalupe 
Ruin and Community as 
SMA 

No SMA designation not valid. Consider designation as 
ACEC. Develop 
interpretive material. 

Designate Ojito as 
ACEC to reduce 
geological hazard (Las 
Milpas Gas Storage) and 
to protect geological, 
paleontological, cultural, 
recreational, and scenic 
values, wildlife and rare 
plant habitat. 

Yes   

Designate Pronoun Cave 
Complex as an 
ACEC/Research Natural 
Area to protect 
paleontological, 
recreational and cultural 
values. 

Yes   

Develop 1870s Wagon 
Road Trail as an SMA 
for cultural, recreational 
and scenic values, and 
wildlife habitat. 

No SMA designation not valid. Consider designation as 
ACEC. Develop 
interpretive material. 

 

In addition to the opportunities summarized in the above table, the following cultural resource values 
should be considered in developing future management opportunities.  
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Planning Unit 1 

Within Planning Unit 1, only the El Malpais NCA is under special management for cultural resources. Its 
management is guided by the stand-alone El Malpais Management Plan, and is not considered further 
here. There are two prehistoric archaeological sites that are also of importance to traditional affiliated 
communities that are candidates for designation as proprietary ACECs (locational information is 
proprietary for the protection of the resource as specified in the NHPA), or at least identified as areas 
having special management considerations. Specific management issues may include exclusion from 
grazing and withdrawal of minerals. Any decisions regarding these sites would require close consultation 
with affiliated Native American groups. In addition, several historic trail and road corridors cross public 
land within Planning Unit 1. These corridors should be considered for special management consideration 
if on-the-ground survey identifies features associated with historic or prehistoric use of the trails. 

Planning Unit 2 

Within Planning Unit 2 the Pronoun Cave ACEC is designated for the protection of cultural resources, 
although its primary resource values are paleontological and recreational. No other areas have been 
identified for special management. Several historic trail and road corridors cross a small piece of public 
lands within Planning Unit 2 at San Fidel. This area should be examined for physical traces of these trails 
and roads, but given the small extent of the corridors on public land, this is not recommended for special 
management at this time. 

Planning Unit 3 

Currently, there are no areas within Planning Unit 3 that have special management considerations for 
cultural resources. Little inventory has been conducted overall, and very little of that on public lands. 
There are unique cultural resources located within Planning Unit 3, including the nationally significant 
Pueblo and Spanish-Mission period sites protected within Salinas Pueblo Missions National Monument 
(NPS), among others. It is possible there are areas that should be considered for special management, but 
without proactive inventory, it is not possible to identify them. 

Planning Unit 4 

Planning Unit 4 contains most of the areas designated or identified for special management for cultural 
resources within the Planning Area (see Table 4.4). Only Jones Canyon and Cañon Tapia have been 
designated as ACECs. The remaining eight are currently SMAs, but Guadalupe Ruin and Community, 
Big Bead Mesa, Azabache Station, Cañon Jarido, and Historic Homesteads should be considered for 
designation as ACECs for cultural values. There are 40 acres surrounding Guadalupe Ruin and 40 
surrounding Azabache Station are fenced. Exclusion of these areas from grazing may be considered for 
resource protection. Neither area is currently within a grazing allotment. Headcut Prehistoric Community 
and the 1870s Wagon Road Trail are areas that should be considered for special management. In addition, 
Historic Homesteads, Cañon Jarido, Jones Canyon, Headcut Prehistoric Community, and Cañon Tapia 
should be considered for boundary adjustments. The adjustments are summarized in Table 4.4. In addition 
to the existing special designations, there are several historic trail and road corridors that cross public 
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lands within Planning Unit 4. These corridors should be considered for special management designation if 
on-the-ground survey identifies features associated with historic or prehistoric use of the trails. 

Planning Unit 5 

Currently, the only ACEC in Planning Unit 5 is the Ball Ranch ACEC, which was designated to protect 
other resource values. Since designation, additional lands have been acquired by BLM creating a more 
contiguous block of public land adjacent to the parcels within the Ball Ranch ACEC. Several private 
parcels exist within this block, one of which contains the nationally significant site of Espinoso Ridge. 
This site is protected under the GBASPA. It would be desirable for the BLM to acquire this parcel from a 
willing seller, and if it were acquired, this quarter section should be considered for addition to the existing 
Ball Ranch ACEC to protect this cultural value. Regardless of whether additional parcels are acquired, the 
presence of two major archaeological sites in the area of the Ball Ranch ACEC suggests that other 
significant sites may exist on public land. This area would be a prime candidate for proactive inventory 
under Section110 of the NHPA. 

4.1.9 Paleontological Resources 

TABLE 4.5 
ADEQUACY OF CURRENT MANAGEMENT DIRECTION AND OPTIONS FOR CHANGE FOR 

PALEONTOLOGICAL RESOURCES 
 

Planning Decision 

Is decision 
responsive 
to current 

issue? Remarks (Rationale) Options for Change 

Develop Activity Plans 
which carry out the 
objectives of this RMP or 
other approved land use 
plan, for the protection of 
those geological or 
paleontological resources 
considered to be of 
significant scientific 
interest.  

Review proposed actions 
from competing land use 
programs to avoid or 
mitigate impacts to 
scientifically significant 
geologic and 
paleontological resources. 

N Paleontological and geologic 
resources were considered 
together. While paleontological 
resources are part of the geologic 
units they are found in, they also 
have value separate from the 
geologic context.  

There was no method developed 
to review or assess impact to 
paleontological resources from 
competing land use programs.  

There was no method developed 
to review or assess impact to 
paleontological resources from 
mineral extraction. 

Develop and use the 
PFYC for the Planning 
Area. Use the PFYC to 
establish mitigation 
criteria or use 
restrictions.  

Use existing 
paleontological resource 
locality data in 
management decisions.  
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TABLE 4.5 
ADEQUACY OF CURRENT MANAGEMENT DIRECTION AND OPTIONS FOR CHANGE FOR 

PALEONTOLOGICAL RESOURCES (CONT.) 
 

Planning Decision 

Is decision 
responsive 
to current 

issue? Remarks (Rationale) Options for Change 

Evaluate all permit 
applications for mineral 
extraction and for 
scientific study in areas 
where significant fossils or 
geological values may be 
involved, and develop 
appropriate stipulations for 
resource protection. 

Y   

 

Management decisions that could be developed for the Rio Puerco RMP could include the identification 
criteria or use restrictions to ensure that areas containing, or are likely to contain, vertebrate or noteworthy 
occurrences of invertebrate or plant fossils are identified and evaluated prior to authorizing surface 
disturbing activities. 

Changes in paleontological resources management policy and increases in paleontological resource data 
should be incorporated into the RMP. Decisions for inventory and management of paleontological 
resources could be determined based on fossil diversity, distribution, and reasons for their importance to 
science. Priority areas for inventory could be identified, along with future research needs. 
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4.1.10 Visual Resources 

TABLE 4.6 
ADEQUACY OF CURRENT MANAGEMENT DIRECTION AND OPTIONS FOR CHANGE FOR 

VISUAL RESOURCES 
 

Planning Decision 

Is decision 
responsive 
to current 

issue? Remarks (Rationale) Options for Change 

Assist in the development of 
activity plans for the 
following SMAs to ensure 
that Class II VRM 
guidelines are met: Cañon 
Jarido, Jones Canyon, 
Cabezon Peak, Ignacio 
Chavez, Elk Springs, Tent 
Rocks, Ojito, El Malpais, 
and Petaca Pinta. 

No Decision on SMA 
terminology versus 
SRMA/ERMA 

These SMAs may be designated 
as a special designation that is 
within the scope of policy, laws, 
and/or regulation. Some of them 
may also be dropped as being a 
special management area and 
certain resources (such as visual 
management) may diagnose 
certain management activities. 

Continue to inventory, 
evaluate, and apply 
stipulations at the activity 
planning/environmental 
assessment and project 
level. 

Y  Continuing management 

 

The existing management decisions established through the Rio Puerco RMP do not adequately serve as a 
sufficient guideline specific to the Planning Area. The Planning Area has exhibited a higher resource 
demand that could have contributed to changes in the VRI and management classes. It is recommended 
that the RPFO update the VRI, maintain the VRI records, and establish new management classes that will 
represent all the public lands in the Planning Area and development that has occurred since the last RMP. 
Opportunities for changes in management include changes to the VRM classes based on boundary 
changes to special designations or the establishment of new special designations, and making 
management of acquired lands subject to VRM guidelines (i.e., the same VRM class) as adjacent lands. 

4.1.11 Wilderness Characteristics  

Lands under WSA status will continue to be managed under the IMP until Congress makes a decision on 
whether they will be designated as wilderness or release from wilderness study. Any area not designated 
would then be managed according to the underlying decisions under the RMP.  

The BLM has already prepared and is now responsible for maintaining on a continuing basis an inventory 
of the wilderness resource on public lands. The wilderness inventory may need to be updated when: the 
public or BLM identifies wilderness characteristics as an issue, BLM has new information concerning 
resource conditions, or additional lands are acquired, or a part of the environmental baseline in a NEPA 
document.  
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In 1999, the New Mexico Wilderness Alliance (NMWA) and The Wilderness Society (TWS) conducted a 
field inventory of public wildlands throughout New Mexico to assess the suitability of public lands for 
wilderness designation using criteria set forth by the Wilderness Act of 1964. The NMWA/TWS 
proposed wilderness designations were submitted to the BLM during scoping for the Rio Puerco 
RMP/EIS (NMWA and TWS). Areas inventoried by TWS/NMWA for protection and preservation of 
wilderness characteristics primarily include areas within existing WSAs or ACECs; in some cases 
TWS/NMWA propose that additional adjacent lands be considered for similar special management 
because of their continuous unique landscape characteristics. Some of these areas are discontinuous, but 
similar in nature, and have been called a complex. All of the areas recommended by NMWA/TWS for 
protection are within areas previously inventoried by the BLM for wilderness values. The areas 
nominated for protection for protection for wilderness characteristics, as identified by MNWA/TWS in 
their scoping comment submission, are described below. 

4.1.12 Cave and Karst 

No specific decisions exist for cave and karst resources; therefore, management adequacy and 
opportunities should be evaluated such that new decisions may be developed for these resources, 
consistent with current policy. 

Management decisions that could be developed for the Rio Puerco RMP could include the identification 
of significant caves (as mandated by FCRPA of 1988 using significant cave criteria as set forth in 43 CFR 
37.11). Once identified and evaluated, management prescriptions for significant caves should be outlined; 
this may include designation of a SMA. The RMP should include guidelines for management (resources, 
visitors, and facilities), marketing (outreach, information and education, promotion, interpretation, and 
environmental education), monitoring (social, environmental and administrative indicators and standards), 
and administration (regulatory, permit/fee/fiscal, data management, and customer liaison); though a more 
specific activity or implementation plan may be warranted.  

Also to be identified is whether:  

• All these caves have research potential.  

• Any caves are gated or locked. 

• The recreational use of caves is uncontrolled and largely unrecognized except by local cave 
enthusiasts–no management plan, gates or permit systems are in effect. All caves in the Planning 
Area are managed in a wild state; there are no developed caves on public lands within the Rio 
Puerco Field Planning Area. 

• The Pronoun Complex is impacted by mineral development. 

• Several caves within the Planning Area are utilized by bats. Three bat species are listed as BLM-
Sensitive Species, the Townsend’s big-eared bat (Corynorhinus townsendii), fringed myotis 
(Myotis thysanodes) and long-eared myotis (Myotis evotis). 
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Cave resource management is a relatively new and emerging field. Guidelines to be considered in 
addressing resource demands include, but are not limited to:  

• Regulation of surface disturbance in regard to future renewable energy developments 

• Avoidance of future ROW actions through any cave areas deemed to be significant  

• Attempts to acquire resources through exchange 

• Implementation of fire suppression restrictions 

• Geophysical exploration restrictions to comply with OHV restrictions 

• Management under VRM Class II, III, and IV guidelines as identified for each cave unit 

Cave resources should be monitored for degradation. Managers may evaluate the desirability and 
practicality of various monitoring strategies including, but are not limited to, photo monitoring, water 
quality monitoring, and a periodic census of indicator species. For degradation to be noted, a baseline 
condition should be established. Visual impact evaluations could be conducted to determine the degree of 
impacts based on evidence of litter in or around the resource, graffiti, trails and trampling by human or 
animal activity, speleothem damage, modification of passages or entrances, and disruption of any cultural 
resources in or around the area. If monitoring indicates degradation of the resource, the RMP should have 
an adaptive management element to address the particular nature of degradation as appropriate. 
Addressing such resource management in the Rio Puerco RMP by establishing values and procedures for 
cave management and protection will lessen the incremental loss of caves and the degradation of other 
fragile resources within them. An inventory of cave resources within the Planning Area could be 
conducted to identify and compile qualitative data on these resources. Determination of cave significance 
and classification should be a component of such an inventory. Management policies and guidelines 
should be established for cave and karst resources specific to the Planning Area, identifying how to 
manage the land around the resources including policies related to travel management, gates or 
barricades, erosion, appropriate recreation use, and resource protection. 
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4.2 RESOURCE USES 

4.2.1 Facilities 

TABLE 4.7 
ADEQUACY OF CURRENT MANAGEMENT DIRECTION AND OPTIONS FOR CHANGE FOR 

FACILITIES 
 

Planning Decision 

Is decision 
responsive 
to current 

issue? Remarks (Rationale) Options for Change 

Asset Business Plan  Y The ABP is adequate in managing 
facilities (e.g., radio towers, 
campground facilities, roads, trails, 
and vehicles) because it monitors the 
conditions of our facilities. The ABP 
is updated yearly and prioritizes 
those facilities that exhibit poor 
conditions.  

There are currently no 
options for change due 
to the success that the 
ABP has had. 

 

4.2.2 Forestry and Woodland Products 

TABLE 4.8 
ADEQUACY OF CURRENT MANAGEMENT DIRECTION AND OPTIONS FOR CHANGE FOR 

FORESTRY AND WOODLAND PRODUCTS 
 

Planning Decision 

Is decision 
responsive 
to current 

issue? Remarks (Rationale) Options for Change 

Prohibit sales of ponderosa pine 
wildlings and Christmas trees. 
Allow harvest of mature trees for 
sanitation purposes. Seedbed 
preparation, fuel reduction, and 
thinning of ponderosa pine stands 
are also advocated. 

N 

 

Some permits have been sold for 
Christmas trees and wildings as 
designated by the Field Manager. 
Tree harvest has been for all size 
classes and not favoring older or 
mature trees. 
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TABLE 4.8 
ADEQUACY OF CURRENT MANAGEMENT DIRECTION AND OPTIONS FOR CHANGE FOR 

FORESTRY AND WOODLAND PRODUCTS 
 

Planning Decision 

Is decision 
responsive 
to current 

issue? Remarks (Rationale) Options for Change 

Attempt to acquire, through a 
Bureau motion exchange process, 
the private and state lands in the 
Chain of Craters Area. The 
preferred method of acquisition 
would be through the exchange 
process. Acquisition through 
direct purchase is not anticipated. 

Establishment of total estates 
(surface and subsurface) will be a 
priority for the lands identified 
for acquisition by exchange. 

Y   

Establish forest and woodland 
monitoring areas on Techado 
Mesa. 

N Not implemented Forestry resources not 
adequate to implement 

Layout and open commercial and 
individual firewood cutting areas 
in the following areas: Chain of 
Craters--individual use, green 
wood. The amount cut each year 
will be on a sustained yield basis; 
volume will be dependent on 
approved activity plans. 

Land treatments identified in RM-
2.5, YL-2.1, and Y-1.5 will take 
precedence over fuel wood 
management. 

Y   

Cruise and mark ponderosa pine. 
Salvage and mortality timber 
sales as demand arises, the 
volume will be determined during 
activity planning. 

Land treatments identified in RM-
2.5, YL-2.1, and W-1.5 will take 
precedence over fuelwood 
management. 

N Not fully implemented. 

Some ponderosa pine stands were 
marked for retention for 
ecologically purposes under 
restoration treatments under 
Stewardship Contracts and/or Fuels 
hazard reduction contracts. 

 

Implementation Decisions 

Map ponderosa pine areas which 
require harvest for habitat 
improvement, and determine 
allowable cuts. 

N Not fully implemented, some 
mapping has begun in FY09 

Forestry resources not 
adequate to implement 
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TABLE 4.8 
ADEQUACY OF CURRENT MANAGEMENT DIRECTION AND OPTIONS FOR CHANGE FOR 

FORESTRY AND WOODLAND PRODUCTS (CONT.) 
 

Planning Decision 

Is decision 
responsive 
to current 

issue? Remarks (Rationale) Options for Change 

Implementation Decisions (cont.) 

Map fuelwood areas for harvest 
and determine allowable cuts. 

Y   

Develop contracts for timber and 
commercial fuelwood sales in 
accordance with accepted BLM 
procedures and conduct sales. 

Y Stewardship and Fuels reduction 
Contracts have been developed 

 

Issue home use fuelwood permits 
in accordance with accepted BLM 
procedures. 

Y A Forestry Activity Plan and 
Annual Forest permit procedures 
has not been completed every year 

Forestry resources not 
adequate to implement 

Perform compliance checks to 
ensure adherence to permit or 
contract terms and conditions. 

Y   

Conduct patrol, surveillance, and 
enforcement to deter unauthorized 
harvest of woodland and forest 
products. 

Y   

Conduct sales of other minor 
woodland and forest products 
(vegetative sales, Christmas trees, 
fence posts) to meet public 
demand. 

Y A Forestry Activity Plan and 
Annual Forest permit procedures 
has not been completed every year 

Forestry resources not 
adequate to implement 

 

Forests and woodlands within the Decision Area have become more susceptible to disease, insects and 
population encroachment. Much of this is due to factors such as drought, modification of the natural fire 
regime from past fire suppression strategies and introduced species. Management direction for forest and 
woodland resources could be changed to focus on identifying DPC objectives, prioritizing areas that 
require intensive management, and identifying management actions needed to achieve desired conditions. 
For example, the RMP could identify areas at risk from insects, disease and conversion of vegetation 
cover type that require revised management actions and land use restrictions. 
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4.2.3 Livestock Grazing 

TABLE 4.9 
ADEQUACY OF CURRENT MANAGEMENT DIRECTION AND OPTIONS FOR CHANGE FOR 

LIVESTOCK GRAZING 
 

Planning Decision 

Is decision 
responsive to 
current issue? Remarks (Rationale) Options for Change 

Construct a 20-acre enclosure on 
each of thirty-three range sites for 
vegetative condition and trend 
studies. 

N This action was not 
implemented. See MFPs. 

Resource conflicts are 
currently addressed by 
following the New Mexico 
Standards for Public Land 
Health and Guidelines for 
Livestock Grazing 
Management 

Perform seeding trials in each of 33 
range sites to determine the 
potential forage production by 
reseeding, using a multiple-use 
approach. 

N This action was not 
implemented. 

Resource conflicts are 
currently addressed by 
following the New Mexico 
Standards for Public Land 
Health and Guidelines for 
Livestock Grazing 
Management 

Maintain existing land treatments to 
achieve maximum forage 
production, primarily by prescribed 
burning. Other methods such as 
herbicide application, tree cutting, 
and chaining would be considered. 

Y Existing land treatments to 
achieve maximum 
herbaceous production are 
adequate. Primary methods 
are herbicide application, 
prescribed burning and 
thinning projects. 

Chaining should no longer be 
considered as a viable 
treatment due to damage 
caused to cultural resources, 
high fuel prices, and the high 
cost associated with the 
necessary cultural clearances. 

Implementation Decisions 

Continue routine range 
administration functions, including 
issuance of permits, leases and 
bills, transfers, and other day-to-
day business. 

Y These remain routine 
functions necessary for the 
administration of the 
Range program. 

Permits and leases can no 
longer be issued upon 
expiration without first 
meeting NEPA requirements. 
A signed record of decision 
must state that continued 
grazing on a particular 
allotment will not cause any 
significant impacts. 
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TABLE 4.9 
ADEQUACY OF CURRENT MANAGEMENT DIRECTION AND OPTIONS FOR CHANGE FOR 

LIVESTOCK GRAZING (CONT.) 
 

Planning Decision 

Is decision 
responsive to 
current issue? Remarks (Rationale) Options for Change 

Implementation Decisions (cont.) 

Continue to develop and issue 
grazing decisions to implement the 
three grazing EISs and the RMP 
Vegetative Uses Issue resolution. 

N The three grazing EISs and 
the RMP Vegetative Uses 
Issue resolution continue 
to provide useful guidance. 
The current RMP is 
amended to follow the 
Standards and Guidelines. 

Resource conflicts are 
currently addressed by 
following the New Mexico 
Standards for Public Land 
Health and Guidelines for 
Livestock Grazing 
Management 

Continue short- and long-term 
monitoring studies, including USFS 
Rocky Mountain Forest and Range 
Experiment Station vegetative 
studies. 

N The USFS Rocky 
Mountain Forest and 
Range Experiment Station 
vegetative studies were 
completed in 1988.  

Develop a monitoring 
schedule that can be achieved 
by current staff as well as 
meet resource needs. 

Continue to develop and implement 
grazing plans in accordance with 
the three grazing EISs and the RMP 
Vegetative Uses Issue resolution. 

N The three grazing EISs and 
the RMP Vegetative Uses 
Issue resolution will 
continue to provide useful 
guidance when developing 
and implementing grazing 
plans The current RMP is 
amended to follow the 
Standards and Guidelines. 

The New Mexico Standards 
for Public Land Health and 
Guidelines for Livestock 
Grazing Management are 
used to develop and 
implement grazing plans. 

Continue use supervision, and 
unauthorized use detection and 
abatement. 

Y These remain functions 
that are necessary for day 
to day operation of the 
Range program. 

 

Allow all methods of vegetation 
treatment-manual, mechanical, 
biological, prescribed burning, and 
chemical. 

Y Decision remains 
applicable to vegetation 
treatment types including: 
manual, mechanical, 
biological, and prescribed 
burning. 

Chemical treatments are now 
authorized by the: Vegetation 
Treatments Using Herbicides 
on BLM Lands in 17 Western 
States PEIS. 
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TABLE 4.9 
ADEQUACY OF CURRENT MANAGEMENT DIRECTION AND OPTIONS FOR CHANGE FOR 

LIVESTOCK GRAZING (CONT.) 
 

Planning Decision 

Is decision 
responsive to 
current issue? Remarks (Rationale) Options for Change 

Implementation Decisions (cont.) 

Standard 1 

Upland Sites Standard-Upland 
ecological sites are in a productive and 
sustainable condition within the 
capability of the site. Upland soils are 
stabilized and exhibit infiltration and 
permeability rates that are appropriate 
for the soil type, climate, and landform. 
The kind, amount, and/or pattern of 
vegetation provide protection on a given 
site to minimize erosion and assist in 
meeting state and tribal water quality 
standards. 

Y No change(s) necessary. 
Public Land Health 
Standards could be 
addressed under 
Continuing Management 
Guidance and would not 
change under any 
alternative. 

 

Standard 2 

Biotic Communities Standard (includes 
native, endangered, threatened, and 
special status species)- Ecological 
processes such as hydrologic cycle, 
nutrient cycle, and energy flow support 
productive and diverse native biotic 
communities. DPC goals maintain and 
conserve productive and diverse 
populations of plants and animals, 
which sustain ecological functions and 
processes within the capability of the 
site. 

Y No change(s) necessary. 
Public Land Health 
Standards could be 
addressed under 
Continuing Management 
Guidance and would not 
change under any 
alternative. 

 

Standard 3 

Riparian Sites Standard- Riparian areas 
are in a productive, properly 
functioning, and sustainable condition, 
within the capability of that site. 
Adequate vegetation of diverse age and 
composition is present that would 
withstand high stream flow, capture 
sediment, provide for groundwater 
recharge, provide habitat, and assist in 
meeting state and tribal water quality 
standards. 

Y No change(s) necessary. 
Public Land Health 
Standards could be 
addressed under 
Continuing Management 
Guidance and would not 
change under any 
alternative. 
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TABLE 4.9 
ADEQUACY OF CURRENT MANAGEMENT DIRECTION AND OPTIONS FOR CHANGE FOR 

LIVESTOCK GRAZING (CONT.) 
 

Planning Decision 

Is decision 
responsive to 
current issue? Remarks (Rationale) Options for Change 

Implementation Decisions (cont.) 

Livestock Grazing Guideline 1 

Livestock Grazing Management 
Practices will promote native plant 
health, soil stability, and micro-
organisms, water quality, stream 
channel morphology and function, and 
habitat for native wildlife including 
special status, threatened and 
endangered species, by 

• Allowing for plant recovery 
and growth time 

• Allowing residual vegetation in 
both upland and riparian sites 
to protect the soil from wind 
and water erosion, support 
infiltration and soil 
permeability, maintain, 
improve, or restore riparian-
wetland functions including 
energy dissipation, sediment 
capture, groundwater recharge, 
and stream bank stability, and 
prevent excessive evaporation 

Using livestock to integrate organic 
matter into the soil, distribute seeds and 
establish seedings, prune vegetation to 
stimulate growth, and enhance 
infiltration. 

Y No change(s) necessary. 
Public Land Health 
Standards could be 
addressed under 
Continuing Management 
Guidance and would not 
change under any 
alternative. 

 

Livestock Grazing Guideline 2 

Season, duration, frequency and 
intensity of use should be flexible and 
consider climate, topography, 
vegetation, wildlife, and kind and class 
of livestock when developing and 
implementing livestock grazing 
management practices 

Y No change(s) necessary. 
Public Land Health 
Standards could be 
addressed under 
Continuing Management 
Guidance and would not 
change under any 
alternative. 
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TABLE 4.9 
ADEQUACY OF CURRENT MANAGEMENT DIRECTION AND OPTIONS FOR CHANGE FOR 

LIVESTOCK GRAZING (CONT.) 
 

Planning Decision 

Is decision 
responsive to 
current issue? Remarks (Rationale) 

Options for 
Change 

Implementation Decisions (cont.) 

Livestock Grazing Guideline 3 

Facilities are located away from riparian-
wetland areas wherever they conflict with 
achieving or maintaining riparian-wetland 
function 

Y No change(s) necessary. 
Public Land Health 
Standards could be 
addressed under Continuing 
Management Guidance and 
would not change under any 
alternative. 

 

Livestock Grazing Guideline 4 

Give priority to rangeland improvements 
and land treatments that offer the best 
opportunity for achieving standards 

Y No change(s) necessary. 
Public Land Health 
Standards could be 
addressed under Continuing 
Management Guidance and 
would not change under any 
alternative. 

 

Livestock Grazing Guideline 5 

Where Livestock Grazing Management 
Practices alone are not likely to achieve the 
desired plant community (including control 
of noxious weeds), land management 
practices including but not limited to 
prescribed fire and, biological, mechanical, 
and chemical land treatments should be 
utilized 

Y No change(s) necessary. 
Public Land Health 
Standards could be 
addressed under Continuing 
Management Guidance and 
would not change under any 
alternative. 

 

In establishing the El Malpais National 
Monument, the Congress transferred to the 
NPS over 100,000 acres of public land 
formerly administered by the BLM as 
multiple use lands. PL 100-225 provided 
that livestock grazing in the monument 
could continue until December 31, 1997, 
under BLM administration. Now that such 
use has been discontinued in the monument, 
the BLM has adjusted all affected grazing 
permits to reduce livestock numbers.  

Y No change(s) necessary.   

Current management as well as management 
prescriptions for riparian areas, wetland 
areas, and spring and seep areas found in the 
area managed by the RPFO are described. 
See the Riparian EIS (Table 3.2; USDI BLM 
2000x) for adaptive management tasks, 
particularly for management actions to be 
implemented. 

Y No change(s) necessary.   
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TABLE 4.9 
ADEQUACY OF CURRENT MANAGEMENT DIRECTION AND OPTIONS FOR CHANGE FOR 

LIVESTOCK GRAZING (CONT.) 
 

Planning Decision 

Is decision 
responsive to 
current issue? Remarks (Rationale) 

Options for 
Change 

Implementation Decisions (cont.) 

In accordance with Presidential Proclamation 
7394, annual grazing use will be discontinued 
on federal land under the two federal grazing 
permits that exist within the Monument. No 
new renewable grazing permits will be issued 
on federal land within the Planning Area. 
Acreage closed to grazing will be fenced and 
range developments removed if they are not 
converted to another purpose (e.g., wildlife 
waters, recreational uses). Short-duration 
grazing of forage on federal land within the 
Planning Area will be allowed if the BLM 
determines it will advance the purposes of the 
proclamation. If such use is allowed, it is 
expected that it will be focused on helping to 
attain specific vegetative and ecological 
objectives. 

Y No change(s) necessary.   

Before authorizing livestock grazing on federal 
land within the Planning Area, the BLM will 
prepare an EA to determine the impacts of the 
proposed grazing use. If grazing use is 
approved, the agency will issue a temporary, 
nonrenewable grazing permit with terms for the 
proposed grazing period. As stated in the 
grazing regulations at Title 43, CFR Part 4100, 
nonrenewable grazing permits may be issued 
on an annual basis to qualified applicants when 
forage is temporarily available, provided this 
use is consistent with multiple use objectives 
and does not interfere with existing livestock 
operations on public land. 

Y No change(s) necessary.   

Determined which herbicide active ingredients 
are available for use on public lands in the 
western U.S., including Alaska, to improve the 
agency’s ability to control hazardous fuels and 
unwanted vegetation. In addition to the 
herbicides currently approved for use, 
additional active ingredients were considered 
for use by the BLM in order to address 
emerging weed problems associated with public 
lands, such as downy brome and invasive 
aquatic species. 

Y No change(s) necessary.   
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The current decisions and management directive address key issues. The applicable sections of the RMP 
should be reviewed to determine if the current Standards and Guidelines process adequately addresses 
these issues and whether additional RMP decisions are required. 

4.2.4 Minerals 

Existing management is adequate to achieve objectives for minerals management. The RMP process 
should serve to resolve resource conflict and management inconsistencies and incorporate best 
management practices and best available technology in minerals development. The following are 
management issues related to minerals development (fluids and non-fluids) within BLM administered 
lands of the Planning Area that need to be addressed in the RMP: 

• Current lease stipulations and Conditions of Approval for oil and gas development should be 
reviewed to ensure they are consistent with resource management objectives. 

• Coal-bed methane development has not been addressed in previous plans. Resource development 
potential, drilling, operational requirements, spacing, and conflict with other uses should be 
addressed in detail in the revised RMP. Requirements for production water disposal in each area 
and possibly from each producing interval (if constituents are different) should also be addressed. 

• KGRA acreage should be protected from land disposal and made available for geothermal use. In 
areas of high erosion potential, reclamation has generally taken more time than specified in the 
lease or Condition of Approval. The revised RMP should address this issue to minimize resource 
impacts. 

• Variable reclamation success of disturbed areas may be due to a variety of factors, including lack 
of rainfall, use of poor quality seeds or seeds not appropriate for the site, inadequate or 
inappropriate site preparation, and lack of a topsoil stockpile. Implementation of new reclamation 
techniques could increase reclamation success and should be addressed in the revised RMP. 

• The goals of reclamation activities should be explicitly set forth and should be consistent. For 
instance, what constitutes a ‘desirable’ species? What percent cover of desirable species is 
acceptable? What level of erosion is acceptable? How long should staff wait before assessing 
reclamation success? Under what circumstances should an operator be required to re-seed. 

• Management of split estate should also be addressed in terms of what our procedure is for 
coordinating with the private land owner and to what extent the BLM should be involved in 
managing private surface with BLM-managed minerals. 

• Bond amounts for new mineral applications or renewals should be evaluated in light of the 
current actual cost to plug abandoned oil/gas wells (if applicable) and reclaim the land. Bond 
amounts should be high enough to discourage operators from neglecting clean-up and reclamation 
obligations, while not being so high that mineral extraction becomes prohibitively expensive. 
After operations are ceased and reclamation has occurred, we should address our policy on 
continuation of rental payments or lease fees and terms that would allow bond release. 
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• Oil and gas sub-surface mineral management of the Planning area is currently managed by FFO 
staff, while surface management of fluid minerals is managed by RPFO staff. Though progress 
has been made in coordinating areas targeted for inspections and enforcement, better procedures 
could be implemented to make this process more explicit. 

• Because the FFO holds the sub-surface RPFO fluid minerals, the well files associated with oil and 
gas drilling in the Planning Area are located at FFO. The lack of file access on occasion hampers 
enforcement progress and can reduce the quality of information available to RPFO staff. The 
procedure for filing and records sharing between the two offices should be addressed. 

• An issue that may arise more frequently is the conversion of oil and gas water wells to livestock 
water wells. The policy and procedure for this scenario should be addressed. 

Additional decisions to consider, as appropriate, could include: 1) identifying mineral material disposal 
areas for the planning units, if appropriate, and/or 2) making recommendations for areas closed to mining 
of locatable minerals. 

4.2.5 Renewable Energy 

No specific decisions exist for renewable energy use; therefore, management adequacy and opportunities 
should be evaluated such that new decisions may be developed for this use, consistent with current policy. 
Decisions established in the RMP relevant to renewable energy generally would fall under Lands and 
Realty, as use of public lands for renewable energy projects would require realty or land use 
authorizations. 

4.2.6 Recreation and Visitor Services 

TABLE 4.10 
ADEQUACY OF CURRENT MANAGEMENT DIRECTION AND OPTIONS FOR CHANGE FOR 

RECREATION AND VISITOR SERVICES 
 

Planning Decision 

Is decision 
responsive to 
current issue? 

Remarks 
(Rationale) Options for Change 

Retain all public lands with a B or 
higher RIS rating in public ownership, 
within Bluewater Canyon. 

No The term Recreation 
Inventory System 
(RIS) is unfamiliar.  

RIS replaced by ? 
New System? 
New Inventory? 

Close Bluewater ACEC to OHV use.  No This decision was 
implemented before 
the 1986 RMP. 

 

Prohibit sale of commercial or home-
use firewood permits, timber, or 
Christmas trees in Bluewater Canyon.  

No Already 
implemented—no 
longer needs a 
follow-through. 
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TABLE 4.10 
ADEQUACY OF CURRENT MANAGEMENT DIRECTION AND OPTIONS FOR CHANGE FOR 

RECREATION AND VISITOR SERVICES (CONT.) 
 

Planning Decision 

Is decision 
responsive to 
current issue? 

Remarks 
(Rationale) Options for Change 

Construct an interpretive area/scenic 
overlook with display at the rim of 
Bluewater Canyon. 

No Area is known for 
vandalism. 

 

Implementation Decisions 

Attempt to acquire private lands within 
sensitive areas in Bluewater Canyon. 

No Completed.  

Continue to implement those MFP 
decisions which are not affected by the 
wilderness study process or which are 
consistent with the BLM's Wilderness 
IMP. 

No The MFP followed 
through into the 1992 
RMP—the verbiage 
should refer to the 
1992 RMP—in that 
case, yes. 

 

Assist in the development of activity plans 
for the following SMAs to ensure that 
ROS category and other recreation 
objectives are met: Historic Homesteads, 
Cañon Jarido, Jones Canyon, Azabache 
Station, Cabezon Peak, Ignacio Chavez, 
Elk Springs, Tent Rocks, Ojito, Pronoun 
Cave Complex, Continental Divide Trail, 
1870s Wagon Road Trail, EI Malpais, and 
Petaca Pinta. 

No Decision on SMA 
terminology vs. 
SRMA/ERMA 

 

Ensure that ROS category objectives are 
considered in the activity 
plan/environmental assessment process. 

Yes   

Update road inventory and assess the 
resulting influences and changes in ROS 
categorizations. 

Yes   

Collect visitor use data. Yes   

 

Although certain aspects of the recreation management program are functioning well under the 
management direction provided in the current RMP, some issues will need to be addressed in this RMP 
process. Planning decisions in the 1986 RMP were carried through as SMAs. Subsequent recreation 
planning guidance directed that areas be categorized as SRMAs or ERMAs. ERMA objectives describe 
custodial outcomes for the purpose of “taking care” of identified stewardship needs associated with 
recreation-tourism activity participation. ERMA objectives contrast with SRMA objectives, which are 
written in the form of explicitly stated experience and benefit outcomes. Custodial recreation outcome 
objectives do not target desired experience and benefit outcomes. They are not accompanied by 
prescriptions to maintain specific recreation setting characteristics. An area where recreation demand 
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from an identifiable recreation-tourism market is accompanied by documented demand for specific 
recreation opportunities/outcomes and the maintenance of specific recreation setting character conditions 
should be identified as an SRMA. 

As recreation use has increased across the Planning Area, some of the SRMA areas may not be adequate 
for managing the more concentrated use, and may need to be reassessed for SRMA designation. SRMA 
designations would allow the BLM to allocate funding for management, improvements, and/or 
developments in those areas. Portions of the Planning Area may benefit from increased management that 
could be provided by SRMA designation. In addition, given the increasing use of trails in BLM-
administered lands of the Planning Area from both motorized and non-motorized recreationists, 
alternatives could be considered that establish motorized route designations that determine the appropriate 
amount, type, and season of use. 

4.2.7. Transportation and Access 

TABLE 4.11 
ADEQUACY OF CURRENT MANAGEMENT DIRECTION AND OPTIONS FOR CHANGE FOR 

TRANSPORTATION AND ACCESS 
 

Planning Decision 

Is decision 
responsive 
to current 

issue? Remarks (Rationale) 
Options for 

Change 

Prepare sign plan and public 
information materials, including 
news releases and brochures, 
describing the OHV designations. 

Y The brochures created for Ojito, 
Cabezon, and Ignacio Chavez Grant 
SMA have helped with notifying visitors 
of what OHVs can and cannot do. 

 

Prepare a Federal Register notice 
announcing the OHV 
designations. 

Y The implementation of this planning 
decision will take effect when a 
transportation plan has been developed. 

 

Initiate signing program for the 
OHV limited and closed areas. 
Initiate signing program for 
SMAs, with highest priority for 
EI Malpais, Ojito, and Tent 
Rocks. Place signs on race course 
after annual Oh My God 100 race 
reminding participants that the 
area is once again limited to 
existing roads and trails. 

Y Tent Rocks: Signing is still being 
developed 

The signage placed during the Oh My 
God 100 race helps competitors stay on 
the designated raceway 

There is no signing program for the El 
Malpais, but it is going to be pursued. 

 

Develop a monitoring plan for 
roads 

N/A Monitoring plan is being developed.  

 

Transportation and access is addressed in the previous RMP by identifying the need for an 
access/transportation plan to identify routes, road closures, and support needs, but this plan has not been 
developed. An access/transportation plan will be developed with the revised Rio Puerco RMP. The RMP 
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process should develop direction for assessing and making changes to the road and trail system that 
would continue to allow for adequate public access to public lands, while mitigating resource and use 
impacts. Additionally, the previous RMPs designated areas as open, limited, or closed to OHV use. These 
OHV designations should be re-evaluated to determine if they are still valid.  

4.2.8. Lands and Realty 

TABLE 4.12 
ADEQUACY OF CURRENT MANAGEMENT DIRECTION AND OPTIONS FOR CHANGE FOR LANDS 

AND REALTY 
 

Planning Decision 

Is decision 
responsive 
to current 

issue? Remarks (Rationale) Options for Change 

Make 600 acres of land available for 
disposal within the extraterritorial 
boundaries of Grants and Milan. 

N 

 

These lands are still available 
but not a priority 

 

Make available for disposal or Land 
Use Authorization consideration about 
200 acres of small, isolated tracts near 
Belen, Los Lunas, and Aragon, which 
are suited for urban and suburban 
expansion, but are not part of the Rio 
Grande Occupancy Resolution Program 
acreage. 

N These lands are still available 
but not a priority 

 

Make 480 acres, surrounded by Laguna 
Indian Reservation lands, available for 
disposal or Land Use Authorization 
consideration. 

N 

 

These lands are still available 
but not a priority 

 

Make two tracts of public land available 
for disposal with the first option to 
Grants Municipal School System as 
school sites. 

N 

 

Never received applications 
from Grants Municipal 
School System. 

 

Make two 40-acre sites available for 
disposal with first option to the 
Valencia Board of County 
Commissioners. Make about 46 acres 
available for disposal for residential 
development near Los Lunas. 

N Never received requests for 
land. 

 

Provide 720 acres under R&PP to 
Grants and San Fidel. 

N Never received R&PP 
applications for land. 

 

Establish a north-south ROW corridor 
for future ROW needs, which will 
follow the two existing Tucson Electric 
Power 345 kV lines.  

Y  Implemented. 
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TABLE 4.12 
ADEQUACY OF CURRENT MANAGEMENT DIRECTION AND OPTIONS FOR CHANGE FOR LANDS 

AND REALTY (CONT.) 
 

Planning Decision 

Is decision 
responsive 
to current 

issue? Remarks (Rationale) Options for Change 

Dispose of an estimated 300 acres of 
public land near Los Lunas and Aragon 
which are located within the Rio Grande 
Occupancy Resolution Program area by 
1995. Title transfer will be to those 
people who qualify under the provisions 
of the Color of Title Act of 1928. 

Y  Implemented 

Retain surface ownership of all lands in 
the San Augustine Coal Area that have 
the potential for surface coal mining. 
Dispose of the remainder of the isolated 
tracts. 

Lands identified are subject to change 
as the coal resource is further 
delineated. 

The preferred method of disposal would 
be by exchange, although disposal by 
sale or other appropriate means is 
acceptable. 

Establishment of total estates will be a 
priority for the lands identified for 
exchange. 

N   

Implementation Decisions 

Complete Rio Grande Occupancy 
Resolution Program. 

Y  Implemented 

Process ROW applications as received. Y Ongoing management  

Complete exchange with the New 
Mexico and Arizona Land Company to 
acquire mineral estate in the El Malpais 
NCA. 

Y  Implemented 

Acquire through exchange the identified 
state lands located in the SMAs. State 
lands in El Malpais NCA have priority 
in state and in WSA land acquisitions.  

Y Ongoing management  
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TABLE 4.12 
ADEQUACY OF CURRENT MANAGEMENT DIRECTION AND OPTIONS FOR CHANGE FOR LANDS 

AND REALTY (CONT.) 
 

Planning Decision 

Is decision 
responsive 
to current 

issue? Remarks (Rationale) Options for Change 

Implementation Decisions 

Acquire the identified private lands 
located in the SMAs. Exchange is the 
preferred means of acquisition and the 
El Malpais NCA is the first priority for 
private land acquisition. 

Y Ongoing management  

Dispose of lands identified as suitable 
for disposal. Exchange is the preferred 
method of disposal. 

Y Ongoing management  

Process R&PP applications as received. Y Ongoing management  

Process Land Use permit applications as 
received. 

Y Ongoing management  

Process withdrawals. Mineral 
withdrawals in the SMAs are the first 
priority (see the SMA summaries at the 
end of this section). 

Y Ongoing management  

Perform compliance checks as needed. Y Ongoing management  

 

Although land exchanges and other land tenure adjustment actions completed by the RPFO conform to 
previous RMP, several areas should be addressed to facilitate implementation of the lands and realty 
program. Criteria concerning land retention, disposal, and acquisition should be reviewed to ensure they 
provide adequate opportunity to accomplish appropriate land tenure actions. Section 205 of FLPMA 
authorizes the BLM to acquire land or interests in land for all purposes related to its mission as long as 
there acquisition are consistent with applicable land use plans. Land acquisitions support the BLM 
strategic goals by providing opportunities for environmentally responsible recreation and preservation of 
our natural and cultural heritage. 

4.2.8.1 Renewable Energy 

Renewable energy is a national priority for the BLM. Programmatic EISs have been written for wind and 
geothermal energy and can be found at the following web site: 
http://www.blm.gov/wo/st/en/prog/energy/renewable_energy.html. 

BLM policy for wind energy can be found in Instructional Memorandum (IM) 2009-043. Based on data 
developed by NREL, there are approximately 21,000 acres of BLM-administered lands in the Planning 
Area that have wind potential and are not excluded from development.   
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The solar energy policy can be found in IM 2007-097. There are no proposed Solar Energy Study Areas 
in the Planning Area; however, NREL reports that there are approximately 315,000 acres of land suitable 
for solar energy in our Planning Area. The criteria for suitable lands are 5-percent slope and greater than 1 
square kilometer total area. 

4.2.9 Special Designations 

This section identifies actions planned for SMAs and special designation areas, such as ACECs, WAs, 
WSAs, and wild and scenic rivers. In the 1986 Rio Puerco RMP, these areas were referred to as SMAs 
and portions of them also had specific designations (e.g., ACEC, WSA, RNA). Table 4.x summarizes the 
planned actions for each area. The acre figures, in the table, will be updated as our GIS mapping is 
refined. The designations are noted in column 2 of the table and their names are spelled out in the notes 
below the table. The major designations such as WSA or ACEC are discussed in greater detail in sections 
of the AMS specific to the resource and its designations (see section 2.1.13 for WSAs). All or part of 
three of the SMAs shown in Table 4.x will not be included in the Rio Puerco RMP Revision. They are the 
El Malpais NCA, the Tent Rocks ACEC, and the Ojito WSA. These areas have been given national 
designation and either, have or will have their own RMP developed and approved for their management. 

4.2.10 Social and Economic Conditions 

There are no opportunities for change specific to social and economic conditions to identify here. The 
opportunities and how we impact the social and economic conditions of the Planning area will be 
determined by changes and decisions made in other resource and resource use sections. Economic 
changes that can be foreseen will be run through an IMPLAN/FEAST model to determine monetary 
impacts in terms of millions of dollars. 

4.3 AREAS OF RELATIVE IMPORTANCE TO GUIDE LAND USES AND MANAGEMENT 

Special area designations will be considered during a nomination process. SMAs that will need to be 
reevaluated are listed below.  

• Azabache Station 

• Ball Ranch 

• Big Bead Mesa 

• Bluewater Canyon 

• Cabezon Peak 

• Cañon Jarido 

• Cañon Tapia 

• Continental Divide Trail 
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• El Malpais* 

• Elk Springs 

• Guadalupe Ruin and Community 

• Headcut Prehistoric Community 

• Historic Homesteads 

• Ignacio Chavez 

• Jones Canyon 

• Ojito* 

• Pelon Watershed 

• Petaca Pinta 

• Pronoun Cave Complex 

• San Luis Mesa Raptor Area 

• Tent Rocks* 

• Torrejon Fossil Fauna 

• 1870s Wagon Road Trail 

 

Note: * These areas have been specially designated by acts of Congress; those special designations will not be 
altered by this RMP. 
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5.0—CONSISTENCY/COORDINATION WITH OTHER PLANS 

Plans completed by federal and state agencies, local jurisdictions, and organizations were reviewed to 
determine whether policies and decisions are consistent or interdependent with resource management in 
the Planning Area. The following sections highlight the federal (other than BLM), state, and local agency 
and organization policies, regulations, and planning efforts that may impact BLM decision-making for 
each resource, or provide opportunities for coordination towards shared or interdependent goals. 

The discussion for each resource may include plans completed by other federal and state agencies, 
including the EPA, USFS, USFWS, NMED, New Mexico State Land Office, NMDGF, and New Mexico 
State Parks. In accordance with applicable federal, state, and local laws, regulations, and policies, this 
RMP will be consistent with other RMPs being developed or recently developed by other BLM field 
offices throughout the state. 

5.1 AIR RESOURCES 

Conformity with the applicable SIP must be demonstrated whenever a new project or activity proposed 
for location in a non-attainment area will be developed as part of a federal action, and has the potential to 
emit greater than 100 tons per year of the non-attainment pollutant. Conformity to an implementation 
plan, as defined by the EPA, means the following: 

• Conforming to a plan’s purpose of eliminating or reducing the severity and number of violations 
of national ambient air quality standards and of achieving expeditious attainment of such 
standards 

• Activities will not: 

• cause or contribute to any new violation of any standard in any area; 

• increase the frequency or severity of any existing violation of any standard in any area; or 

• delay timely attainment of any standard or any required interim emission reductions or other 
milestones in any area. (EPA 2005e) 

When determining whether or not a project or activity conforms to an SIP, a complete inventory of 
primary and secondary emissions resulting from the project must be considered, including projections of 
vehicle travel and congestion, as determined by a metropolitan planning organization or other agency that 
is authorized to make such estimates (EPA 2005e). 

Since a portion of the Planning Area is designated as a non-attainment area for particulate matter equal to 
or less than 10 microns in diameter and ozone, the BLM must consider conformity analyses as part of the 
planning process for substantial new projects. Examples of such projects include construction of new 
facilities, road expansions or improvements, and prescribed range management burns for wildfire 
mitigation. 
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5.2 SOILS 

There are no specific plans at the federal, state, or county level that detail soil condition goals and 
objectives. The state nonpoint-source pollution plan addresses the transport of sediment from a water 
quality goal, as described in the Water Resources Section (Section 3.4). While excess soil erosion, 
transport, and deposition are undesirable conditions under county ordinances and building standards, 
these ordnances and standards address the built environment and would only be relevant to road or 
structural design projects. 

5.3 WATER AND WATERSHED RESOURCES 

5.3.1 Regional Water Plans 

The primary water planning framework in New Mexico is the regional water plan approach initiated by 
the ISC of the NMOSE (NMOSE, 2009). The legislation for a regional water planning program, to be 
administered by the New Mexico ISC, was adopted by the New Mexico Legislature in 1987 (72-1-43 and 
72-14-44 NMSA, Cum Supp. 1993). 

Sixteen water planning regions have since been recognized by the ISC (see Figure 5.1). 

Regions are charged with identifying water supply, projecting demand, and where water supply is 
determined to be inadequate to meet projected demand, which is almost always the case in New Mexico, 
regions must develop strategic alternatives to meet their water shortage challenges. Water plans must 
include recommended alternatives for regional water resources management, water conservation, 
protection of the regional public welfare, and time lines for implementing the water plan. Investigations 
are also to identify unappropriated groundwater resources that may be appropriated and reserved on 
behalf of region by the ISC. 

5.3.2 New Mexico State Water Plan 

The ISC adopted the New Mexico State Water Plan in December 2003 with input from the NMOSE, 
Water Trust Board, public, state agencies, tribal governments, and other interested stakeholders (NMOSE 
2009a). The plan identifies priorities, goals and objectives for water management in New Mexico, which 
have an impact on the public welfare of the state. It contains policy statements, implementation strategies, 
a brief background discussion and summary of public input. The 2003 State Water Plan was developed as 
strategic management tool for the following: 

1. Promoting stewardship of the state’s water resources 

2. Protecting and maintaining water rights and their priority status 

3. Protecting the diverse customs, culture, environment, and economic stability of the state 

4. Protecting both the water supply and water quality 
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5. Promoting cooperative strategies, based on concern for meeting the basic needs of all New 
Mexicans 

6. Meeting the state’s interstate compact obligations 

7. Providing a basis for prioritizing infrastructure investment 

8. Providing statewide continuity of policy and management relative to our water resources 

The NMOSE and ISC are required to undertake a review of the New Mexico State Water Plan (SWP) 
every five years and to subsequently update the plan as needed (NMSA72-14-3.1). The 2008 Review and 
Proposed Update, New Mexico State Water Plan (NMOSE 2008c) summarizes the review and presents a 
proposed work program for conducting the update. 

5.3.3 Source Water Assessment and Protection Program 

In 1999, the EPA approved the New Mexico Source Water Assessment and Protection Program, under 
programs implemented for compliance with the Safe Drinking Water Act. According to NMED, the 
objectives of the New Mexico Source Water Assessment and Protection Program are the following: 

• Determining the source water protection area for the water system 

• Taking inventory of actual and potential contaminant sources within the source water protection 
area 

• Determining the susceptibility of the source area and water system to contamination 

• Reporting the Source Water Assessment and Protection Program findings to the water utility, its 
customers, and the community 

• Working with the community and other stakeholders to implement source water protection 
measures that safeguard and sustain the water supply into the future 

5.4 VEGETATIVE COMMUNITIES 

No specific plans provide guidance for management of vegetative communities. Plans related to special 
status species are mentioned in Section 5.7, Special Status Species. 

5.5 FISH, WILDLIFE, AND HABITAT 

The common goal in the management of fish, wildlife, and habitat on lands administered by local, state, 
and other federal agencies within the Planning Area is very similar to that on BLM-administered lands. 
Each agency’s goals are to protect and enhance wildlife and their habitat, comply with federal laws and 
policies, and ensure species do not become listed in the future. 
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5.5.1 State Agencies 

The NMDGF has published the Comprehensive Wildlife Conservation Strategy for wildlife in the state as 
part of the federal State Wildlife Grants Program. The Comprehensive Wildlife Conservation Strategy 
will be developed to ensure that funds provided through the program are spent wisely and effectively on 
restoration and enhancement of wildlife populations and habitat. Projects supported by state wildlife 
grants can include restoration of degraded habitat, reintroduction of native wildlife, development of 
partnerships with private landowners, education of the public, and collection of data to find out more 
about declining species. 

5.6 SPECIAL STATUS SPECIES 

The USFWS is required under Section 4(f)(1) of the ESA to prepare recovery plans for newly-listed 
species, unless it is determined that the plan will not promote the recovery of the species. Recovery plans 
are not regulatory documents, but are guidance documents intended to assist agencies in prioritizing, 
delineating, justifying, and scheduling management actions necessary to support the recovery of a species. 
Within the Planning Area, three federally listed species have recovery plans. 

5.7 CULTURAL RESOURCES 

Federal, state, and local government agencies, as well as tribal governments, manage lands within and 
adjacent to the Planning Area and have completed several planning documents for areas within the 
Planning Area that address cultural resources. Review of these plans identified no inconsistencies with the 
BLM cultural resources program. Most of the plans include only general statements regarding 
consideration of heritage resources during the planning and review of specific projects and a commitment 
to comply with applicable federal, state, and local government historic preservation regulations and 
ordinances. Close coordination with agencies that manage lands adjacent to the public lands is 
appropriate, particularly for individual cultural resources that overlap jurisdictional boundaries. 

5.7.1 Other Federal Agencies 

Other federal agencies that manage lands or administer units within or adjacent to the Planning Area 
include the Department of Defense (Ft. Wingate Army Depot and Kirtland Air Force Base), USACE 
(Jemez Canyon Dam), NPS (Bandelier National Monument, El Malpais National Monument, El Morro 
National Monument, Petroglyph National Monument, Salinas Pueblo Missions National Monument), 
USFS (Cibola National Forest, Santa Fe National Forest, and Valles Caldera National Preserve), and 
USFWS (San Andres National Wildlife Refuge). These federal agencies have cultural resource programs 
similar to those of the BLM to address federal cultural resource protection mandates, and it is appropriate 
for the BLM RPFO to coordinate with these agencies as well as other BLM field offices that manage 
adjacent public lands.  

The BIA also has federal trust responsibilities for tribal lands within the Planning Area. The Navajo 
Nation, Acoma, Cochiti, Laguna, Isleta, San Felipe, Santa Ana, and Santo Domingo have developed 
programs to manage cultural resources on their lands, and it is appropriate for BLM to coordinate with 
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these programs about the management of specific heritage resources that overlap boundaries with 
adjacent public lands. NPS and BLM prepared a CMP and final EIS for El Camino Real Tierra Adentro 
National Historic Trail (the Royal Road of the Interior; 2004). The plan envisions a multi-use recreational 
retracement trail and venue for public interpretation of the broad themes of history of the region traversed 
by the trail. NPS and BLM will provide leadership for federal, state, regional, and local government, 
private landowners, non-profit organizations, nongovernmental organizations, and individuals to create, 
mark, and interpret the trail. The trail does not cross public lands within the Planning Area, but it is 
desirable to acquire lands containing the trail in the future.  

5.7.2 State Agencies 

In 2007, the New Mexico Historic Preservation Plan (NMHPD 2007) was approved. The plan presents 
goals, objectives, challenges, and opportunities for preservation within the state. The state plan outlines 
strategies for expanding public knowledge about historic preservation, improving knowledge about 
preservation funding, incorporating historic preservation into community planning, strengthening legal 
protections for historic properties, and expanding the number of historic preservation organizations 
throughout the state. 

The plan also includes an overview of New Mexico’s cultural resources, the identification of local, state, 
and federal agencies included in the New Mexico preservation network, and preservation 
accomplishments from 2002 to 2006. The New Mexico Historic Preservation Plan recognizes that BLM, 
as a federal land managing agency, is an important partner in the state’s historic preservation network. 

5.7.3 City and County Plans 

The city of Albuquerque with Bernalillo County has a comprehensive plan, Albuquerque/Bernalillo 
County Comprehensive Plan, that guides urban conservation and development and for environmental 
management for the area. This land use plan addresses cultural resources, including historic structures and 
an archaeological site, and identifies goals and policies guiding these resources. The management of 
cultural resources under this plan is consistent with state and federal mandates. This plan and city policies 
governing cultural resources are most relevant in the Placitas area of the Planning Area, where the City of 
Albuquerque Open Space Division manages lands adjacent to public lands.  

5.7.4 Other Plans 

In addition to governmental plans, some lands within the Planning Area are owned and managed by the 
Archaeological Conservancy, a non-governmental organization. This non-profit organization acquires 
archaeological and historical properties for the purpose of preserving them from damage and destruction 
in order that through a long future they may be studied to increase our understanding of the lives of their 
occupants and of the past in general. Within the Planning Area, the Archaeological Conservancy owns the 
site of San Jose de Las Huertas, which is protected by the GBASPA. The conservancy operates under a 
general management plan, and has a site-specific management plan for San Jose de Las Huertas. 
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5.8 WILDLAND FIRE AND ECOLOGY 

5.8.1 Joint Powers Agreements/Operating Plans 

The boundaries of the RPFO include parts of two Fire Management Zones (Albuquerque Zone and Santa 
Fe Zone), lands of six federal agencies, and state and private lands. While these areas are not all in the 
Planning Area, fire management resources from all areas may be utilized within the Planning Area. An 
effective fire management program requires close coordination among local and regional jurisdictions. 
Information in the RPFO FMP will refine and strengthen the ongoing fire management coordination 
efforts of all of the related agencies. 

One Joint Powers Agreement/Operating Plan is used to coordinate the fire management program of the 
RPFO within the Albuquerque Zone and the Santa Fe Zone. The Joint Powers Agreement/Operating Plan 
outlines agreements and commitments among federal agencies and the State of New Mexico for wildland 
fire protection, joint fire management, and large-fire support. The agencies jointly conduct mutual interest 
projects, within their authority, to maintain or improve fire management capability. For instance, the 
RPFO, Cibola National Forest, and officials of Cibola, Sandoval, and Torrance counties have collaborated 
to complete community wildfire protection plans. These efforts are part of the community assistance and 
protection planning efforts developed through public meetings with the County WUI working groups in 
these counties. Future projects may involve such activities as prescribed fire and fuels management, 
suppression, preparedness, rehabilitation, prevention education, public affairs, rural fire assistance, and 
fire planning. 

The RPFO, Cibola National Forest, and the BIA Southwest Region have an inter-agency agreement for 
staffing and funding of the Albuquerque Interagency Dispatch Center. In addition, the RPFO provides a 
full-time dispatcher to the Albuquerque Interagency Dispatch Center. A number of agencies have been 
consulted and are considered partners in the fire management program within the area administered by the 
RPFO. Major partners include:  

• Cibola National Forest 

• Santa Fe National Forest 

• NRCS 

• New Mexico State Forestry: Bernalillo District 

• U.S. Department of Defense: Kirtland Air Force Base 

• NPS: El Malpais National Monument 

• BOR 

• BIA: Southern Pueblos Agency 
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• County governments of Cibola, Sandoval, Bernalillo, Torrance, and McKinley Counties. 

In the future, it is anticipated that the RPFO FMP will be amended as opportunities to collaborate with 
interagency partners in the area of shared suppression resources, facilities, cooperative agreements, 
stewardship, prevention, and education and training become available. 

5.8.2 Review and Update of the 1995 Federal Wildland Fire Management Policy and National 
Fire Plan 

The Review and Update of the 1995 Federal Wildland Fire Management Policy (National Interagency 
Fire Center 2001) provides the philosophical and policy foundation for federal interagency fire 
management activities conducted under the National Fire Plan. The National Fire Plan is not a single, 
cohesive document. Rather, it is composed of various documents, including: 1) a September 8, 2000, 
report—Managing the Impact of Wildfires on Communities and the Environment—from the Secretaries 
of the Interior and Agriculture to the President of the United States, in response to the wildland fires in 
2000; 2) congressional direction accompanying substantial new appropriations for wildland fire 
management for Fiscal Year 2001; 3) the 1999 Forest Service–released Protecting People and Sustaining 
Resources in Fire-Adapted Ecosystems: A Cohesive Strategy, in response to the U.S. General Accounting 
Office Report, Western National Forests: A Cohesive Strategy is Needed to Address Catastrophic 
Wildfire Threats (U.S. General Accounting Office /RCED-99-65); and 4) several approved and draft 
strategies to implement all or parts of the plan. 

The 2001 Federal Wildland Fire Management Policy directs federal agencies to achieve a balance 
between suppression to protect life, property, and resources, and fire use to regulate fuels and maintain 
healthy ecosystems. The policy provides nine guiding principles that are fundamental to the success of the 
federal wildland fire management program: 

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

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

• Fire management plans, programs, and activities support land and RMPs and their 
implementation. 

• Sound risk management is a foundation for all fire management activities. 

• Fire management programs and activities are economically viable, based upon values to be 
protected, costs, and land and resource management objectives. 

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

• Fire management plans and activities incorporate public health and environmental quality 
considerations. 
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• Federal, state, tribal, local, interagency, and international coordination and cooperation are 
essential. 

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

5.9 PALEONTOLOGICAL RESOURCES 

After many of the RMPs were completed and the BLM General Procedural Guidance for Paleontological 
Resources Management (USDI BLM 1998b) was completed, the USDI prepared an Assessment of Fossil 
Management on Federal and American Indian Lands (USDI Secretary of the Interior 2000) in response to 
Congress’s request for an assessment of the need for a unified federal policy on the collection, storage and 
preservation of fossils, and for standards that would maximize the availability of fossils for scientific 
study. The BLM, BIA, BOR, USFWS, USFS, NPS, Smithsonian Institution, and USGS all contributed to 
this study. In the assessment, it was determined that  

fossils are nonrenewable and (except for microfossils and those that make up the energy minerals) 
relatively rare resources with significant scientific, educational, and commercial and recreational 
values. . . . Fossils on [federal] lands . . . are managed for their scientific, educational and, where 
appropriate, recreational values. (USDI, Secretary of the Interior 2000) 

The Assessment of Fossil Management on Federal and American Indian Lands (USDI Secretary of the 
Interior 2000) presents the following principles and recommendations for administrative and 
Congressional actions pertaining to fossils: 

• Principle 1: Fossils on federal lands are a part of America’s heritage. Recommendation: Future 
actions should reaffirm the current use of federal fossils for their scientific, educational, and 
where appropriate, recreational values. 

• Principle 2: Most vertebrate fossils are rare. Recommendation: Future actions should reaffirm the 
restriction of vertebrate fossil collection to qualified personnel, with fossils remaining in federal 
ownership in perpetuity. 

• Principle 3: Some invertebrate and plant fossils are rare. Recommendation: Future actions should 
reaffirm mission-specific agency approaches to the management of plant and invertebrate fossils. 

• Principle 4: Penalties for fossil theft should be strengthened. Recommendation: Future actions 
should penalize the theft of fossils from federal lands in a way that maximizes the effectiveness of 
prosecutions and deters future thefts. Penalties should take into account, among other factors, the 
value of the fossils themselves, as well as any damage resulting from their illegal collection. 
Future program strategies should emphasize education of federal managers, prosecutors, law 
enforcement personnel, and the judiciary regarding the value of fossils and the techniques for the 
appropriate protection of fossil resources. 

• Principle 5: Effective stewardship requires accurate information. Recommendation: Future 
actions should acknowledge the need for gathering and analyzing information about where fossils 

December 2009 5-8 Rio Puerco Field Office RMP/EIS 
  Analysis of the Management Situation 



5.0―Consistency/Coordination with Other Plans 

occur, in particular, the critical role of inventory in the effective management of fossil resources. 
Increased emphasis on fossil inventory should take into consideration, where possible, regional 
approaches across agency lines, using modern technology such as geographic information 
systems. Such work could also address specific issues such as the impact of erosion on the loss of 
resources. 

• Principle 6: Federal fossil collections should be preserved and available for research and public 
education. Recommendation: Future actions should reaffirm the importance of curating 
scientifically valuable fossils as federal property, often in partnership with non-federal 
institutions. Future program approaches should emphasize the use of modern technology to 
improve curation and access, as well as the sharing of information between and among 
government agencies and other institutions. 

• Principle 7: Federal fossil management should emphasize opportunities for public involvement. 
Recommendation: Future actions should include an emphasis on public education and 
participation in the stewardship of fossil resources. Future program approaches should emphasize 
the use of technology to increase public education and awareness of the importance and benefit of 
fossil resources. 

5.10 WILDERNESS CHARACTERISTICS 

Wilderness characteristics may be evaluated for significance under visual and biological resources or 
under recreational resource use. Wilderness characteristics typically have not been addressed as part of 
state or city/county planning documents applicable within the Planning Area. 

5.11 CAVE AND KARST RESOURCES 

Caves may be evaluated for significance under cultural, biological, geological, hydrological, and 
educational and recreation significance. Caves typically have not been addressed as part of city/county or 
state land use planning documents in the Planning Area. 

5.12 RECREATION 

5.12.1 United States Department of Agriculture, Forest Service 

The USFS management plans provide for integrated multiple use and sustainable yield or goods and 
services from the forest in a way that maximizes long-term net public benefits in an environmentally 
sound manner (USFS 1988, 1986, 1985). Recreation is managed using the ROS, Visual Quality 
Objectives, and any additional management prescriptions outlined in management plans. 

5.12.2 National Management Strategy for Mountain Biking 

The National Management Strategy for Mountain Biking provides guidance to BLM field offices for 
developing a proactive management approach that is supported by the BLM Washington Office. To 
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promote consistency agency-wide and locally for successful nonmotorized trail management, BLM field 
offices are directed to coordinate at the national level and with states, local organizations, and volunteers. 

5.12.3 New Mexico Statewide Comprehensive Outdoor Recreation Plan 2004–2009 

SCORP exists to provide state-level recreational use and area information (an analysis of supply and 
demand for recreational opportunities, public input, a list of current trails and wetlands) to the Land and 
Water Conservation Fund to establish priorities for funds allocations for land acquisitions to serve the 
outdoor recreation requirements of the people of New Mexico. The plan is the primary means by which 
the State of New Mexico and the USDI, via the NPS, cooperate to provide for the outdoor recreation 
needs of the state. SCORP uses Regional Planning Districts to support the outdoor recreation planning 
and economic strategies of concentrated areas throughout the state to allow greater efficiency in tying 
together quality of life, issues, economic development, and protection of natural systems.  

Regional issues identified in the SCORP include access problems, lack of resources for maintenance, and 
the desire for urban and rural trail systems. In addition, the public expressed a desire for equestrian and 
multi-sport complexes. SCORP identifies the most important issue as the need to “expand and develop 
new urban/multi-use/open space trails,” followed by other issues related to conflicts between OHV use 
and other uses, protecting access to public land, and promoting recreation that positively impacts 
economies [citation]. 

5.13 TRANSPORTATION AND ACCESS 

5.13.1 New Mexico Department of Transportation FY 2003–2008 Statewide Transportation 
Improvement Program 

The Statewide Transportation Improvement Program is the state’s multi-modal transportation 
preservation and capital improvement program, listing projects for the three-year period from Fiscal Year 
(FY) 2006 to FY 2008. The document becomes a pre-scheduling and funding document. Various local, 
state, and federal transportation corridors have been identified for improvement within the Planning Area. 
Future improvements have been identified along U.S. Highway 70, Interstate 40, Interstate 25, and 
various state routes and local roads (New Mexico Department of Transportation [NMDOT] 2003). 

5.14 PUBLIC SAFETY 

5.14.1 State Plans and Programs 

According to the NMDOT, New Mexico participates in highway-related safety programs such as Project 
Lifesaver, and the federally sponsored State Safety Participation Program (NMDOT 2005). The New 
Mexico Highway Safety Improvement Program Section of NMDOT provides engineering services to 
accomplish the following: 

• Develop, prioritize, and select roadway safety improvement projects on a statewide basis. 
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• Coordinate with the Transportation Programs Division, Traffic Safety Bureau to administer a 
statewide transportation safety management system. 

• Assist other groups within NMDOT and other agencies in highway safety-related matters. 
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CHAPTER 6.0—LAWS, REGULATIONS,  
AND EXECUTIVE ORDERS 

BLM manages public land in accordance with a variety of federal and state laws, Presidential EOs and 
proclamations, cooperative agreements, strategic plans, and RMPs. Listed below are the mandates and 
authorities that guide and govern BLM’s management of public land, presented in the following order: 

• Federal, state, and county laws and administrative codes 

• Presidential EOs and proclamations 

• Federal manuals and handbooks 

• Memorandums of agreements and understanding and cooperative agency agreements 

• RMPs 

• Strategic Plans 

• Activity Plans 

BLM develops manuals and handbooks establishing regulations designed to uphold the federal laws, EOs, 
and Presidential proclamations. Memoranda of Agreement and Understanding are additional levels of 
authority that BLM develops with other federal and state land managing agencies to ensure cooperative 
management of similar or shared resources. RMPs are developed to provide a framework for local level 
decision-making action, and activity plans are then written to implement the RMPs. BLM also creates 
strategic plans to provide management guidance for particular resources (e.g., species and habitat types). 

This chapter briefly describes the legal mandates and authorities that direct BLM in its land use planning 
process. When combined with the purpose and need for action, these laws and authorities establish the 
scope of the land use plan and set the framework for the decisions to be made in the Rio Puerco RMP and 
EIS. 

The remainder of this section discusses the mandates and authorities relevant to each of the resources, 
resource uses and other features of the Planning Area to be addressed in the RMP planning efforts. 
Though a majority of these are managed according to federal, state, and county regulations, only the 
applicable resource-specific mandates and authorities are addressed in each discussion. 

6.1 ENVIRONMENT—GENERAL 

Various federal statutes and other legal mandates have been enacted over time to establish and define the 
authority of BLM to make decisions on the management and use of resources on public land. Following 
are a few of the overarching mandates and authorities relevant to BLM’s land use planning efforts and 
resource management of the Planning Area. 
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6.1.1 BLM Land Use Planning Handbook H-1601-1 

Provides further guidance to BLM on the requirements of Sections 201 and 202 of FLPMA, the BLM’s 
Planning Regulations (43 CFR 1600), and NEPA. The handbook provides guidance to BLM for preparing 
RMPs, plan revisions, plan amendments, plans adopted from other agencies, and subsequent 
implementation-level plans. 

6.1.2 Council on Environmental Quality Regulations (Title 40, CFR, Section 1500 et seq.) 

These regulations implement NEPA. Its purpose is to advise federal agencies on how to comply with the 
NEPA procedures and achieve the goals for enforcing the act. 

6.1.3 Environmental Quality Improvement Act (42 USC 4371 et seq.) 

Ensures each federal agency conducting or supporting public works activities affecting the environment 
implements policies established under existing law principally by establishing the Office of 
Environmental Quality to provide assistance to, and oversight of, federal agencies. 

6.1.4 Federal Land Policy and Management Act (43 USC 1701 et seq.) 

The “Organic Act” for the BLM, this act provides for the inventory and planning of the public lands to 
ensure that these lands are managed in accordance with the intent of Congress under the principles of 
multiple use and sustained yield. The lands are to be managed in a manner that protects the quality of 
scientific, scenic, historical, ecological, environmental, air and atmospheric, water resource, and 
archaeological values that, where appropriate, will preserve and protect certain public lands in their 
natural conditions, that will provide food and habitat for fish and wildlife and domestic animals, and that 
will provide for outdoor recreation and human occupancy and use by encouraging collaboration and 
public participation throughout the planning process. 

In addition, the public lands must be managed in a manner that recognizes the nation’s need for domestic 
sources of minerals, food, timber, and fiber from the public lands. Many old laws were repealed but rights 
obtained under those laws are protected. New authority for the disposal of appropriate public lands 
through sale or exchange is provided. ROW granting procedures are provided for both the BLM and the 
USFS. The regulations contained in 43 CFR Part 1600 govern the BLM planning process. 

6.1.5 National Environmental Policy Act (42 USC 4321 et seq.) 

NEPA encourages productive and enjoyable harmony between man and his environment and promotes 
efforts which will prevent or eliminate damage to the environment and biosphere and stimulate the health 
and welfare of man; enriches the understanding of the ecological systems and natural resources important 
to the nation. 

NEPA requires that for recommendations or reports on proposals for legislation and other major actions 
significantly affecting the quality of the human environment that federal agencies through a systematic, 
interdisciplinary approach which will insure the integrated use of the natural and social sciences and the 
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environmental design arts in planning and in decision making which may have an impact on man's 
environment; include a detailed statement by the responsible official on: the environmental impact of the 
proposed action; any adverse environmental effects which cannot be avoided should the proposal be 
implemented; alternatives to the proposed action; the relationship between local short-term uses of man's 
environment and the maintenance and enhancement of long-term productivity; and any irreversible and 
irretrievable commitments of resources which would be involved in the proposed action should it be 
implemented.  

6.1.6 National Landscape Conservation System 

The land use planning process is the key tool used by BLM, in coordination with interested publics, to 
protect resources and designate uses on NLCS lands managed by BLM. BLM has developed guidance for 
preparing and amending land use plan decisions through the planning process, for maintaining both RMPs 
and Management Framework Plans, and for public involvement. These plans help ensure that the NLCS 
lands are managed in accordance with the FLPMA, other applicable laws and regulations, and legislation, 
orders, and administrative actions establishing management units. 

6.1.7 Protection and Enhancement of Environmental Quality (EO 11514, March 5, 1970) 

Federal agencies shall initiate measures needed to direct their policies, plans and programs so as to meet 
national environmental goals of protecting and enhancing the quality of the nation's environment to 
sustain and enrich human life.  

Agencies should monitor, evaluate, and control on a continuing basis their agencies' activities so as to 
protect and enhance the quality of the environment. Such activities shall include those directed to 
controlling pollution and enhancing the environment and those designed to accomplish other program 
objectives which may affect the quality of the environment. 

Agencies shall ensure the fullest practicable provision of timely public information and understanding of 
federal plans and programs with environmental impact in order to obtain the views of interested parties. 
This will include, whenever appropriate, provision for public hearings, and shall provide the public with 
relevant information, including information on alternative courses of action. 

6.1.8 Federal Action to Address Environmental Justice in Minority Populations and Low-Income 
Populations (EO 12898, February 11, 1994) 

Agencies shall make achieving environmental justice part of its mission by identifying and addressing 
disproportionately high and adverse human health or environmental effects of its programs, policies, and 
activities on minority populations and low-income populations. 
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6.2 AIR RESOURCES 

6.2.1 Clean Air Act (42 USC 7401 et seq.) 

The primary objective of the CAA is to establish federal standards for various pollutants from both 
stationary and mobile sources and to provide for the regulation of polluting emissions via state 
implementation plans. In addition, the amendments are designed to prevent significant deterioration in 
certain areas where air quality exceeds national standards, and to provide for improved air quality in areas 
which do not meet federal standards (non-attainment areas).  

Federal facilities are required to comply with air quality standards to the same extent as nongovernmental 
entities. Part C of the 1977 amendments stipulates requirements to prevent significant deterioration of air 
quality and, in particular, to preserve air quality in national parks, national wilderness areas, national 
monuments and national seashores.  

The amendments establish Class I, II and III areas, where emissions of particulate matter and sulfur 
dioxide are to be restricted. The restrictions are most severe in Class I areas and are progressively more 
lenient in Class II and III areas.  

Mandatory Class I federal lands include all national wilderness areas exceeding 500 acres. Federal land 
managers are charged with direct responsibility to protect the air quality and related values (including 
visibility) of Class I lands and to consider, in consultation with EPA, whether proposed facilities will 
have an adverse impact on these values.  

6.3 SOIL RESOURCES  

6.3.1 Federal Laws, Regulations, Statues, and Orders  

Policy and guidance for the management of soil resources on public land are included in BLM Manuals 
7000 and 7100. The Soil Resource Management Program is conducted consistent with these major 
authorities (Manual Section 7000.03):  

A.  Taylor Grazing Act of 1934, as amended, P.L. 73-482, 48 Stat.1269 (43 U.S.C. 315; June 28, 
1934). 

B.  Revested Oregon and California Railroad and Reconveyed Coos Bay Wagon Road Grant Lands 
Act of 1937, as amended, P.L. 75-405, 50 Stat. 874 (43 U.S.C. 1181; August 28, 1937).  

C.  National Environmental Policy Act of 1969, as amended, 91-190, 83 Stat. 852 (42 U.S.C. §§ 
4321 et seq.; January 1, 1970).  

D.  Federal Land Policy and Management Act of 1976, as amended, P.L. 94-579, 90 Stat. 2743 (43 
U.S.C. §§ 1701 et seq.; October 21, 1976).  
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E.  Public Rangelands Improvement Act of 1978, P.L. 95-514, 92 Stat. 1803 (43 U.S.C. §§ 1901 et 
seq.; October 25, 1978).  

F.  43 CFR Subpart 4180—Fundamentals of Rangeland Health and Standards and Guidelines for 
Grazing Administration, (February 22, 1995) 

6.3.2 State Laws and Regulations  

The New Mexico mine reclamation regulations (New Mexico Mining Act NMSA 1978, Section 69-36-1 
et seq. and New Mexico Surface Mining Act, NMSA 1978, Sections 69-25A-1 et seq. (1979)), 
administered and enforced by the NMDEMNR, Mining and Minerals Division, do address soil resources 
and extend to all minerals. These regulations prohibit excessive soil erosion or topsoil loss at reclaimed 
mine sites. The regulations include soil standards that are optimized to the reestablishment of vegetation 
and establishment of the post-mining land use, which frequently is grazing. 

6.4 WATER RESOURCES  

Policy and guidance for the management of water resources on public land are included in BLM Manuals 
7000, 7200, 7240, and 7250. In addition to Executive Order (Public Water Reserve No. 107) of April 17, 
1926 (36 Stat. 847), the Water Resources Program is conducted under the following major authorities:  

6.4.1 Executive Order 11514, March 5, 1970, as amended by Executive Order 11991, May 24, 
1977 

Executive order for the protection and enhancement of environmental quality.  

6.4.2 Executive Order 11752, December 17, 1973.  

This order mandates that federal agencies shall provide national leadership to protect and enhance the 
quality of air, water, and land resources through compliance with applicable federal, state, interstate, and 
local pollution standards.  

6.4.3 Federal Water Pollution Control Act of 1948 (33 USC 1251 et seq.) 

The original 1948 statute, the Water Pollution Control Act, was the first major U.S. law to address water 
pollution. 

6.4.4 Federal Water Pollution Control Act Amendments of 1972 (FWPCA, PL 92-500)  

Public Law 92-500 was a complete revision of previous legislation, although many provisions remained 
unchanged. Section 208 directed states to develop water quality management plans for point and non-
point source pollution. However, it did not define non-point sources.  It established the NPDES (National 
Pollutant Discharge Elimination System) program developed to regulate point discharges. EPA was given 
primary administrative responsibility for implementation. 
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6.4.5 Floodplain Management (EO 11988, May 24, 1977) 

This EO directs agencies from contributing to the "adverse impacts associated with the occupancy and 
modification of floodplains" and the "direct or indirect support of floodplain development."  

In the course of fulfilling their respective authorities, Agencies "shall take action to reduce the risk of 
flood loss, to minimize the impact of floods on human safety, health and welfare, and to restore and 
preserve the natural and beneficial values served by floodplains."  

Before proposing, conducting, supporting or allowing an action in a floodplain, each agency is to 
determine if planned activities will affect the floodplain and evaluate the potential effects of the intended 
actions on its functions. Agencies shall avoid siting development in a floodplain "to avoid adverse effects 
and incompatible development in the floodplains."  

6.4.6 Clean Water Act of 1987 as amended (33 USC 1251) (PL 95-217; PL 100-4) 

Public Law 95-217 amended several sections of FWPCAA of 1972 (Public Law 92-500) and placed more 
emphasis on non-point sources. It established Section 404, regulating discharge of dredge/fill materials 
waters of the United States. 

Public Law 100-4 amended the CWA of 1977 and further clarified Section 208 of FWPCAA of 1972 for 
non-point sources. It established Section 319, Nonpoint Source Management Programs. It required that 
states develop strategies for toxics cleanup in waters where the application of Best Available Technology 
discharge standards is not sufficient to meet state water quality standards and support public health. 

6.4.7 Protection of Wetlands (EO 11990, May 24, 1977) 

Similar to floodplain management, agencies are directed to consider alternatives to avoid adverse effects 
and incompatible developments in areas of wetlands. New construction is to be avoided if possible. 

6.4.8 Safe Drinking Water Act (42 USC 300h) 

This act requires compliance with all federal, state, or local statutes for safe drinking water. 

6.4.9 Water Resources Planning Act (42 USC 1962a - 1962(a)(4)(e)) 

This act established a Water Resources Council to be composed of Cabinet representatives, including the 
Secretary of the Interior. It also established River Basin Commissions and stipulated their duties and 
authorities.  

6.4.10 Water Rights (43 USC 666) 

This act waives the sovereign immunity of the U.S. where there is a suit designed to establish the rights to 
a river or other source of water, or the administration of such rights, and the U.S. appears to own or be in 
the process of acquiring rights to any such water. (The effect is to permit state courts to adjudicate federal 
water rights claims under state law.) 
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6.4.11 BLM Policy 

The Water Resources and Soil Resources program objectives within the BLM are as follows (excerpted 
from BLM Manual Sections): 

• To protect, maintain, or improve the quality of the soil, water and air resources and watershed 
values associated with the public lands, including natural site productivity, air quality, and surface 
and ground water quality, quantity, and timing. 

• To prevent deterioration of soil, air quality, and watershed conditions where technically and 
economically feasible and to rehabilitate areas where accelerated erosion and runoff have resulted 
in unacceptable resource conditions. 

• To prevent or minimize the threat to public health and safety, damages to natural site 
characteristics, or economic losses due to floods, sedimentation, decreased water and air quality, 
or accelerated runoff and erosion. 

• Prevent impairment of soil productivity due to accelerated soil loss or physical or chemical 
degradation of the soil resource. 

• Ensure that Bureau management actions and objectives are consistent with soil resource 
capabilities. 

• Maintain or improve surface and ground water quality consistent with existing and anticipated 
uses and applicable state and federal water quality standards. 

• Minimize the harmful consequences of overland flow and surface runoff on or arising from, 
Bureau-administered lands. 

• Provide for the physical and legal availability of water to facilitate authorized uses of the public 
lands. 

Direct program activities include maintenance of water source inventories, participation in state water 
rights adjudications, and participation in determining compliance with the New Mexico Standards for 
Public Land Health and Guidelines for Livestock Grazing Management. The program will also focus on 
watershed rehabilitation in terms of planning/implementation, monitoring, and maintenance. Support 
activities include hydrologic design, impact assessment and mitigation for facilities and land management 
activities. The development of surface or ground water to meet identified needs will be supported by 
analysis of physical availability and quality for the identified needs. The program will also provide water 
rights acquisition and protection, and compliance with Safe Drinking Water Act through appropriate 
procedures involving the regulatory agencies.  
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6.4.12 MOUs  

The BLM in New Mexico operates under an MOU with State of New Mexico in which BLM agrees to 
meet the requirements of State Water Quality Management Plans and the Nonpoint Source Management 
Program developed pursuant to federal regulations, the CWA, and other applicable requirements placed 
on the state.  

6.4.13 State Laws and Regulations  

Water Use and Rights  

The New Mexico Office of the State Engineer (NMOSE) is charged with administering the state's water 
resources. The State Engineer has power over the supervision, measurement, appropriation, and 
distribution of all surface and groundwater in New Mexico, including streams and rivers that cross state 
boundaries. The State Engineer is also Secretary of the Interstate Stream Commission and oversees its 
staff. The Interstate Stream Commission is charged with separate duties including protecting New 
Mexico’s right to water under eight interstate stream Basins, ensuring that the state complies with each of 
those Basins as well as water planning. (NMOSE 2008) 

In 2005, NMOSE special orders were signed giving the State Engineer jurisdiction over the appropriation 
and use of all of the underground waters in New Mexico (NMOSE 2008).  

The water policy of the BLM is that states have the primary authority and responsibility for the allocation 
and management of water resources within their own boundaries, except as otherwise specified by 
Congress on a case-by-case basis. BLM will acquire and/or perfect water rights necessary to carry out 
public land management purposes through state law and administrative claims procedures unless a 
Federal reserved water right is otherwise available, and a determination is made that the primary purpose 
of the reservation can be served more effectively through assertion of the available federal reserved water 
right. 

Water Quality 

The New Mexico Water Quality Act (WQA) was adopted in 1967 to protect water quality in New 
Mexico. The New Mexico Legislature has revised the WQA [NMSA 74-6-1 et seq.] numerous times to 
improve the management and protection of New Mexico’s water resources. Several of the revisions 
expanded the duties and powers of the New Mexico WQCC. These duties include adoption of water 
quality standards and the adoption of regulations “to prevent or abate water pollution in the state or in any 
specific geographic area or watershed of the state . . . or for any class of waters.” Under the WQA, water 
is defined as “all water including water situated wholly or partly within, or bordering upon, the state, 
whether surface or subsurface, public or private, except private waters that do not combine with other 
surface or subsurface water.” The WQCC is the state water pollution control agency for all purposes of 
the federal CWA and may take all necessary actions to secure the benefits of the WQA. Under the 
authority of the WQA, the WQCC has adopted the basic framework for water quality management in 
New Mexico. A more detailed description of this framework is provided in the New Mexico Statewide 
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Water Quality Management Plan (WQMP). Because the WQCC has no technical staff of its own, 
responsibilities for water quality management activities are delegated to constituent agencies, primarily 
the NMED. Responsibilities for most water quality management activities involving surface waters are 
delegated to NMED’s Surface Water Quality Bureau (SWQB; NMED 2008a). 

NMED’s Ground Water Quality Bureau (GWQB) is delegated responsibilities for activities involving 
ground water, and the New Mexico Oil Conservation Division is delegated responsibility regarding 
regulation of activities associated with oil and gas production. Several other state agencies conduct 
activities that impact water quality. These include, but are not limited to: State Engineer’s Office; 
Interstate Stream Commission; Department of Game and Fish; New Mexico Energy, Minerals and 
Natural Resources Department; Oil Conservation Commission; Soil and Water Conservation Districts; 
and New Mexico Department of Agriculture (NMED 2008a). 

6.5 VEGETATIVE COMMUNITIES 

6.5.1 Federal Noxious Weed Act (7 USC 2801 et seq.) 

The federal Noxious Weed Control Act of 1974 (7 USC §§2801-2814, January 3, 1975, as amended 1988 
and 1994) provides for the control and management of non-indigenous weeds that injure or have the 
potential to injure the interests of agriculture and commerce, wildlife resources, or the public health. No 
person may import or move any noxious weed identified by regulations of the Secretary of Agriculture 
into or through the U.S. except in compliance with the regulations, which may require that permits be 
obtained. The act requires that each federal agency: 1) develop a management program to control 
undesirable plants on federal lands under the agency’s jurisdiction; 2) establish and adequately fund the 
program; 3) implement cooperative agreements with state agencies to coordinate management of 
undesirable plants on federal lands; and 4) establish integrated management systems to control 
undesirable plants targeted under cooperative agreements. The act directs the Secretary of Agriculture to 
coordinate programs for control, research, and educational efforts associated with noxious weeds. The 
secretaries of Agriculture and the Interior must identify regional control priorities and disseminate 
technical information to interested state, local and private entities. 

6.5.2 Invasive Species (EO 13112, February 3, 1999) 

Directs federal agencies to identify actions that may affect invasive species; use relevant programs to 
prevent introduction of invasive species; detect, respond and control such species; monitor invasive 
species populations; provide for restoration of native species; conduct research on invasive species; and 
promote public education. An invasive species, as defined in EO 13112, is a non-native species whose 
introduction does or is likely to cause economic or environmental harm or harm to human health. The 
term noxious weed, as defined in the federal Noxious Weed Control Act, is any living stage of any 
parasitic or other plant which is of foreign origin; is new to or not widely prevalent in the U.S.; and can 
directly or indirectly injures crops, other useful plants, livestock, or poultry or other interests of 
agriculture, including irrigation, or navigation or the fish and wildlife resources of the U.S. or the public 
health. 
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6.5.3 Noxious Plant Control Act (43 USC 1241-43) 

Authorizes agencies to allow and pay for state authorities to enter federal land for the control/destruction 
of noxious plants. 

6.5.4 Public Rangelands Improvement Act 

The Public Rangelands Improvement Act of 1978 requires BLM to manage, maintain, and improve the 
condition of the public rangelands so that they become as productive as is feasible. 

6.5.5 Carlson–Foley Act 

The Carlson-Foley Act of 1968 directs agencies to destroy noxious weeds and provides for the 
authorization for reimbursement of expenses to state or local agencies for weed control on federal lands.  

6.5.6 Property and Resources (Title 43 CFR §8365.1-5)  

This title states that on all public land, unless otherwise authorized, no person shall willfully remove or 
destroy plants or their parts except it is permissible to collect from the public land reasonable amounts of 
commonly available renewable resources such as flowers, berries, nuts, and seeds. However, collection of 
renewable resources may be precluded based on the need to protect monument resources.  

6.5.7 BLM Policy 

BLM New Mexico currently manages public land resources under the 2000 Standards and Guidelines. 
The standards apply to all programs and establish a required level of health of public land. 

BLM Manual 9011 and Handbook H-9011-1 provide policy for conducting chemical pest control 
program under an integrated pest management approach. BLM Manual 9014 provides guidance and 
procedures for planning and implementing biological control in integrated pest management programs. 
BLM Manual 9015 provides policy relating to the management and coordination of noxious weed 
activities among BLM, organizations, and individuals. BLM Manual 6840 provides policy and guidance, 
consistent with appropriate laws, for the conservation of special status species of plants and animals, and 
the ecosystems upon which they depend. 

Department of the Interior Manual 609 prescribes policy to control undesirable or noxious weeds on the 
lands, waters, or facilities under its jurisdiction to the extent economically practicable, and as needed for 
resource protection and accomplishment of resource management approach. Department of the Interior 
Manual 517 prescribes policy for the use of pesticides on the lands and waters under its jurisdiction, and 
for compliance with the Federal Insecticide, Rungicide, and Rodenticide Act, as amended. 

6.5.8 State Laws and Regulations  

District Managers and the Surface Division in Santa Fe monitor proper vegetation use and livestock 
carrying capacity on state public lands in the Planning Area. Public land livestock users are required to 
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apply responsible management and appropriate use of vegetation. If problems with carrying capacity 
compliance or vegetation use occur, it is resolved cooperatively between the lessee and the state, or the 
lease is terminated. In some cases, problems are solved cooperatively with the BLM and other state and 
federal agencies to resolve resource issues and/or create AMPs for individual ranches. 

The New Mexico Noxious Weed Management Act provides legislative authority for the management of 
noxious plant species in New Mexico. The specific goals are to improve the state economy and 
environment by managing noxious weeds in New Mexico. A MOU has been established in Sierra, Otero, 
and Doña Ana counties to coordinate participation between state, federal and private entities for the joint 
management and responsibility to eradicate noxious species on public and private land. 

6.6 FISH, WILDLIFE, AND HABITAT 

The USDI’s Fish and Wildlife Policy: State-Federal Relationships (43 CFR Part 24) recognizes that the 
effective stewardship of fish and wildlife requires federal-state cooperation. The purpose of the policy is 
to reaffirm the basic role of the states in fish and resident wildlife management. 

6.6.1 Animal Damage Control Act (7 USC 426-426c) 

This act, as amended, gives the Secretary of Agriculture broad authority for investigation, demonstrations 
and control of mammalian predators, rodents and birds.  

6.6.2 Bald and Golden Eagle Protection Act (16 USC 668-668d) 

This law provides for the protection of the bald eagle (the national emblem) and the golden eagle by 
prohibiting, except under certain specified conditions, the taking, possession and commerce of such birds.  

6.6.3 Conservation of Migratory Birds (EO 13186, January 10, 2001) 

EO 13186 creates a more comprehensive strategy for the conservation of migratory birds by the federal 
government. The order provides a specific framework for the federal government’s compliance with its 
treaty obligations to Canada, Mexico, Russia, and Japan. The order provides broad guidelines on 
conservation responsibilities and requires the development of more detailed guidance in MOU within two 
years of its implementation. The order will be coordinated and implemented by the USFWS. The MOU 
will outline how federal agencies will promote conservation of migratory birds. The order will requires 
the support of various conservation planning efforts already in progress; incorporation of bird 
conservation considerations into agency planning, including NEPA analyses; and reporting annually on 
the level of take of migratory birds. 

6.6.4 Endangered Species Act (16 USC 1532 et seq.) 

This act provides for the conservation of ecosystems upon which threatened and endangered species of 
fish, wildlife, and plants depend, both through federal action and by encouraging the establishment of 
state programs. The act: authorizes the determination and listing of species as endangered and threatened; 
prohibits unauthorized taking, possession, sale, and transport of endangered species; provides authority to 

Rio Puerco Field Office RMP/EIS  6-11 December 2009 
Analysis of the Management Situation   



6.0―Laws, Regulations, and Executive Orders 

acquire land for the conservation of listed species, using land and water conservation funds; authorizes 
establishment of cooperative agreements and grants-in-aid to states that establish and maintain active and 
adequate programs for endangered and threatened wildlife and plants; authorizes the assessment of civil 
and criminal penalties for violating the act or regulations; and authorizes the payment of rewards to 
anyone furnishing information leading to arrest and conviction for any violation of the act or any 
regulation issued there under.  

Section 7 of the ESA requires federal agencies to insure that any action authorized, funded or carried out 
by them is not likely to jeopardize the continued existence of listed species or modify their critical habitat.  

6.6.5 Exotic Organisms (EO 11987, May 24, 1977) 

Agencies, to the extent permitted by law, are to: restrict the introduction of exotic species into the natural 
ecosystems on lands and waters owned or leased by the U.S.; encourage states, local governments, and 
private citizens to prevent the introduction of exotic species into natural ecosystems of the U.S.; restrict 
the importation and introduction of exotic species into any natural U.S. ecosystems as a result of activities 
they undertake, fund, or authorize; and restrict the use of federal funds, programs, or authorities to export 
native species for introduction into ecosystems outside the U.S. where they do not occur naturally.  

6.6.6 Migratory Bird Treaty Act of 1918, amended in 1936, 1960, 1968, 1969, 1974, 1978, 1986, 
and 1989 

The Migratory Bird Treaty Act (MBTA) implements treaties and conventions between the United States, 
Canada, Japan, Mexico, and Russia for the protection of migratory birds. Unless otherwise permitted by 
regulations, the act makes it unlawful to pursue, hunt, take, capture or kill; attempt to take, capture or kill; 
possess, offer to or sell, barter, purchase, deliver or cause to be shipped, exported, imported, transported, 
carried or received any migratory bird, part, nest, egg or product, manufactured or not. The act also make 
it unlawful to ship, transport or carry from one state, territory or district to another, or through a foreign 
country, any bird, part, nest or egg that was captured, killed, taken, shipped, transported or carried 
contrary to the laws from where it was obtained; and import from Canada any bird, part, nest or egg 
obtained contrary to the laws of the province from which it was obtained. The USDI has authority to 
arrest, with or without a warrant, a person violating the act. 

6.6.7 Neotropical Migratory Bird Conservation Act (PL 106-247) 

This act provides grants to countries in Latin America and the Caribbean, and the U.S. for the 
conservation of neotropical migratory birds that winter south of the border and summer in North America. 
The law encourages habitat protection, education, researching, monitoring, and capacity building to 
provide for the long-term protection of neotropical migratory birds.  

6.6.8 Recreational Fisheries (EO 12962, June 7, 1995) 

Agencies shall improve the quantity, function, sustainable productivity, and distribution of U.S. aquatic 
resources for increased recreational fishing opportunities by such activities as: developing and 
encouraging partnerships between governments and the private sector to advance aquatic resource 
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conservation and enhance recreational fishing opportunities, identifying recreational fishing opportunities 
that are limited by water quality and habitat degradation and promoting restoration to support viable, 
healthy, and, where feasible, self-sustaining recreational fisheries, fostering sound aquatic conservation 
and restoration endeavors to benefit recreational fisheries, supporting outreach programs designed to 
stimulate angler participation in the conservation and restoration of aquatic systems, and implementing 
laws under their purview in a manner that will conserve, restore, and enhance aquatic systems that support 
recreational fisheries.  

6.6.9 Sikes Act (16 USC 670) 

The Sikes Act, as amended, (Public Law 86-797, approved September 15, 1960), provides for cooperation 
by the departments of the Interior and Defense with state agencies in planning, development and 
maintenance of fish and wildlife resources on military reservations throughout the U.S. An amendment 
enacted August 8, 1968, (PL 90-465, 82 Stat. 661) authorizes a program for development of outdoor 
recreation facilities. Public Law 93-452, signed October 18, 1974, (88 Stat. 1369) authorized conservation 
and rehabilitation programs on Atomic Energy Commission USFS and BLM lands. These programs are 
carried out in cooperation with the states by the Secretary of the Interior and on USFS lands by the 
Secretary of Agriculture.  

6.6.10 BLM Policy 

BLM has developed policies, which are outlined in a series of BLM manuals for various program 
activities related to biological resources. BLM Manual 6840 provides guidance for the management of 
special status species within BLM-administered land. BLM policy and guidance established that state 
listed species or sensitive species must receive the same consideration as federally listed species (BLM 
Manuals 6480 and 6602). Regarding candidate species, the BLM Special Status Species Management 
Manual specifies “the BLM shall implement management plans that conserve candidate species and their 
habitats and shall ensure that actions authorized, funded, or carried out by the BLM do not contribute to 
the need for the species to become listed” (section 6840.06C). 

BLM has entered into a cooperative agreement with the USFS and USFWS to promote conservation of 
migratory birds and minimize potential adverse effects of takings under the MBTA. The goal of the MOU 
among the agencies is to strengthen migratory bird conservation by identifying and implementing 
strategies that promote conservation and minimize adverse impacts on migratory birds through 
collaboration among the cooperating agencies. BLM also has entered into a cooperative memorandum of 
agreement with the USFS, National Marine Fisheries Service, and USFWS to improve Section 7 
consultations under the ESA. The goal of the memorandum of agreement is to improve the efficiency and 
effectiveness of project and programmatic level Section 7 consultation processes and enhance 
conservation of listed species while delivering appropriate goods and services provided by lands and 
resources managed by the signatory agencies. 

BLM Manual 1745, Introduction, Augmentation, and Reestablishment of Fish, Wildlife, and Plants, 
establishes the BLM policy and guidance on the introduction of exotic species and the transplant, 
augmentation, and reestablishment of native species and naturalized exotic species. The objectives are as 
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follows: 1) ensure that the management of native, naturalized, and exotic species enhances, restores, and 
does not reduce the biological and genetic diversity of natural ecosystems and provides for the protection 
of soil resources; 2) ensure that the introduction of exotic species is ecologically sound and will not 
adversely impact natural ecosystems and their biological diversity; 3) ensure that appropriate planning, 
coordinating, monitoring, and evaluating for introductions and transplants are performed; and (4) ensure 
full compliance with applicable state and federal laws, EOs, and regulations. 

BLM Manual 9011 and Handbook H-9011-1 provide policy for conducting chemical pest control 
program under an integrated pest management approach. BLM Manual 9014 provides guidance and 
procedures for planning and implementing biological control in integrated pest management programs. 
BLM Manual 6840 provides policy and guidance, consistent with appropriate laws, for the conservation 
of special status species of plants and animals, and the ecosystems upon which they depend. 

6.6.11 State Laws and Regulations  

At the state level, Chapter 17 MNSA 1978 directs the responsibility for maintenance and management of 
the state’s wildlife resources to the New Mexico Game and Fish Commission and the NMDGF. It is the 
policy of the state to provide a system for the protection of the game and fish of New Mexico and for their 
use and development for public recreation and food supply, and to provide for their propagation, planting, 
protection, regulation and conservation to the extent necessary to provide and maintain an adequate 
supply of game and fish within the state (17-1-1). The state legislature declares that: species and 
subspecies of wildlife found to be endangered should be managed and, to the extent possible, enhanced in 
number within the carrying capacity of the habitat. The state also has the obligation to assist in the 
management of wildlife deemed to be endangered elsewhere by prohibiting the taking, possession, 
transportation, or exportation of federally listed wildlife. Endangered and threatened wildlife is protected 
under sections 17-2-37 through 17-2-46, of the New Mexico Wildlife Conservation Act. 

The New Mexico Wildlife Conservation Act of 1974 

The Wildlife Conservation Act is the New Mexico ESA. New Mexico's Wildlife Conservation Act covers 
all animal species and distinct populations, except for insects whose protection would present an 
overwhelming and overriding risk to humans.. In addition,. Listing is based on science and affected 
landowners and resource managers must be consulted during the listing process. Species are listed as 
“endangered” if their survival or reproduction within New Mexico is in jeopardy, due to several factors 
including, habitat modification, over-utilization, predation, disease, and/or other human-caused factors. 

The New Mexico Endangered Plant Species List and Collection Permits of 1995 

The New Mexico Endangered Plant Species List and Permits (Section 75-6-1) directs the NMEMNRD to 
establish a list of endangered plant species. Plants are included if they are listed under ESA or the plant is 
rare across its range within the state, and of such limited distribution and population size that unregulated 
taking could adversely impact it and jeopardize its survival in New Mexico. It also authorizes 
NMEMNRD to prohibit the taking of endangered species, with the exception of permitted scientific 
collections or propagation and transplantation activities that enhance the survival of endangered species. 
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6.7 WILDLAND FIRE ECOLOGY AND MANAGEMENT  

Current RPFO policy regarding fire management activities is consistent with Departmental Manual 910 
and BLM Manual 9200 direction. 

The Interior and Related Agencies Appropriations Act significantly increased funds for the wildland fire 
agencies in FY2001. The act authorizes the use of contracts, grants, and cooperative agreements to 
accomplish fuels reduction, rehabilitation, and restoration treatments, and for training and monitoring of 
these activities on federal land or on adjacent non-federal land that benefits resources on federal land. 
These authorities are provided “notwithstanding federal government procurement and contracting laws.” 

Additional authorities applicable to the Planning Area include the following: 

• Protection Act of September 20, 1922 (42 Stat. 857; USC 594). 

• Taylor Grazing Act of June 28, 1934 (48 Stat. 1269; USC 315). 

• Disaster Relief Act, Section 417 (PL 93-288). 

• Reciprocal Fire Protection Act of May 27, 1955 (69 Stat. 66; 42 USC 1856, 1856a) 

• 2001 Annual Appropriations Acts for the Department of the Interior 

• 1995 Federal Wildland Fire Management Policy 

• 2001 Updated Federal Wildland Fire Management Policy (1995 Federal Wildland Fire 
Management Policy Update) 

• 1998 Departmental Manual 620 Chapter 1, Wildland Fire Management General Policy and 
Procedures 

• U.S. Department of the Interior Manual (910 DM 1.3). 

• Health Forest Restoration Act of 2003 

6.7.1 Timber Protection Act (16 USC 594) 

This act authorizes the Secretary of the Interior to protect timber on lands under the Department's 
jurisdiction from fire, disease and insects. 

6.8 CULTURAL RESOURCES 

6.8.1 Act for the Preservation of Antiquities (16 USC 431-433) 

This act, also known as the Antiquities Act, is chronologically and philosophically the basic legislation 
for the protection and preservation of cultural properties on federal lands. It provides for permits to 
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authorize scholarly use of properties, for misdemeanor-level penalties to control unauthorized use, and for 
presidential designation of outstanding properties as national monuments for long term preservation. The 
Antiquities Act is superseded in part by the Archaeological Resources Protection Act, but is broader in 
scope. It remains a fully active statutory authority. 

6.8.2 Recreation and Public Purposes Act of 1926 (16 USC 461) 

Please see discussion in 6.19.5. This act affects cultural resources as it authorizes the sale or lease of 
historic properties under certain conditions.  

6.8.3 Historic Sites Act of 1935 (16USC 461) 

This act declares national policy to identify and preserve “historic sites, buildings, objects and antiquities” 
of national significance, authorizing the National Historic Landmarks program of the NPS and providing 
a foundation for the later National Register of Historic Places. It provided procedures for designation, 
acquisition, administration and protection of such sites.  

6.8.4 Reservoir Salvage Act of 1960 as amended by Archeological and Historic Preservation Act 
(16 USC 469-469c) 

This act provides for the preservation of historical and archaeological data (including relics and 
specimens) that might be lost or destroyed as a result of a federal construction project or a federally 
licensed or assisted project, activity, or program having an effect on cultural resources. The act provides 
that up to one percent of appropriated, donated and/or transferred funds to be appropriated for a project 
may be spent to recover, preserve, and protect archaeological and historical data. Because BLM projects 
are rarely subject to line item authorization and appropriation, this provision often does not apply to 
BLM. 

6.8.5 National Historic Preservation Act of 1966 (16 USC 470 et seq.) 

This act, as amended, extends the policy in the Historic Sites Act to include state and local as wel as 
national significance, expands the National Register of Historic Places, and established the Advisory 
Council on Historic Preservation, State Historic Preservation Officers, Tribal Preservation Officers, and a 
preservation grants-in-aid program. Section 110 sets inventory, nomination, protection, and preservation 
responsibilities for federally owned cultural properties. Section 110(c) requires each federal agency to 
designate a Preservation Officer to coordinate activities under the act.  

Section 106 of the NHPA stipulates that federal agencies take into account historic properties (defined as 
resources listed in or eligible for the NRHP as federal undertakings (defined as projects implemented by 
federal agencies or funded, licensed, or approved by federal agencies) are planned and implemented. 
Regulations for Protection of Historic Properties (36 CFR 800) define a process for demonstrating such 
consideration by consulting with SHPOs, the Federal Advisory Council on Historic Preservation, and 
other interested organizations and individuals. 
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The BLM conducts compliance with Section 106 of the NHPA under a nationwide Programmatic 
Agreement and state implementation protocols that acknowledge the maturation of the New Mexico 
BLM’s cultural resources management program and encourage a shift toward more programmatic 
consultation with an emphasis on more proactive program accomplishments as a result. More specific 
information regarding the Planning Area and protocols is provided under MOUs below.  

6.8.6 National Environmental Policy Act of 1969 (42 USC 4321) 

In addition to the general provisions discussed in section 6.1.5, this act specifically includes the 
preservation of “important historic, cultural and natural aspects of our national heritage.” Cultural 
resources need not be determined eligible for the National Register of Historic Places (as in the NHPA) to 
receive consideration under NEPA. A procedural statute, the act provides for public participation in the 
consideration of cultural resource issues, among others, during agency decisionmaking. 

6.8.7 Executive Order 11593 (“Protection and Enhancement of Cultural Environment,”36 F.R. 
8921, May 13, 1971) 

This executive order directs federal agencies to inventory cultural properties under their jurisdiction, to 
nominate to the NRHP all federally owned properties that meet the criteria, to use due caution until the 
inventory and nomination processes are completed, and also to assure that federal plans and programs 
contribute to preservation and enhancement of nonfederally owned properties. The Advisory Council on 
Historic Preservation must be allowed to comment on the alteration, demolition, sale, or transfer of 
property which is likely to meet the criteria for listing as determined in consultation with the SHPO. 
Some of the provisions of the Executive Order are also found in Section 110 of the NHPA.  

6.8.8 Federal Land Policy and Management Act of 1976 (43 USC 1701) 

Please see discussion in section 6.1.4. As with NEPA, under FLPMA cultural resources need not be 
determined eligible for the NRHP (as under the NHPA) to receive consideration under FLPMA. The act 
provides the broadest framework for managing cultural resources on public lands of all authorties 
concerning cultural resources.  

6.8.9 Archaeological Resources Protection Act of 1979 (16 USC 470aa - 470ll) 

This act, as amended, overlaps and partially supersedes the Antiquities Act in its provisions for permits 
and penalties. It established detailed requirements for issuance of permits for any excavation for or 
removal of archaeological resources from federal or Indian lands. It also established civil and criminal 
penalties for the actual or attempted unauthorized excavation, damage, alteration, defacement, of any 
archaeological resource, more than 100 years old, found on public lands or Indian lands; and for any 
trafficking in such resources removed from federal or Indian land in violation of any provision of federal 
law; and for interstate and foreign commerce in such resources acquired, transported or received in 
violation of any state or local law. Note that archaeological resources need not be eligible for the NRHP 
(as in the NHPA) to receive consideration under ARPA. A 1988 amendment gives federal agencies 
explicit direction to establish educational programs explaining the importance of archaeology, to help 
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members of the public understand why archaeological resources are protected from unauthorized removal 
or damage.  

6.8.10 Native American Graves Protection and Repatriation Act of 1990 (25 USC 3001) 

This act establishes rights of Indian tribes and Native Hawaiian organizations to claim ownership of 
certain cultural items, including human remains, funerary objects, sacred objects, and objects of cultural 
patrimony held or controlled by federal agencies and museums that receive federal funds. Permits for the 
excavation and/or removal of cultural items protected by the act require Native American consultation, as 
do discoveries of cultural items made during land use activities. 

6.8.11 National Trails System Act of 1968 (16 USC 1241 et. Seq. as amended through P.L. 107-325, 
December 4, 2002) 

This act established a national trails system to promote preservation of, public access to, travel within, 
and enjoyment of the open-air, outdoor areas, and historic resources of the nation. Historic trails, trail 
sites, and trail segments designated under the Act or added by acts of Congress must be evaluated against 
the National Register criteria at 36 CFR Part 60 to determine National Register qualification and related 
NHPA Section 106 responsibilities. 

6.8.12 Executive Order 13007 (“Indian Sacred Sites,” 61 F.R. 104, May 24, 1996) 

This executive order provides that in managing federal lands, agencies-to the extent practicable, permitted 
by law, and not clearly inconsistent with essential agency functions-shall accommodate Indian religious 
practitioners’ access to and ceremonial use of Indian sacred sites, shall avoid adversely affecting the 
physical integrity of such sites, and shall maintain the confidentiality of sacred sites. The responsibility to 
identify such sacred sites to the managing agency resides with the Indian tribe or appropriately 
authoritative representative of an Indian religion. The responsibility to inform tribes, where practicable 
and appropriate, or proposed actions or land management policies that could restrict future access to or 
ceremonial use of, or adversely affect the physical integrity of, sacred sites, rests with the agency. It 
explicitly does not create any new right or benefit for Indian tribes, nor any new trust responsibility for 
the federal government.  

6.8.13 Executive Order 13287 (“Preserve America” 68 F.R. 43, March 5, 2003) 

Agencies shall provide leadership in preserving America’s heritage by actively advancing the protection, 
enhancement, and contemporary use of the historic properties owned by the federal government. Where 
consistent with its mission and governing authorities, and where appropriate, Agencies shall seek 
partnerships with state and local governments, Indian tribes, and the private sector to promote the unique 
cultural heritage of communities and of the nation and to realize the economic benefit that these 
properties can provide; and cooperate with communities to increase opportunities for public benefit from, 
and access to, federally owned historic properties. The order establishes new accountability for agencies 
with regard to inventories and stewardship. 
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6.8.14 Chacoan Outliers Protection Act of 1995(16 U.S.C. § 410ii)  

This act provides for the preservation, protection, and interpretation of, and to facilitate research on, the 
39 nationally significant Chacoan Outlier sites covered by the act. It encourages the continued 
cooperation between federal agencies and private corporations as necessary to provide for development in 
the San Juan Basin in a manner compatible with preservation and archeological research. This act amends 
P.L. 96-550 Sections 501 and 502. Two of the sites protected under the act are within the Decision Area, 
while an additional 3 are administered by the RPFO although located within the Farmington Field Office 
Decision Area. 

6.8.15 Galisteo Basin Archaeological Sites Protection Act of 2005 P.L. 108-208, 16 USC 470aa) 

This act provides for the preservation, protection, and interpretation of the nationally significant 
archaeological resources in the Galisteo Basin in New Mexico. It requires that sites listed in the act 
located on federal land be administered in accordance with the provisions of this Act, the Archaeological 
Resources Protection Act of 1979 (16 U.S.C. 470aa et seq.), the Native American Graves Protection and 
Repatriation Act (25 U.S.C. 3001 et seq.), and other applicable laws in a manner that will protect, 
preserve, and maintain the archaeological resources and provide for research thereon. It extends no 
authority for federal administration of sites listed in the act but on non-federal lands, except to the extent 
provided for in a cooperative agreement entered into between the Secretary and the landowner. Nothing in 
this Act shall be construed to extend the authorities of the Archaeological Resources Protection Act of 
1979 or the Native American Graves Protection and Repatriation Act to private lands which are 
designated as an archaeological protection site. Two sites listed in the act are located within the Planning 
Area, but are on non-federal lands. 

6.8.16 Policies 

BLM has developed policies to provide guidance for the cultural resource management program, which 
have been divided into the following series of manuals:. 

• 8100 – The Foundations for Managing Cultural Resources 

• 8110 – Identifying and Evaluating Cultural Resources 

• 8120 – Tribal Consultation under Cultural Resource Authorizations 

• 8130 – Planning for Uses of Cultural Resources 

• 8140 – Protecting Cultural Resources 

• 8150 – Permitting Uses of Cultural Resources 

• 8170 – Interpreting Cultural Resources for the Public 
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Another policy manual for preserving museum collections (8160) is being prepared. Handbook H-8120-1, 
Guidelines for Conducting Tribal Consultation, provides additional guidance to supplement Manual 8120. 
The New Mexico State BLM Office also has issued Manual H-8100-1, Procedures for Performing 
Cultural Resource Fieldwork on Public Lands in the Area of New Mexico State BLM Responsibilities. 

BLM applies a rule of reason in considering how potential effects of BLM actions on cultural resources 
on non-federal lands will be considered (BLM Manual 8100.07). Under this policy, BLM inventories, 
evaluates, and assesses potential effects on cultural resources located on nonpublic lands to the extent that 
effects stem from BLM decisions. These situations could include BLM grants of ROW for linear projects 
that also cross nonpublic lands, or for permits issued to drill for minerals on split estate lands (that is, 
where BLM manages subsurface mineral rights but surface rights are held by private landowners or 
managed by other agencies). Any such applications are coordinated with compliance with the New 
Mexico Cultural Properties Act, which address cultural resources on state lands and unmarked burials on 
state and private lands. 

In addition, BLM has issued specific policy for addressing cultural resources in RMPs (Cultural Resource 
Considerations in Resource Management Plans, Information Bulletin 2002-101 and Land Use Planning 
Handbook, H-1690-01-1, Appendix C). Those guidelines address requirements for identifying cultural 
resources, defining management goals, allocating uses of cultural resources, and defining management 
actions to support the plan goals. 

6.8.17 MOUs  

BLM PA NM-930-2004-009 – Protocol Agreement between BLM and NMSHPO 

In 1997 BLM executed a Section 106 Nationwide Programmatic Agreement and state implementation 
protocols as a substitute for those regulations, to give more autonomy to BLM in complying with Section 
106. (The nationwide agreement replaced a similar agreement that BLM had executed in 1982 for its 
program in New Mexico.) This MOU was updated in 2004, and now guides the Section 106 process for 
New Mexico BLM and the RPFO more specifically relevant to this AMS.  

The programmatic agreement allows BLM to make routine day-to-day decisions regarding cultural 
resources without consulting SHPOs. Consultations with SHPOs are limited primarily to annual reviews 
of the program rather than Section 106 project-by-project reviews. The BLM continues to consult with the 
SHPOs and the Advisory Council on Historic Preservation about specific projects that are: 1) non-routine 
interstate or interagency projects or programs, 2) undertakings adversely affecting National Historic 
Landmarks or National Register–listed properties of national significance, and 3) highly controversial 
undertakings. In accordance with the implementing New Mexico protocol, BLM also consults with the 
New Mexico SHPO about: 1) undertakings that would have adverse effects on historic properties, and 2) 
projects for which BLM plans to conduct less than a total, intensive (Class III) survey. 
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06-SU-11132424-196 – The National Trails System MOU  

This MOU is entered into by the USDI, BLM, NPS, and USFWS; the USDA, USFS; the U.S. Department 
of the Army, USACE; and the U.S. Department of Transportation, Federal Highway Administration 
(FHWA). It applies to National Scenic Trails and NHTs because they are congressionally designated, are 
typically interstate, and cross lands under multiple federal jurisdictions. This MOU encourages long-term 
interagency coordination and cooperation under the authorities of the act to enhance visitor satisfaction, to 
coordinate trailwide administration and site-specific management, to protect resources, to promote 
cultural values, to foster cooperative relationships, to share technical expertise, and to fund lands and 
resources associated with the National Trails. This MOU applies to the Camino Real de Tierra Adentro 
NHT, which runs through the Planning Area, although not across public land.  

6.8.18 State Laws and Regulations  

BLM applies a rule of reason in considering how potential effects of BLM actions on cultural resources 
will be considered on non-federal lands (BLM Manual 8100.07 and nationwide programmatic 
agreement). Under this policy, BLM inventories, evaluates, and assesses potential effects on cultural 
resources on nonpublic land to the extent that effects stem from BLM decisions. These situations may 
arise for linear projects that require ROWs across lands of various jurisdictions, including public land, or 
issuance of permits to drill on split estate lands. Any such applications are cognizant of the New Mexico 
Cultural Properties Act, which protects cultural properties on state lands by making it illegal to collect, 
excavate, damage, or destroy those properties without a permit. In addition, unmarked burials on state and 
private lands are afforded the protection of law. 

6.8.19 Other Local 

Local codes and policies exist that offer protection of cultural resources on private lands within their 
jurisdictions, although these codes are less restrictive than federal mandates. The city of Albuquerque has 
passed an ordinance that prohibits damage or removal of archaeological resources on Albuquerque Open 
Space (Albuquerque Code of Ordinances §5-8-6-I). In addition, Bernalillo County Code Chapter 74 
Article X §74-112 requires archaeological survey and mitigation of adverse effects to cultural resources 
on subdivisions of more than 24 lots. 

6.9 PALEONTOLOGICAL RESOURCES 

6.9.1 Archeological and Paleontological Salvage for Federal Highway Projects (23 USC 305; 72 
Stat. 913 (1958), 74 Stat. 525 (1960)) 

Funds authorized to be appropriated to carry out this title to the extent approved as necessary by the 
highway department of any state, may be used for archeological and paleontological salvage in that state 
in compliance with the act entitled An Act for the preservation of American antiquities, approved June 8, 
1906, and state laws where applicable. 
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6.9.2 Archaeological Resources Protection Act (16 USC 470aa - 470ll) 

Paleontological remains are of archaeological interest when found in a direct physical relationship with 
archaeological resources. 

6.9.3 Federal Cave Resources Protection Act (43 CFR 37.4 (c) and 37.11 (c)(3)(iii)) 

Paleontological resources found in caves are cave resources (37.4 (c)). A cave may be designated as a 
significant cave if paleontologic resources with the potential to contribute useful educational and 
scientific information are found (37.11 (c)(3)(iii)). 

6.9.4 Mineral Leasing Act 

Under various sections of this act, paleontological resources must be considered prior to or during mineral 
leasing actions. Surveys may be required based on the location of mineral leasing activities and mitigation 
measures may be incorporated if paleontological resources are found or are likely to occur. This act also 
includes guidelines for petrified wood. 

6.9.5 San Juan Basin Wilderness Protection Act (43 CFR 8224) 

Fossil Forest Research Natural Area: These regulations protect the natural, educational and scientific 
research values, and provide for paleontological study, excavation, and interpretation of the area. 

6.9.6 State Laws and Regulations  

In the State of New Mexico, there are no laws protecting paleontological resources on State Trust Lands; 
however, the State Parks and Recreation Division of the Department of Energy, Minerals, and Natural 
Resources governs the discovery and collection of fossils on State Park lands. It is an offense to “cut, 
break, injure, destroy, take, or remove any tree, shrub, timber, plant, or natural object (includes 
paleontological resources) in any state park or recreational area” (Regulation 16-2-32 “Criminal 
Offenses”). Also, a Special Use Permit is required to collect resources from state parks; collection without 
the permit would allow for action on the part of state parks. The second and last statute is NMSA 1978 
30-16-1 "Larceny," which allows for prosecution for anything of a value of $2,500, but not more than 
$20,000 (3rd-degree felony) and for anything over $20,000 (4th degree felony). Excavations for fossils on 
State Trust Lands do require a lease from the New Mexico State Land Department. Normally, permission 
is not granted to private citizens but is given to public institutions, such as museums and universities that 
have the professional expertise and equipment to properly collect the fossils for education, research, or for 
exhibit purposes. Fossils found on privately owned lands in New Mexico are the property of the 
landowners (Lucas and Heckert 2000; Nelson 2005). 
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6.10 VISUAL RESOURCES 

6.10.1 BLM Policy 

BLM’s policy, described in BLM Manual Section 8400 – Visual Resource Management, explains that 
BLM has a basic stewardship responsibility to identify and protect visual values on all BLM-administered 
land (USDI BLM 1984b). To accomplish this, BLM shall do the following: 

• Prepare and maintain on a continuing basis an inventory of visual values on all public land. 

• Develop visual management objectives (classes) through the RMP process that conform to the 
resource allocation decisions made in the RMP. 

• Incorporate visual design considerations into all surface-disturbing projects. 

Instruction Memorandum No. 98-164 provides additional guidance on the management of visual 
resources. It states, “(1) when VRM is addressed during the RMP process, and VRM management 
decisions are made, the implementation of those decisions is mandated just as they are for any other 
resource allocation decisions. The implementation of those decisions is not at the discretion of the Field 
Manager, and (2) the current BLM VRM Manuals and Handbooks dictate how we conduct VRM 
business.” 

6.10.2 State Laws and Regulations  

The Legislature of the State of New Mexico enacted the Night Sky Protection Act in 1999. The purpose 
of the act is “to regulate outdoor night lighting fixtures to preserve and enhance the state’s dark sky while 
promoting safety, conserving energy and preserving the environment for astronomy” (State of New 
Mexico 1999). The act does not allow outdoor recreational activity (public or private) to be illuminated 
after 11:00 p.m. except for a national or international tournament or to conclude any recreational or 
sporting event or other activity that has been in progress prior to 11:00 p.m. at a ballpark, outdoor 
amphitheater, arena, or similar facility. 

6.11 WILDERNESS CHARACTERISTICS 

BLM no longer has authority to designate new WSAs administratively or to manage additional land under 
the non-impairment standard prescribed by Section 603 of FLPMA. Instruction Memorandums 2003-
274–BLM Implementation of the Settlement of Utah vs. Norton regarding Wilderness Study (USDI BLM 
2003c), and 2003-275 – Change 1 Consideration of Wilderness Characteristics in Land Use Plans (USDI 
BLM 2003d), state that the management of WSAs that have already been established through the Section 
603 and Section 202 processes and recommended by the President to Congress, or of WSAs that were 
established legislatively, are unaffected. However, existing Section 202 WSAs that are identified and 
designated in a current land use plan may be changed through the land use planning process and need not 
continue to be subject to the non-impairment standard and other provisions of the 1995 Interim 
Management Policy and Guidelines for Lands Under Wilderness Review 
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In accordance with Instructional Memorandum 2003-275 – Change 1 Consideration of Wilderness 
Characteristics in Land Use Plans, wilderness characteristics may be protected administratively through 
the establishment of VRM classifications to guide the placement of roads, trails, and other facilities; 
protective conditions of use on permits, leases, or other use authorizations; or designating land as open, 
closed, or limited to OHV use.  

6.12 CAVE AND KARST RESOURCES 

6.12.1 Federal Cave Resources Protection Act (16 USC 4301 et seq.) 

This act established requirements for the management and protection of caves and their resources on 
federal lands, including allowing the land managing agencies to withhold the location of caves from the 
public (exempt from Freedom of Information Act), and requiring permits for any removal or collecting 
activities in caves on federal lands. The act mandates an inventory of all significant federally owned 
caves, many of which have not been fully explored and thus could be threatened with harm from surface 
activities. 

6.12.2 National Antiquities Act (PL 59-509) 

This act, as written, applies to any area of historic or scientific interest, including caves (USC Title 16, 
Chapter 1, National Parks, Military Parks, Monuments and Seashores). The implementing rule found in 
Part 37, Subtitle A, Title 43 establishes criteria to be considered in the identification of significant caves, 
including scientific and recreational value criteria. The criteria also call for the integration of cave 
management into existing planning and management processes, and for the protection of cave resource 
information to prevent disturbance of significant caves and vandalism. 

6.12.3 National Cave and Karst Research Institute Act of 1998 (PL 105-325) 

The purpose of this act is to further the science of speleology, centralize and standardize stereological 
information, foster interdisciplinary cooperation in cave and karst research programs, promote public 
education, promote national and international cooperation in protecting the environment for the benefit of 
cave and karst landforms, and promote and develop environmentally sound and sustainable resource 
management practices. 

6.12.4 BLM Policy 

Cave inventories are to be conducted using the BLM Cave Inventory and Classification System. The 
system requires inventories for cave flora and fauna, geology, mineralogy, archaeological and 
paleontological material, rare or delicate speleothems, and hazards to cavers. 

BLM is directed to identify significant caves as mandated by the FCRPA of 1988 and use criteria for 
identification of significant caves as set forth in 43 CFR 37.11(c). If determined that it meets these 
criteria, a cave must be designated as significant, as set forth in 43 CFR 37.11(f). Four basic but broad 
types of cave and karst resource management actions for all significant caves are to be addressed: 
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• Management (resources, visitors, and facilities) 

• Marketing (outreach, information and education, promotion, interpretation, and environmental 
education) 

• Monitoring (social, environmental and administrative indicators and standards) 

• Administration (regulatory, permit/fee/fiscal, data management, and customer liaison). 

6.12.5 MOUs  

There are MOUs between the BLM, NSS Southwestern Region, and the Cave Research Foundation 
(dated June 11, 1984) for caves throughout the U.S.. There is a Cooperative Agreement between the New 
Mexico BLM and the Southwestern Region of the NSS (#GDA 000010) and a Cooperative Management 
Agreement between New Mexico BLM and the Southwestern Region of the NSS (Agreement No. BLM-
CMA-NM-2002- 005). These MOUs and Cooperative Agreements will help carry out the responsibilities 
under the 1988 FCRPA to preserve our nation's significant caves, and to improve cooperation between 
cavers, cave researchers, and the federal government. Through these cooperative efforts, the BLM and 
NSS will work together to maintain and improve cave resources within BLM public lands, and to develop 
and implement cave management and conservation efforts. Some of these MOUs may be applicable for 
potential caves in the Decision Area. 

6.13 RECREATION 

6.13.1 Americans with Disabilities Act 

The Americans with Disabilities Act of 1990 protects civil rights for people with disabilities. Titles II and 
III of the act require newly constructed and altered state and local government facilities, places of public 
accommodation, and commercial facilities to be readily accessible and useable by individuals with 
disabilities. Recreation facilities are among the types of facilities covered by Titles II and III of the 
Americans with Disabilities Act. 

6.13.2 Land and Water Conservation Fund Act 

Special Recreation Permits are authorizations in accordance with the Land and Water Conservation Fund 
Act to allow specified recreational uses of the public land. They are issued as a means to manage visitor 
use, protect natural and cultural resources, and provide a mechanism to accommodate commercial 
recreational uses. 43 CFR 2930 requires special recreation permits for non-commercial, non-competitive 
organized group activities that meet specified criteria. These regulations are implemented in accordance 
with BLM Handbook 2930-1. BLM can waive the requirement for a special recreation permit pursuant to 
43 CFR 2932.12. Special recreation permits are issued under 43 CFR 2930 to authorize use of BLM land 
in connection with 1) commercial, 2) competitive, 3) vending, 4) individual or group use in special areas, 
and 5) organized group activity and event use. Each of these is described briefly below. 
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• Commercial Use is defined as recreational use of public land and related waters for business or 
financial gain. When any person, group or organization makes or attempts to make a profit, 
receive money, amortize equipment, or obtain goods or services, as compensation from 
participants in recreational activities occurring on public land, the use is considered commercial. 
Examples include outfitters and guides, scenic tours, trail rides, cattle drives, and photography 
associated with a recreational activity. It also includes use by scientific, educational, and 
therapeutic or nonprofit organizations when certain criteria are met. 

• Competitive Use means any organized, sanctioned, or structured use, event, or activity on public 
land in which two or more contestants compete and either: 1) participants register, enter, or 
complete an application for the event, or 2) a predetermined course or area is designated. 
Examples include OHV races, horse endurance rides, and mountain bike races. 

• Vendor permits are temporary, short-term, nonexclusive, revocable authorizations to sell goods or 
services on public land in conjunction with a recreation activity. Examples include T-shirt sales in 
conjunction with an OHV race, a hot dog stand at a motorcross event, and firewood sales in a 
BLM campground. 

• Special Areas are areas officially designated by statute or Secretarial order. For permitting 
purposes, special areas officially designated through an RMP and require special permitting 
requirements (e.g., private or individual recreational use). 

• Organized Group Activity and Event Use permits are for noncommercial and noncompetitive 
group activities and recreation events. Examples include large scout campout, a school group 
activity, or a large family reunion. 

Objectives of the BLM recreation permitting system are to satisfy recreational demand within allowable 
use levels in an equitable, safe, and enjoyable manner while minimizing adverse resource impacts and 
user conflicts. In issuing recreation permits to recreational users of public land, BLM authorizes 
permittees use of the land for permitted purposes. This represents a privilege to use public land that is 
subject to the terms and conditions of the permits (USDI BLM 2002b). 

Recreation permits are managed in a manner that is consistent with management objectives determined in 
resource management plans, recreation area management plans, or in their absence, through recreation 
management objectives resulting from analysis of resources and visitor use for each area. The criteria for 
which BLM may waive a permit requirement are: a) the use or event begins and ends on nonpublic lands 
or related waters, traverses less than one mile of public lands or one shoreline mile, and poses no threat of 
appreciable damage to public land or water resource values; b) BLM sponsors or co-sponsors the use (this 
includes any activity or event that BLM is involved in organizing and hosting, or sharing responsibility 
for, arranged through authorizing letters or written agreements); or c) the use is a competitive event that is 
not commercial, does not award cash prizes, is not publicly advertised, poses no appreciable risk for 
damage to public land or related water resource values, and requires no specific management or 
monitoring; d) the use is an organized group activity or event that is not commercial, is not publicly 
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advertised, poses no appreciable risk for damage to public land or related water resource values, and 
requires no specific management or monitoring. 

6.13.3 National Parks and Recreation Act of 1978 (PL 95-625)  

This act provides for increases in appropriations ceilings, development ceilings, land acquisition, and 
boundary changes in certain federal park and recreation areas, and for other purposes. It provides for the 
establishment of new units of the national park system, numerous boundary changes, and authorization 
increases for existing units of the national park system, and designated portions of a number of existing 
national park system areas as wilderness. It also established a new category in the National Trails System 
labeled NHTs and would designate additional national scenic trails. 

6.13.4 National Trails System Act (16 USC 1241-1249) 

This act provides for establishment of National Recreation Trails, National Scenic Trails, and NHTs. 
National Recreation Trails may be established by the secretaries of Interior or Agriculture on land wholly 
or partly within their jurisdiction, with the consent of the involved state(s), and other land managing 
agencies, if any. National Scenic Trails and NHTs may only be designated by an act of Congress. The 
purpose of the act is to provide for the ever-increasing outdoor recreation needs of an expanding 
population and to promote the preservation of, public access to, travel within, and enjoyment and 
appreciation of the open-air, outdoor areas, and historic resources of the nation. 

6.13.5 Omnibus Consolidated Rescissions Act (PL 104-134) 

The Recreational Fee Demonstration Program was authorized by Congress in Section 315 of the Omnibus 
Consolidated Rescissions Act of 1996 and amended the program under PL 104-208, 105- 18, 105-83, 
105-277, and 106-291. Four federal land management agencies—the NPS, USFWS, BLM, and the 
USFS—were mandated to implement a Recreational Fee Demonstration Program. This project allowed 
these agencies to test new fees that represent the geographic and programmatic spectrum of sites that they 
manage. Under the program, the agencies retain all of the new fees, with at least 80 percent of the retained 
fees to be used at the sites where they were collected. Up to 20 percent of the fee revenues may be used at 
other sites under the administrative jurisdiction of the collecting agency (USDI BLM 2003h). 

6.13.6 Visitor Services (43 CFR 8360) 

Addresses closure and restriction orders and provides BLM with the authority to issue an order to close or 
restrict use of designated public lands to protect persons, property, and public lands and resources. The 
CFR addresses the specific requirements of the orders. 

6.13.7 Rules of Conduct (43 CFR 8365) 

Establishes the protection of public land and resources, and for the protection, comfort and well-being of 
the public in its use of recreation areas, sites and facilities on public land. The objective of the rules of 
conduct is to ensure that public land, including recreation areas, sites and facilities, can be used by the 
maximum number of people with minimum conflict among users and minimum damage to public land 
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and resources. The Section 8365.1 rules apply to use and occupancy of all public land under the 
jurisdiction of BLM. 

6.13.8 BLM Policy 

BLM’s general recreation management policy is pursuant to BLM Manual 8300. Parts 8310 and 8320 
provide the parameters to plan for outdoor recreation activities on BLM land. In addition, the recent 
NLCS policy addresses the management of outdoor recreation in areas that have already received special 
recognition and protection through congressional or presidential conservation designations (e.g., National 
Conservation Areas, National Monuments, WAs, WSAs, Wild and Scenic Rivers, and NHTs and Scenic 
Trails) within a single organized system with the goal to increase public awareness of these areas' 
scientific, cultural, educational, ecological and other values. 

Manual 8300 on recreation is BLM’s administrative authority for outdoor recreation planning, enabling 
BLM to: 1) address issues identified in the RMP, 2) use ROS as a conceptual framework for inventory, 
planning, and management of recreation resources, 3) engage in different levels of planning such as 
resource management plans, activity plans, recreation area management plans, and project plans, 4) 
collect visitor use statistics, and 5) inventory recreation use. According to the manual, BLM will plan for 
its recreation resources consistent with the State Comprehensive Outdoor Recreation Plan (USDI BLM 
1981, Undated). 

Dispersed camping is allowed on BLM-administered lands in New Mexico for no more than a period of 
14 days within any period of 28 consecutive days. The 28-day period begins when a camper initially 
occupies a specific location on public lands. The 14-day limit may be reached either through a number of 
separate visits or through 14 days of continuous occupation. After the 14th day of occupation, the camper 
must move outside of a 25-mile radius of the previous location until the 30th day since initial occupation 
(USDI BLM 1995a). The BLM prohibits the parking of any motor vehicle for longer than 30 minutes, or 
camp within 300 yards of any spring, manmade water hole, water well, or watering tank used by wildlife 
or domestic stock (USDI BLM 1995a). 

Recreational shooting is not prohibited from BLM-administered lands, but has not been sanctioned either. 
Shooting restrictions do not prohibit legitimate hunting activities except within a half-mile of developed 
recreational sites or areas. Recreational shooters are encouraged to use public lands where restrictions do 
not apply and the use does not significantly conflict with other uses (USDI BLM 1995a). 

6.13.9 New Mexico Laws and Regulations 

The NMDGF manages wildlife and wildlife hunts on Decision Area lands. Hunter use is managed 
through regulation of annual harvest through harvest limits and season lengths in the GMUs. NMDGF 
manages wildlife for recreation according to the State of New Mexico Statutes Chapter 17. 

The New Mexico Big Game and Furbearer Rules and Information provides rules and regulations 
regarding hunting, trapping, and fishing on land in New Mexico, including public lands. In addition, 
under New Mexico Big Game and Furbearer Rules and Information, “it is illegal to drive a motorized 
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vehicle off established roads in a hunting, trapping, or angling area if the vehicle bears a person licensed 
to hunt, trap, or fish for species on which season is open in that area.” However, “on certain public lands, 
it is legal to take vehicles off established roads to retrieve legally taken and tagged big-game carcasses, 
provided that state or federal regulations do not prohibit such use” on those lands (NMDGF 2005a). The 
regulations notes “although wilderness and WSAs are open to hunting, vehicles are prohibited in 
wilderness areas” and vehicle use in other areas including WSAs is “limited to protect natural resources, 
[so] vehicles may not be taken of road to retrieve game in WSAs.” 

6.14 FORESTRY AND WOODLAND PRODUCTS  

6.14.1 Forest Service Authorities 

Some of the laws governing the operations and activities of the USFS are: 

• The National Forest Management Act of 1976, which extensively amended the Forest and 
Rangeland Renewable Resources Planning Act of 1974 (16 USC 1600 et seq.), and which 
constitutes the "organic act" for the USFS.  

• The Multiple Use Sustained Yield Act of 1960 (16 USC 528 et seq.) established purposes for the 
Forest System, including outdoor recreation, range, timber, watershed and fish and wildlife.  

• The Cooperative Forestry Assistance Act (16 USC 2100 et seq.), authorizes the Secretary of 
Agriculture to cooperate on forest management issues with non-federal forest lands.  

Various other laws and authorities for the USFS are codified at 16 USC sections 471 through 573. 

6.14.2 Healthy Forests Initiative 

The Healthy Forests Initiative (HFI) was launched in August, 2002 with the intent to reduce the risks 
severe wildfires pose to people, communities, and the environment. By protecting forests, woodlands, 
shrublands, and grasslands from unnaturally intensive and destructive fires, HFI helps improve the 
condition of our public lands, increases firefighter safety, and conserves landscape attributes valued by 
society. 

6.14.3 Healthy Forests Restoration Act (PL 108-148) 

The Healthy Forests Restoration Act (HFRA) contains a variety of provisions to speed up hazardous-fuel 
reduction and forest-restoration projects on specific types of federal land that are at risk of wildland fire 
and/or of insect and disease epidemics. The HFRA helps states, tribes, rural communities and landowners 
restore healthy forest and rangeland conditions on state, Tribal, and private lands. 

6.14.4 Material Disposal Act 

The Material Disposal Act of 1947, as amended, establishes the authority under which the BLM disposes 
of timber and other forest products. 
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6.14.5 NEPA  

There have been several significant changes in the planning processes since 2002. It is the BLM direction 
that the first three processes listed below are to be used for all hazardous fuels and forest health projects, 
unless there are mitigating issues such as the presence of threatened and endangered species. 

• Healthy Forest Initiative Categorical Exclusions: HFI has given the Bureau authority to use 
Categorical Exclusions on mechanical projects of less than 1,000 acres and prescribed fires of 
less than 4,500 acres if Hazardous Fuels Reduction is the primary reason for the proposed action. 
This direction excludes chemical treatments, lands in wilderness or WSAs, and any project with 
road construction. This authority may include the sale of vegetative material if the primary 
purpose is hazardous fuels reduction.  

• Streamlined Environmental Assessment (EA): In 2002 the CEQ issued new guidance on the 
EA process for forest health projects. This streamlines the EA process and limits EA length to 10-
15 pages.  

• Healthy Forest Restoration Act EA: HFRA establishes procedures to be used for EA/EIS 
process for projects identified in Community Wildfire Protection Plans. 

• Categorical Exclusions for Forestry. The new categorical exclusions were published in the 
Federal Register, Vol. 72, No. 156. The direction for the use of these new Categorical Exclusions 
is found in WO Instruction Memorandum 2007-208.  

Fire Regime and Condition Class will be used as part of the prioritization and project 
development/justification process for all forestry projects. The Congress has mandated that most of BLM 
efforts be concentrated in Fire Regimes I, II, and III and condition Classes 2 and 3. 

6.14.6 Southwest Forest Health and Wildfire Prevention Act (PL 108-317) 

This act requires the creation of the New Mexico Forest and Watershed Restoration (NMFWRI) Institute 
(http://www.nmhu.edu/nmfwri/about.html) established under this act to collaborate with federal agencies. 
The act also requires among other issues to “design, implement, monitor, …based on the use of adaptive 
ecosystem management.” BLM should continue coordination of monitoring, with the institute and other 
partners, efforts on ecologically based forest and woodland ecosystem restoration to: 

• improve long term community protection 

• minimize the need for wildfire protection 

• improve resource values 

• improve the ecological integrity and resilience of dry land forest systems 

• reduce rehabilitation costs 

December 2009 6-30 Rio Puerco Field Office RMP/EIS 
  Analysis of the Management Situation 



6.0―Laws, Regulations, and Executive Orders 

• reduce the loss of critical habitat 

• protect forests for future generations 

6.14.7 Timber Protection Act (16 USC 594) 

This act authorizes the Secretary of the Interior to protect timber on lands under the USDI's jurisdiction 
from fire, disease, and insects. 

6.14.8 Tribal Forest Protection Act (PL108-278) 

Authorizes the secretaries of Agriculture and Interior to give special consideration to tribally-proposed 
projects on agency lands bordering or adjacent to Indian trust land. 

6.14.9 BLM Policies  

BLM, an agency in the USDI, is responsible for carrying out a variety of programs for the management 
and conservation of resources on 258 million surface acres, as well as 700 million acres of subsurface 
mineral estate. The BLM authorizes the removal of biomass from public lands using stewardship 
contracting which allows contractors to keep biomass products in exchange for the service of thinning 
trees and brush, removing dead wood and performing other types of forest and woodland restoration. 

6.15 LIVESTOCK GRAZING 

6.15.1 Bankhead–Jones Farm Tenant Act 

EO 10046 of March 24, 1949 transferred jurisdiction of all lands acquired or in the process of acquisition 
under Title III of the Bankhead-Jones Farm Tenant Act, or EO No. 7908 of June 9, 1938, as amended by 
EO No. 8531 of August 31, 1940, to the USDI from the Secretary of Agriculture. 

These lands were to be administered under the Taylor Grazing Act and included lands in McKinley and 
Sandoval counties (Correspondence in LU lands Special rule file). 

6.15.2 NEPA 

Three grazing environmental impact statements have been completed and approved in compliance with 
the Final Judgment of the National Resources Defense Council v. Morton Law Suit, Civil No. 1983-73. 
These environmental impact statements provide further program guidance through proposed actions and 
management objectives for the majority of public land within the Planning Area (1985 Draft RMP).  

The Rio Puerco Livestock Grazing Environmental Statement proposed to initiate an intensive livestock 
grazing management program in Sandoval and McKinley counties. To implement this program, 
Allotment Management Plans (AMPs) were developed for each allotment in the ES area to improve 
ecological condition to acceptable levels, reduce soil erosion, improve water quality, provide sufficient 
forage for livestock and wildlife, and enhance other environmental values (1985 Draft RMP).  
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The East Socorro Livestock Grazing Environmental Statement proposed to implement a grazing 
management program based on the growth requirements of the vegetation for public land in Valencia 
County and the eastern portion of Cibola County. To implement this program, eight new AMPs were 
developed and four revised. These AMPs provide for the accomplishment of the following goals: 1) 
enhance the vegetative resource, 2) improve range condition, 3) reduce erosion and sedimentation 
damage, 4) improve water quality, 5) provide quality habitat for wildlife, 6) improve the recreation and 
visual resources, 7) provide a continuous supply of livestock forage, and 8) protect archaeological and 
historic sites (1985 Draft RMP).  

The West Socorro Livestock Grazing EIS proposed to protect and enhance the soil and vegetative 
resources of the EIS area, enhancing livestock forage, watershed, wildlife habitat, recreation and 
aesthetics, and socio-cultural and economic values on public land in Cibola and Valencia counties (1985 
Draft RMP).  

The 1986 RMP discussed aspects of Livestock grazing including: Management Guidance, Livestock 
Grazing Management and Use Adjustments, Rangeland Improvements, Grazing Systems, Monitoring 
Studies, Implementation Priorities, and Support Needs. Management of allotments that were not covered 
by one of the three grazing ESs/EISs was also discussed in the 1986 RMP under the Vegetative Uses 
Issue. Resource issues on approximately 124,824 acres were to be mitigated through the implementation 
of improved grazing management. Allotments managed through the guidance of either Environmental / 
Environmental Impact statements or the 1986 RMP were placed into selective management categories. 
The purpose of the categorization process was to focus management on those allotments where changes 
could produce cost-effective improvement in resource conditions. 

All allotments have been placed into one of three management categories based on resource 
characteristics, management needs, and resource and economic potential. The three selective management 
categories are: Maintain (M), Improve (I), and Custodial (C). “M” category allotments are to be managed 
to maintain the current satisfactory condition. “I” category allotments are to be managed intensively to 
improve unsatisfactory conditions and resolve resource conflicts. “C” category allotments have low 
potential for improved ecological condition, improvement is not economically feasible, and/or current 
management is satisfactory considering the current resource conditions. These allotments are to be 
managed to prevent resource degradation. Changes in allotment categorization are to be based on 
vegetative monitoring studies. However, vegetative monitoring studies have not been conducted on a 
large scale basis in the RPFO since the late 1980s due to limited staff and large acreages to be covered. 

6.15.3 Public Rangelands Improvement Act (43 USC 1901 et seq.) 

This act was instituted to improve public rangeland conditions in the 16 contiguous western states on 
which there is, or is capable for, domestic livestock grazing. Rangeland quality is determined by soil 
quality, forage values, wildlife habitat, watershed and plant communities, the current state of vegetation in 
a site in relation to its potential, and the relative degree to which the kinds, proportions, and amounts of 
vegetation in a plant community resemble the desired plant community. 
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6.15.4 Standards for Land Health 

USDI adopted the Standards for Public Land Health and Guidelines for Livestock Grazing Management 
in New Mexico proposed in the New Mexico Statewide RMP/EIS in January 2000. These standards 
describe conditions needed for healthy sustainable public land and relate to all uses of public land. The 
standards provide the measure of resource quality and functioning condition upon which the public land 
health will be assessed. In order to measure the effectiveness of each standard, a set of measurable 
indicators and associated criteria were identified. Specific standards and indicators are defined for upland 
sites, biotic communities (including native, threatened, endangered, and special status species) and 
riparian sites. For example, standards for riparian sites indicate that these areas should be in a 
“productive, properly functioning, and sustainable condition, within the capability of that site” and should 
consist of “adequate vegetation of diverse age and composition.” Indicators for these standards include 
factors that determine stream channel morphology and stability, streambank stability, and structural 
diversity of vegetation. 

The livestock grazing guidelines were designed to improve public land health and are to be implemented 
at the watershed, allotment, or pasture level. These guidelines define resource values that should be 
incorporated into the development of Livestock Grazing Management Plans, such as native plant health, 
soil stability and micro-organisms, water quality, stream channel morphology and function, and habitat 
for native wildlife including special status, threatened and endangered species. 

6.15.5 Taylor Grazing Act (43 USC 215 et seq.) 

The Taylor Grazing Act was the federal government’s first effort to regulate grazing on federal lands. 
Under the act grazing districts were established of vacant, unreserved, public domain lands which were 
chiefly valuable for grazing and raising forage crops. Grazing is regulated through leases or licenses for 
which a fee is paid. Regulations provide for the development of state Standards and Guidelines. Such 
standards and guidelines are approved through the BLM’s planning and NEPA processes. 

The Taylor Grazing Act also eliminated settlement on the public domain and provided for the 
classification and disposal of public lands more valuable for uses other than grazing or the production of 
forage crops. 

Residents and stock owners pay an annual fee to obtain a grazing permit that is used to manage livestock 
grazing in established districts. Grazing Administration Regulations (43 CFR 4100) provide for the 
development of state Standards and Guidelines. The Standards and Guidelines are approved through BLM 
planning and NEPA processes. 

6.15.6 MOUs  

An MOU between the Albuquerque District Office and the Farmington District Office outlines 
management responsibilities of BLM lands near each office’s common border. Discussed in this MOU is 
management responsibility of grazing allotments near the aforementioned border. The Rio Puerco Field 
Office retains management of Non-Navajo Section 15 grazing leases within McKinley County north of 
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Interstate 40, as well as grazing permits within the Ignacio Chavez land Grant. The Farmington Field 
Office will continue to administer Navajo grazing allotments including the following community 
allotments: Castillo, Star Lake, and Counselor. 

6.15.7 Other  

In 1958, a special rule was passed in regards to Bankhead Jones lands managed in the San Ysidro grazing 
district (grazing district No. 1), which applies to Bankhead Jones lands managed by the RPFO. The 
special rule for this grazing district recognized that there was a lack of privately controlled water sources 
(base water) on Bankhead Jones lands. This rule allowed the development of water sources on Bankhead 
Jones lands, through cooperative agreement with BLM, that would serve as base water. A stipulation of 
the development of these base waters was that the permittees would finance a portion of the development 
or maintenance of these waters. The intention of this rule was to legalize grazing on Bankhead Jones 
lands where adequate base property did not exist. 

6.16 MINERAL RESOURCES 

6.16.1 Department of the Interior and Related Agencies Appropriation Act of 2001 

This act relates to the management of public lands and their resources under the BLM, including the 
assessment of mineral potential of public lands. 

6.16.2 Domestic Minerals Program Extension Act of 1953 

This act states that each department and agency of the federal government charged with responsibilities 
concerning the discovery, development, production, and acquisition of strategic or critical minerals and 
metals shall undertake to decrease further, and to eliminate where possible, the dependency of the U.S. on 
overseas sources of supply of each such material. 

6.16.3 Energy Policy Act 

This act encourages energy efficiency and conservation; promotes alternative and renewable energy 
sources; reduces dependence on foreign sources of energy; increases domestic production; modernizes the 
electrical grid; and encourages the expansion of nuclear energy.  

The BLM recognizes that public lands are an important source of the nation’s energy and non-energy 
mineral resources, some of which are critical and strategic. The BLM is responsible for making public 
lands available for orderly and efficient development of these resources under principles of Multiple Use 
Management, and the concept of Sustainable Development as was defined at the World Summit on 
Sustainable Development in 2002, in Johannesburg, South Africa. 

6.16.4 Federal Coal Leasing Amendments Act (30 USC 201) 

This act made major changes in the way coal leases tracts are established, economic and environmental 
considerations, sale/leasing procedures, and penalties for violations. 
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6.16.5 Federal Onshore Oil and Gas Leasing Reform Act of 1987 (30 USC 181, et seq.; PL 100-
203) 

This act requires that the BLM offer all lands available for leasing competitively prior to leasing 
noncompetitively. The act was promulgated to address concerns that leasing of federal lands was 
occurring at below-market rates. The act includes provisions for environmental protection of leased lands, 
and provides for inspections and enforcement of rules regarding operational activities. Leasing for oil and 
gas on USFS lands must have the prior consent of the USFS. 

6.16.6 General Mining Law (30 USC 21 et seq.) 

This authority sets forth rules and procedures for the exploration, location and patenting of lode, placer, 
and mill site mining claims. Claimants must file notice of the original claim with the BLM as well as 
annual notice of intention to hold, affidavit of assessment work or similar notice. Mining Claims Under 
the General Mining Laws; Surface Management (43 CFR Part 3800 et al.) amends the regulations 
governing mining operations involving metallic and some other minerals on public lands to prevent 
unnecessary or undue degradation of BLM-administered lands by mining operations authorized under the 
mining laws. 

6.16.7 Geothermal Resources Leasing and Operations: Final Rule (43 CFR Part 3200 et al.) 

This rule issued in 1998 reaffirmed the authority for the BLM to issue geothermal leases and revises rules 
regarding leasing, exploration, and development of geothermal resources. 

6.16.8 Geothermal Steam Act (30 USC 1001 et seq.) 

Geothermal Resources Operational Orders issued under that act give the BLM the authority to issue 
leases for the development of geothermal resources on federal lands and provides guidance for the 
exploration, testing, and development of geothermal resources. 

6.16.9 Materials Sales Act (30 USC 601-604) 

This act provides for the disposal of materials on public lands and requires the Secretary, under such rules 
and regulations as he may prescribe, may dispose of mineral materials (including but not limited to 
common varieties of the following: sand, stone, gravel, pumice, pumicite, cinders, and clay) and 
vegetative materials (including but not limited to yucca, manzanita, mesquite, cactus, and timber or other 
forest products) on public lands of the U.S. Such materials may be disposed of upon the payment of 
adequate compensation. The Secretary is authorized in his discretion to permit any federal, state, or 
Territorial agency, unit or subdivision, including municipalities, or any association or corporation not 
organized for profit, to take and remove, without charge, materials and resources for use other than for 
commercial or industrial purposes or resale.  
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6.16.10 Mineral Leasing Act (30 USC 181 et seq.) 

This act authorizes and governs leasing of public lands for development of deposits of coal, oil, gas and 
other hydrocarbons, sulphur, phosphate, potassium, and sodium.  

6.16.11 Mineral Leasing Act for Acquired Lands (30 USC 351 et seq.) 

This act authorizes and governs mineral leasing on acquired lands.  

6.16.12 Mineral Resources on Weeks Law Lands Act of 1917 (39 Stat. 1150, as supplemented; 16 
USC 520) 

Authorizes the Secretary of the Interior to prescribe general regulations for permitting prospecting, 
development, and use of the mineral resources of the lands acquired for the best interests of the U.S. 
under the Weeks Law (Act of March 1, 1911). 

6.16.13 Mining and Mineral Policy Act (30 USC 21a) 

This act expressed the national policy to foster and encourage private enterprise in the development of 
economically sound and stable domestic mining, minerals, metal and mineral reclamation industries, the 
orderly and economic development of domestic mineral resources, reserves, and reclamation of metals 
and minerals to help assure satisfaction of industrial, security and environmental needs, mining, mineral, 
and metallurgical research, including the use and recycling of scrap to promote the wise and efficient use 
of our natural and reclaimable mineral resources, and the study and development of methods for the 
disposal, control, and reclamation of mineral waste products, and the reclamation of mined land, so as to 
lessen any adverse impact of mineral extraction and processing upon the physical environment that may 
result from mining or mineral activities.  

6.16.14 National Materials and Minerals Policy, Research and Development Act of 1980 

This act requires the Secretary of the Interior to improve the quality of minerals data in federal land use 
decision-making. 

6.16.15 Stock Raising Homestead Act (43 USC 291-299) 

Patents issued under this authority reserved minerals to the U.S. as well as the right to prospect for, mine, 
and remove said minerals. Certain conditions exist to protect the patentee’s improvements. 

6.16.16 Surface Mining Control and Reclamation Act (30 USC 1201 et seq.) 

This act establishes a program for the regulation of surface mining activities and the reclamation of coal-
mined lands, under the administration of the Office of Surface Mining, Reclamation and Enforcement, in 
the USDI.  

The law sets forth minimum uniform requirements for all coal surface mining on federal and state lands, 
including exploration activities and the surface effects of underground mining. Mine operators are 
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required to minimize disturbances and adverse impact on fish, wildlife and related environmental values 
and achieve enhancement of such resources where practicable. Restoration of land and water resources is 
ranked as a priority in reclamation planning.  

6.16.17 BLM Policy 

The BLM recognizes that public lands are an important source of the nation’s energy and non-energy 
mineral resources, some of which are critical and strategic. The BLM is responsible for making public 
lands available for orderly and efficient development of these resources under principles of Multiple Use 
Management, and the concept of Sustainable Development as was defined at the World Summit on 
Sustainable Development in 2002, in Johannesburg, South Africa.  

The following principles will guide the BLM in managing mineral resources on public lands: 

1. Except for Congressional withdrawals, public lands shall remain open and available for mineral 
exploration and development unless withdrawal or other administrative actions are clearly justified 
in the national interest in accordance with the Department of the Interior Land Withdrawal Manual 
603 DM 1, and the BLM regulations at 43 CFR 2310. Petitions to the Secretary of the Interior for 
revocation of land withdrawals for mineral exploration and development will be evaluated through 
the land use planning process.  

2. The BLM endorses the Sustainable Development Plan of Implementation applicable to mineral 
resources signed by 193 countries, including the U.S.; in Johannesburg in 2002. This plan 
encourages Social, Environmental, and Economic considerations before decisions are made on 
mineral operations. The BLM actively encourages development by private industry of public land 
mineral resources, and promotes practices and technology that least impact natural and human 
resources.  

3. The BLM will adjudicate and process mineral patent applications, permits, operating plans, mineral 
exchanges, leases, and other mineral use authorizations for public lands in a manner to prevent 
unnecessary and undue degradation, and in a timely and efficient manner, and will require 
financial assurances to provide for reclamation of the land and for other purposes authorized by 
law. Mine closure and reclamation considerations include alternative forms of use such as for 
landfills, wind farms, biomass facilities and other industrial uses, to attract partnerships to utilize 
the existing mine infrastructure for a future economic opportunity.  

4. The BLM land use planning and multiple-use management decisions will recognize that, with few 
exceptions, mineral exploration and development can occur concurrently or sequentially with other 
resource uses. The least restrictive stipulations that effectively accomplish the resource objectives 
or uses will be used. The BLM will coordinate with surface owners when the federal minerals 
estate under their surface ownership is proposed for development.  

5. Land use plans will reflect geological assessments and mineral potential on public lands through 
existing geology and mineral resource data, and to the extent feasible, through new mineral 
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assessments to determine mineral potential. Partnerships with state Geologists and the U.S. 
Geological Survey for obtaining existing and new data should be considered.  

6. The BLM will work closely with federal, state and Tribal governments to reduce duplication of 
effort while processing mineral related permit applications.  

7. The BLM will monitor locatable, salable and leasable mineral operations to ensure proper resource 
recovery and evaluation, production verification, diligence and enforcement of terms and 
conditions. The BLM will ensure receipt of fair market value for mineral materials, and 
appropriate royalty rates for leasable commodities unless otherwise provided for by statute.  

8. The BLM will continue to develop e-Government solutions that will provide for electronic 
submission and tracking of applications for exploration and development of mineral resources. 
The BLM will continue to provide public access to mineral records, including spatial display of all 
types of authorizations and mineral resource data.  

9. The BLM will maintain and enhance the understanding, skills, and abilities of effective 
professional, technical, and managerial personnel knowledgeable in adjudication, geology, mineral 
exploration and development.  

10. To the extent provided by law, regulation, secretarial order, and written agreement with the 
Bureau of Indian Affairs, the BLM will apply the above principles to the management of mineral 
resources and operations on Indian Trust lands in order to comply with its Trust Responsibilities.  

6.16.18 NEPA 

• BLM, Star Lake–Bisti Regional Coal Environmental Statement, 1979 

• DOI, Uranium Development in the San Juan Basin Region, A Report on the Environmental 
Issues, 1980 

• BLM, San Juan River Regional Coal EIS, 1984 

• BLM, BIA, Final EIS , Jackpile Uranium Mine Reclamation, 1986 

6.16.19 MOUs/JPAs 

The following MOUs and JPAs statutes are relevant to energy and mineral resource development.  

• MOU between BLM, USGS, OSM concerning Management of Federal Coal (October 22, 1979 

• MOU between BIA, USGS, OSM concerning Management of Coal Mining On Indian Lands 
(May 8, 1980) 

• Interagency Agreement between BLM and Federal highway Administration concerning Title 23 
Highway projects and Mineral Material ROWs (July, 1992) 

December 2009 6-38 Rio Puerco Field Office RMP/EIS 
  Analysis of the Management Situation 



6.0―Laws, Regulations, and Executive Orders 

• MOU between BLM and BIA concerning the Separation of Functions of BLM-BIA in the 
Uranium Program on Indian Lands (January 12, 1989) 

• MOU between EPA, BLM, BIA concerning the Underground Injection Control Program on 
Certain Indian Lands (June 5, 1989) 

• JPA between New Mexico Energy, Minerals and Natural Resources Department and BLM 
concerning Abandoned Mine Reclamation on Federal Lands in New Mexico (December 18, 
1991) 

• MOU between BLM, USGS, USFS concerning Geological, Mineral, Energy, and Environmental 
Information for Ecologically Based management of Federal Lands 

• MOU between BLM and USFS concerning Surface Management of Oil and Gas Operations on 
the Santa Fe National Forest, New Mexico (November 26, 2001) 

• MOU/JPA between New Mexico Energy, Minerals and Natural Resources Department, BLM and 
USFS Concerning Exploration and Mining of Federal Locatable Minerals in New Mexico 
(February 19, 2004) 

6.16.20 State Laws and Regulations  

The following State of New Mexico statutes are relevant to energy and mineral resource development, but 
may not apply to the BLM: 

• New Mexico Geothermal Resources Act (Chapter 75, Article 15 NMSA 1973) 

• New Mexico Geothermal Resources Conservation Act (Chapter 71, Article 5 NMSA 1978) 

• New Mexico Oil and Gas Act (Chapter 70, Article 2 NMSA 1978), which includes oil, gas, CO2, 
helium, and geothermal energy 

• New Mexico Surface Mining Act (Chapter 69, Article 25 NMSA 1978), which permits and 
regulates mining on state, federal and private land in New Mexico 

• New Mexico Water Quality Act (Chapter 74, Article 6 NMSA 1978) 

• State Trust Land Leasing (Chapter 18, Article 8 NMSA 1978) 

6.17 RENEWALBE ENERGY 

6.17.1 NEPA  

The following NEPA documents are relevant to renewable energy development on BLM administered 
lands: 
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• USDI, Renewable Energy for America’s Future, 2005 

• BLM, Wind Energy Programmatic EIS, 2005 

• BLM, Solar Energy Programmatic EIS, in progress 

6.17.2 BLM Policy 

Renewable energy development is authorized through the Lands and Realty ROW program. All wind 
turbines, solar troughs, solar towers, plant sites are authorized by BLM as ROWs. The acquisition of 
biomass from public lands is authorized as a disposal through the Forestry and Woodland Products 
program. Look in those sections for information on the issuing of ROWs and the disposal of woodland 
products. 

6.17.3 State Laws and Regulations  

The following State of New Mexico statutes are relevant to renewable energy resource development, but 
may not apply to the BLM: 

• Public Utilities And Utility Services, Electric Services, Renewable Energy For Electric Utilities 
(Chapter 9, Title 17, Part 572) 

• Renewable Energy Act, (Chapter 62, Article 16 NMSA 1978) 

6.18 TRANSPORTATION AND ACCESS 

Authorities that affect planning, design, construction, and maintenance of roads include the following: 

• Federal Highway Act of 1962, as amended 

• Highway Beautification Act of 1965 

• Highway Safety Act of 1966, as amended 

• Surface Transportation Act of 1978 

• Surface Transportation Assistance Act of 1982 

The authority to regulate access to achieve resource goals is addressed in several mandates. The ESA, as 
amended, provides authority for protecting habitat values. The Archaeological Resources Protection Act 
and National Historic Protection Act Section 106 regulate protection of cultural resources. 

EO 11644, Use of Off-Road Vehicles on the Public Lands (as amended by EO 11989) was signed by 
Richard Nixon in 1972 and codified in 43 CFR 8340 to ensure that the use of off-road vehicles on public 
land would be controlled and directed so as to protect the resources of those lands, to promote the safety 
of all users of those lands, and to minimize conflicts among the various uses of those lands. This EO 
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required federal agencies to designate specific areas where OHV use would be permitted and areas where 
OHV use would be prohibited. 

PL 106-65 allows the Secretary of the Army to close withdrawn lands, roads, or trails from public use 
based on needs for public safety, military operations, or national security. Closures are to be limited to the 
minimum areas and periods that the Secretary determines necessary. Additionally, this law specifies that 
appropriate warning be posted and that appropriate steps be taken to notify the public. 

6.18.1 FLPMA  

Under Section 501 (a) of FLPMA, the Secretary of the Interior is “authorized to grant, issue, or renew 
ROWs over, upon, under, or through such lands for … (6) roads, trails, highways, railroads, canals, 
tunnels, tramways, airways, livestock driveways, or other means of transportation except where such 
facilities are constructed and maintained in connection with commercial recreation facilities on lands in 
the National Forest System; or (7) such other necessary transportation or other systems or facilities which 
are in the public interest and which require ROWs over, upon, under, or through such lands…” 

Section 502 of FLPMA grants the authority to acquire, construct, and maintain roads “within and near the 
public lands in locations and according to specifications which will permit maximum economy in 
harvesting timber from such lands tributary to such roads and at the same time meet the requirements for 
protection, development, and management of such lands for utilization of the other resources thereof.” 
This section goes on to address cost sharing for financing such actions. To meet the goals of multiple use 
and resource protection, there are close connections between regulation of access and many other 
resource objectives in FLPMA.  

6.18.2 Off-Road Vehicles (EO 11644, February 8, 1972 and EO 11989, May 24, 1977) 

These orders require public land managers to establish policies and procedures that will ensure that the 
use of OHVs on public lands will be controlled and directed to protect the resources of those lands, to 
promote the safety of all users of those lands, and to minimize conflicts among the various uses of those 
lands. 

6.18.3 Air Transportation 

Various mandates and regulations apply to aviation activities, including the Federal Aviation Act of 1958 
(PL 85-726), which assigns the U.S. Department of Transportation the authority to regulate the structure 
and use of the National Airspace System in the U.S. Title 14 of the USC contains the Federal Aviation 
Regulations. Federal Aviation Regulations Order 7400.2E addresses Procedures for Handling Airspace 
Matters including general procedures applicable to airspace management and policy and procedures 
unique to obstruction evaluation, airport airspace analysis, terminal and en route airspace, and special use 
airspace. 
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6.18.4 BLM Policy 

Overall BLM policy, as described in BLM Handbook H-1601, Land Use Planning Handbook, states that, 
comprehensive travel management planning should address all resource use aspects (such as recreational, 
traditional, casual, agricultural, commercial, and educational) and accompanying modes and conditions of 
travel on public lands, not just motorized or OHV activities. 

BLM Manual 9113 provides direction for the inventory of, functional classification of, sufficiency 
analyses of, and establishment of maintenance levels for BLM roads, for incorporation into the BLM 
Planning System and the Transportation Facilities Management Plan; road standards; and for road project 
planning, design, construction, maintenance, and record keeping activities. Overall objectives for 
managing BLM’s road system are the following: 

• Provide adequate information for BLM planning and operations. 

• Provide coordination with other organizations. 

• Provide safe and adequate BLM roads for users. 

• Protect scenic, cultural, and historic values and conserve resources. 

• Ensure that design, construction, maintenance activities, and record-keeping for road projects 
meet BLM’s needs and are performed in an acceptable manner. 

Under BLM policy, BLM roads must be designed to an appropriate standard no higher than necessary to 
accommodate their intended functions adequately (i.e., administrative access, public travel), and design, 
construction, and maintenance activities must be consistent with national policies of safety, aesthetics, 
protection and preservation of cultural, historic, and scenic values, and accessibility for the physically 
handicapped. 

BLM roads are for the use, development, protection, and administration of public lands and resources. 
Although generally open to use by the public, BLM roads are not public roads. Roads may be closed or 
use-restricted to fulfill management objectives such as protecting public health and safety or preserving 
resources. BLM roads that no longer support a management objective (timber sale, range management, 
etc.) are obliterated and revegetated. 

The location, design, construction, and maintenance of roads crossing public lands must comply with all 
applicable federal laws. In addition, all roads controlled by BLM must meet appropriate BLM road 
standards, whether or not they are constructed by BLM initiative. 

The acquisition of easements for existing roads may not be initiated until a route analysis has been 
completed and has determined that an existing facility is sufficient for BLM needs or, if new construction 
or reconstruction is required, until an approved design has been developed to the point where the actual 
easement can be dimensioned. 
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Additional information and guidance on road program management is provided in BLM Manual 9113. 
Trails are addressed in BLM Manual 9114, which includes location and design guidelines, design 
standards, and guidance for construction and maintenance. 

BLM defines the steps for transportation plan development in BLM Manual H-9110-1. RMPs provide the 
first portrayal of the existing transportation system, and an activity plan for transportation then would be 
developed to respond to RMP decisions and/or land and resource activity plans. 

BLM defines appropriate access to public lands in the land use planning process described in Section 202 
of FLPMA. Specific management direction associated with access is intended to protect unique resources 
or values as determined necessary through the planning process. Guidance for OHV designations in the 
land use planning process is incorporated in the Land Use Planning Handbook, H-1601 Recreation 
Section (Appendix C, Section II.D), and are consistent with 43 CFR 8340 et seq. 

43 CFR 8340 authorizes BLM to designate areas and trails as open, limited, or closed to off-road vehicle 
use for the purpose of protecting resources, promoting safety, or minimizing conflicts among the various 
uses on public land. Under 43 CFR 8341.2(b), “each state director is authorized to close portions of the 
public lands to use by off-road vehicles, except those areas or trails which are suitable and specifically 
designated as open to such use pursuant to subpart 8342 of this part.” Subpart 8342 provides designation 
criteria and procedures. Specific criteria for open, limited and closed designations are provided in 
definitions outlined in 43 CFR 8340.0-5(f), (g) and (h). Additional criteria are provided by existing law, 
proclamation, EO, regulation or policy. 

Instruction Memorandum No. 2004-005, Clarification of OHV Designations and Travel Management in 
BLM Land Use Planning Process, clarifies how to implement the guidance in BLM Handbook H-1601, 
Land Use Planning Handbook, as outlined below: 

• Road and trail access (and OHV management) guidance will be incorporated into every RMP to 
ensure public and resource needs are met. At a minimum, each RMP will divide planning areas 
into OHV area designations that are open, limited or closed. The RMP will include a map of area 
designations. 

• Selection of a network of roads and trails should be performed for all limited areas in each RMP. 
This requires establishment of a process that includes selecting specific roads and trails within the 
limited area or sub-area and specifying limitation(s) placed on use. The RMP will include a map 
of the roads and trails open and available in each area. 

• If complexity, controversy, or incomplete data make it impossible to complete the selection of a 
road and trail network for any area designated as limited within reasonable timeframes or budget 
availability, BLM will perform the selection process for all limited areas that can be completed. 

• For any limited area or sub-area that cannot be completed in the RMP, BLM will, to the extent 
possible: 
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• Incorporate a map of a preliminary road and trail network, including known roads or trails 
that are expected to be included in the final network; 

• Define short-term management guidance for road and trail access and activities, including 
interim management guidelines for proper identification of the preliminary road and trail 
network, including signing and maintenance of open roads and trails;  

• Outline additional data needs and a strategy to collect needed information; 

• Establish a clear planning sequence, including public collaboration, criteria, and constraints 
for subsequent road and trail selection and identification; 

• Produce a schedule to complete the limited area or sub-area road and trail selection process. 
Normally, this process should not exceed five years; and 

• Install signs, and in some cases, construct barriers or perform restoration on closed roads and 
trails. 

6.18.5 State Laws and Regulations  

Chapter 2 Title 19 Part 19 of the New Mexico Administrative Code (NMAC) states that, “the use of 
motorized vehicles or any mechanical form of transportation for recreational access is restricted to public 
highways and roads, as defined by Section 67-2-1 NMSA 1978, that traverse or adjoin lands open to 
recreational access and to established roads that traverse lands open to recreational access. When lands 
open to recreational access are fenced, however, and no gate in the fence provides vehicle access to the 
lands or a gate across the road providing vehicle access is locked, recreational access shall be limited to 
travel by foot beyond the fence.” 

Under the Off-Highway Motor Vehicle Act of 1978, the State of New Mexico requires the registration of 
OHVs that are not legally equipped for operation on highways of the state, which includes motorcycles, 
snowmobiles, dune buggies, and ATVs with three, four, or six wheels. OHVs must be registered within 
30 days after purchase. The provisions of the Off-Highway Motor Vehicle Act do not apply to the motor 
vehicles that are: a) owned and operated by an agency or department of the U.S., New Mexico, or any 
political subdivision of New Mexico, b) operated exclusively on lands privately held by the OHV owner, 
c) owned by nonresidents of the state, provided that use in New Mexico is for competition purposes only, 
use does not exceed 15 days, and use is not on a rental basis, d) brought into the state by manufacturers or 
distributors for wholesale purposes and not used for demonstrations, e) in the possession of dealers or 
stock-in-trade and not used for demonstration purposes, or f) farm tractors. 

According to NMAC Title 19 Part 19, activities that are not allowed on lands open to recreational access 
include, but are not limited to…crossing private land to gain access to state Trust lands; conducting 
offroad vehicle activities; violating any applicable law, statute, regulation, ordinance or rule enacted by a 
governmental entity; interfering with the authorized activities of other land users. Title 19 Part 20 states 
that, “Roads built on state trust land that will cross adjacent land administered by the BLM will be 
constructed and maintained in concert with the BLM new road policy effective January 1, 1988.” 
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6.19 LANDS AND REALTY 

6.19.1 Desert Land Act (43 USC 321 et seq.) 

This act allows entry of up to 320 acres of desert land where the entryman intends to reclaim the land for 
agricultural purposes within three years. Lands must be determined to be available and classified pursuant 
to 43 USC 315f before such an entry can be allowed. 

6.19.2 Exchanges of Public Land for Non-Federal Land (43 USC 1716) 

Allows the exchange of public land, or interests therein, for non-federal lands where it is determined (the 
Secretary finds) that the public interest will be well served by making the exchange. Values of the 
disposed and acquired lands must be equal in value. 

6.19.3 Federal Land Exchange Facilitation Act (43 USC 1716, August 20, 1988) 

Basically amends the exchange provisions of FLPMA to streamline and facilitate land exchange 
procedures and to expedite exchanges. 

6.19.4 Federal Land Transaction Facilitation Act (PL 106-248, July 25, 2000) 

The Federal Land Transaction Facilitation Act of 2000 allows BLM to retain receipts from land sales of 
lands identified for disposal prior to July 25, 2000, which would be used to cover administrative costs and 
to acquire properties that would improve the nation’s land management pattern (USDI BLM 2000b). 
Funds from the sale of specified land is deposited in a special fund available to acquire land and to 
process additional land sales. 

6.19.5 Recreation and Public Purposes Act (43 USC 869 et seq.) 

This act provides for the lease or disposal of public lands, and certain withdrawn or reserved lands, to 
state and local governments and qualified non-profit organizations to be used for recreational or public 
purposes. Prices that are charged for land use or acquisition are normally less than market value of the 
specific lands. The act allows for reversion of the lands under certain conditions. 

6.19.6 Rights-of-Way 

With the passage of FLPMA in 1976, BLM was left with existing ROWs (“Pre-FLPMA” ROWs) and 
three basic authorities under which Public Lands may be used or dedicated to various types of ROWs. 

Action to Expedite Energy Related Projects (EO 13212, May 18, 2001) 

For energy-related projects, agencies shall expedite their review of permits or take other actions as 
necessary to accelerate the completion of such projects, while maintaining safety, public health, and 
environmental protections. The agencies shall take such actions to the extent permitted by law and 
regulation, and where appropriate. 
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Environmental Stewardship and Transportation Infrastructure Project Reviews (EO 13274, 
September 18, 2002) 

Agencies shall take appropriate actions, to the extent consistent with applicable law and available 
resources, to promote environmental stewardship in the nation’s transportation system and expedite 
environmental reviews of high-priority transportation infrastructure projects. 

For transportation infrastructure projects, agencies shall, in support of the Department of Transportation, 
formulate and implement administrative, policy, and procedural mechanisms that enable each agency 
required by law to conduct environmental reviews with respect to such projects to ensure completion of 
such reviews in a timely and environmentally responsible manner. 

Energy Supply, Distribution, or Use (EO 13211, May 18, 2001) 

This order requires an impact and alternative analysis for any proposed rule that would have an adverse 
impact on energy supply, distribution, or use. 

Federal Aid Highways (23 USC 317) 

Where federal Aid highways are involved, the Secretary of Transportation may appropriate federal land 
for such highway projects. Applications or requests are usually filed by the State Department of 
Transportation through the local office of the FHWA. If BLM does not disapprove such a request within 
120 days, the appropriation is automatic. When BLM issues a letter consenting to the appropriation 
reasonable terms and conditions may be included. 

FLPMA ROWs (43 USC 1761 et seq.) 

Title V of FLPMA gives the BLM authority to authorize most types of ROW use, other than oil and gas 
ROWs, on the public lands. The term of the ROW is determined by need and conditions; it may be 
indefinite but usually is around 30 years. ROWs may be renewed. 

Oil and Gas Pipeline ROWs (30 USC 185) 

The Mineral Leasing Act of 1920, as amended, contains provisions for the issuance of ROWs for the 
transportation of natural gas and oil or products derived there from. The term of the ROW is limited to 30 
years but is renewable. Where an application involves land administered by two or more federal agencies, 
the Secretary of the Interior has delegated the decision making to the BLM. Federal agencies are not 
eligible under this authority. 

Pre-FLPMA ROWs (43 USC 1701 Savings Provision) 

Various laws provided for ROWs ranging from ditches and canals through communications to railroads. 
Some are indefinite in term and will remain under the pre-FLPMA authority until abandoned. Others have 
definite terms and will come under current authorities if amended or renewed. 
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6.19.7 BLM Policy 

BLM’s resource-specific guidance, described in BLM Handbook H-1601-1, Land Use Planning 
Handbook, states that ROW corridors, avoidance areas, and exclusion areas be identified for the Planning 
Area, consistent with natural-resource goals and objectives (USDI BLM 2005c). 

BLM’s policy, described in BLM Handbook H-2200-1, Land Exchange Handbook, states that land 
exchange is BLM’s preferred method of land disposal (USDI BLM 1997c). All land and mineral disposal 
actions within the Planning Area will be in conformance with the criteria established in the Lands and 
Minerals Disposal Policy. 

BLM’s Handbook H-2801-1, Right-of-Way Handbook, identifies numerous ROW-grant guide 
stipulations commonly used to mitigate resource impacts on public land (USDI BLM undated). 

6.20 SPECIAL DESIGNATIONS 

6.20.1 Wilderness Act (16 USC 1131 et seq.) 

This act established a National Wilderness System of areas to be designated by Congress. It directed the 
Secretary of the Interior, within 10 years, to review every roadless area of 5,000 or more acres and every 
roadless island (regardless of size) within NWR and NPS and to recommend to the President the 
suitability of each such area or island for inclusion in the National Wilderness Preservation System, with 
final decisions made by Congress. The Secretary of Agriculture was directed to study and recommend 
suitable areas in the National Forest System.  

The act provides criteria for determining suitability and establishes restrictions on activities that can be 
undertaken on a designated area. Criteria set by Congress within this act states that wilderness areas have 
the following characteristics: 1) Generally appears to have been affected primarily by the forces of nature, 
with the imprint of man’s work substantially unnoticeable; 2) has outstanding opportunities for solitude or 
a primitive and confined types of recreation; 3) has at least five thousand acres of land or is of sufficient 
size as to make practicable its preservation and use in an unimpaired condition; and 4) may also contain 
ecological, geological or other features of scientific, educational, scenic or historical value. The 
Wilderness Act also set the accepted uses of designated wilderness areas and what uses are prohibited. 
The act sets special provisions for an agency’s continuing management of existing or grandfathered rights 
such as mining and grazing and other agency mission related activities. 

6.20.2 Other Special Designations 

An ACEC)is an area within the public lands where special management attention is required: 1) to protect 
and prevent irreparable damage to important historic, cultural or scenic values, to fish and wildlife 
resources, or to other natural systems or processes: or 2) to protect life and safety from natural hazards. 

FLPMA provides for ACEC designation and establishes national policy for the protection of public land 
areas of critical environmental concern. Section 202 (c)(3) of the FLPMA mandates the agency to give 
priority to the designation and protection of ACECs in the development and revision of land use plan. The 
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BLM’s planning regulations (43 CFR 1610.7-2) establish the process and procedural requirements for the 
designation of ACECs in resource management plans and in plan amendments. 

FLPMA requires that priority shall be given to the designation and protection of ACECs. The ACECs are 
identified, evaluated, and designated through BLM’s resource management planning process. An ACEC 
designation is the principal BLM designation for public lands where special management is required to 
protect important natural, cultural and scenic resources or to identify natural hazards. Therefore, BLM 
managers will give precedence to the identification, evaluation, and designation of areas which require 
special management attention during resource management planning. An ACEC designation will not be 
used as a substitute for wilderness suitability recommendations. 

SMA is used to identify areas considered locally to have resource values warranting protection but did not 
meet national designation criteria. This term is not to be used in current land use planning. 

6.21 TRIBAL INTERESTS 

6.21.1 Federal Laws, Regulations, Statues, and Orders  

6.21.2 American Indian Religious Freedom Act of 1978 (42 USC 1996) 

This act resolves that it shall be the policy of the United States to protect and preserve for the American 
Indian, Eskimo, Aleut, and Native Hawaiian the inherent right of freedom to believe, express, and 
exercise their traditional religions, including but not limited to access to religious sites, use and 
possession of sacred objects and freedom to worship through ceremonials and traditional rites. A U.S. 
Court of Appeals has determined that there is a compliance element in AIRFA requiring that the views of 
Indian leaders be obtained and considered when a proposed land use might conflict with traditional Indian 
religious belief or practices, and that unnecessary interference with Indian religious practices be avoided 
during project implementation. The decision specifies that conflict need not necessarily bar federal 
agencies from adopting proposed land uses in the public interest (Wilson v. Block, 708 F.2d 735, 747 
(D.C. Cir. 1983). 

6.21.3 National Historic Preservation Act of 1966 (16 USC 470 et seq.) 

See discussion under 6.8.5. Some properties may be eligible for listing on the National Register because 
of historical importance to a tribe, including traditional religious and cultural importance. A 1992 
amendment to the Act (P.L. 102-575) explicitly directs that properties of traditional religious and cultural 
importance to an Indian tribe may be determined eligible for inclusion on the National Register, and that 
in carrying out its responsibilities under Section 106, a federal agency shall consult with any Indian tribe 
that attaches religious and cultural significance to such properties. 

6.21.4 Archaeological Resources Protection Act of 1979 (16 USC 470aa - 470ll) 

See discussion under 6.8.9. This Act specifically requires notification of the affected Indian tribe is 
archaeological investigations proposed in a permit application would result in harm to or destruction of 
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any location considered by the tribe to have religious or cultural importance. The Act directs 
consideration of AIRFA in the promulgation of uniform regulations for the Act. 

6.21.5 Native American Graves Protection and Repatriation Act of 1990 (25 USC 3001) 

See earlier NAGPRA discussion.  

6.21.6 Executive Order 13007 (“Indian Sacred Sites,” 61 F.R. 104, May 24, 1996) 

See earlier EO 13007 discussion.  

6.21.7 Presidential Memorandum of April 29, 1994 (“Government-to-Government Relations with 
Native American Tribal Governments”) 

This memorandum directs the heads of departments and agencies to operate within a government-to-
government relationship with recognized tribes; to consult openly and candidly with tribal governments 
prior to taking actions that affect recognized tribal governments; to assess the impact of federal plans, 
projects, programs, and activities on tribal trust resources and to consider tribal government rights and 
concerns during their development; to take appropriate steps to remove procedural impediments to 
working with tribal governments on activities that affect the trust property and /or governmental rights of 
the tribes. The Memorandum was elevated to Order strength by reference in E.O. 13007. 

6.21.8 Executive Order 13175 (Consultation and Coordination with Indian Tribal Governments, 
65 FR 67249, November 9, 2000) 

This executive order provides, in part, that each federal agency shall establish regular, meaningful, and 
timely consultation and collaboration with Indian tribal governments in developing federal policies that 
have tribal implications, and to reduce the imposition of unfunded mandates on Indian tribes.  

6.21.9 Presidential Memorandum of November 5, 2009 (“Tribal Consultation”) 

This memorandum directs the heads of departments to strengthen the government-to-government 
relationship between the federal government and Indian tribes through complete and consistent 
implementation of E.O. 13175.  

6.22 PUBLIC SAFETY 

6.22.1 Comprehensive Environmental Response Compensation and Liability Act (Superfund) (42 
USC 9601 et seq.) 

The Superfund statute was enacted in 1980; major amendments were enacted in 1983 and in 1986. The 
1980 statute authorized, through 1985, the collection of taxes on crude oil and petroleum products, certain 
chemicals, and hazardous wastes. It also established liability to the U.S. government for damage to 
natural resources over which the U.S. has sovereign rights and requires the President to designate federal 
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officials to act as trustees for natural resources. Use of Superfund monies to conduct natural resource 
damage assessments was provided.  

The 1983 amendments established a comprehensive system to react to releases of hazardous substances 
and to determine liability and compensation for those affected. The President is authorized to notify 
federal and state natural resource trustees of potential damages to natural resources and to coordinate 
related assessments. 

Amendments enacted in 1986 (known as the Superfund Amendment and Reauthorization Act, among 
others: 1) added effects on natural resources as a criterion for determining facilities to be placed on the 
National Priorities List, 2) mandated the designation of federal officials to act as trustees for natural 
resources and to assess damages and injury to, as well as destruction of, or loss of, natural resources, 3) 
stipulated that Superfund monies may only be used for natural resource damage claims if all 
administrative and judicial remedies to recover costs from liable parties have been exhausted, 4) clarified 
that federal facilities are subject to the same cleanup requirements and liability standards as non-
governmental entities, and 5) eliminated the authorization for use of Superfund monies to conduct 
damage assessments. 

6.22.2 Federal Environmental Pesticide Control Act (7 USC 136) 

This act, in simple terms, provided for a program for controlling the sale, distribution, and application of 
pesticides through an administrative registration process and for classifying pesticides for general or 
restricted use. Restricted pesticides may only be applied by or under the direct supervision of a certified 
applicator 

6.22.3 Federal Compliance with Pollution Control Standards (EO 12088) 

To ensure federal compliance with applicable pollution control standards, this executive order provides as 
follows: 1) The head of each executive agency is responsible for ensuring that all necessary actions are 
taken for the prevention, control, and abatement of environmental pollution with respect to federal 
facilities and activities under the control of the agency, and 2) The head of each executive agency is 
responsible for compliance with applicable pollution control standards. Applicable pollution control 
standards means the same substantive, procedural, and other requirements that would apply to a private 
person. 

6.22.4 Superfund Implementation (EO 12580)  

This EO delegates to various federal officials the responsibilities vested in the President for implementing 
CERCLA as amended by the Superfund Amendments and Reauthorization Act of 1986. This EO and the 
National Contingency Plan (NCP) (the implementing regulations of CERCLA) are the basis of DOE’s 
authority to implement CERCLA at DOE facilities. The EO delegates the authority and responsibility to 
DOE, while the NCP describes EPA’s procedures for implementing the CERCLA program. DOE is 
required to carry out a number of key functions, including, providing representatives to the National 
Response Team, the interagency organization responsible for planning for and responding to CERCLA 
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releases; acting as a natural resource trustee for land that DOE manages; performing natural resource 
damage assessments; and assuming authority for response actions resulting from releases of hazardous 
substances on, over, or under land that DOE manages.  

6.22.5 Federal Compliance with Right to Know Laws and Pollution Prevention Requirements (EO 
12856, August 3, 1993) 

Requires Agencies to comply with the provisions of the Pollution Prevention Act and to assure all 
necessary actions are taken to prevent pollution. The CEQ provided guidance on pollution prevention in 
the Federal Register of January 29, 1993. 

6.22.6 Resource Conservation and Recovery Act (42 USC 6901 et seq.) 

This act regulates the treatment, transportation, storage, and disposal of solid and hazardous wastes. The 
Service is required to comply with standards for wastes generated at its facilities. The key provisions 
include: 

• Identification and listing of hazardous waste and standards applicable to hazardous waste -- 
Requires reporting of hazardous waste, permitting for storage, transport, and disposal, and it 
includes provisions for oil recycling and federal hazardous waste facilities inventories.  

• Management for solid waste, including landfills.  

• Applicability of federal, state, and local laws to federal agencies. 

• Management, replacement, and monitoring of underground storage tanks.  

6.22.7 Toxic Substances Control Act (15 USC 2601 et seq.) 

This act authorized the EPA to obtain data from industry on health and environmental effects of chemical 
substances and mixtures. If unreasonable risk or injury may occur, EPA may regulate, limit or prohibit the 
manufacture, processing, commercial distribution, use and disposal of such chemicals and mixtures.  

6.22.8 Pollution Prevention Act (42 USC 13101 et seq.) 

This act encourages manufacturers to avoid the generation of pollution by modifying equipment and 
processes, redesigning products, substituting raw materials, and making improvements in management 
techniques, training and inventory control. 

6.22.9 Solid Waste Disposal Act (42 USC 6901 et seq.) 

Establishes a national policy that, wherever feasible, the generation of hazardous waste is to be reduced or 
eliminated as expeditiously as possible. Waste that is nevertheless generated should be treated, stored, or 
disposed of so as to minimize the present and future threat to human health and the environment. It directs 
the EPA to provide guidelines for the treatment, handling, and storage of such wastes. 
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6.22.10 State Laws and Regulations  

Mining activities in New Mexico are regulated by the Mining Environmental Compliance Section 
(MECS) of the Groundwater Quality Board. The MECS performs the following three main functions as 
given in 20.6.2.3103 NMAC: 

The issuance and management of discharge permits for mine sites. Discharge permits contain monitoring, 
operations, contingency, and closure plans. Discharge permits are required when a discharge (waste rock, 
tailings, raffinate) has the potential to impact groundwater. 

The management of administrative orders on consent (AOC) with mine sites. An AOC is an agreement 
between a responsible party and the State of New Mexico that provides expeditious Superfund-like 
investigations and remedies with the understanding of the EPA. 

The review of minimal impact mining sites confirms that the sites do not need a discharge permit and 
provides a determination to the Mining and Minerals Department of the NMEMNRD. 

Those sites not requiring discharge permits are regulated solely by the Mining and Minerals Division of 
the NMEMNRD. Within the Mining and Minerals Division, there are several programs for various 
activities. The Abandoned Mine Land Bureau was created by the SMCRA and is responsible for 
reclamation of abandoned mine lands. The Coal Mine Reclamation Program (CMRP) was created in the 
early 1980s as part of the SMCRA and regulates active coal mining operations on all lands (except Indian 
land) through permitting, inspection and enforcement as codified in 19.8 NMAC. The MARP was created 
under the New Mexico Mining Act of 1993 and codified in 19.10.2 NMAC to regulate hardrock mining 
reclamation activities for all minerals except potash, sand, gravel, quarry rock used as aggregate in 
construction, flagstone, caliche, clay, adobe, borrow dirt, and activities regulated by the Nuclear 
Regulatory Commission or waste regulated under Subtitle C of RCRA. The Mine Registration, Reporting 
and Safeguarding (MRR&S) Program is responsible for the registration of active mines in New Mexico as 
well as safeguarding deactivated mining sites under 19.7 NMAC. 

Exploration and production activities for oil and natural gas in New Mexico are regulated by the Oil 
Conservation Division of the NMEMNRD. Specifically it is charged with the responsibility of gathering 
oil and gas production data, permitting new wells, establishing pool rules and oil and gas allowables, 
issuing discharge permits, enforcing rules and regulations of the division, monitoring underground 
injection wells and insuring that abandoned wells are properly plugged and the land is responsibly 
restored. The governing rules and regulations can be found in 19.15 NMAC. 

The Air Quality Bureau of NMED regulates a wide variety of issues and activities regarding ambient air 
quality. The Air Quality Bureau accomplishes its mission through strategic planning to ensure that all air 
quality standards are met and maintained, issuing air quality Construction and Operating Permits, and 
enforcing air quality regulations and permit conditions. The Air Quality Bureau consists of the Permits 
Section, the Planning and Policy Section, the Compliance and Enforcement Section, and the Operations 
Section. The regulations can be found in 20.2 NMAC.  
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6.23 SOCIAL AND ECONOMIC CONDITIONS  

6.23.1 Federal Laws, Regulations, Statutes, and Orders  

Several legal mandates require that BLM consider social and economic information to ensure informed, 
legally defensible land use planning decisions. Section 202 of FLPMA requires BLM to “use a systematic 
interdisciplinary approach to achieve integrated consideration of physical, biological, economic, and other 
sciences” in the development and revision of land use plans (43 USC 1712[c][2]). In addition, Section 
102 of the NEPA requires federal agencies to “utilize a systematic, interdisciplinary approach which will 
insure the integrated use of the natural and social sciences and the environmental design arts in planning 
and decision making which may have an impact on man’s environment ”(42 USC 4332[2][A]). 

Federal agencies are required to address environmental justice concerns in accordance with EO 12898, 
Environmental Justice. Specifically, agencies must “identify and address . . . disproportionately high and 
adverse human health or environmental effects of its programs, policies, and activities on minority 
populations and low-income populations in the U.S.” The CEQ has issued guidance for addressing 
environmental justice under NEPA (CEQ 1997). 

6.23.2 BLM Policy 

Policy guidance for completing socioeconomic analyses required under FLPMA and NEPA is provided 
by BLM Handbook H-1601-1 (or Land Use Planning Handbook, USDI BLM 2005c). Appendix D 
specifically addresses Social Science Considerations in Land Use Planning Decisions, and provides 
guidance for data collection and impact analysis. The breadth of social science information to be 
incorporated into the planning process includes economic, political, social, and cultural considerations. 
BLM Instruction Memorandum No. 2002-167, Social and Economic Analysis for Land Use Planning 
(USDI BLM 2002c) also provide guidance on approaches to analyses to support land use plans.  

BLM’s Land Use Planning Handbook directs that all potential social and economic effects on any distinct 
group be considered. The incorporation of environmental justice concerns into a planning effort is not 
limited to impact analyses; collaborative efforts throughout the planning process should be designed to 
include all potentially affected groups, communities, and agencies in the identification of issues, data 
collection, and mitigation development. In addition, BLM has issued Instruction Memorandum No. 2002- 
164, Guidance to Address Environmental Justice in Land Use Plans and Related NEPA Documents 
(USDI BLM 2002d). 

6.24 OTHER FEDERAL LAWS, REGULATIONS, STATUTES, OR ORDERS 

6.24.1 Base Closure and Realignment Act (Title II of PL 100-526) 

The act establishes a preference for the sale of land made surplus as a result of base closures or 
reductions, with the funds to be utilized for the costs of the closures, or for transfer of the land to a local 
redevelopment authority. It does not require such sales, however, nor does it repeal the provisions of law 
permitting the no- or reduced-cost transfer of such land to federal agencies or the states for conservation 
purposes. 
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6.24.2 Federal Advisory Committee Act (PL 92-463) 

The Federal Advisory Committee Act is a United States federal law (PL 92-463, October 6, 1972), which 
governs the behavior of advisory committees. In particular it restricts the formation of such committees to 
only those which are deemed essential, limits their powers to provision of advice to officers and agencies 
in the executive branch of the federal government, and limits the length of term during which any such 
committee may operate. Further, the Federal Advisory Committee Act was an attempt by Congress to 
curtail the rampant "locker-room discussion" that had become prevalent in administrative decisions. The 
Federal Advisory Committee Act declared that all administrative procedures and hearings were to be 
public knowledge. Also see "sunshine clause" and "Administrative Procedure Act Section 553." 

6.24.3 Federal Power Act (16 USC 791-828c) 

Federal Power Act established the Federal Energy Regulatory Commission, which studies water-related 
power development possibilities, and licenses and oversees the development of water power project on 
federal and non-federal land. On federal land it coordinates with agencies and, for some Agencies, it may 
dictate conditions to be included in licenses. 

The Federal Energy Regulatory Commission also regulates interstate electric transmission lines and 
interstate oil and gas pipelines. It issues “certificates of public convenience” for these interstate facilities. 

6.24.4 Federalism (EO 13132, August 4, 1999) 

In formulating and implementing policies that have federalism implications, agencies shall be guided by 
the following principles:  

• Federalism is rooted in the belief that issues that are not national in scope or significance are most 
appropriately addressed by the level of government closest to the people.  

• The people of the states created the national government and delegated to it enumerated 
governmental powers. All other sovereign powers, save those expressly prohibited the states by 
the Constitution, are reserved to the states or to the people.  

• The Framers recognized that the states possess unique authorities, qualities, and abilities to meet 
the needs of the people and should function as laboratories of democracy.  

• The nature of our constitutional system encourages a healthy diversity in the public policies 
adopted by the people of the several states according to their own conditions, needs, and desires. 
One-size-fits-all approaches to public policy problems can inhibit the creation of effective 
solutions to those problems.  

• Policies of the national government should recognize the responsibility of--and should encourage 
opportunities for--individuals, families, neighborhoods, local governments, and private 
associations to achieve their personal, social, and economic objectives through cooperative effort. 
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• The national government should be deferential to the states when taking action that affects the 
policymaking discretion of the states and should act only with the greatest caution where state or 
local governments have identified uncertainties regarding the constitutional or statutory authority 
of the national government. 

6.24.5 Freedom of Information Act (PL 85-619) 

The Freedom of Information Act is the implementation of freedom of information legislation in the 
United States. The act explicitly applies only to federal government agencies. These agencies are under 
several mandates to comply with public solicitation of information. Along with making public and 
accessible all bureaucratic and technical procedures for applying for documents from that agency, 
agencies are also subject to penalties for hindering the process of a petition for information. However, 
there are nine exemptions, ranging from a withholding “specifically authorized under criteria established 
by an EO to be kept secret in the interest of national defense or foreign policy” and “trade secrets” to 
“clearly unwarranted invasion of personal privacy.” In all cases, the President has unlimited power in 
declaring something off-limits or necessarily classified in the concern of national safety.  

6.24.6 Land and Water Conservation Fund (16 USC 460l - 460l-11) 

This fund is derived from various types of revenue (primarily Outer Continental Shelf oil monies) and 
appropriations from the fund may be used for: 1) matching grants to states for outdoor recreation projects 
and 2) land acquisition for various federal agencies. 

6.24.7 Intergovernmental Review of Federal Programs (EO 12372) 

In order to foster an intergovernmental partnership and a strengthened federalism by relying on state and 
local processes, the provisions of EO 12372, July 14, 1982, provides that: 1) federal agencies shall 
provide opportunities for consultation by elected officials of those state and local governments that would 
provide the non-federal funds for, or that would be directly affected by, proposed federal financial 
assistance or direct federal development, and 2) To the extent the states, in consultation with local general 
purpose governments, and local special purpose governments they consider appropriate, develop their 
own processes or refine existing processes for state and local elected officials to review and coordinate 
proposed federal financial assistance and direct federal development. 

6.24.8 Privacy Act of 1974 (PL 93-579) 

The Privacy Act states in part, that no agency shall disclose any record which is contained in a system of 
records by any means of communication to any person, or to another agency, except pursuant to a written 
request by, or with the prior written consent of, the individual to whom the record pertains. However, 
there are specific exceptions for the record allowing the use of personal records. These exceptions are as 
follows: 1) for statistical purposes by the Census Bureau and the Bureau of Labor Statistics, 2) for routine 
uses within a U.S. government agency, 3) for archival purposes "as a record which has sufficient 
historical or other value to warrant its continued preservation by the United States Government," 4) for 
law enforcement purposes, 5) for Congressional investigations, and 6) other administrative purposes. The 
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Privacy Act mandates that each U.S. government agency have in place an administrative and physical 
security system to prevent the unauthorized release of personal records. 

6.24.9 Regulatory Impact Analysis (EO 12866, September 30, 1993) 

This act requires agencies to analyze the economic impact of proposed rules. 

6.24.10 Takings (EO 12630, March 15, 1988) 

The Fifth Amendment of the U.S. Constitution provides that private property shall not be taken for public 
use without just compensation. Government historically has used the formal exercise of the power of 
eminent domain, which provides orderly processes for paying just compensation, to acquire private 
property for public use. Recent Supreme Court decisions, however, in reaffirming the fundamental 
protection of private property rights provided by the Fifth Amendment and in assessing the nature of 
governmental actions that have an impact on constitutionally protected property rights, have also 
reaffirmed that governmental actions that do not formally invoke the condemnation power, including 
regulations, may result in a taking for which just compensation is required. 

Agencies shall evaluate carefully the effect of their actions on constitutionally protected property rights to 
prevent unnecessary takings and should account in decision-making for those takings that are necessitated 
by statutory mandate. 
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7.0—SCOPING REPORT SUMMARY 

The Rio Puerco Public Scoping Summary Report, which was completed in September 2008, documents 
the issues and concerns identified by the public, government agencies and other organizations during the 
public scoping phase of the project. The scoping report also identifies BLM management concerns that 
were not identified by the public, in order to assess all of the issues that will be considered as part of the 
development and analysis of the EIS alternatives. 

The planning and environmental process, as well as scoping for Rio Puerco RMP, commenced on 
February 29, 2008 with the publication in the Federal Register of a Notice of Intent to prepare the 
RMP/EIS and conduct public scoping meetings. BLM’s intent during the scoping process was to inform 
agencies, tribes, and the public about the Rio Puerco planning process and solicit their comments to 
identify issues and questions to consider when developing the RMP/EIS. 

The scoping report provides the following information: 

• Background information on the purpose and need for the RMP/EIS and on the Planning Area, and 
a brief summary of BLM’s collaborative planning process. 

• Scoping procedures, including the techniques that were used to notify the public about their 
opportunity to be involved in scoping. 

• A brief summary of the public scoping meetings. 

• The planning criteria developed by BLM to guide and direct the plan. 

• Issues identified by the public and additional BLM management concerns. 

• Types of decisions to be made. 

• Identification of existing data available for the studies and analyses, and data needs. 

• A brief summary of future steps in the RMP/EIS process. 

BLM hosted nine formal scoping meetings in April 2008 and a total of more than 120 persons attended. 
Each meeting was conducted in an open-house style, including display materials concerning preliminary 
planning issues and with resource specialists on hand for discussion. Each individual was asked to sign in 
for the meeting and/or to request various materials that will be distributed throughout the planning 
process.  

Comment forms and newsletters were distributed throughout the meeting area. During the meetings, the 
RMP revision process was discussed, and RPFO staff were introduced. The participants were also given 
the opportunity to ask questions during the last portion of the meeting. Table 7.1 identifies the location, 
date, and number of participants that signed in for each of the nine scoping meetings. 
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TABLE 7.1 
PUBLIC SCOPING MEETING DATES, LOCATIONS AND ATTENDANCE 

 

Meeting Date Meeting Location 
Number in 
Attendance 

Wednesday, April 2, 2008 Albuquerque Marriott Pyramid 42 

Thursday, April 3, 2008 Los Lunas Museum of Heritage and Arts 5 

Monday, April 7, 2008 Cuba Senior Center 16 

Tuesday, April 8, 2008 Bernalillo High School Gymnasium 42 

Wednesday, April 9, 2008 Moriarty Civic Center 2 

Thursday, April 10, 2008 Loma Colorado Library 9 

Wednesday, April 16, 2008 Grants Convention Center 7 

Thursday, April 17, 2008 UNM-Gallup Campus 1 

 

During the scoping period, which ended on May 30, 2008, individuals were encouraged to submit 
comments in writing unless a special request was made to the RPFO. No such special requests were 
made. Comments were organized by letter and issue. 

Some individual comment letters included numerous comments, while discrete comments were relevant 
to numerous resource issues. For these reasons, the 962 submissions included a total of 3,925 discrete 
comments. 

The Interdisciplinary Team approach was used to the classify comments in order to represent the various 
disciplines in the RPFO. Starting with the preliminary seven issues as identified in the Preparation Plan, 
comments were sorted into five categories. The categories are: 

1. Will be addressed in the RMP (directly related to the identifed issues or issues identifed by the 
comments), 

2. Will be resolved through policy or administrative action (National and BLM policies), 

3. Are already being addressed (WSAs, existing amendments in the Prep Plan), 

4. Will be addressed independent of the RMP effort (PEISs amending the 1986 Plan, proposed 
amendments, West-wide Energy Corridor, solar, wind, geothermal), 

5. Determined to be outside the scope of the RMP effort considered but not addressed (NE loop 
road, Sandoval County Plan, Wild Horse State Park). 

All comments were considered; however, some of the comments could not be addressed because of 
conflicts with laws, policies, and jurisdictions. The number and strength of the comments concerning 
OHV use compelled us to consider it as a separate but related issue, although it typically is a subsidiary 
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issue to Trails and Travel.  Additionally, we added public concerns to our management concerns. Though 
more specific issues were identified, the general topics that were identified as issues in the comment 
letters included the following: 

• Air quality 

• Biological resources 

• Cultural resources and tribes 

• Education and scientific research 

• Energy and minerals 

• Hazardous materials 

• Lands and realty 

• Livestock grazing 

• Paleontology and geology 

• Proposed special designations (including nominations) and recommended management 

• Public safety, law enforcement, and illegal activities 

• Recreation 

• Social and economic conditions 

• Soils 

• Special management designations 

• Transportation 

• Visual resources 

• Water resources 

The comments and issues identified through scoping and the subsequent discussions will continue to 
determine the extent of the studies to be completed and addressed in the RMP/EIS. BLM will continue to 
collaborate with relevant agencies, tribes, and interested public throughout the RMP/EIS process. The 
approved scoping report should be referenced for details of the preliminary issues and management 
concerns; it is available online at www.blm.gov/nm or at Bureau of Land Management, Rio Puerco Field 
Office, 435 Montano NE, Albuquerque, NM 8710. 

Rio Puerco Field Office RMP/EIS  7-3 December 2009 
Analysis of the Management Situation   



7.0―Scoping Report Summary 

Page intentionally left blank. 

December 2009 7-4 Rio Puerco Field Office RMP/EIS 
  Analysis of the Management Situation 



 

8.0—LIST OF PREPARERS 

 

Management Specialist Position/Title Responsibility 

New Mexico State Office 

Linda S.C. Rundell State Director The New Mexico State Director approves the 
Preparation Plan, the Draft RMP Revision/EIS, 
Proposed RMP Revision/Final EIS, and Record of 
Decision (ROD). The State Director is the approving 
official for all land use plans, including ensuring 
quality control sign-off, and consistency with laws, 
regulations, and policies. 

Ron Dunton 
Bill Merhege 

Deputy State Director, 
Resources 

The Deputy State Director coordinates and resolves 
land use planning and management issues when 
needed with the District and Field Managers, and 
provides recommendations for resolving those issues 
to the State Director throughout the planning process. 

Mark Spencer 
Megan Stouffer 

State Planning and 
Environmental 
Coordinator  

Coordinates assignments and scheduling of any needed 
personnel from the New Mexico State Office or 
additional support from other Field Offices through the 
Deputy State Director. Coordinates timely reviews by 
State Office reviewers in cooperation with the Team 
Leader in accordance with the plan schedule. Ensures 
consistent and accurate interpretation of policies and 
State Director guidance and that process review is 
focused on plan content, quality and substance. 
Provide technical assistance to the Field Office when 
needed, including ongoing review of planning 
documents under development. Provide orientation, 
planning/NEPA procedural guidance and training for 
the planning team. Serve as main contact with the 
Washington Office (WO) for briefings with the BLM 
Director and Secretariat. 

State Office Review 
Team 

 Provide technical assistance when needed, and 
document review comments to ensure consistency with 
relative program legal requirements and policies, 
including, but not limited to: special-status species; 
recreation; travel management; vegetation; wildlife; 
soil, air, and water; and cultural resources. 

Washington Office 

Megan Stouffer 
 

Planning and 
Environmental Analyst 

Coordinates overall review of preliminary RMP 
documents and briefings w/the NMSO, RPFO and 
WO; provides policy guidance to BLM New Mexico 
Staff as needed. 
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Management Specialist Position/Title Responsibility 

Cooperating Agencies 

Local, State, and Federal 
Agencies and Tribal 
Governments (by 
invitation) 

 Review and comment on Preliminary Draft and 
Proposed RMPs, as well as alternatives developed. 

Management Team 

Edwin J. Singleton Albuquerque District 
Manager 

Has the authority for final approval of the document. 

Thomas E. Gow Rio Puerco Field Office 
Manager 

Responsible for preparation, content, and completion 
of the RMP Revision/EIS. Participates in all planning 
team meetings. Resolves, if needed, all 
Interdisciplinary Team unresolved issues and provides 
direction for moving forward on the project. Reviews 
the draft document at various stages of the planning 
process to ensure plan quality. 
Contributes to establishing the scope and level of 
detail of the planning effort. Provides input to key 
portions of the planning/NEPA process, particularly 
updating of issues and planning criteria, MSA 
direction, alternative formulation, and selection of the 
preferred alternative. With the Core Team and IDT, 
helps develop issues and questions, keeps the New 
Mexico State Director up-to-date on project progress, 
and maintains the project schedule. Ensures that the 
final product responds to the issues and concerns, and 
contains decisions that can be implemented. 
With the Team Leader, updates all local interest 
groups, key individuals, and Cooperating Agencies 
informed of the project. 
With the Team Leader, ensures that the RMP Revision 
meets BLM State Director policies and guidance. 
Supervises the Team Leader. Informs the Team Leader 
when needed new directions are required to maintain 
RMP Revision quality and the project’s schedule. 
Coordinates with Assistant Field Managers to set 
priorities in relation to other workloads and provides 
overall direction to Core Team and IDT members. 
With the District Manager, recommends to the State 
Director approval of Preparation Plan, the Draft RMP 
Revision/EIS, the Proposed RMP Revision/Final EIS, 
and Record of Decision. 
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Management Specialist Position/Title Responsibility 

Management Team (cont.) 

Dave Sitzler Assistant Field Office 
Manager (Multi-
Resources) 

Ensures availability of Core Team and 
Interdisciplinary Team members for completion of all 
phases of the RMP Revision within assigned dates. 
Participates in planning team meetings if the Field 
Manager is not available. Participates in all reviews. In 
consultation w/Field Manager, sets priorities in 
relation to other workloads and provides overall 
direction to Core Team and IDT members on their 
staff with the Team Leader. 

Danita Burns 
Lindsey Eoff 

Assistant Field Office 
Manager (Renewable 
Resources) 

Ensures availability of Core Team and 
Interdisciplinary Team members for completion of all 
phases of the RMP Revision within assigned dates. 
Participates in planning team meetings if the Field 
Manager is not available. Participates in all reviews. In 
consultation w/Field Manager, sets priorities in 
relation to other workloads and provides overall 
direction to Core Team and IDT members on their 
staff with the Team Leader.  

Core Team 

Joe Blackmon Team Leader Directs the effort through the planning/NEPA process, 
including document preparation, and ensures that plan 
quality and schedules are met. 
Primary spokesperson for the planning/NEPA effort. 
Directs all public involvement connected with the 
project in cooperation with other programs and 
External Affairs. Directs the day-to-day activities of 
the IDT in the planning process. 
Coordinates among various agencies, cooperating 
agencies, industry and interest groups, the planning 
team, and the general public. 
Coordinates critical internal and external support 
needs. Arranges contracting to assist the BLM in the 
land use planning process. 
Works with the IDT to provide information for protest 
responses. 
Ensures the planning process is conducted and the EIS 
and RMP Revision are prepared within the technical 
and procedural quality standards that meet the 
requirements of NEPA, CEQ, BLM, and departmental 
guidelines. 

Sabrina Flores Technical Coordinator; 
Social and Economic 
Features 

Collects and distributes information w/in the team; 
controls all data coming into and out of the team. 
Works closely with all the resource personnel, Team 
Leader, as well as any contractors. Main team contact 
for ePlanning training and implementation. 
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Management Specialist Position/Title Responsibility 

Core Team (cont.) 

Kent Hamilton Planning and NEPA 
Coordinator 

Provides NEPA guidance and resource planning 
support to Team Leader and Interdisciplinary Team. 

M’Lee Beazley 
Sarah Spurrier 
RECON Environmental, 
Inc. 

Writer–Editor Performs technical editing and formatting of public 
documents for resource and team personnel. 

Hanson Stewart External Affairs Officer Advises and assists Team Leader and ID Team with all 
aspects of public relations activities, including the 
preparation of press releases, helping to respond to 
press inquiries, writing the Communications Plan, 
website information, and coordinating w/the External 
Affairs Staff in the State Office. 

Interdisciplinary (ID) 
Team 

  

Mike Bilbo (SFO) Cave and Karst Resources All Resource Specialists will carry out the following 
duties: 
• Serve as program lead for his/her resource section 

and issues. 
• Prepare and write sections of the RMP Revision 

document. 
• Ensure program technical and policy adequacy. 
• Review and comment on the entire RMP Revision at 

its various stages. 
• Keep the Team Leader informed on all assignments. 
When requested, provide written responses to public 
comments received throughout the RMP Revision 
development process. 

Dave Borland (NMSO) 
Jack River 

Forestry and Woodland 
Products, Wildland Fire 
Ecology/Management  

See above. 

Susan Caplan  
(NCS—Denver) 

Air Quality See above. 

Marcia deChadenedes 
(NMSO) 

Continental Divide 
National Scenic Trail 

See above. 

Donna Dudley Recreation, Visual 
Resources, Wild and 
Scenic Rivers, 
Wilderness/Wilderness 
Study Areas 

See above. 
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Management Specialist Position/Title Responsibility 

Interdisciplinary (ID)  
Team (cont.) 

Nathan Combs 
Matt Atencio 
Adam Lujan 
Don Ellsworth (NMSO) 
Eddie Williams (NMSO) 

Vegetative Communities See above. 

John Gilmore 
Brittany Gaudette 
Joe Mirabal 

Geology, Minerals, 
Renewable Energy 

See above. 

Pat Hester, Regional Paleontological Resources See above. 

John Hawkos Back Country Byways, 
Transportation and Access 

See above. 

Andy Iskra 
Andrea Chavez 

Fish and Wildlife, Special-
Status Species, Threatened 
and Endangered Species 
Consultation 

See above. 

Cynthia Herhahn 
Signa Larralde 

American Indian Tribal 
Interests, Cultural Resources 

See above. 

Elaine Lopez 
Jesus J. Gallegos 

Facilities See above. 

Dave Mattern Air Quality, Soil Resources, 
Water Resources 

 
See above. 

Joe Mirabal Public Safety See above. 

Brett O’Haver 
Nathan Combs 
Matt Atencio 
Adam Lujan 

Livestock Grazing See above. 

Danny Randall 
Donna Dudley 

Areas of Critical 
Environmental Concern, 
National Recreation Areas 

See above. 

Arlene Salazar Land Tenure Adjustments, 
Land Use Authorizations, 
Utility 
Corridors/Communication 
Sites, Withdrawals 

See above. 

Sarah Schlanger El Camino Real and other 
National Historic Trails 

See above. 

Paul Tanner (AmFO) Wild Horses and Burros See above. 
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Management Specialist Position/Title Responsibility 

Support Team   

M’Lee Beazley (ADO) Visual Information 
Specialist/Desktop Publishing 

Performs desktop publishing functions, formatting 
for web publishing, and preparation for printing. 
Advises the team in those disciplines. 

Dawn Chavez (RPFO) 
Martin Visarraga 

Geographic Information 
Systems Specialists 

Serves as data administrator for the RMP 
Revision, working closely w/the Technical 
Coordinator. Coordinates w/NMSO GIS on data 
standards, metadata, and requirements. Provides 
GIS expertise to the ID Team. Participates in team 
meetings and provides data when needed to move 
forward w/documents, as well as making 
proposed planning decisions. Organizes GIS data 
going to and coming from any contractors. Is a 
member of the Core Team. 

Sarah W. Spurrier 
(RPFO) 

Records Administrator Maintains the Administrative Record (AR). 
Works w/Core and ID Teams to ensure that data is 
controlled, including the AR. Ensures that minutes 
are kept for meetings in a standard format and 
archived accordingly.  

 
 

December 2009 8-6 Rio Puerco Field Office RMP/EIS 
  Analysis of the Management Situation 



 9.0―Glossary 

9.0—GLOSSARY 

A 
Activity plan: A detailed and specific plan for managing a single resource program or plan element 
undertaken as needed to implement the more general resource management plan decisions. An activity 
plan is prepared for specific areas to reach specific resource management objectives within stated 
timeframes. 

Adaptive management (AM) or adaptive resource management (ARM): A structured, iterative 
process of optimal decision making in the face of uncertainty, with an aim to reducing uncertainty over 
time via system monitoring. 

Adverse visual impact: Any modification in land forms, water bodies, or vegetation, or any introduction 
of structures, which negatively interrupts the visual character of the landscape and disrupts the harmony 
of the basic elements (i.e., form, line, color, and texture). 

Aesthetics: Relates to the pleasurable characteristics of a physical environment as perceived through the 
five senses of sight, sound, smell, taste, and touch. 
 
Agency: Any federal, state, or county government organization participating with jurisdictional 
responsibilities. 

Air quality: A measure of the health-related and visual characteristics of the air, often derived from 
quantitative measurements of the concentrations of specific injurious or contaminating substances. 

Air Quality Class I and II Areas: Regions in attainment areas where maintenance of existing good air 
quality is of high priority. Class I areas are those that have the most stringent degree of protection from 
future degradation of air quality, such as national parks. Class II areas permit moderate deterioration of 
existing air quality, such as lands administered by the BLM. 

Allocated uses: BLM allocates cultural resources to one of five categories including 1) scientific use, 2) 
conservation for future use, 3) traditional use, 4) public use, or 5) experimental use. If cultural resources 
are evaluated as lacking significant values, they are categorized as discharged from management. 

Allotment Management Plan (AMP): A written program of livestock grazing management including 
supportive measures, if required. An AMP is designed to attain specific management goals in a grazing 
allotment and is prepared cooperatively with the permittee(s) or lessee(s). 

Allotment (range): A designated area of land available for livestock grazing upon which a specified 
number and kind of livestock may be grazed under management of an authorized agency. 
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All-terrain vehicle (ATV): A small, amphibious motor vehicle with wheels or tractor treads for traveling 
over rough ground, snow, or ice, as well as on water. For the purposes of this document, an ATV is 
defined as a motor vehicle that: 1) is designed primarily for recreational nonhighway all-terrain travel, 2) 
is fifty or fewer inches in width, 3) has an unladen weight of eight hundred pounds or less, 4) travels on 
three or more low pressure tires, and 5) has a seat designed to be straddled by the operator, and 
handlebars for steering control. 

Alluvial deposit: Sedimentary matter, such as sand and mud, deposits by flowing water, generally of 
comparatively recent times. 

Ambient (air): The surrounding atmospheric conditions to which the general public has access. 

Amphibolite: A rock consisting mainly of amphibole and plagioclase. 

Analysis: An examination of existing and/or recommended management needs and their relationships in 
order to discover and display the outputs, benefits, effects, and consequences of initiating a proposed 
action. 

Analysis of the Management Situation (AMS): Assessment of the current management direction. It 
includes a consolidation of existing data needed to analyze and resolve identified issues, a description of 
current BLM management guidance, and a discussion of existing problems and the opportunities for 
solving them. 

Andesite: A volcanic rock composed essentially of andesine and one or more mafics. 

Angle of observation: The angle, both vertical and horizontal, between a viewer’s line of sight and the 
landscape being viewed. 

Animal unit month (AUM):  

Anthropogenic disturbance: A human-caused disturbance that causes an alteration in wildlife habitat; 
can severely affect wildlife populations and ecosystem dynamics by altering one or many components of 
an ecosystem.  

Anticline: A fold that is convex upward. 

Appropriate management response (AMR): Specific actions taken in response to a wildland fire to 
implement protection and fire use objectives. 

Aquifer: A groundwater bearing rock unit (unconsolidated or bedrock) that will yield water in a usable 
quantity to a well or spring. 

Archaeological site: A discrete location that provides physical evidence of past human use. 

Archaeology: The scientific study of physical evidence of the human prehistoric and historic past through 
recovery and analysis of artifacts, features, and sites. 
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Area of Critical Environmental Concern (ACEC): An area of public lands designated by BLM for 
special management attention to protect and prevent irreparable damage to important historic, cultural, or 
scenic values, fish and wildlife resources, or other natural systems or processes, or to protect life/provide 
safety from natural hazards. 

Argillaceous: Rocks composed of clay minerals. 

Arkose: Sandstone containing 25 percent or more of feldspars, usually derived from silicic igneous rocks. 

Artifact: A human-made object. 

Attainment area: An area that meets a federal primary or secondary ambient air quality standard for the 
pollutant. 

B 
Background distance zone: The visible area of a landscape which lies beyond the foreground 
middleground. Usually from a minimum of 3 to 5 miles to a maximum of about 15 miles from a travel 
route, use area, or other observer point. Atmospheric conditions in some areas may limit the maximum to 
about 8 miles or less. 
 
Basic elements: The four design elements (form, line, color, and texture) which determine how the 
character of a landscape is perceived. 

Basal area: The cross sectional area of a single stem including the bark, or of all stems of a species 
expressed per unit of land area. (Example: the basal area for a 14 inch tree at breast height is 
approximately 1 square feet. A stand of trees with an average of 140 trees per acre all 14 inches in 
diameter would be 140 square feet per acre.) 

Base property:  

Basin: A depressed area having no surface outlet (topographic basin); a physiographic feature or  
subsurface structure that is capable of collecting, storing, or discharging water by reason of its shape and 
the characteristics of its confining material (water); a depression in the earth’s surface, the lowest part 
often filled by a lake or pond (lake basin); a widened part of a river or canal (drainage, river, stream 
basin). 

Basin and Range: Topography characterized by a series of tilted-fault block mountain ranges and broad 
intervening basins. 

Bench:  

Bentonite: A sedimentary rock formed from the alteration in place of volcanic ash. 
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Best management practices (BMP): Activities that are added to typical operation, construction, or 
maintenance efforts that help to protect environmental resources by avoiding or minimizing impacts of an 
action. 

Biodiversity: The variety of life and its processes, and the interrelationships within and among various 
levels of ecological organization. Conservation, protection, and restoration of biological species and 
genetic diversity are needed to sustain the health of existing biological systems. Federal resource 
management agencies must examine the implications of management actions and development decisions 
on regional and local biodiversity. 

Biological community: The living part of an ecosystem. Communities change with succession, thereby 
forming distinctive ecological units both in time and space. The plant community and the animal 
community together form the biotic community. Size is not implied (i.e., organisms associated with a 
decaying log or with an entire forest each represent communities). 

Biomass:  

Board feet: A measurement of lumber volume. A board foot is equal to 144 cubic inches of wood. 

Bolson: A basin, depression, or valley having no outlet. 

Breccia: Fragmental rock whose components are angular. 

Bureau of Land Management (BLM): An agency of the USDI responsible for managing most federal 
government subsurface minerals. It has surface management responsibility for federal lands designated 
under the FLPMA of 1976. 

Burning period: The part of each 24-hour period when fires spread most rapidly; typically from 10:00 
AM to sundown. 

C 
Calcarenite: A deposit composed of cemented sand-size grains of calcium carbonate. 

Caldera: A large basin-shaped volcanic depression, more or less circular in form, the diameter of which 
is many times greater than that of the included volcanic vent(s). 

Caliche: Desert soil formed by near surface crystallization of calcite. 

Carbon monoxide: A colorless, odorless, poisonous gas, produced by incomplete burning of carbon-
based fuels including gasoline, oil and wood. Carbon monoxide is also produced from incomplete 
combustion of many natural and synthetic products. 
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Cave: Any naturally occurring void, cavity, recess, or system of interconnected passages which occurs 
beneath the surface of the earth or within a cliff or ledge [including any cave resource therein, but not 
including any vug (a small cavity in a rock), mine, tunnel, aqueduct, or other manmade excavation] which 
is large enough to permit an individual to enter, whether or not the entrance is naturally formed or 
manmade. Such term shall include any natural pit, sinkhole, or other feature that is an extension of the 
entrance. 

Characteristic: A distinguishing trait, feature, or quality. 

Characteristic landscape: The established landscape within an area being viewed. This does not 
necessarily mean a naturalistic character. It could refer to an agricultural setting, an urban landscape, a 
primarily natural environment, or a combination of these types. 

Class I Area (for air quality): Certain wilderness areas greater than 5,000 acres, national memorial parks 
greater than 5,000 acres, national parks greater than 6,000 acres, and international parks that were in 
existence on or before August 7, 1977. 

Class II Area (for air quality): By default, all areas not designated as Class I areas. 

Class III Wilderness Area (for air quality): Areas deserving of preservation, including wilderness areas 
established by the Wilderness Act. 

Clastics: Rock fragments that have been moved from their places of origin. 

Clean Air Act (CAA): Federal legislation governing air pollution. The CAA established NAAQS for 
carbon monoxide, nitrogen dioxide, ozone, particulate matter, sulfur dioxide, and lead. PSD 
classifications define the allowable increased levels of air quality deterioration above legally established 
levels. They include the following: 

• Class I – Minimal additional deterioration in air quality (certain national parks and wilderness 
areas) 

• Class II – Moderate additional deterioration in air quality (most lands) 

• Class III – Greater deterioration for planned maximum growth (industrial areas) 

Clean Water Act (CWA): Federal legislation governing water quality enforced by the EPA. 

Climate:  

Cohesive Strategy (Current) Condition Classes: The Cohesive Strategy for national fire planning 
defines three current condition classes as follows: 

• Condition Class 1: Fire regimes are within a historical range, and the risk of losing key 
ecosystem components is low. Vegetation attributes (species composition and structure) are intact 
and functioning within an historical range. 
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• Condition Class 2: Fire regimes have been moderately altered from their historical range. The 
risk of losing key ecosystem components is moderate. Fire frequencies have departed from their 
historical frequencies by one or more return intervals (either increased or decreased). This results 
in moderate changes to one or more of the following: fire size, intensity and severity, and 
landscape patterns. Vegetation attributes have been moderately altered from their historical range. 

• Condition Class 3: Fire regimes have been significantly altered from their historical range. The 
risk of losing key ecosystem components is high. Fire frequencies have departed from historical 
frequencies by multiple return intervals. This results in dramatic changes to one or more of the 
following: fire size, intensity, and severity, and landscape patterns. Vegetation attributes have 
been significantly altered from their historical range. 

Cohesive Strategy (Historical Natural) Fire Regimes: The Cohesive Strategy for national fire planning 
defines historical natural fire regimes as follows: 

• Fire regime I: 0 to 35-year frequency, nonlethal 

• Fire regime II: 0 to 35-year frequency, lethal 

• Fire regime III: 35 to 100+ year frequency, mixed 

• Fire regime IV: 35 to 100+ year frequency, lethal 

• Fire regime V: 200+ frequency, lethal 

Colluvium: Consists of alluvium in part and angular fragments of the original rocks. 

Community: The living part of an ecosystem. Communities change with succession, thereby forming 
distinctive ecological units both in time and space. The plant community and the animal community 
together form the biotic community. Size is not implied (i.e., organisms associated with a decaying log or 
with an entire forest each represent communities). 

Community allotment:  

Components:  

Conodont: A microfossil occurring in various jagged or toothlike shapes and constituting the hard 
remains of an extinct marine animal of the order Conodonta. 

Conserve/Conservation Strategy: A strategy outlining current activities or threats that are contributing 
to the decline of a species, along with the actions or strategies needed to reverse or eliminate such a 
decline or threats. Conservation strategies are generally developed for species of plants and animals that 
are designated as BLM Sensitive species or that have been determined by the USFWS or National Marine 
Fisheries Service to be federal candidates under the ESA. 
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Contrast: Opposition or unlikeness of different forms, lines, colors, or textures in a landscape. 
 
Contrast rating: A method of analyzing the potential visual impacts of proposed management activities. 

Corridor: A wide strip of land within which a proposed linear facility (e.g., pipeline, transmission line) 
could be located. 

Corrosivity: A characteristic defining a hazardous waste. A solid waste that is defined as corrosive 
demonstrates the capability to destroy gradually by chemical action. 

Critical habitat: Areas designated for the survival and recovery of federally listed threatened or 
endangered species. 

Cubic feet per second (cfs): As a rate of stream flow, a cubic foot of water passing a reference section in 
one second of time. One cfs flowing for 24 hours will yield 1.983 acre-feet of water. 

Cultural modification: Any human-caused change in the land form, water form, vegetation, or the 
addition of a structure which creates a visual contrast in the basic elements (form, line, color, texture) of 
the naturalistic character of a landscape. 

Cultural resources: A cultural resource is any definite location of past human activity, occupation, or 
use, identifiable through inventory, historical documentation, or oral evidence. Cultural resources include 
archaeological, historic, or architectural sites, structures, places, objects, and artifacts, as well as 
traditional cultural properties. 

Cumulative impacts: Additional and interactive combinations of activities that are not necessarily 
individually quantitatively different, but together require different management techniques and 
applications. Cumulative impacts occur when there are multiple infringements on the same values. 

D 
Dacite: The extrusive equivalent of quartz diorite. 

Decision Area: Public lands (BLM-administered) and private split-estate (i.e., private surface acreage 
overlying federally owned minerals) within the Planning Area are referred to in this document as BLM’s 
Decision Area. 

Destructive:  

Developed recreation: Recreation that requires facilities that result in further concentrated use of the 
area. For example, OHVs require parking lots and trails. Campgrounds require roads, picnic tables, and 
toilet facilities. 

Diabase: Rock of basaltic composition, essentially of labradorite and pyroxene. 
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Diatreme: General term for a volcanic vent or pipe emplaced in rocks by the explosive energy of gas-
charged magmas. 

Diorite: Plutonic rock composed of sodic plagioclase and hornblende, biotite, or pyroxene 

Disconformity: An unconformity between parallel strata. 

Dispersed recreation: Recreation that does not occur in a developed recreation site, such as hunting, 
backpacking, and scenic driving. 

Distance zones: A subdivision of the landscape as viewed from an observer position. The subdivision 
(zones) includes foreground-middleground, background, and seldom seen. 

Dolomite: A mineral composed of calcium, magnesium, and oxygen. 

Dry deposition: The transfer of airborne gaseous and particulate material from the atmosphere to the 
Earth’s surface. 

E 
Easement: A right or privilege one may have on another’s land. 

Easement, scenic: A right to make use of land to protect the scenic values. 
 
Ecosystem: Any area or volume in which there is an exchange of matter and energy between living and 
nonliving parts; that is, the biotic community together with soil, air, water, and sunlight form an 
ecosystem. Ecosystems are the best units for studying the flow of energy and matter. 

Ecoregion: A large area of land and water that contains a geographically distinct assemblage of natural 
communities, with similar landforms, climate, ecological processes, and vegetation. They typically span 
millions of acres and multiple states. 

Emergent species: 

Endangered species: A plant or animal that is in danger of extinction throughout all or a significant 
portion of its range. 

Enhancement: A management action designed to improve visual quality. 

Environmental Impact Statement (EIS): A document prepared to analyze the impacts on the 
environment of a proposed action and released to the public for review and comment. An EIS must meet 
the requirements of the NEPA, the CEQ, and the directives of the agency responsible for the proposed 
action. 

Eolian: Relating to, caused by, or carried by the wind. 
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Ephemeral stream: A stream that flows only in direct response to precipitation and its channel is at all 
times above the water table. 

Equestrian: Of horses, horsemen, or horseback riding. 

Erosion: The wearing away of the land surface by running water, wind, ice, or other geologic agents, and 
by such processes as gravitation creep. 

Evaporation: Conversion of water from the liquid phase to the gaseous phase. 

Exclusion area: An environmentally sensitive area where ROWs would be granted only in cases where 
there is a legal requirement to provide such access. 

Exurban:  

F 
Facies: General appearance or nature of one part of a rock body as contrasted with other parts. 

Fanglomerate: Composed of heterogeneous materials which were originally deposited in an alluvial fan 
but which since deposition have been cemented into solid rock. 

Federal lands: Lands, or interests in lands (such as easements and ROWs), owned by the U.S. 

Fire behavior: The manner in which a fire reacts to the influences of fuel, weather, and topography. 

Fire frequency: A general term referring to the recurrence of fire in a given area over time. It is 
sometimes stated as number of fires per unit time in a designated area. It is also used to refer to the 
probability of an element burning per unit time. 

Fire intensity: The effects of fire on the above-ground vegetation generally described in terms of 
mortality. 

Fire Management Units: Predetermined areas that have similar fuels, topography, management 
objectives, and resource needs that allow each area to be managed as a unit. 

Fire regimes: The characteristics of fire in a given ecosystem, including factors such as frequency, 
intensity, severity, and patch size. The terms used for the different fire regimes are: Nonlethal, Mixed1, 
Mixed2, and Lethal. Nonlethal fires are generally of the lowest intensity and severity with the smallest 
patches of mortality, while lethal fires are generally of the highest intensity and severity with the largest 
patches of mortality. The others fall in between. 

Fire Regime Condition Class (FRCC): Fire Regime Condition Classes are a qualitative measure 
describing the degree of departure from historical fire regimes, possibly resulting in alterations of key 
ecosystem components such as species composition, structural stage, stand age, canopy closure, and fuel 
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loadings. One or more of the following activities may have caused this departure: fire exclusion, timber 
harvesting, livestock grazing, introduction and establishment of exotic plant species, introduced insects 
and disease, or other management activities. 

Fire severity: Fire effects at and below the ground surface. Describes the impacts to organic material on 
the ground surface, changes to soils, and mortality of below-ground vegetative buds, roots, rhizomes, and 
other organisms. 

Fire suppression tactics: The tactical approaches regarding suppression of a wildland fire. These range 
from control, confine, contain, and monitor. Control is the most aggressive tactic, while Monitor is the 
least. 

Fire use: The combination of wildland fire use and prescribed fire application to meet resource 
objectives. 

Floodplain: The area that borders a water body and is subject to flooding on a periodic basis. 

Floodprone area width: The area that would be expected to be covered by water if the wetted stream 
depth were twice as high as the full bank height, determined at the deepest part on a given transect. This 
width is then extrapolated over the length of the stream reach by averaging several random transects taken 
within the project area. 

Fluid minerals: In this case, oil, gas, and geothermal resources. 

Forecast: Is a prediction of the changes in the resource anticipated given current management. 

Forest health: The perceived condition of a forest derived from concerns about such factors as its age, 
structure, composition, function, vigor, presence of unusual levels of insects and disease, and resilience to 
disturbance. The perception and interpretation of forest health are influenced by individual and cultural 
viewpoints, land management objectives, spatial and temporal scales, the relative health of the stands that 
comprise the forest, and the appearance of the forest a point in time. 

Foreground-middleground distance zones: The area visible from a travel route, use area, or other 
observation point to a distance of three to five miles. The outer boundary of this zone is defined as the 
point where the texture and form of individual plants are no longer apparent in the landscape. Vegetation 
is apparent only in patterns or outline. 
 
Form: The mass or shape of an object or objects which appear unified, such as a vegetative opening in a 
forest, a cliff formation, or a water tank. 

Fossil: The remains or traces of an organism preserved by natural processes in the earth’s crust. This 
would include plants and animals, their tracks, burrows, and other imprints, and are considered a non-
renewable resource. It does not include minerals such as coal, oil and gas, and tar sands. 

Fugitive dust: Airborne particles emitted from any source other than through a stack or vent. 
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Fuel model: A set of fuelbed inputs such as load, bulk density, fuel particle size, heat content, and 
moisture of extinction used to predict the potential behavior and effects of wildland fire. 

Fuel moisture content: The quantity of moisture in fuel expressed as a percentage of the weight. 

G 
Gabbro: A plutonic rock consisting of calcic plagioclase and clino-pyroxene, with or without 

Game species: Any species of wildlife or fish that is managed for hunters. 

Gortho: Pyroxene and olivine. 

Graben: A block, generally long compared to its width that has been downthrown along faults relative to 
the rocks on either side.  

Grazing allotment categories: Direction under which all grazing allotments are categorized for 
management purposes into three groups with the following:1) maintain the current resource conditions, 2) 
improve the current resource conditions, and 3) custodial manage the existing resource values. 

Grazing district:  

Grazing lease: An authorization that permits the grazing of livestock on public lands outside of the 
grazing district during a specified period of time. 

Grazing permit: An authorization that permits the grazing of a specified number and class of livestock 
on a designated area of grazing lands during specified seasons each year. 

Grazing permit value: BLM allocated animal unit months may be transferred from one operator to 
another. The dollar value given by one operator (buyer) to induce a present permit holder (seller) to 
transfer his permit is known as the permit value of an AUM. This permit value may have a significant 
bearing on the rancher’s capital value. 

Grazing preference: The amount of forage on public lands attached to a ranchers base property, which 
can be land or water. This has both a quantitative, forage amount (AUMs), and qualitative, priority of 
position in line for grazing privileges, components. 

Grazing system: A prescribed method of grazing a range allotment having two or more pastures or 
management units to provide periodic rest for each unit. 

Greenstone: Altered basic igneous rock which owes its color to the presence of chlorite. 

H 
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Habitat: A specific set of physical conditions in a geographic area(s) that surrounds a single species, a 
group of species, or a large community. In wildlife management, the major components of habitat are 
food, water, cover, and living space. 

Habitat corridors: A strip or block of habitat connecting otherwise isolated units of similar habitat that 
allows the dispersal of organisms and the consequent mixing of genes. 

Habitat fragmentation: The disruption (by division) of extensive habitats into smaller habitat patches. 
The effects of habitat fragmentation include loss of habitat area and the creation of smaller, more isolated 
patches of remaining habitat. 

Habitat Management Plan (HMP): A written and officially approved plan for a specific geographical 
area of public land that identifies wildlife habitat and related objectives, establishes the sequence of 
actions for achieving objectives, and outlines procedures for evaluating accomplishments. 

Hazardous materials: Substances or mixtures of substances that have the capability of either causing or 
significantly contributing to an increase in mortality or an increase in serious irreversible or incapacitating 
reversible illness, or posing a substantial present or potential risk to human health or the environment. 

Hazardous waste: The RCRA defines hazardous waste as a solid waste that may cause an increase in 
mortality or serious illness or pose a substantial threat to human health and the environment when 
improperly treated, stored, transported, disposed of, or otherwise managed. A waste is hazardous if it 
exhibits characteristics of ignitability, corrosivity, reactivity, and/or toxicity. 

Haze: An atmospheric aerosol of sufficient concentration to be visible. The particles are so small that 
they cannot be seen individually, but are still effective in scene distortion and visual range restriction. 

Historic Fire Regime (HFR): A classification of the effects of ecosystem disturbance caused by fire over 
time and space. Generally encompasses the period between 1500 to late 1800, before extensive settlement 
by European-Americans in many parts of North America, before intense conversion of wildlands for 
agricultural and other purposes, and before fire suppression effectively reduced fire frequency in many 
areas. Sometimes referred to as “presettlement” fire regimes. 

Humate: Black, acidic, organic matter composed of esters and salts of humic acid and carbonaceous 
mudrocks.  

I 
Igneous: Rocks formed by solidification from a molten or partially molten state. 

Ignitability: A characteristic defining a hazardous waste. A solid waste that is defined as ignitable is one 
that exhibits any of the capability to ignite under certain regulatory circumstances. 
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Indian Sacred Sites: Any specific, discrete, narrowly delineated location on federal land that is identified 
by an Indian tribe, or Indian individual determined to be an appropriately authoritative representative of 
an Indian religion, as sacred by virtue of its established religious significance to, or ceremonial use by, an 
Indian religion; provided that the tribe or appropriately authoritative representative of an Indian religion 
has informed the agency of the existence of such a site. 

Indicator: Is an attribute, the presence or absence of which is a visible and/or measurable sign or index of 
the condition of the resource. 

Indian Trust Assets: Legal interests in property held in trust by the U.S. for Indian tribes or individuals, 
such as lands, minerals, hunting and fishing rights, and water rights. 

Intermittent: Coming and going at intervals: not continuous. 

Interim Management Policy: An interim measure governing lands under wilderness review. This policy 
protects wilderness study areas from impairment of their suitability as wilderness. 

Intertonguing: The disappearance of sedimentary bodies in laterally adjacent masses owing to splitting 
into many thin units (tongues), each of which reaches an independent pinch-out termination. 

Intrusive: Rock that consolidated from magma beneath the surface of the earth. 

Invasive species: An alien species whose introduction does or is likely to cause economic or 
environmental harm or harm to human health. 

J 
Jurisdiction: The legal right to control or regulate use of land or a facility. Jurisdiction requires authority, 
but not necessarily ownership. 

K 
Karst: Topography characterized by closed depressions, sinkholes and caves. 

Key features: Are the geographic location, distribution, areas, or types of resource features that should 
guide the allocation of land uses or management decisions. 

Key habitat type: Describes the necessary features of optimal habitat for a given wildlife species. 

Key observation point (KOP): One or a series of points on a travel route or at a use area or a potential 
use area, where the view of a management activity would be most revealing. 

Keystone species:  
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L 
Laccolith: A concordant, intrusive body that has domed up the overlying rocks. 

Lacustrine:  

Land cover type: Describes a defined area of land in terms of the present vegetative community. 

Landscape: An aggregate of different but interacting landforms, sometimes united by a cultural attribute 
(e.g., a mosaic of farmland, including tilled fields, woodlots, stock ponds, swales, and fencerows). 
Landscape ecology generally operates at a scale of at least many hectares or, more often, several square 
kilometers. 

Landscape character: The arrangement of a particular landscape as formed by the variety and intensity 
of the landscape features and the four basic elements of form, line, color, and texture. These factors give 
the area a distinctive quality which distinguishes it from its immediate surroundings. 

Landscape features: The land and water form, vegetation, and structures which compose the 
characteristic landscape. 

Lapilli: Essential, accessory, and accidental volcanic ejecta. 

Laramide orogeny: Process of forming mountains, particularly by folding and thrusting, beginning in 
Jurassic or Lower Cretaceous time until Lower Eocene time. 

Lease: An authorization or contract by which one party (lessor) conveys the use of property, such as real 
estate, to another (lessee) in return for rental payments. In addition to rental payments, lessees also pay 
royalties (a percentage of value) to the lessor from resource production. 

Leasable minerals: Those minerals or materials designated as leasable under the Mineral Leasing Act of 
1920. They include coal, phosphate, asphalt, sulfur, potassium and sodium minerals, and oil, gas, and 
geothermal resources. 

Lentic: Of or relating to or living in still waters (as lakes or ponds). 

Lentil: A minor rock-stratigraphic unit, a subdivision of a formation similar in rank to a member. 

Lighting: 

• Back lighting: A situation where the light source is coming from behind the object being viewed. 
Objects are generally in shadow with highlighted edge  

• Front lighting: A situation where the light source is coming from behind the observer and shining 
directly upon the area being viewed.  
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• Side lighting: A situation where the light source is coming from the side of a scene or object 
being viewed. It is usually the most critical for revealing contrast.  

Line: The path, real or imagined, that the eye follows when perceiving abrupt differences in form, color, 
or texture. Within landscapes, lines may be found as ridges, skylines, structures, changes in vegetative 
types, or individual trees and branches. 

Locatable mineral: Any valuable mineral that is not saleable or leasable, including gold, silver, copper, 
and uranium, that may be developed under the General Mining Law of 1872. 

Lotic: Of, relating to, or living in actively moving water. 

M 
Maar: A crater formed by violent explosion not accompanied by igneous extrusion. 

Management activity: A surface disturbing activity undertaken on the landscape for the purpose of 
harvesting, traversing, transporting, protecting, changing, replenishing, or otherwise using resources. 

Metamorphic: Rocks formed in the solid state in response to changes in temperature, pressure, and 
chemical environment. 

Mineral entry: The location of mining claims by an individual to protect his/her right to a valuable 
mineral. 

Mineral potential: 

• High: Those lands currently producing oil or gas or having high current industry interest. 

• Moderate: Those lands, which have demonstrated oil and gas potential based on favorable 
geologic environments. 

• Low: Those lands where either the geologic environment appears to be favorable for the 
accumulation of oil and gas, or where little or no information is available to evaluate the oil and 
gas potential. 

Mineral rights: Outstanding third-party rights or an interest in minerals not owned by the person or party 
conveying the land to the United States. Mineral rights are an exception in a deed that is the result of prior 
conveyance separating title of certain minerals from the surface estate. 

Mineral withdrawal: A withdrawal for public lands, which are potentially valuable for leasable minerals. 
This precludes the disposal of the lands except with a mineral reservation, or unless the lands are found to 
not be valuable for minerals. 
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Mitigation measures: Methods or procedures designed to reduce or lessen the adverse impacts caused by 
management activities. 

Monzonite: Granular plutonic rock with about equal amounts of orthoclase and plagioclase. 

Multidisciplinary team: A group specialists with different backgrounds, assembled to solve a problem. 
The problem is broken into pieces and each specialist works on a portion of the problem. Partial solutions 
are then linked together to provide the final solutions. 

Multiple use: Multiple use as defined by the Multiple Use – Sustained Yield Act 1960 means,: 1) the 
management of all the various renewable surface resources so that they are used in the combination that 
will best meet the needs of the American people, 2) making the most judicious use of the land for some or 
all of these resources or related services over areas large enough to provide sufficient latitude for periodic 
adjustments in use to conform to changing needs and conditions, 3) that some land will be used for less 
than all of the resources, and 4) and harmonious and coordinated management of the various resources, 
each with the other, without impairment of the productivity of the land, with consideration being given to 
the relative values of the various resources, and not necessarily the combination of uses that will be given 
the greatest dollar return or the greatest unit output. 

N 
National Ambient Air Quality Standards (NAAQS): The allowable concentrations of air pollutants in 
the air specified by the federal government. The air quality standards are divided into primary standards 
(based on the air quality criteria and allowing an adequate margin of safety and requisite to protect the 
public health) and secondary standards (based on the air quality criteria and allowing an adequate margin 
of safety and requisite to protect the public welfare) from any unknown or expected adverse effects of air 
pollutants. 

National Environmental Policy Act of 1969 (NEPA): An act that encourages productive and enjoyable 
harmony between humans and their environment and promotes efforts to prevent or eliminate damage to 
the environment and biosphere and stimulate the health and welfare of humans; enriches understanding of 
the ecological systems and natural resources important to the nation, and established the CEQ. 

National Fire Danger Rating System (NFDRS): The National Fire Danger Rating System is a set of 
computer programs and algorithms that allow land management agencies to estimate today's or 
tomorrow's fire danger for a given rating area. NFDRS characterizes fire danger by evaluating the 
approximate upper limit of fire behavior in a fire danger rating area during a 24-hour period. Calculations 
of fire behavior are based on fuels, topography and weather, or what is commonly called the fire triangle. 

National Register of Historic Places (NRHP): A listing of architectural, historical, archaeological, and 
cultural sites of local, state, or national significance. The list of sites was established by the Historic 
Preservation Act of 1966 and is maintained by the NPS. 
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Native species: With respect to a particular ecosystem, a species that, other than as a result of an 
introduction, historically occurred or currently occurs in that ecosystem. 

Naturalistic character: A landscape setting where the basic elements are displayed in a composition that 
appears unaltered by man. 

Nitrogen oxides: Produced from burning fuels, including gasoline and coal. Nitrogen oxides are 
smogformers, which react with volatile organic compounds to form smog. Nitrogen oxides are also major 
components of acid rain. 

Nonattainment Area: An area that does not meet (or that contributes to ambient air quality in a nearby 
area that does not meet) any of the federal primary or secondary ambient air quality standards for the 
pollutant.  

Noxious weed: A non-native weed arbitrarily defined by law as being especially undesirable, 
troublesome, and difficult to control. Weeds are designated noxious by the New Mexico Department of 
Agriculture for the State of New Mexico. 

O 
Observer position: The placement and relationship of a viewer to the landscape which is being viewed. 

Off-highway vehicle (OHV): A vehicle (including four-wheel drive, trail bikes, ATVs, and 
snowmobiles, but excluding helicopters, fixed-wing aircraft, and boats) capable of traveling off road over 
land, water, ice, snow, sand, marshes, and other terrain. 

OHV designations: 

• Closed – Applies to areas and trails where the use of OHVs is permanently or temporarily 
prohibited. Emergency use of vehicles is allowed.  

• Limited – Applies to areas and trails where the use of OHVs is subject to restrictions such as 
limiting the number or types of vehicles allowed, dates and times of use (seasonal restrictions), 
limiting use to existing roads and trails, or limiting use to designated roads or trails. Under the 
designated roads and trails designation, use is allowed only on roads and trails that are signed for 
use. Combinations of restrictions, such as limiting use to certain types of vehicles during certain 
times of the year, are possible. 

• Open – Applies to areas and trails where OHVs may be operated subject to operating regulations 
and vehicle standards set forth in BLM Manual parts 8341 and 8343. 

Ozone (O3): A gas which is a variety of oxygen. The oxygen gas found in the air consists of two oxygen 
atoms stuck together; this is molecular oxygen. Ozone consists of three oxygen atoms stuck together into 
an ozone molecule. Ozone occurs in nature; it produces the sharp smell you notice near a lightning strike. 
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High concentrations of O3 gas are found in a layer of the atmosphere–the stratosphere–high above the 
earth. Stratospheric O3 shields the earth against harmful rays from the sun, particularly ultraviolet B. 
Smog's main component is O3; this ground-level O3 is a product of reactions among chemicals produced 
by burning coal, gasoline and other fuels, and chemicals found in products including solvents, paints, and 
hairsprays. 

P 
Paleontological locality: A geographic point or area where a fossil or associated fossils are found in a 
related geological context. A paleontological locality is confined to a discrete stratigraphic layer, 
structural feature, or physiographic area. 

Paleontology: The science of animal and plant fossil remains. 

Paleozoic: One of the eras of geologic time. 

Particulate Matter: Includes dust, soot, and other tiny bits of solid materials that are released into and 
move around in the air. Particulates are produced by many sources, including burning of diesel fuels by 
trucks and buses, incineration of garbage, mixing, and application of fertilizers and pesticides, road 
construction, industrial processes such as steel making, mining operations, agricultural burning (field and 
slash burning), and operation of fireplaces and woodstoves. 

Perennial channel: A stream or river (channel) that has continuous flow in parts of its bed all year round 
during years of normal rainfall. Perennial streams are contrasted with intermittent streams which normally 
cease flowing for weeks or months each year, and with ephemeral channels that flow only for hours or 
days following rainfall. During unusually dry years, a normally perennial stream may cease flowing, 
becoming intermittent for days, weeks, or months depending on severity of the drought. 

Perlite: A volcanic glass having numerous concentric cracks which give rise to perlitic structure. 

Permit: Permits are one of three forms of a land use authorization (the others are leases and easements). 
Permits are short-term, revocable authorizations to use public lands for specific purposes that involve 
either little or no land improvement, construction, or investment which can be amortized within the term 
of the permit. A permit conveys no possessory interest. The permit is renewable at the discretion of the 
authorized officer and may be revoked in accordance with its terms and applicable regulations. 

Permitted livestock use: The forage allocated by, or under the guidance of, an applicable land use plan 
for livestock grazing in an allotment under a permit or lease and is expressed in AUMs. 

pH: A number used by chemists to express the acidity of solutions, including water. A pH value lower 
than 7 indicates an acidic solution, a value of 7 is neutral, and a value of higher than 7 indicates an 
alkaline solution. Most groundwater in the U.S. has pH values ranging from about 6.0 to 8.5. 

Phyllite: A rock intermediate in metamorphic grade between slate and schist. 
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Physiographic province: An extensive portion of the landscape normally encompassing many hundreds 
of square miles, which portrays similar qualities of soil, rock, slope, and vegetation of the same 
geomorphic origin (Fenneman 1946, Sahrhaftig 1975). 

Planning Area: As used in this document, includes all land within the Planning Area boundaries 
regardless of jurisdiction or ownership. 

Pluton: A body of igneous rock which formed beneath the surface of the earth by consolidation of 
magma. 

Polychlorinated biphenyls (PCBs): Synthetic organic compounds that can accumulate in the bodies of 
fish and other organisms and cause death with enough exposure. Probable human carcinogen. 

Porphyritic: A textural term for those igneous rocks in which larger crystals (phenocrysts) are set in a 
finer groundmass. 

Potable water: Water that is suitable for drinking. 

Potential Fossil Yield Classification: Geologic units are classified according to the PFYC system, 
usually at the formation or member level, based on the relative abundance of significant fossils and their 
sensitivity to adverse impacts. The classification uses a ranking of 1 through 5, with Class 5 assigned to 
units with a very high potential for fossils. The classifications are described below. 

• Class 1 – Very Low. Igneous or metamorphic geologic units, or other units not likely to contain 
recognizable fossil remains. Management concern is negligible for Class 1 units and mitigation 
requirements are rarely necessary. 

• Class 2 – Low. Sedimentary geologic units that are not likely to contain vertebrate fossils or 
significant nonvertebrate fossils. Management concern is low for Class 2 units and mitigation 
requirements are not likely. 

• Class 3 – Moderate or Unknown. Fossiliferous sedimentary geologic units where fossil content 
varies in significance, abundance, and predictable occurrence; or sedimentary units of unknown 
fossil potential. Management concern may extend across the entire range of management. 
Ground-disturbing activities require sufficient assessment to determine whether significant 
resources occur in the area of the proposed action, and whether the action could affect the 
paleontological resources. Pre-disturbance surveys, monitoring, or avoidance procedures may be 
necessary. 

• Class 4 – High. Geologic units containing known occurrences of significant fossils, but these 
occurrences may vary in local abundance and predictability. Management concern is moderate to 
high, depending on the potential impacts of the proposed action and local geologic conditions. 
Pre-disturbance field surveys are often needed, and avoidance or on-site monitoring may often be 
necessary during project activities. 
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• Class 5 – Very High. Highly fossiliferous geologic units that consistently and predictably 
produce significant fossils, and that are at risk of human-caused adverse impacts or natural 
degradation. Class 5 areas merit a high level of management focus. Mitigation of ground-
disturbing activities, including pre-disturbance surveys, on-site monitoring, or avoidance 
procedures, are nearly always necessary. These units are often the focus of illegal collecting 
activities. Special management designations may be appropriate for protection or interpretation. 

Prescribed fire: Fire set intentionally in wild land fuels under prescribed conditions and circumstances. 
Prescribed fire should be used to mitigate the suppression of natural fires. 

Proper functioning condition:  

Proprietary ACEC: An ACEC, the location of which is not publicly available for reasons of resource 
protection as stipulated under the NHPA (16 USC 470w-2(a)–Confidentiality of the location of sensitive 
historic resources). 

Q 
R 
Raptors: Birds of prey, such as the eagle, falcon, hawk, owl, or vulture. 

Reactivity: A characteristic defining a hazardous waste. A solid waste that is defined as reactive is one 
that is normally unstable and reacts violently without detonating, reacts violently with water, forms an 
explosive mixture with water, or generates toxic gases, vapors, or fumes when mixed with water, and is 
capable of detonation under proscribed circumstances. 

Reclamation: The process of converting disturbed land to its former use or other productive uses. 

Regional physiography: The mode of formation and spatial occurrence of the various rock types within 
the area, and the geologic structures and history that combined to produce the geologic conditions that 
exist in the area. 

Regression: Gradual contraction of a shallow sea resulting in the emergence of land. 

Reserved mineral rights: The retention of ownership of all or part of the mineral rights by a person or 
party conveying land to the United States. Conditions for the exercising of these rights have been defined 
in the Secretary of the Interior’s “Rules and Regulations to Govern Exercising of Mineral Rights 
Reserved Conveyance to the United States” attached to and made a part of deeds reserving mineral rights. 

Resource Management Plan (RMP): A land use plan that establishes land use allocations, multiple-use 
guidelines, and management objectives for a given planning area. The RMP planning system has been 
used by the BLM since 1980. 
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Resource Management Plan amendment: A modification of one or more parts (e.g., decisions about 
livestock grazing) of an existing RMP. 

Resource Management Plan revision: A complete or near-complete rewrite of an existing RMP. 

Restore/Restoration: The process of restoring site conditions as they were before land disturbance. 
Restoration involves restoring a site to a specific point in time. 

Rhyolite: The aphanitic (microcrystalline) equivalent of granite. 

Right-of-way (ROW): Land authorized to be used or occupied for the construction, operation, 
maintenance, and termination of a project, pursuant to a ROW authorization. 

Riparian: Situated on or pertaining to the bank of a river, stream, or other body of water. Normally used 
to refer to the plants of all types that grow along, around, or in wet areas. 

Riparian habitat: Riparian habitat is defined as an area of land directly influenced by permanent (surface 
of subsurface) water. They have visible vegetation or physical characteristics reflective of permanent 
water influence. 

Roadless: Refers to the absence of roads constructed and maintained by mechanical means. 

Roads: Vehicle routes that are improved and maintained by mechanical means to ensure relatively regular 
and continuous use.  

Route: A road, course, or way, for travel from one place to another. 

S 
Saleable minerals: Minerals that may be sold under the Material Sale Act of 1947, as amended. Included 
are common varieties of sand, stone, gravel, and clay. 

Saturated: When referring to soil, the maximum amount of water that can be held either when the soil is 
frozen or the spaces between the soil particles are filled with water. Any additional seepage over saturated 
soil will result in runoff. 

Scale: The proportionate size relationship between an object and the surroundings in which the object is 
placed. 

Scenery: The aggregate of features that give character to a landscape. 

Scenic area: An area whose landscape character exhibits a high degree of variety and harmony among the 
basic elements which results in a pleasant landscape to view. 

Scenic quality: The relative worth of a landscape from a visual perception point of view. 
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Scenic quality evaluation key factors: The seven factors (land form, vegetation, water, color, adjacent 
scenery, scarcity, and cultural modifications) used to evaluate the scenic quality of a landscape. 

Scenic quality ratings: The relative scenic quality (A, B, or C) assigned a landscape by applying the 
scenic quality evaluation key factors; scenic quality A being the highest rating, B a moderate rating, and 
C the lowest rating. 

Scenic quality rating unit: A portion of the landscape which displays primarily homogenous visual 
characteristics of the basic landscape features (land and water form, vegetation, and structures). 

Scenic values: see Scenic quality and Scenic quality ratings 

Schist: A medium or coarse-grained metamorphic rock with sub-parallel orientation of the micaceous 
minerals which dominate its composition. 

Scoping: A term used to identify the process for determining the scope of issues related to a proposed 
action and for identifying significant issues to be addressed in an EIS. 

Sedimentary: Rocks formed by the accumulation of sediment in water or air. 

Seen area: That portion of the landscape which is visible from roads, trails, rivers, campgrounds, 
communities, or other key observation positions. 

Seldom seen distance zone: Portions of the landscape which are generally not visible from key 
observation points, or portions which are visible, but more than 15 miles distance. 

Sensitivity levels: Measures (e.g., high, medium, and low) of public concern for the maintenance of 
scenic quality. 

Sensitive species: Species not yet officially listed but that are undergoing status review for listing on the 
USFWS official threatened and endangered list; species whose populations are small and widely 
dispersed or restricted to a few localities; and species whose numbers are declining so rapidly that official 
listing may be necessary. 

Seral classes: Developmental stages in the growth of a forest from young to old. 

Shale: Laminated sediment predominantly composed of clay. 

Shut-in well: A well that is capable of producing, whose valves are closed to prevent production. 

Significant cultural resource: Significances at the local, state, or national level is evaluated using criteria 
for listing on the NRHP. To be eligible, a property must ordinarily be at least 50 years old, and must be 
important in American history, architecture, archaeology, engineering, or culture. It must possess integrity 
of location, design, setting, materials, workmanship, feeling, or association. In addition, properties must 
meet at least one of the following four criteria: 
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• Criterion A: Associated with events that have made a significant contribution to the broad 
patterns of our history 

• Criterion B: Associated with the lives of persons significant in our past 

• Criterion C: Embody the distinctive characteristics of a type, period, or method of construction, 
or that represents the work of a master, or possesses high artistic values, or that represent a 
significant distinguishable entity whose components may lack individual distinction 

• Criterion D: Have yielded or may likely yield information important in prehistory or history 

Significant paleontological resource (also significant fossil resource): Any paleontological resource 
that is considered to be of scientific interest, including most vertebrate fossil remains and traces, and 
certain rare or unusual invertebrate and plant fossils. A significant paleontological resource is considered 
to be scientifically important because it is a rare or previously unknown species, it is of high quality and 
well-preserved, it preserves a previously unknown anatomical or other characteristic, provides new 
information about the history of life on earth, or has identified educational or recreational value. 

Simulation: A realistic visual portrayal which demonstrates the perceivable changes in landscape features 
caused by a proposed management activity. This is done through the use of photography, artwork, 
computer graphics, and other such techniques. 

Soil texture: A soil property used to describe the relative proportion of different grain sizes of mineral 
particles in a soil. Particles are grouped according to their size into what are called soil separates. These 
separates are typically named clay, silt, and sand. Soil texture classification is based on the fractions of 
soil separates present in a soil. The soil texture triangle is a diagram often used to figure out soil textures. 

Special status species: Wildlife and plant species either federally listed or proposed for listing as 
endangered or threatened; state-listed or BLM determined priority species. 

Speleology: The scientific study of caves; a composite science based on geology, hydrology, biology, and 
archaeology. 

Speleothems: Dripstone features including stalagmites and stalactites. 

Split estate: Refers to land where the mineral rights and the surface rights are owned by different parties. 
Owners of the mineral rights generally have a superior right. 

Stakeholders: Means, but is not limited to, state, tribal, and local government agencies, academic 
institutions, the scientific community, nongovernmental entities including environmental, agricultural, 
and conservation organizations, trade groups, commercial interests, and private landowners. 

Stand density: 1. a quantitative measure of stocking expressed either absolutely in terms of number of 
trees, basal area, or volume per unit area or relative to some standard condition. 2. A measure of the 
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degree of crowding of trees within stocked areas commonly expressed by various growing space ratios, 
such as Stand Density Index.  

Stand density index (SDI): An index of competitive interaction. Expressed as a maximum, it indicates 
the maximum density that a given species can attain at a given reference diameter. At 25 percent of 
maximum SDI, trees begin competing with each other (and begin to out compete understory species). At 
35 percent of maximum SDI, trees fully occupy the site. At higher densities competition between trees 
either results in reduced growth and vigor on individual trees or may result in competitive stress and tree 
mortality (perhaps due in part to secondary agents such as insects that are attracted to stressed trees). 

Stewardship contracting: Stewardship end results contracting projects are those activities used to 
accomplish the goals set forward in Section 323 of P.L. 108-7 whereby the USFS and the BLM would 
enter into contract or agreement, including consideration of source under public and private contracts, for 
services to achieve land management goals and meet local and rural community needs. In addition, the 
contract or agreement is awarded on a best-value basis.  

Agency direction provides that stewardship contracts must include at least one of the new authorities 
granted by the legislation: where the value of timber and other forest products is applied as an offset 
against the cost of services received; or multi-year contract authority greater than 5 years but not to 
exceed 10 years. 

Stratigraphy: Branch of geology dealing with the formation, composition, sequence, and correlation of 
stratified rocks of the earth’s crust. 

Study Area:  

Sulfur dioxide: A gas produced by burning coal, most notably in power plants. Some industrial 
processes, such as production of paper and smelting of metals, produce sulfur dioxide. Sulfur dioxide is 
closely related to sulfuric acid, a strong acid. Sulfur dioxide plays an important role in the production of 
acid rain. 

Sustained yield: The concept of steady-state management of timber, wildlife, and many other natural 
resources, but most often applied to forest management. Consumption is matched by production. 

Syenite: A plutonic igneous rock consisting principally of alkali feldspar with one or more mafics. 
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T 
Terrane: A fault-bounded body of rock of regional extent characterized by a geologic history different 
than the surrounding rocks. 

Threatened species: Any animal or plant species likely to become endangered within the foreseeable 
future throughout all of a significant portion of its range. These species are listed by the USFWS. 

Total deposition: The sum of airborne material transferred to the Earth’s surface by both wet and dry 
deposition.  

Total dissolved solids (TDS): The total quantity (reported in milligrams per liter) of dissolved materials 
in water. 

Toxicity: A characteristic defining a hazardous waste. Toxicity refers to the ability of a material to 
produce injury or disease on exposure, ingestion, inhalation, assimilation by a living organism. 

Transgression: Gradual expansion of a shallow sea resulting in the submergence of land. 

Transportation ROW: Land associated with highways and railroads authorized to be used or occupied 
for the construction, operation, maintenance, and termination of a project, pursuant to a ROW 
authorization. 

Trends: Are the degree and direction of change between the present and some point in the past. 

Tuff: Rock formed of compacted volcanic fragments, generally smaller than four mm in diameter. 

U 
Ultramafic: Some igneous rocks containing less than 45 percent silica (ultrabasic). 

Uncharacteristic wildfire hazard: Conditions with the potential to lead to an uncharacteristic wildfire. 

Unclassified area: An area that cannot be classified on the basis of available information as meeting or 
not meeting the federal primary or secondary ambient air quality standard for the pollutant. 

Unconformity: A surface of erosion that separates younger strata from older rocks. 

Underground storage tanks: A tank with at least 10 percent of its volume beneath the ground, including 
attached pipes, that is or has been used to contain hazardous substances or petroleum products. 

Utility corridor: A linear corridor usually designated for facilities such as power lines or pipeline. 
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V 
Variables: Factors influencing visual perception including distance, angle of observation, time, size or 
scale, season of the year, light, and atmospheric conditions. 

Variety: The state or quality of being varied and having the absence of monotony or sameness. 

Viable: A [wildlife] population that has the estimated numbers and distribution of reproductive 
individuals to insure its continued existence. 

Viewshed: the landscape that can be directly seen under favorable atmospheric conditions, from a 
viewpoint or along a transportation corridor. 

Visibility: The ability to see color, texture and contrast at a distance and can be reported as visual range, 
in units of distance such as miles. 

Visual resources: The visible physical features of a landscape (topography, water, vegetation, animals, 
structures, and other features) that constitute the scenery of an area. 

Visual Resource Management (VRM): The inventory and planning actions taken to identify visual 
resource values and to establish objectives for managing those values.  

Visual Resource Management Classes: VRM classes identify the visual quality objectives as the degree 
of acceptable visual change within a particular landscape. A classification is assigned to public lands 
based on guidelines established for scenic quality, visual sensitivity, and visibility. 

• VRM Class I – This classification preserves the existing characteristic landscape and allows for 
natural ecological changes only. Includes Congressionally authorized areas (wilderness) and areas 
approved through an RMP where landscape modification activities should be restricted. 

• VRM Class II – This classification retains the existing characteristic landscape. The level of 
change in any of the basic landscape elements (form, line, color, texture) due to management 
activities should be low and not evident.  

• VRM Class III – This classification partially retains the existing characteristic landscape. The 
level of change in any of the basic landscape elements due to management activities may be 
moderate and evident. 

• VRM Class IV – This classification applies to areas where the characteristic landscape has been 
so disturbed that rehabilitation is needed. Generally considered an interim short-term 
classification until rehabilitation or enhancement is completed. 

Volatile organic compounds (VOCs): Organic chemicals all contain the element carbon. Organic 
chemicals are the basic chemicals found in living things and in products derived from living things, such 
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as coal, petroleum, and refined petroleum products. Volatile chemicals produce vapors readily; at room 
temperature and normal atmospheric pressure, vapors escape easily from volatile liquid chemicals. 
Volatile organic chemicals include gasoline, industrial chemicals such as benzene, solvents such as 
toluene and xylene, and tetrachloroethylene (perchloroethylene, the principal dry cleaning solvent). Many 
volatile organic chemicals are also hazardous air pollutants. 

Volcanic:  

Volcanic plug: The fossilized innards of a volcano. Plugs are commonly funnel shaped and taper 
downward into bodies increasingly elliptical or elongated in shape. 

W 
Water rights adjudications: A legal process conducted through a superior court to determine the extent 
and validity of existing water rights. An adjudication can determine rights to surface water, ground water, 
or both. An adjudication does not create new water rights, it only confirms existing rights. 

Water table: The surface in a groundwater body where the water pressure is atmospheric. It is the level at 
which water stands in a well that penetrates the water body just far enough to hold standing water. 

Watershed: The land area that drains water to a particular stream, river, or lake. It is a land feature that 
can be identified by tracing a line along the highest elevations between two areas on a map, often a ridge. 

Weed: A undesirable plant that disrupts or has the potential to disrupt or alter the natural ecosystem 
function, composition, and diversity of the site it occupies. Its presence deteriorates the health of the site, 
it makes efficient use of natural resources difficult, and it may interfere with management objectives for 
that site. 

Wet deposition: Air pollutants deposited by precipitation, such as rain and snow. 

Wetlands: Lands including swamps, marshes, bogs, and similar areas, such as wet meadows, river 
overflows, mud flats, and natural ponds. 

Wilderness Area (WA): An area officially designated as wilderness by Congress. Wilderness areas will 
be managed to preserve wilderness characteristics and shall be devoted to the public purposes of 
recreation, scenic, scientific, educational, conservation, and historical use. 

Wilderness characteristics:  

Wilderness Study Area (WSA): Areas under study for possible inclusion as a Wilderness Area in the 
National Wilderness Preservation System. 

Wildfire: An unwanted wildland fire. Wildfires can be further described by two basic categories: 
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• Characteristic: Fire that produces effects similar to those that occurred in the historical fire 
regime. 

• Uncharacteristic: Fire that produces effects much different than those in the historical fire 
regime. 

Wildfire risk: Wildfire risk comprises the probability of an undesired wildfire event and the outcome of 
it. The undesired event realizes a hazard. 

Wildland fire: Any fire not involving a home or other structure, other than prescribed fire, that occurs in 
the wildland. 

Wildland fire use (for resource benefits): The management of naturally ignited wildland fires to 
accomplish specific prestated resource management objectives in predefined geographic areas outlined in 
fire management plans. 

Wildland-urban interface (WUI): The line, area, or zone where structures and other human 
developments meet or intermingle with wildland or vegetative fuel. Interface is further delineated into the 
following types: 

• Developed areas with residential structures where many structures border wildland on a broad 
front. 

• Developed areas with private residential structures where developments are few in number 
scattered over a large area surrounded by wildland. 

X 
Y 
Z 
Zeolite: A group of hydrous alumnosilicate minerals containing sodium, calcium, barium, strontium, and 
potassium. 
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APPENDIX A 
NEW MEXICO NOXIOUS WEED LIST 

UPDATE OF APRIL 2009 

Class A Species
Class A species are currently not present in New Mexico, or have limited distribution.  Preventing new 
infestations of these species and eradicating existing infestations is the highest priority. 

Common Name Scientific Name

Alfombrilla Drymaria arenariodes 

Black henbane Hyoscyamus niger 

Camelthorn Alhagi psuedalhagi 

Canada thistle Cirsium arvense 

Dalmation toadflax Linaria dalmatica 

Diffuse knapweed Centaurea diffusa 

Dyer’s woad Isatis tinctoria 

Eurasian watermilfoil Myriophyllum spicatum 

Giant salvinia Salvinia molesta 

Hoary cress Cardaria spp. 

Hydrilla Hydrilla verticllata 

Leafy spurge Euphorbia esula 

Oxeye daisy Leucanthemum vulgare 

Parrotfeather Myriophyllum aquaticum 

Purple loosestrife Lythrum salicaria 

Purple starthistle Centaurea calcitrapa 

Ravenna grass Saccharum ravennae 

Scotch thistle Onopordum acanthium 

Spotted knapweed Centaurea biebersteinii 

Yellow starthistle Centaurea solstitialis 

Yellow toadflax Linaria vulgaris 
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Class B Species
Class B Species are limited to portions of the state.  In areas with severe infestations, management 
should be designed to contain the infestation and stop any further spread. 
Common Name Scientific Name
African rue Peganum harmala 
Chicory Cichorium intybus 
Halogeton Halogeton glomeratus 
Malta starthistle Centaurea melitensis 
Musk thistle Carduus nutans 
Perennial pepperweed Lepidium latifolium 
Russian knapweed Acroptilon repens 
Poison hemlock Conium maculatum 
Teasel Dipsacus fullonum 
Tree of heaven Ailanthus altissima 
Class C Species
Class C species are wide-spread in the state.  Management decisions for these species should be 
determined at the local level, based on feasibility of control and level of infestation. 
Common Name Scientific Name
Bull thistle Cirsium vulgare 
Cheatgrass Bromus tectorum 
Jointed goatgrass Aegilops cylindrica 
Russian olive Elaeagnus angustifolia 
Saltcedar Tamarix spp. 
Siberian elm Ulmus pumila 
Watch List Species 
Watch List species are species of concern in the state.  These species have the potential to become 
problematic. More data is needed to determine if these species should be listed. When these species are 
encountered, please document their location and contact appropriate authorities.  

Common Name Scientific Name
Crimson fountaingrass Pennisetum setaceum 
Giant cane Arundo donax 
Meadow knapweed Centaurea pratensis 
Pampas grass Cortaderia sellonana 
Quackgrass Elytrigia repens 
Sahara mustard Brassica tournefortii 
Spiny cocklebur Xanthium spinosum 
Wall rocket Diplotaxis tenuifolia 
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APPENDIX B 
VEGETATION TREATMENT METHODS BEST MANAGEMENT PRACTICES  

(RMP Amendment for Fire and Fuels Management on Public Land in NM & TX, September, 2004) 

Vegetation Treatment Methods Best Management Practices 

Best Management Practices per Treatment Method  

Resource Element Prescribed Fire Mechanical and Manual 

Guidance Documents BLM handbook H-9214-1  
Prescribed Fire Management 2000 

BLM Manual 1112 (Safety) 

General Prepare Fire Management Plan. 
Use trained personnel with adequate equipment. 

Ensure that power cutting tools have approved spark arresters. 
Wash vehicles and equipment before leaving weed infested areas to avoid 
infecting weed-free areas.  Minimize soil disturbance which may 
encourage new weeds to develop. 

Land Use Carefully plan fires in WUI to avoid loss of property.  
Notify nearby residents and landowners who could be 
affected by smoke intrusions or by other fire effects. 

 

Air Quality 
(See Manual 7000.) 

Evaluate weather conditions, including wind speed and 
atmospheric stability, to predict effects of burn and 
impacts from smoke.   
Coordinate burn activities with New Mexico Environment 
Department.  Burn when weather conditions are good for 
rapid smoke dispersion. 

Minimize generation of dust and exhaust.  

Soil Minimize broadcast burning on highly erodible soils. 
Re-seed if necessary following treatment to encourage 
revegetation and minimize erosion. 
Minimize soil heating by pre-treatment of fuels where 
practical. 

Implement erosion control measures where heavy equipment is used. 
Limit heavy equipment use on slopes greater than 30 percent. 
Conduct activities on dry or frozen soil to minimize soil compaction. 
Avoid damage to biological crusts. 

Rio Puerco Field Office RMP/EIS  B-1 December 2009 
Analysis of the Management Situation    



Appendix B 

 

Vegetation Treatment Methods Best Management Practices 

Best Management Practices per Treatment Method  

Resource Element Prescribed Fire Mechanical and Manual 

Water Resources 
(See Manual 7000 and 
Memorandum of 
Understanding with 
New Mexico 
Environment 
Department.) 
 

Maintain minimum buffer of 25-50 feet between burn area 
and water bodies. Minimize burning on hillslopes with 
high erosion potential and consider revegetation to 
mitigate.  Prevent degradation of groundwater quality 
whenever practicable, even when WQCC standards allow 
for further degradation. 
Develop site-specific BMPs for actions that degrade 
groundwater quality through nonpoint source pollution, 
for groundwater with 10,000 mg/l total dissolved solids 
(TDS) or less. 

Maintain minimum buffer of 25-50 feet between burn area and water 
bodies.  Reseed skid trails and roads closed after operations. Install erosion 
control structures on roads used.  Prevent degradation of groundwater 
quality whenever practicable, even when WQCC standards allow for 
further degradation. 
Develop site-specific BMPs for actions that degrade groundwater quality 
through nonpoint source pollution, for groundwater with 10,000 mg/l TDS 
or less. 

Vegetation 
(See Handbook H-
4410-1, 5000, and 
9015.) 

Conduct burn prescriptions to minimize residual damage 
to desirable trees. 
Mitigate soil erosion by constructing erosion control 
structures on any control lines used. 

Minimize disturbance to native vegetation by keeping equipment on 
existing roads and trails. 
Reseed skid trails and roads to be closed after operations. 
Install erosion control structures on roads used. 

Wildlife 
(See Manuals 6500 
and 6780.) 

Avoid treatments during nesting and other critical periods 
for birds and other wildlife. 

Retain wildlife trees and other unique habitat features where practical. 
Vegetation management strategies should be consistent with historical 
succession and disturbance regimes.  
Fuels treatments should consider habitat needs of migratory and non-
migratory populations. 
Avoid treatments during nesting and other critical periods for birds and 
other wildlife. 

Livestock 
(See Handbook H-
4120-1.) 

Notify permittees of livestock feeding restrictions in 
treated areas, if necessary. 
Provide alternative forage sites for livestock, if use areas 
burn. 

Notify permittees of livestock feeding restrictions in treated areas, if 
necessary. 
Provide alternative forage sites for livestock, if necessary. 
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Vegetation Treatment Methods Best Management Practices 

Best Management Practices per Treatment Method  

Resource Element Prescribed Fire Mechanical and Manual 

Cultural Resources 
and Native American 
Religious Concerns   
(See NM BLM 
Protocol with State 
Historic Preservation 
Office (SHPO) and 
Manuals 8100 and 
8160.) 

Evaluate potential impacts of proposed treatment.  
Conduct cultural resource inventories to identify sites at 
risk from treatment. Develop avoidance measures and 
project-specific treatment measures to protect sites by 
reducing fuel loads in the vicinity of at-risk sites.  
Consult with SHPO and tribes per NM Statewide Protocol 
Agreement. In Texas, consult with Texas SHPO for 
National Register of Historic Places (NRHP) site 
eligibility and effect.  
Monitor effectiveness of site protection measures 
(Appendix A.5, Monitoring and Adaptive Management). 

Evaluate potential impacts of proposed treatment.  
Conduct cultural resource inventories to identify sites at risk from 
treatment. Develop avoidance measures and project- specific treatment 
measures to protect sites by reducing fuel loads in the vicinity of at-risk 
sites. 
Consult with SHPO and tribes per NM Statewide Protocol Agreement. In 
Texas, consult with Texas SHPO for NRHP site eligibility and effect.  
Monitor effectiveness of site protection measures (AppendixA.5, 
Monitoring and Adaptive Management). 

Recreation 
(See Handbook H-
1601-1.) 

Control public access to potential burn areas. Control public access until potential treatment hazards no longer exist. 

Rights-of-Way Avoid or minimize prescribed burning under powerlines.  

Health and Safety 
 

Use some form of pre-treatment, such as mechanical or 
manual treatment, in areas where fire cannot be safely 
introduced due to hazardous build-up.  Always use 
appropriate safety equipment and Personal Protective 
Equipment (PPE).  Notify nearby residents who could be 
affected by smoke. 

Always use appropriate safety equipment and PPE. 
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APPENDIX C 
VEGETATION TREATMENT MITIGATION MEASURES 

(Vegetation Treatments Using Herbicides on Bureau of Land Management Lands in 17 Western States Programmatic Environmental Impact 
Statement, June 29, 2007, Mitigation Measures: Chapter 3/Appendix) 

 

Resource Mitigation Measures 

Air Quality None proposed 

Soil Resources None proposed 

Water Resources 
and Quality 
 

• Establish appropriate (herbicide-specific) buffer zones to downstream water bodies, habitats, and species/populations of interest (see 
Appendix C of PEIS, Table C-16). 

• Areas with potential for groundwater for domestic or municipal water use shall be evaluated through the appropriate, validated 
USEPA model(s) to estimate vulnerability to potential groundwater contamination, and appropriate mitigation measures shall be 
developed if such an area requires the application of herbicides and cannot otherwise be treated with nonchemical methods. 

Wetland and 
Riparian Areas 

See mitigation for Water Resources and Quality and Vegetation. 

Vegetation 
 

• Minimize the use of terrestrial herbicides (especially bromacil, diuron, and sulfometuron methyl) in watersheds with downgradient 
ponds and streams if potential impacts to aquatic plants are identified. 

• Establish appropriate (herbicide-specific) buffer zones (see Tables 4-12 and 4-14 in Chapter 4 of the Final PEIS) around downstream 
water bodies, habitats, and species/populations of interest. Consult the ecological risk assessments (ERAs) prepared for the PEIS for 
more specific information on appropriate buffer distances under different soil, moisture, vegetation, and application scenarios. 

• Limit the aerial application of chlorsulfuron and metsulfuron methyl to areas with difficult land access, where no other means of 
application are possible. Do not apply sulfometuron methyl aerially. 

• To protect special status plant species, implement all conservation measures for plants presented in the Vegetation Treatments on 
Bureau of Land Management Lands in 17 Western States Programmatic Biological Assessment. 
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Resource Mitigation Measures 

Fish and Other 
Aquatic 
Organisms 
 

• Limit the use of diquat in water bodies that have native fish and aquatic resources. 
• Limit the use of terrestrial herbicides (especially diuron) in watersheds with characteristics suitable for potential surface runoff that 

have fish-bearing streams during periods when fish are in life stages most sensitive to the herbicide(s) used. 
• To protect special status fish and other aquatic organisms, implement all conservation measures for aquatic animals presented in the 

Vegetation Treatments on Bureau of Land Management Lands in 17 Western States Programmatic Biological Assessment. 
• Establish appropriate herbicide-specific buffer zones for water bodies, habitats, or fish or other aquatic species of interest (see Final 

PEIS Appendix C, Table C-16, and recommendations in individual ERAs). 
• Consider the proximity of application areas to salmonid habitat and the possible effects of herbicides on riparian and aquatic 

vegetation. Maintain appropriate buffer zones around salmonid-bearing streams (see Appendix C, Table C-16, of the Final PEIS, and 
recommendations in the individual ERAs). 

• Avoid using the adjuvant R-11® in aquatic environments, and either avoid using glyphosate formulations containing 
polyoxyethyleneamine (POEA), or seek to use formulations with the least amount of POEA, to reduce risks to aquatic organisms in 
aquatic environments. 

• At the local level, consider effects to special status fish and other aquatic organisms when designing treatment programs. 
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Resource Mitigation Measures 

Wildlife 
 

• To minimize risks to terrestrial wildlife, do not exceed the typical application rate for applications of dicamba, diuron, glyphosate, 
hexazinone, tebuthiuron, or triclopyr, where feasible. 

• Minimize the size of application areas, where practical, when applying 2,4-D, bromacil, diuron, and Overdrive® to limit impacts to 
wildlife, particularly through contamination of food items. 

• Where practical, limit glyphosate and hexazinone to spot applications in rangeland and wildlife habitat areas to avoid contamination 
of wildlife food items. 

• Avoid using the adjuvant R-11® in aquatic environments, and either avoid using glyphosate formulations containing POEA, or seek 
to use formulations with the least amount of POEA, to reduce risks to amphibians. 

• Do not apply bromacil or diuron in rangelands, and use appropriate buffer zones (see Tables 4-12 and 4-14 in Chapter 4 of the Final 
PEIS) to limit contamination of off-site vegetation, which may serve as forage for wildlife. 

• Do not aerially apply diquat directly to wetlands or riparian areas. 
• To protect special status wildlife species, implement all conservation measures for terrestrial animals presented in the Vegetation 

Treatments on Bureau of Land Management Lands in 17 Western States Programmatic Biological Assessment. 
• Minimize potential risks to livestock by applying diuron, glyphosate, hexazinone, tebuthiuron, and triclopyr at the typical application 

rate, where feasible. 
• Do not apply 2,4-D, bromacil, dicamba, diuron, Overdrive®, picloram, or triclopyr across large application areas, where feasible, to 

limit impacts to livestock, particularly through the contamination of food items. 

Livestock 
 

• Where feasible, limit glyphosate and hexazinone to spot applications in rangeland. 
• Do not aerially apply diquat directly to wetlands or riparian areas used by livestock. 
• Do not apply bromacil or diuron in rangelands, and use appropriate buffer zones (see Tables 4-12 and 4-14 in Chapter 4 of the Final 

PEIS) to limit contamination of off-site rangeland vegetation. 
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Resource Mitigation Measures 

Wild Horses 
and Burros 
 

• Minimize potential risks to wild horses and burros by applying diuron, glyphosate, hexazinone, tebuthiuron, and triclopyr at the 
typical application rate, where feasible, in areas associated with wild horse and burro use. 

• Consider the size of the application area when making applications of 2,4-D, bromacil, dicamba, diuron, Overdrive®, picloram, and 
triclopyr in order to reduce potential impacts to wild horses and burros. 

• Apply herbicide label grazing restrictions for livestock to herbicide treatment areas that support populations of wild horses and 
burros. 

• Where practical, limit glyphosate and hexazinone to spot applications in rangeland. 
• Do not apply bromacil or diuron in grazing lands within herd management areas (HMAs), and use appropriate buffer zones identified 

in Tables 4-12 and 4-14 in Chapter 4 of the Final PEIS to limit contamination of vegetation in off-site foraging areas. 
• Do not apply 2,4-D, bromacil, or diuron in HMAs during the peak foaling season (March through June, and especially in May and 

June), and do not exceed the typical application rate of Overdrive® or hexazinone in HMAs during the peak foaling season in areas 
where foaling is known to take place. 

• Do not exceed the typical application rate when applying 2,4-D, bromacil, diquat, diuron, fluridone, hexazinone, tebuthiuron, and 
triclopyr in known traditional use areas. 

Paleontological 
and Cultural 

• Avoid applying bromacil or tebuthiuron aerially in known traditional use areas. 
• Limit diquat applications to areas away from high residential and traditional use areas to reduce risks to Native Americans and 

Alaska Natives. 

Resources 
 

Visual 
Resources 

None proposed. 

Wilderness and 
Other Special 
Areas 
 

Mitigation measures that may apply to wilderness and other special area resources are associated with human and ecological health and 
recreation (see mitigation measures for Vegetation, Fish and Other Aquatic Resources, Wildlife Resources, Recreation, and Human Health 
and Safety). 

Recreation 
 

Mitigation measures that may apply to recreational resources are associated with human and ecological health (see mitigation measures for 
Vegetation, Fish and Other Aquatic Resources, Wildlife Resources, and Human Health and Safety). 

Social and 
Economic 
Values 

None proposed 
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Resource Mitigation Measures 

• Use the typical application rate, where feasible, when applying 2,4-D, bromacil, diquat, diuron, fluridone, hexazinone, tebuthiuron, 
and triclopyr to reduce risk to occupational and public receptors. 

Human Health 
and Safety 

• Avoid applying bromacil and diuron aerially. Do not apply sulfometuron methyl aerially.  
• Limit application of chlorsulfuron via ground broadcast applications at the maximum application rate. 
• Limit diquat application to ATV, truck spraying, and boat applications to reduce risks to occupational receptors; limit diquat 

applications to areas away from high residential and subsistence use to reduce risks to public receptors. 
• Evaluate diuron applications on a site-by-site basis to avoid risks to humans. There appear to be few scenarios where diuron can be 

applied without risk to occupational receptors. 
• Do not apply hexazinone with an over-the-shoulder broadcast applicator. 
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APPENDIX D 
PLANT COMMUNITIES AND WILDLIFE FOR THE MAJOR 

ECOSYSTEMS OF THE RIO PUERCO 

PLANT COMMUNITY AND ASSOCIATED WILDLIFE FOR THE SAGEBRUSH/GRASS 
ECOSYSTEM OF THE RIO PUERCO  

The sagebrush/grass ecosystem or sagebrush steppe comprises roughly 1/5 or 164 square miles of the 
upper Rio Puerco watershed. It is found mainly in the upland valleys with pinyon-juniper woodlands on 
the ridges, mesas and mesa side slopes closely associated with it. This area may be the farthest south and 
east population of big sagebrush/grass ecotype in the United States. 

Geographically, this area extends north and south from the continental divide west of Cuba, N.M., south 
approximately 31 miles (near the village of San Luis, N.M.). It ranges from the western foot of the 
Nacimiento mountains on the east westward to near Torreon, N.M. This area is described broadly as the 
southeast portion of the Colorado Plateau. 

This ecosystem can be further classified vegetatively as the shrubland formation, the Artemisia 
subformation, and the tridentata series. 

Francis (1986) classified nine communities in the area: 

o Artemisia tridentata/Bouteloua gracilis-Hilaria jamesii 
o Artemisia tridentata-Gutierrezia sarothrae/Bouteloua gracilis-Hilaria jamesii  
o Artemisia tridentata/Bouteloua gracilis-Hilaria jamesii-Sporobolus airoides  
o Artemisia tridentata-Gutierrezia sarothrae/Hilaria jamesii-Sporobolus airoides,  
o Artemisia tridentata-Gutierrezia sarothrae/Bouteloua gracilis-Agropyron smithii 
o Artemisia tridentata/Sporobolus cryptandrus-Oryzopsis hymenoides  
o Artemisia tridentata-Chrysothamnus parryi/Aristida fendleriana-Bouteloua gracilis 
o Artemisia arbuscula nova-A. tridentata/Agropyron cristatum-A. smithii 
o Artemisia arbuscula nova-Gutierrezia sarothrae/Bouteloua gracilis-Hilaria jamesii 

 

The sagebrush/grass ecosystem occurs on eleven ecological sites that include: WP-1 Clayey, WP-1 
Clayey Upland, WP-1 Salty Bottomland, WP-l Swale, WP-1 Loamy Upland, WP-1 Loamy, WP-1 Deep 
Sandy Upland, WP-l Sand Plains, WP-1 Sandy, WP-l Shallow Upland, and WP-1 Gravelly Slopes. 

The sagebrush/grass ecosystem occurs on the following soils from the Sandoval County Soil Survey and 
the Cabezon Soil Survey: 

 



Appendix D 

December 2009 D-2 Rio Puerco Field Office RMP/EIS 
    Analysis of the Management Situation 

Alluvial land 
Berent loamy fine sand 
Billings silty clay loam, alkali and gullied land  
Billings and Persayo silty clay loams  
Fronton-Travessilla-Persayo assoc.  
Fruitland sandy loam 
Las Lucas loam 
Las Lucas-Persayo assoc. 
Penistija fine sandy loam 
Penistija-Berent assoc. 
Penistija-Sandstone outcrop assoc. 
Persayo-Shale outcrop assoc. 
Prewitt loam and gullied land 
Ravola silty clay loam and gullied land  
Sparham clay 
Orlie-Sparham clay 
Orlie-Sparham assoc., 
Orlie loam 
Pinitos loam 
Blancot-Councelor-Tsosie assoc.  
Vessilla-Menefee-Orlie assoc. 
 
The U.S. Forest Service found the following mean annual production in the nine plant communities: 

Species    Pounds/Acre 
Western Wheatgrass  20.1 
Blue grama   50.4 
Galleta grass   23.2 
Alkali sacaton   20.8 
Bottlebrush squirreltail   8.8 
Broom snakeweed  31.4 
Annuals    7.5 
Other species   98.8 
Total    263.1 (not including sagebrush) 
 

BLM measured a mean annual production for big sagebrush in the upper Rio Puerco watershed to be 32 
pounds per acre (air dry).  If 32 is added to the total mean above for mainly understory grasses and forbs 
then the total herbaceous and sagebrush production would be 295.1 pounds/acre/year. 

The most important vegetative attribute for watershed stabilization is cover.   A study of several relic 
areas in different States showed the following: 
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State    Cover 
Idaho    60% grass/ 20% sagebrush 
    41%.grass/ 28% sagebrush 
Northern Utah   9-39% sagebrush 
Southeast Oregon  75% grass/ 25% sagebrush 
Nevada    78% grass/ 13% sagebrush 
 

The US Forest Service Range Experimental Station measured a mean of 62.2% grass cover, 30% 
sagebrush cover for a 67%/32% grass/shrub ratio, 18.8% total plant cover, 11.3% letter, 0.1% rock, and 
30.25% total cover for the Upper Rio Puerco. 

The RPFO multi-disciplinary team decided that the desirable sagebrush cover should be somewhere 
between 16 to 22 percent. This is the threshold we will accept. If an area exceeds this we need to apply 
best management practices-to bring it up to standards. 

The treatment (BMP) should leave the area in a sagebrush/grass mosaic as illustrated on the following 
page. 

Valley bottoms in this ecotype should have big sagebrush removed completely where possible. This is 
especially true where no defined channel has been cut and the area may support a dry meadow of sedges 
and grasses. 

Four seral communities or condition classes can be described for the sagebrush/grass ecosystem in the 
upper Rio Puerco watershed: 

o Low Seral with no sagebrush control  
o High Seral with sagebrush control 

 

Big sagebrush with a good understory of perennial grasses and forbs. Shrub cover 10-30%. Several 
species of shrubs may also be present including big sagebrush, winterfat, fourwing saltbush, shadscale, 
rabbitbrush, horsebrush, black greasewood and plains prickly pear. Soils and watershed conditions 
unchanged or stable. Wildlife habitat is relatively good for most species, with a high biodiversity. 
Provides a good stream bank vegetation adjacent to riparian areas. Provides a good diversity, and quality 
of wildlife habitat. Vegetation and litter provide high infiltration with a relatively low runoff potential and 
erosion potential. Potential for prescribed fire is good. Plant cover, and production by species is as 
follows: 

Herbaceous cover 63-74%, Sagebrush cover 10-25X, Litter 16-20%, rock 0.1-0.5%. 

Species     Pounds/Acre Air dry 
Western wheatgrass   40-55 
Alkali sacaton    20-150 
Galleta grass    40-65 
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Bottlebrush squirreltail   20-25 
Blue grama    18-50 
Broom snakeweed   10-15 
Annuals    2-5 
Big sagebrush    10-18 
Other species*    300-400 
 

Mid Seral 
Big sagebrush with a sparse understory of perennial grasses and forbs. Shrub cover of 20-40%, mostly big 
sagebrush. Few soil erosion problems on level to nearly level sites, however, erosion may be severe on 
steeper sites. Wildlife habitat quality has been reduced for most species, but may provide good habitat for 
some species. When adjacent to riparian habitat, may cause increased sediment loads into stream 
channels. Quality of livestock forage may be reduced from a loss of perennial grasses and forbs. Lower 
diversity of herbaceous plant cover. Infiltration is moderate to low, but varies with soil type and litter 
cover. Runoff potential is moderate to high and erosion may be severe on steeply sloped sites or 
unchanged on nearly level sites. Potential for prescribed fire is fair. Plant cover and production by species 
is as follows: 

Herbaceous Cover 36-62X, sagebrush cover 26-30X, litter 9-15X, rock 0%. 

Species    Pounds/Acre Air Dry 
Western wheatgrass  5-15 
Alkali sacaton   5-12 
Galleta grass   20-33 
Bottlebrush squirreltail  15-30 
Blue grama   45-60 
Broom snakeweed  25-35 
Annuals   5-10 
Big sagebrush   25-35 
Other species*   49-150 
 

High Seral, 
A dense sagebrush community with few perennial herbaceous plants.  Many annual plants may occur 
depending on the amount of spring moisture. Abundant reproduction is apparent on big sagebrush with 
several age classes occurring. Shrub cover is 30-60% almost exclusively sagebrush. May also have 
extensive areas of rabbitbrush. There is a high potential for erosion. This stage provides a poor habitat for 
most wildlife species. It may provide good winter range for pronghorn and mule deer, however. Usually 
has increased sediment load to streams and arroyos. As riparian vegetation is lost, water temperature 
increases, more bank cutting occurs and velocity of flows increase. This stage provides a low quality of 
livestock forage with little herbaceous understory. There are high interception losses because of shrub 
density. Low infiltration  between shrubs due to lack of herbaceous plants. Runoff potential is high on 
sloped sites. Rills and flow patterns evident .along with pedestaled plants. Potential for prescribed fire is 
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low, will probably burn only under high temperatures and high wind conditions. Before prescribed fire 
can be used the site may have to be treated with a herbicide first. Plant cover and production by species is 
as follows: 

Herbaceous cover 10-35%, sagebrush cover 31-45%, litter 7-14%, rock 0.1-0.5%. 

Species    Pounds/Acre Air 
Western wheatgrass  0-5 
Alkali sacaton E  2-5 
Galleta grass   3-13 
Bottlebrush squirreltail  0-5 
Blue grama   2-20 
Broom snakeweed  36-47 
Annuals   15-25 
Big sagebrush   35-50 
Other species*   25-35 
 

Potential Plant Community 

Little or no herbaceous understory present with a dense cover of big sagebrush 30 years of age or older. 
Sagebrush cover over 50%. Pinyon and juniper trees have begun to invade the area at the upper 
elevations. There is a possibility of severe erosion at this stage. There is low quality wildlife habitat for 
most species. This stage may provide seasonal forage for herbivores (mule deer and pronghorn) and seeds 
for grainivores. Often accompanied by loss of much riparian vegetation. Associated with entrenched 
gullies or stream channels that have had a lowering of the water table. Sagebrush and rabbitbrush invade 
riparian zones and replace riparian species such as cottonwoods and willows. Poor water quality in stream 
with high sediment loads occurring. Low biodiversity with a low number of migrant birds found. 
Livestock forage is of poor quality in monotypic sagebrush stands. Almost no perennial and annual 
herbaceous plants with bare ground exposed in interspaces. Extensive soil capping in evidence. Poor 
infiltration with high runoff potential except in coppice mounds of dead shrubs. High sheet and rill 
erosion of soil occurring on colluvial and alluvial slopes. This is a vegetative plant community that is 
highly resistant to fires. Brush control may have to be accompanied by seeding because of no understory 
seed source. Plant cover and production by species is as follows: 

Herbaceous cover 2-9%, sagebrush cover 46-75%, litter 4-6%, rock 0.1-0.5%. 

Species    Pounds/Acre Air Dry 
Western wheatgrass  0-1 
Alkali sacaton   0-1 
Galleta grass   4-1 
Bottlebrush squirreltail  2-3 
Blue grama   2-3 
Broom snakeweed  45-55 
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Annuals   25+ 
Big sagebrush   50+ 
Other species*   2-3 
 
*The most important other, species based upon cover, frequency and density and importance value in the 
plant community are: 

Sand dropseed  
Indian ricegrass  
Crested wheatgrass 
Spike dropseed 
Mat muhly 
New Mexico feathergrass 
Needle & thread grass 
Tumble grass 
Red threeawn 
Fendler threeawn 
Buckwheats, asters 
Goldenweeds 
Parrey rabbitbrush 
Rubber rabbitbrush 
Prickly phlox 
Loco weeds 
Globe mallow 
Prickly pear, etc 

 

Wildlife associated with the sagebrush/grass ecosystem in the upper Rio Puerco area of New Mexico. 

Mammals 
Little brown Myotis 
Big brown bat  
Pallid bat 
Gunnison's prairie dog  
White-tailed antelope ground squirrel 
Rock squirrel 
Botta's pocket gopher  
Silky pocket mouse  
Plains pocket mouse  
Western harvest mouse  
Deer mouse 
Brush mouse 

White footed deer mouse  
White-throated wood rat  
Southern plains wood rat  
Coyote 
Kit fox  
Badger 
Striped skunk  
Bobcat 
Mule deer  
Elk 
Pronghorn
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Birds 
Sharp-shinned hawk  
Coopers' hawk 
Red-tailed hawk  
Marsh hawk 
Golden eagle 
Prairie falcon  
Merlin 
American kestrel  
Burrowing owl 
Morning dove 
Common poor-will 
Common night hawk  
White-throated swift  
Black-chinned 
humming bird  
Broad-tailed 
humming bird  
Rufous humming 
bird  
Northern flicker  
Ladder-backed 
woodpecker  
Ash throated 
flycatcher  

Say's Phoebe 
Western wood pewee  
Horned lark ***  
Barn swallow 
Common raven 
Plain titmouse  
White-breasted 
nuthatch  
Red-breasted 
nuthatch  
House wren 
Bewick's wren 
Rock wren 
Mockingbird 
Robin 
Western Bluebird  
Blue-gray 
gnatcatcher  
Loggerhead shrike 
European starling  
Solitary vireo 
Orange crowned 
warbler  
Black-throated gray 

warbler  
Western meadow 
lark  
Brewer's blackbird 
Brown-headed 
cowbird  
Scott's oriole  
Northern oriole  
Black-headed 
grosbeak  
Blue grosbeak  
House finch  
Green-tailed towhee  
Rufous-sided towhee  
Black throated 
sparrow  
Sage sparrow ***  
Dark-eyed junco  
Chipping sparrow  
Brewer's sparrow***  
White crowned 
sparrow  
Vesper sparrow ***  
Sage thrasher ***

Lizards 
Lesser earless lizard  
Collard lizard  
Short-horned lizard  
Tree lizard  
Side-blotched lizard  
New Mexico whiptail  
Little striped whiptail  
Plateau whiptail  
Checkered whiptail  
Great plains skink  
Many-lined skink 

Snakes 
Desert striped whipsnake  
Gopher (bull) snake 
Western (prairie) rattlesnake 
Western diamondback rattlesnake 
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Amphibians 
Western spadefoot toad  
Plains spadefoot toad  
Woodhouse's toad 

 obligates or facultative species (***) that spend some or all their time in the ecotype: 

In summary: The desired plant community for the sagebrush/grass ecosystem in the upper Rio Puerco 
watershed in New Mexico should have the following elements: 

Range condition: Low seral as previously described 16-25 percent big sagebrush cover * 
Mosaic pattern of sagebrush and herbaceous understory as previously illustrated 
High bio-diversity of wildlife including the listed obligate and facultative species. 

*If cover of big sagebrush exceeds this range, then brush control should be scheduled 

PLANT COMMUNITY AND ASSOCIATED WILDLIFE FOR THE PINYON AND JUNIPER 
ECOSYSTEM OF THE RIO PUERCO  

Introduction 

P-J woodlands cover approximately 18 percent of the upper Rio Puerco watershed. Approximately 14 
percent of this total is considered "manageable" using criteria of density and quality. The remaining is 
juniper savanna more suitable for grazing management than woodland products. 

Elevations range from 6,600 to 7,400 feet. Frost free days range from 100 to 140 (mean 120 days). 
Annual precipitation for a normal year ranges from 10 to 16 inches (mean 13 in.). For a drought year it 
ranges from 8 to 14 inches (mean 11 in.). Snowfall ranges from 25 to 40 inches falling from October 
through March. 

There is a vegetative continuum in the upper Rio Puerco from lower to higher elevation and from south to 
north. This continuum goes generally from grasslands to juniper savanna to juniper dominated P-J to 
pinyon dominated P-J to ponderosa pine forests. 

Characteristics that differentiate grasslands from woodlands are: Woodland sites have 6 percent or more 
ground cover of stones or bedrock, slopes range from 9 to 15 percent, the presence of pinyon pine, a 
mixture of rock and soil provides the suitable hydrologic environment for P-J woodland, and the most 
consistent indicator of an original P-J site is the. stoniness or coarseness of the soil. 

Woodland vegetation differs from forest vegetation in that the canopies of individual woodland trees 
rarely touch or overlap and are generally -smaller in stature than forest tree species. 

Peddie and Moir (1993), and Francis (1986) found the following characteristics of P-J woodlands in New, 
Mexico for the woodland continuum: 

Juniper-Savanna Woodland 
130 trees/Acre or less 
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Tree cover 5-30% 
Height of the tallest trees were less than 16 feet 
Mean herbaceous understory production 187.2 pounds/acre, air dry 
 
Pinyon Pine Dominated woodland 
170 trees/acre (mean) 
Tree cover 30-50% 
Height of tallest trees 13-26 feet 
Mean herbaceous understory production 108.9 pounds/acre air dry 
 
Ponderosa Pine/Mesic (closed woodlands) 
280 + or - 50 trees/acre 
Tree cover 50-80% 
Height of tallest trees excluding ponderosa pine 23-42 feet Mean herbaceous understory production 143.8 
pounds/acre air dry 
 
Soils of The Woodlands 
Soils are usually shallow derived from granite, basalt, limestone and mixed alluvium. Topographically 
they are found on mesa tops, mesa side slopes, ridges, foothills and colluvial slopes. The following soil 
mapping units identified in the Cabezon soil survey and the Sandoval county soil survey are occupied by 
the P-J woodland ecosystem: 

 
Vesilla-Menefee-Rock outcrop complex  
Vesilla-Menefee-Orlie association  
Councelor-Eslendo-Mespun complex  
Berent sandstone outcrop association  
Travessilla-Persayo-Billings association  
Sandstone Outcrop-Travessilla association  
Penistaja-Sandstone outcrop association  
Billings And Persayo Silty Clay Loam  
Persayo-Shale outcrop association 
Rock Outcrop-Travessilla-Persayo association  
Skyvillage-Sandoval-Rock outcrop complex  

Basalt Outcrop-Cabezon association 
Persayo Gravely Soils-Shale outcrop association  
Litle-Persayo association  
Zia-Skyvillage-Rock outcrop complex  
Montecito complex 
Rock Outcrop-Zia complex 
Rock Outcrop Saido complex  
Atarque-Menefee-Rock outcrop complex  
Pinitos Loam 
Ildefonso very stony loam  
Hagerman-Bond association 

 
Woodland Characteristics 
The pinyon-juniper woodland or dwarf conifer ecosystem is characterized by one or more species of 
pinyon pine and juniper. Throughout most of the ecosystem, junipers outnumber pinyons. 

The Colorado pinyon (Pinus edulis) is the common denominator in most pinyon-juniper stands. Pinyons 
range between 9 and 35 feet tall and 5 to 18 inches in diameter. In the average P-J stand in New Mexico, 
pinyons account for 61% of the trees and are most common in the smaller size classes. The average stand 
contains 462 trees and 90 square feet of basal area per acre. Pinyon saplings grow 4-6 inches in height 
annually. Mature pinyon grow 2-4 inches in height annually. On better sites, pinyon can grow to 12 
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inches in diameter within 150 years.  The proportion of pinyon in the stand increases with increased 
elevation and moisture until it becomes the primary species at about 7.200 feet. Seed crops occur every 4 
to 7 years depending upon the weather, site conditions, and insect herbivory. Trees start bearing cones at 
25 years, but production. peaks when trees are 75 to 100 years old. They can reach ages of over 400 years. 
Cones require three growing seasons to mature and contain about 20 seeds. A productive tree can produce 
about 20 pounds of seed, and an acre can yield about 300 pounds of seed. Mature seed release starts in 
mid-September and can continue for a 50 day period. 

The three most common junipers associated with the pinyon are one-seed (Juniperus monosperma), 
Rocky mountain (J. scopulorum) and Utah juniper (J. osteosperma). Alligator juniper (J. deppeana) is 
common further south in Cibola county, both east and west of El Malpais. 

Junipers are multi-stemmed trees less than 40 feet in height. Junipers are generally more drought tolerant 
than pinyons, and tend to predominate on drier sites. Junipers generally grow slower than pinyon. They 
grow 4 inches in height annually up to age 40, 1.3 inches from 40 to 80 and 0.7 inches from 80 to 300. 
Annual diameter growth (for Rocky Mountain juniper) is about 0.08 inches up to 170 years of age and 
0.03 inches afterward. In the average P-J stand in New Mexico, junipers makeup slightly more than half 
of the basal area and 47% of the stand cubic feet volume. 

One-seeded juniper taproots of mature trees are 18 inches to 12 feet in length. Lateral roots are 2.5 to 3 
times as long as the tree is tall, usually in the surface 3 feet of the soil and roost concentrated in the 
surface 6 inches. 

A 1975 range inventory of the upper Rio Puerco watershed showed the following species composition in 
P-J woodland sites: 

Species  Percent Composition 
All juniper species 27 
Pinyon pine 23
Blue grama 14
Big sagebrush  9
Galleta grass 6
Broom snakeweed  5
All oak species  3
Ponderosa pine  1
Black grama  1
Prickly pear  1
Fringed sage and Bigelow sage  1
Mountain mahogany  1
Threeawn species 1
Sand dropseed  1
Bottlebrush squirreltail  1
Prairie junegrass  1
Sideoats grama 1
Western wheatgrass 1
Needle&Thread grass and New Mexico   1 
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The 1975 survey also found the following (mean) percent cover: 
 
Cover     Percent 
Forage vegetation    12.7  
Total vegetation    30.3  
Litter      20.9  
Gravel           9.2  
Cobble/Stone          6.7  
Bare Ground      32.5 
 
Francis (1986) found the following woodland communities:  
 
Juniper Savanna 
Major understory species based upon importance value ranking: 
Blue grama  
Galleta grass  
Broom snakeweed  
Sand dropseed 
 
Cover     Percent 
Total Plant    13.3  
Tree (Juniper)       5.7  
Shrub         .9  
Herbaceous      6.7  
Litter       7.9  
Rock     11.4  
Bare Soil    74.0 
 
Juniper Dominated Woodland 
Major understory species based upon importance value ranking: 
 
Blue grama 
Galleta grass  
Broom snakeweed  
Sand dropseed  
Big sagebrush 
New Mexico feathergrass  

Red threeawn  
Baby white aster  
Black grama 
Bottlebrush squirreltail  
Sideoats grama  
Western wheatgrass 

 
Cover   Percent 
Total plant   15.9  
Tree      3.4  
Shrub      5.1  
Herbaceous    7.4  
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Litter   16.1 
Rock    10.0 
Bare Soil  66.4 
 
Pinyon Dominated Woodland 
Major understory species based upon importance value ranking: 
 
Blue grama 
Galleta grass  
Buckwheat species  
Hairy gold aster  
James eriogonum  
Plains pricklypear  
Broom snakeweed  
Sedge species  

Gambel's oak  
Baby white aster  
Sand dropseed  
Ephedra species  
Greene’s rabbitbrush  
Indian ricegrass  
Hymenoxys species 

 
Cover    Percent 
Total plant  11.9  
Tree        4.7  
Shrub       2.7  
Herbaceous      4.5  
Litter       6.5  
Rock       8.3  
Bare Soil  80.8 
 
Common Woodland Products: 
  
Fuelwood 
The P-J ecosystem provides heating and cooking fuel for thousands of households in the area. The present 
and future demand for pinyon pine and juniper fuel wood will probably remain high because there is no 
suitable alternative. 

Fence Posts 
The "cedar" (juniper) post fenced the west and will continue to be used for line posts and brace posts. 
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Christmas Trees 
For many people, there is no true Christmas without a pinyon or juniper tree. Their popularity is growing 
and BLM has provided suitable areas, especially in old tree chainings where young (20 year old ) trees 
have re-invaded the sites. Pruning pinyon pine will improve a stand if the objective is for Christmas tree 
production.  

Nuts 
Pinyon nuts have been a staple food for Indian people from time immemorial and a delicacy for the white 
man. They are nutritious and delicious and there growing popularity has created a high demand for this 
crop. 

Ornamental Wildlings 
The pinyon pine is widely used for landscaping and this use is increasing in the Albuquerque 
metropolitan area. 

WILDLIFE 

The following lists of mammals, birds, lizards, snakes, and amphibians are common to the P-J woodlands 
in the Rio Puerco watershed. Other uncommon, largely migratory species, found occasionally in this 
ecosystem are not listed. 

Woodland mammals 
 

Little-brown myotis 
Long-eared myotis  
Big brown bat  
Hoary bat 
Woodland cottontail rabbit  
Colorado chipmunk 
White-tailed antelope groundsquirrel 
Rock squirrel 
Botta’s pocket gopher  
Silky pocket mouse  
Western harvest mouse  
Deer mouse  
Pinyon mouse  
White-footed deer mouse  

White-throated woodrat  
Southern plains woodrat  
Stephen's woodrat  
House mouse  
Porcupine 
Coyote  
Gray fox  
Badger   
Striped skunk  
Mountain lion  
Bobcat  
Mule deer  
Elk 
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Woodland Birds 
 

Sharp-shinned hawk  
Cooper's hawk  
Red-tailed hawk  
Golden eagle  
Prairie falcon  
Merlin 
Great horned owl 
Wild turkey  
Common poor-will  
Common nighthawk  
White-throated swift  
Black-chinned hummingbird  
Broad-tailed hummingbird  
Northern flicker  
Acorn woodpecker  
Ladder-backed woodpecker  
Casin's kingbird  
Ash throated flycatcher  
Hammonds flycatcher  
Western wood pewee  
Barn swallow 
Cliff swallow  

Stellers Jay  
Pinyon Jay  
Common raven  
Plain titmouse 
Lead colored bushtit  
Bewick's wren  
Robin 
Blue-gray gnatcatcher  
Solitary vireo 
Orange crowned warbler  
Black--throated gray warbler  
Scott's oriole  
Black-headed grosbeak  
House finch 
Green-tailed towhee  
Rufous-sided towhee  
Brown towhee  
Rufous-crowned sparrow  
Dark-eyed Junco  
Chipping sparrow  
White-crowned sparrow  
Townsend's solitaire 

 
* Obligate woodland species 
 

Pinyon jays and scrub jays disperse pinyon seeds. 

Townsend's solitaire, cottontail, coyote and mice disperse juniper seeds. 

Woodland  

Lizards 
 
Collard lizard  
Eastern fence lizard  
Short-horned lizard  
Tree lizard  
Side-blotched lizard  

Little striped whiptail  
Plateau whiptail  
Checkered whiptail  
Great plains skink  
Many-lined skink  
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Snakes 
Night snake  
Desert-striped whipsnake  
Gopher (bull) snake  
Prairie rattlesnake 
Western diamondback rattlesnake 
 
Amphibians 
Red spotted toad 
Woodhouse's toad  
 
For browsing wildlife, the winter forage from woody plants is the major value of the P-J woodland 
ecosystem. Dietary studies in New Mexico woodlands show the following in descending order of 
utilization: 

Mountain mahogany  
Gray oak 
Birdsbill day flower  
Morning glory  
Spiderwort  
Deer vetch 

 
Woodland management in the Rio Puerco watershed should take into account certain damaging agents: 

Pinyon Pine 
Pinyon sawfly (Neodiprion edulicolus)  
Pinyon tip moth (Dioryctria albovittella)  
Pinyon needle scale (Matsucoccus acalyptus)  
Cone moth (Eucasma bobana) 
Pinyon Ips (Ips confusus) 
Pinyon dwarf mistletoe (Arceuthobium divaricatum) 

 
Woodpeckers and porcupines also cause considerable damage to pinyon pine.  
 
Junipers 

Twig beetles (Phloeosinios spp.)  
Twig girdlers (Stylox app.)  
Rusts (Gymnosporanqium spp.) 
True mistletoes (Phorandendron spp.) 
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DESIRED PLANT COMMUNITIES  

Pinyon Dominated Woodland 
 
Cover     Percent Composition (by weight) 
Trees    65 
Pinyon pine   43 
Juniper species   22 
Shrubs    14 
 
Big sagebrush 
Yucca  
Prickly pear cactus 
Fringed sage 
Wavy leaf oak 

Mountain mahogany 
Skunkbush sumac 
Bitterbrush 
Winterfat 
Apache plume 

 
Grasses or Grasslikes  30 
 
Blue grama 
Galleta 
Indian ricegrass 
Littleseed ricegrass 
Bottlebrush squirreltail 

Needle & thread 
Western wheatgrass 
Mutton bluegrass 
Dryland sedge 
Prairie junegrass 

 
Forbs     5 
 
Groundsel 
Indian paintbrush 
Buckwheat 
Multiflower gilia 
Penstemon sp. 
Sego lily 
Fleabane sp. 
Four O’clock 

Salsify 
Hymenoxys sp. 
Deer vetch 
Wright’s silktassel 
Herbaceous sages 
Spiderwort 
Bird’s bill/dayflower

 
Cover    Percent 
Total Plant   11.9 
Tree      4.7 
Shrub      2.7 
Herbaceous     4.5 
Litter       6.5 
Rock       8.3 
Bare Soil   73.3 or less 
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Juniper Dominated Woodland  Percent Composition By Weight  
Trees     65 
One-seed juniper   43 
Pinyon pine    22 
Shrubs     14 
 
Bigelow sage  
Fringed sage  
Cliffrose  
Skunkbush sumac  
Mountain mahogany  

Shrub live oak  
Gray oak  
Winterfat  
Fourwing saltbush 

 
Grasses     30 
 
Blue grama 
Galleta  
Alkali sacaton 
New Mexico feathergrass  
Indian ricegrass  

Sideoats grama  
Hairy grama  
Black grama  
Wolftail 
Thurber muhly 

 
Forbs      5 
 
Wormwood  
Sego lily 
Globemallow  
Fleabane species 
Groundsel species  
Four-o'clock 

Buckwheat species  
Salsify 
Indian, paintbrush  
Hymenoxys species  
Gilia species 
Penstemon species 

 
Cover      Percent 
Total Plant    15.1 
Tree       4.2 
Shrub       3.7 
Herbaceous      7.2 
Litter     13.4 
Rock     10.5 
Bare Soil    69.0 
 
The percent species composition for trees, shrubs, grasses, and forbs are meant to be a mean on either side 
of which there is an acceptable range of 5-10 percent variation. The same holds true for the percent cover 
figures. 
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TREATMENT RECOMMENDATIONS 

Wildlife 

General rules of thumb for treatments include: 

1. Do not treat areas of 120 trees/acre density or less. Areas that have >250 trees per acre should be 
treated.  The ideal density for wildlife is 150 trees/acre or less. 

2. Minimum cover for wildlife in the P-J woodland ecosystem should be at least 50 acres in size and 
not less than 600 feet wide. 

3. Provide travel or escape routes for movement of animals between the various islands and fingers of 
unmolested habitat cover. 

4. Facilitate distribution of wildlife use through arrangement of openings and cover in relation to 
water and available forage supplies. Established routes of game travel (where known or suspected) 
should be given special consideration in laying out corridors. 

5. Provide thermal cover (shelter) as an aid to the maintenance of constant body temperature by 
maintaining an adequate quantity of large trees of all species which provide both aerial cover and 
ground litter. 

6. Old pinyon pines with large trunks should not be removed unless more than 10 per acre are present. 
Larger snags should be retained as potential turkey roost trees, raptor nest sites, and other trees 
important to wildlife. 

7. When clearing pinyon-juniper stands, up to 10 large pinyon trees per acre may be retai 

8. All stringers and groves of ponderosa pine interspersed with woodland should be retained, 
including snags and any understory cover of ponderosa pine reproduction, unless they are diseased 
or infected with some damaging agent. 

9. Treatment patterns or boundaries should be undulating to create optimum "edge" and uneven 
margins. 

10. Water developments should be included in or adjacent to cover areas whenever possible. 

11. Treatments should occur 100 to 200 feet away from rimrock areas.  
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Silviculture 

The Rocky Mountain Forest and Range Experiment Station recommends the following silviculture 
methods for improving P-J woodlands that have a high site productivity for growing wood products. High 
site woodlands can produce wood products on a sustainable yield basis. These usually are found in the 
pinyon dominated woodlands. The main goal is to obtain satisfactory tree regeneration for the future. 

1. The two-step shelterwood method appears to work best for even age stand management. The 
even-aged system produces stands in which all trees are about the same age; that is, the difference 
in age between trees forming the main crown canopy level will usually not exceed 20 percent of 
the rotation length. The shelterwood cutting method is any regeneration cutting in a more or less_ 
mature stand, designed to establish a new crop under the protection of the old. The resultant crop 
will be even-aged. The shelterwood cutting method is characterized by a series' of cuts called the 
preparatory cut, seed cut, and-removal cut. 

2. The single-tree selection method works beat of the uneven-aged methods. 

3. The uneven-aged system involves manipulation of a forest to simultaneously maintain continuous 
high-forest cover, recurring regeneration of desirable species, and the orderly growth and 
development of trees through a range of diameter or age classes to provide a sustained yield of 
forest products. The single-tree selection cutting involves removal of selected trees from specified 
size or age classes over the entire stand area in order to meet a predetermined goal of size or age 
distribution and species composition in the remaining stand. 

4. Thinning for herbage improvement should not remove more than 65 percent of net crown cover. 

5. Leave the best trees with largest crowns on a spacing of 20 x 20 feet to 30 x 30 feet. 

6. Limit opening size to four to ten acres. 

7. Lop and scatter is the preferred method of slash disposal. 

Slash Disposal, 

The following recommendations are specifically for slash disposal following a silviculture thinning 
method: 

1. Leave slash in place rather than piling-and burning will result in less ground disturbance and soil 
damage. 

2. Lop and scatter slash into interspaces between trees to provide ground cover, distribute nutrients, 
provide shade, and minimize moisture loss. 

3. Waiting a number of years to burn slash and young regeneration will provide the additional 
benefit of allowing a stable herbaceous understory to develop before treatment. 
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4. Burning heavy accumulations or piles of P-J slash is not recommended due to high potential for 
detrimental impacts to productivity. If slash must be burned, it should be broadcast in interspaces 
before burning. Burning should be scheduled during cool and moist conditions. 

Watershed Stabilization 

Because the P-J woodlands will be managed under silviculture methods, large scale tree chainings, tree 
crushing, cabling, and dozer pushing will not be considered for best management practices. 

Emphasis will be placed on water control projects in smaller gully systems and the use of slash windrows 
on side slopes and gullies. Roads that are not needed will be abandoned and reclaimed. 

Livestock Management 

A generic grazing system for the P-J woodland ecosystem would have at least five grazing treatments to 
complete a cycle- off resting and grazing-for growth and reproduction requirements of cool--season 
grasses, sedges, warm-season grasses, and forage shrubs; The following grazing system recognizes those 
periods: "Summer" (July 1 to October 15), "Winter" (October 16 to February 28) and "Spring" (March 1 
to June 30). 

During a five year cycle, each pasture receives the following: 
 
15 1/2 month rest 7/1 to 6/30 and 7/1 to 10/15
4 1/2 month graze 10/16 to 2/28 
7 1/2 month rest 3/1 to 10/15 
4 1/2 month graze 10/16 to 2/28 
4 month rest 3/1 to 6/30
3 1/2 month graze     7/1 to 10/15 
16 1/2 month rest    10/16 to 10/15 
8 1/2 month graze 10/16 to 6/30 
 
The grazing permittees will have three moves during the year: March 1, July 1, and October 15. This 
proposed grazing system will be flexible enough to allow for weather conditions that may change the 
critical growth stage of plants from one year to the next. 

The Grazing treatments are defined as follows:  
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Treatment A 

The range is rested for a summer growing season, winter, spring growing season, and another 
summer growing season. This treatment will restore vigor and root reserves to cool-season 
grasses, sedges, warm-season grasses, and twig reserves in forage shrubs. Two full growing 
seasons are usually needed to restore vigor because of erratic rainfall patterns. 

Treatment B 

The range is then grazed after seed ripening of warm-season grasses for seed trampling, then 
rested during the spring and summer growing seasons. This should establish seedlings of warm-
season grasses and shrubs by protecting them from grazing and trampling. The rest during the 
spring and summer will also act as a buffer in case there was no rain the previous year and allow 
establishment of seedlings that may not have had viable seed or sufficient stolon/rhizome 
development produced the previous year. 

Treatment C 

The range is again grazed after seed ripening of warm-season grasses until the beginning of the 
growing season far cool-season grasses. It is then rested during the spring growing season for 
seed production of cool--season grasses and sedges. 

Treatment D 

The range is grazed after seed ripening of cool-season grasses to trample seed. The range is then 
rested for a winter, a spring growing season a summer growing season plus another winter. This 
will establish seedlings of cool season grasses and sedges. It will also provide winter rest for 
forage shrubs and black grama. 

Treatment E 

The range is then grazed fully during the spring, utilizing old growth warm season grasses, shrubs 
and both new and old growth of cool-season grasses and sedges. 

Two diagramed systems, one for 5 pastures and one for 7 pastures, are shown on the following 
pages. 

Visual Resource Management 

Tree thinning in the P-J woodlands will give them a more open, park-like appearance and be more 
pleasing to the eye. 
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PLANT COMMUNITY AND ASSOCIATED WILDLIFE FOR THE GRASSLAND ECOSYSTEM 
OF THE RIO PUERCO  

Introduction 

Grasslands make up approximately 38 percent of the upper Rio Puerco watershed in New Mexico. Much 
of this grassland has been invaded by broom snakeweed. It is dominant in approximately 17 percent of the 
grasslands. Approximately 11 percent of the grasslands were pitted or ripped during the 1950's. 

Francis (1986) classified the area into grasslands, shrublands, and treeland. He also divided the area into 
five landform classes. For the purposes of this paper we will discuss the following six subformations 
within the grassland ecosystem: 

1. Colluvial grasslands dominated by grama grasses and galleta grass (Bouteloua and Hilaria). 

2. Colluvial grasslands dominated by winterfat (Ceratoides). 

3. Lower colluvial and alluvial grasslands dominated by rabbitbrush-species. (Chrysothamnus) 

4. Lower colluvial and alluvial grasslands dominated by saltbush species (Atriplex). 

5. Alluvial grasslands dominated by dropseeds (Sporobolus).  

6. Alluvial grasslands dominated by greasewood (Sarcobatus). 

Soils 

The following grassland soil mapping units were recorded from the Cabezon and Sandoval County Soil 
Surveys: 

 
Cabezon-Basalt outcrop assoc.  
Basalt outcrop-Cabezon assoc.  
Las Lucas soils 
Litle silty clay 
Litle-Las Lucas-Persayo 
Persayo gravelly soils--Shale outcrop assoc.  
Ravola silty clay loam, alkali, and gullied land  
Shavano-Berent assoc. 
Torreon loam 
Travissilla-Persayo-Billings assoc. 
Pinavetes loamy sand 
Pinavetes-Galisteo, moderately saline, sodic 
assoc.  

Penistaja-Bond assoc. 
Penistaja-Hagerman assoc.  
Doak-Betonnie fine sandy loamy  
Ildefonso very stony loam  
Hagerman-Bond assoc.  
Querencia-Zia complex  
Sandoval fine sandy loam 
Sparank clay loam, moderately saline, sodic  
Sparank silty clay loam  
Billings and Persayo silty clay loamy 
Billings silty clay loam, alkali, and gullied land 

 
Greasewood dominated grassland soils:  
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o Christianburg clay and gullied land  
o Navajo clay and gullied land  
o Fruitland-Slickspot assoc. 

 
Saltbush dominated grassland soils:  

o Alkali alluvial land  
o San Mateo loam 

 
Winterfat Dominated grassland soils:  

o Quarencia loam 
 
Rabbitbrush dominated grassland soils:  

o Billings silty clay loam and gullied land  
o Little-Persayo assoc. 

 
Snakeweed dominated grassland soils:  

o Rock outcrop-Travessilla-Persayo assoc. 
 
Species Composition and Cover_ 

The following species composition and cover was observed in a 1975 forage inventory of the upper Rio 
Puerco watershed: 

Major Species   Percent Species Composition 
Broom snakeweed  23 
Blue grama   20 
Galleta grass   19 
Alkali sacaton   11 
Ring muhly     4 
Red threeawn     2 
Bottlebrush squirreltail     2 
Sand dropseed      2 
Crested wheatgrass     2 
Fourwing saltbush     2 
Winterfat      2 
Western wheatgrass     1 
Indian ricegrass      1 
Fringed sage      1 
Shadscale      1 
Rubber-rabbitbrush      1 
Prickly pear       1 
Cholla cactus       1 
One-seed juniper     1 
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The remaining 3 percent was made up of black grama, sideoats grama, New mexico feather grass, big 
sagebrush, Louisiana wormwood, and pinyon pine. Other species found in trace amounts (less than 1%) 
were: Sideoats grama, hairy grama, sandhill muhly, mountain muhly, mat muhly, spike dropseed, needle 
& thread grass, sleepy grass, salt grass, burro grass, vine mesquite, plains lovegrass, cheat grass, 
buckwheats, Parry rabbitbrush, Douglas rabbitbrush, broom dalea, Mormon tea, wolfberry, shrub liveoak, 
and black greasewood 

 
Alluvial grasslands dominated by greasewood (1975): 

Major Species Percent Composition 

Black greasewood 56
Alkali sacaton 18
Shadscale 7
Western wheat grass 3
Fourwing saltbush 3
Galleta grass 2
Broom snakeweed 2
Blue grama 1
Parry rabbitbrush 1
Obovate saltbush 1
Bottlebrush squirreltail 1
Russian thistle 1

 
 
 
 
 
 
 
 
 
 
 
 
 
 

The remaining 4 percent was red threeawn, mat muhly, ring mutely, pale wolfberry, and walking stick 
cholla. 
 
 
Alluvial grasslands dominated by saltbush (1975): 
 
Major Species 

 
Percent Composition 

Fourwing saltbush 58
Alkali sacaton 15
Broom snakeweed 5
Blue grama 5
Galleta grass 5

Cover (1975) Percent 
Total plant 26.9 

 
Forage vegetation 18.3 

 
Litter 19.6 

 
Small rock (gravel) 3.9 
Large rock (cobble/stone) .8 

 
Bare soil 48.6 
Average slope 3.2% 
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Russian thistle 3
Sand dropseed 2
Black greasewood 1
Shadscale 1
Bottlebrush squirreltail 1
Western wheatgrass 1 
 
The remaining 3 percent was mat muhly, crested wheatgrass, red threeawn, Indian ricegrass, spike 
dropseed, New Mexico feathergrass, obovate saltbush, rubber rabbitbrush, Douglas rabbitbrush, winterfat, 
and walking stick cholla. 

The following cover, density, frequency, and composition rankings were compiled from the Phyto-
Edaphic Communities of the Upper Rio Puerco Watershed, New Mexico by Richard E. Francis (A 10 
year research study). 

1. Colluvial grasslands dominated by grama grasses and galleta (Bouteloua and Hilaria). The 
following species are ranked in order of their importance. The percent mean cover, density and 
frequency are listed: 

 
Species Cover Density Frequenc
Blue grama 27.6 32.0 15.8
Galleta grass 23.9 31.3 22.6
Alkali sacaton 10.2 4.7 6.8
Sand dropseed 5.5 7.1 13.9
Broom snakeweed 9.6 2.3 9.0
Black grama 5.7 6.0 4.9
New Mexico feathergrass 1.2 1.6 1.8
Ring muhly 1.2 1.4 1.4
Western wheatgrass .2 1.3 .5
Fourwing saitbush 1.1 .1 .5
Bottlebrush squirreltail .3 .5 2.5
Cholla cactus 1.0 .2 .8 

Cover (mean) Percent 
 

Total plant 32.9 
 

Tree .1 
 

Shrub 2.0 
Herbaceous 14.5 
Litter 4.8 
Rock 5.6 
Bare soil 73.6 
 
The following production was measured for colluvial grassland sites: 
 
Species Pounds/Acre Air Dry
Western wheatgrass 9.9 
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Blue grama 93.8
Galleta grass 48.9
Alkali sacaton 50.9
Bottlebrush squirreltail 9.4
Annuals 10.5
Other species 127.1 

Total 330.0 

 
2. Colluvial grasslands dominated by winterfat (Ceratoides): 
 
Species Cover Density Frequency 
Galleta grass 24.2 38.8 23.6 
Blue grama 27.7 35.8 14.3
Broom snakeweed 18.8 6.7 16.9
Winterfat 10.0 2.7 10.1

Total plant cover .7 2.0 7.0
Alkali sacaton 5.4 1.6 2.4
Indian ricegrass 1.3 1.5 4.5 

 
 
The following production was measured for colluvial grasslands dominated by winterfat: 
 BLM production studies showed a mean production of winter fat to be 15 pounds/acre 
 
 
3. Lower colluvial and alluvial grasslands dominated by rabbitbrush species (chrysothamnus): 
 
Species Cover Density Frequency 
Blue grama 58.3 58.3 36.2
Western wheatgrass  5.0 20.7 14.0
Galleta grass  7.2  9.3 10.0
Rabbitbrush species 17.6    .2  3.7
Sand dropseed  1.8  4.0 13.0
Alkali sacaton  2.7    .9  2.6
Mat muhly  2.2  2.7  4.8
Threeawn species     .7     .6   2.7 
Cover 
(mean)

 Percent 

  

Species Pounds/Acre Air Dry
Western wheat grass      .5
Blue grama   45.4 
Galleta grass.  61.6
Alkali sacaton  43.6
Bottlebrush squirreltail  17.0
Annuals    2.8
other species  79.0
Total 249.9 
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Total plant cover 38.1 
Tree cover 0
Shrub cover 7.7
Herbaceous cover 30.5
Litter 17.0
Rock .03
Bare soil 56.0 

  

 
The following production was measured for rabbitbrush dominated grasslands: 
 
Species Pounds/Acre Air Dry Forage
Western wheatgrass   59.8 
Blue grama 162.5
Galleta grass  27.1
Alkali sacaton  16.5
Bottlebrush squirreltail    7.7
Annuals  15.9
Other species   76.5 
Total 366.0 

 
BLM production studies showed a mean production of rabbitbrush species to be 20 pounds/acre. 
 
 
4. Lower colluvial and alluvial grasslands dominated by saltbushes (Atriplex): 
 
Species Cover Density Frequency 
Alkali sacaton 17.6 8.1 18.9
Galleta grass 8.0 21.2 9.9
Obovate saltbush 15.5 7.4 12.5
Fourwing saltbush 24.3 4.5 4.2
Broom snakeweed 9.2 3.3 9.9
Spike dropseed 2.6 4.8 7.9
Sand dropseed 1.0 6.2 6.8
Moundscale 4.7 1.9 1.8
Mockheather (Frankenia) 5.3 .4 1.2
Saltgrass .1 3.3 2.8
Mesa dropseed 1.2 1.5 2.4
Winterfat .3 1.1 2.8
Fendler threeawn .8 1.9 1.5
Globe mallow .2 .6 1.4
Small soapweed 1.0 .3 .7
Shadscale .4 .1 .5
Vine mesquite .1 .5 .2 
Cover Percent 
Total plant cover 14.3 
Tree cover   0 
Shrub cover   9.6 
Herbaceous cover   4.7 
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Litter   7.0 
Rock     .8 
Bare soil 87.4 

 
 
The following production was measured for grasslands dominated by saltbushes (Atriplex): 
 
Species Pounds/Acre Air Dry
Western wheat grass    2.1
Blue grama  13.1
Galleta grass  36.4
Alkali sacaton 133.3
Bottlebrush squirreltail    5.9
Annuals  29.4
other species   96.3 
Total 316.5 

 
BLM production studies showed a mean production of 60 pounds/acre for shadscale and 43 pounds/acre 
for fourwing saltbush. 
 
5. Alluvial grasslands dominated by alkali sacaton: 
 
Species Cover Density Frequency 
Alkali sacaton 65.0 47.6 43.2 
Galleta grass 7.6 16.0 11.3
Blue grama 5.9 15.5 7.6
Broom snakeweed 6.0 3.0 7.4
Sand dropseed 2.9 3.3 8.0
Western wheatgrass 2.1 4.9 4.9
Mat muhly 1.4 3.1 1.6
Tumble grass .5 .9 2.9 

 
 
The following production was measured for alluvial 
grasslands dominated by alkali sacaton: 
 

Species Pounds/Acre Air Dry
Western wheatgrass 19.9 
Blue grama 26.2
Galleta grass 108.9
Alkali sacaton 219.7
Bottlebrush squirreltail 9.6
Annuals 12.7
Other species 45.0 

Cove  Percent
  
Total plant  20.2
Tree  0
Shru  1.5
Herbaceous  18.7
Litter  5.7
Rock  .5
Bare soil  75.1 
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Total 441.8 

 
6. Alluvial grasslands dominated by greasewood (Sarcobatus): 
 

DensityCover Frequency Species 

 
 

 
 

Black greasewood 60.5 30.5 48.5
Shadscale 16.6 23.7 19.5
Bottlebrush squirreltail 13.5 17.3 18.0
Western wheatgrass 5.2 26.5 9.0
Rubber rabbitbrush 2.0 .2 2.0 

   

Cover Percent

Total plant cover 21.8 
Tree cover   0
Shrub cover 18.8
Herbaceous cover  3.0
Litter  11.9
Rock    0
Bare soil  85.1
 
The following production was measured for alluvial grasslands dominated by greasewood: 
 

Pounds/Acre Air DrySpecies 
  
Western wheatgrass 153.1
Blue grams  20.1
Galleta grass    6.0
Alkali sacaton  50.5
Bottlebrush squirreltail  27.6
Annuals  13.1
Other species   49.5 
Total 319.9 

 
BLM found the following mean production for black greasewood: 57 pounds/acre. 
 
The following MLRA based ecological sites were correlated to grassland areas in the upper Rio Puerco: 
 
1. Colluvial grasslands dominated by Bouteloua and Hilaria: 
 

WP-2 Shallow Hills  
WP-2 Malpais Breaks  
WP-2 Gravely Upland  
WP-2 Shale Hills 
WP-2 Shallow Sandstone  

WP-2 Gyp Hills  
WP-2 Deep Sand  
WP-2 Sandy 
WP-1 & WP-2 Loamy  
WP-1 Gravely Slopes  
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WP-1 Clayey Upland  WP--l Loamy Upland                      WP-l  
Deep Sandy Upland 

 
2. Colluvial Grasslands dominated by winterfat:  

WP-2 Loamy 
WP-2 Limy 

 
3. Lower colluvial and alluvial grasslands dominated by rabbitbrush:  

WP-l Clayey Upland 
 
4. Lower colluvial and alluvial grasslands dominated by saltbush: 

WP-2 Salt Flats  
WP-2 Bottomland  
WP-2 Swale 

 
5. Alluvial grasslands dominated by alkali sacaton:  

WP-2 Salt. Flats 
WP-2 Clayey Bottomland 
WP-1 & WP-2 Swale 

 
6. Alluvial grasslands dominated by greasewood:  

WP-2 Salt Flats 
WP-l Salty Bottomland 

 
Common Grassland Wildlife  

Mammals 
 

Desert shrew 
Little brown myotis  
western pipistrelle  
Big brown bat  
Pallid bat 
Cottontail rabbit 
Black-tailed jackrabbit  
Gunnison's prairie dog  
Spotted groundsquirrel  
Botta's pocket gopher 
Ord's kangaroo rat  
Banner-tailed kangaroo rat 
Silky pocketmouse  

Plains pocketmouse  
Western harvest mouse 
Deer mouse 
White-footed deer mouse 
Northern grasshopper mouse 
White-throated woodrat 
House mouse  
Coyote  
Badger 
Striped skunk  
Bobcat 
Pronghorn 

 
Birds 
 

Sharp-shinned hawk  
Cooper's hawk  
Red-tailed hawk  

Golden eagle  
Burrowing owl  
Prairie falcon  

American kestrel  
Scaled quail  
Mountain plover  
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Morning dove  
Roadrunner  
Common nighthawk  
Northern flicker  
Western kingbird  
Say's phoebe  
Horned lark  
Tree swallow  
Common raven  
Rock wren  

Mockingbird  
Robin 
Loggerhead shrike  
European starling  
Western meadowlark  
Brewer's blackbird  
Brown-headed 
cowbird  
Northern oriole  
Blue grosbeak  

House finch  
Lark sparrow  
Savannah sparrow  
Vesper sparrow *  
Cassin's sparrow  
Black-throated 
sparrow  
Lark sparrow 

 
Lizards 
 

Lessor earless lizard 
Collard lizard  
Eastern fence lizard  
Short-horned lizard  
Tree lizard  
Side-blotched lizard  

New Mexico whiptail  
Little striped whiptail  
Plateau whiptail  
Checkered whiptail  
Great plains skink  
Many-lined skink  

 
Snakes 

Night snake 
Desert striped whipsnake  
Long-nosed snake  
Western (Prairie) rattlesnake 
Western diamondback rattlesnake 

 
Amphibians  

Western spadefoot toad  
Plains spadefoot toad  
Red-spotted toad  
Woodhouse's toad 

 
*Obligate or facultative species  
 
Desired Plant Communities 

1. Colluvial grasslands dominated by Bouteloua, Hilaria, Ceratoides, and Chrysothamnus. 
 
Ecological Condition         Pounds/Acre 
Present (Low to mid-seral)    327  
Grazing Management (High seral)   394  
Treatment (sludge)    632 
 
Composition   Percent By Weight Range 
Grasses or grasslike  55----73----85  
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Shrubs     10----19----35 
Forbs      5------8----10 
 
Sandy sites--increase in spike dropseed, giant dropseed, Indian ricegrass, sand bluestem, and fourwing 
saltbush. 

Rocky/Gravelv--increase in sideoats grama, little bluestem, hairy grama, wolf tail, black grama, cane 
bluestem, skunkbrush sumac, shrub live oak, Apache plume, wolfberry, New Mexico desert olive. 

Limy--increase in New Mexico feather grass, mesa dropseed, Bigelow sage.  

Gypsum soils--Mockheather, sand verbena, gyp dropseed, townsend aster. 

2. Alluvial grasslands dominated by alkali sacaton, greasewood, and saltbush. 

Ecological Condition         Pounds/Acre 
Present (low to mid seral)     388  
Grazing management (high seral)    700  
Treatment (sludge)     1,175 
 
Composition           Percent By Weight Range 
 
Grasses or grasslike     70----79----85  
Shrubs        10----16----25 
Forbs         5------6----10 
 
Bottomlands/Salt Flats--increase vine mesquite, western wheatgrass, creeping muhly, mat muhly, and 
spike muhly. 

As the alkalinity or salt content in the soil increases there will be an increase in salt grass, seepweed, 
arrow grass, iodine bush, greasewood, and salt cedar. 

Wildlife 

There should be an increase in nesting of migratory neotropical birds, raptors and pronghorn. A decrease 
in the number of brown-headed cowbirds. A high seral vegetative diversity will improve the wildlife 
habitat overall 

Watershed Cover 
  
1. Colluvial grasslands 
 

Total plant cover 

Acceptable Range  
of  Percent Cover 
18   to    28

 

Tree cover 0     to    .03  
Shrub cover 4     to     6  
Herbaceous cover 11   to     18  
Litter 8     to     10  
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Rock 2     to     3  
Bare soil 68   to     72  

 
2. Alluvial grasslands 
 
Total 

 
plant cover 

 
 
 
18    to    20 

 

Tree cover 0      to    0  
Shrub cover 4      to    10  
Herbaceous cover 8      to    16
Litter 6      to     8 
Rock 0      to    .4 
Bare soil 73    to   83 

 
Grasses and forbs halt erosion by the establishment of root systems that hold the soil in place. Quick 
sprouting varieties can cover the bare soil in a minimum of time. Forbs and grasses not only stop the 
erosion of the land, but enrich the soil by adding nitrogen through their root systems. Living plants and 
plant residue (litter) provide ground cover on the surface of the soil, and intercept rainfall and other 
moisture. The ground cover slows the, flow of water across the surface and increases the rate at which 
water soaks into the soil. Ground cover can be considered a practical manner of slowing or even 
eradicating erosion. Rainfall is most erosive when it is most intense. The upper Rio Puerco has a history 
of short-duration, high intensity storms. During these storms, grasses and forbs will increase the 
resistance to eroding water, thus improving the soil and water quality. 

Recommended best management practice --The application of sewage sludge (20 Tons/Acre or more). 
 
Justification for treatment: The soils of the upper Rio Puerco grasslands are very low in Carbon or organic 
matter. The typical microfauna of the soil, concentrated in the upper strata, consists of great numbers of 
protozoa, nematodes, and rotifers. In addition, there are various macroscopic worms and insects. The 
greatest numbers of them are always found in soil with high organic content. All contribute to organic 
decomposition and use a part of the products for food. Several protozoa probably consume bacteria, and 
some nematodes are parasitic on the roots of plants. 

The breakdown of organic matter in soil is accomplished almost entirely by the microorganisms, that is, 
the processes are biochemical. The balanced economy there depends on the maintenance of the living 
organisms that feed on and decompose the dead organic matter. In the driest regions of the short grass 
prairie, oxidation is more important than the biochemical processes in breaking down the large complex 
organic molecules. The annual contribution of new organic matter is slight. In the more arid grasslands 
off the Rio Puerco, the soils may contain only a minute fraction of a percent of organic matter, except 
directly beneath the shrubs. 

The application of sewage sludge to the grassland ecosystem will bring the productivity level up. The 
whole ecosystem will begin operating on a higher level (both plants and animals). 

Visual Resources 
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Maintain an open rolling grassland with as few visual disturbances as possible. Watchable wildlife for the 
visitor should include pronghorn and numerous raptors and songbirds. 

Best grazing management system for the grassland type 

Colluvial Grasslands 
 
Grazing Formula 
 
For the best possible management system which meets the plant requirements a four pasture system was 
chosen. Winterfat, a key species can begin growth as early as sometime in March although it is often 
later. The other plants with the exception of bottlebrush squirreltail, considered by some an invader while 
others consider it an increaser, start growth later than does Winterfat. Many forbs also start around March 
3.  

The lack of vigor more than any other single factor was found to be what was lacking on sites in the Rio 
Puerco. Vigor must be achieved by the range plants before they can be expected to reproduce either 
vegetatively or from seeds. It has been found that one growing seasons rest will in fact allow the plant to 
gain vigor but two growing seasons of rest are needed to truely become vigorous enough to produce seed 
or spread vegetatively. To utilize this treatment for vigor, rest will start March 1 when the earliest plants 
might start to grow, and be rested for a total of 20 months until November 1 of the following year.  Vigor 
is achieved the first year then the second season additional vigor gains are made. Seed production will be 
obtained and seed should be viable (if it ever will be). November 1, livestock will go in, to trample seeds 
into the soil this treatment can last until the end of February, if desired, without damage to the resource. 

Alluvial Grassland 
 
Grazing System 
The following grazing system has been chosen as the best to meet the phenological needs of plants while 
still remaining simple enough to be easily followed. 

Each treatment is explained below to present what will be accomplished with the treatment regarding 
plant benefits: 

Treatment A 

Cool season species - Rest for vigor, carbohydrate reserve replacement, seed production and 
seedling establishment. 

Warm season species -- Rest for vigor carbohydrate reserve replacement, seed production, 
vegetative reproduction and seedling establishment. 

Treatment B 

Warm season species - Rest for vigor, carbohydrate reserve replacement, seed production, 
vegetative reproduction and seedling establishment. 
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Treatment C 

Cool season species - Rest for vigor, carbohydrate reserve replacement and seed production. 
Graze for trampling of seed. 

Treatment D 

Cool season species -- Rest for vigor, carbohydrate reserve replacement seed production, and 
seedling establishment. 

Warm season species -- Rest for vigor, carbohydrate reserve replacement, seed production and 
vegetative reproduction. Graze for trampling of seed. 

Each pasture will only be grazed one spring in four and one summer in four. Two complete growing 
season (spring and summer) rests are in the system back to back. 
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PLANT COMMUNITY AND ASSOCIATED WILDLIFE FOR THE PONDEROSA PINE 
ECOSYSTEM OF THE RIO PUERCO 

Introduction 

The ponderosa pine forests in the upper Rio Puerco are classified as lower montane coniferous forests. 
The series is Ponderosa Pine-Pinyon Pine-Gambel Oak. Elevations range from 7,200 to 8,200 feet. 

These forests are relatively warm and dry dominated by ponderosa pine (Pinus ponderosa). The climate is 
borderline for forests, and in the upper Rio Puerco would be considered the lower ponderosa pine forest 
representation. Warm air and soil temperatures allow a potential growing season of around 180 days. 
However, available water in upper portions of the soil profile is deficient during the hottest and driest 
months of May and June. The winters are cold with mean precipitation of 20 inches/year and mean annual 
temperature of about 43 F. The soil temperature regime is frigid. 

There are three subspecies of ponderosa pine. The subspecies native to the  Rio Puerco is Pinus 
ponderosa subsp. scopulorum. On the highest northern aspects and near drainages, Douglas fir 
(Pseudotsuga menziesii) and/or quaking aspen (Populus tremuloides) may occur, but both are uncommon. 

Associated broadleaf trees and shrubs are Gambel and wavy-leafed oaks (Quercus gambelii, Q. undulata) 
wax current (Ribes cereum), snowberry (Symphoricarpus, oreophilia), wood rose (Rosa woodsii), New 
Mexico locust (Robinia neomexicana), rock spiraea (Holodiscus dumosus) and Colorado barberry 
(Berberis fendleri). Pinyon pine (Pinus edulis) and Rocky mountain juniper (Juniperus scopulorum) are 
the two major evergreens associated with ponderosa pine. 

Further south in Cibola County, Gray oak (Quercus grisea) and Alligator juniper (Juniperus depeanna) 
are more dominant. 

Grasses found in the understory include Arizona Fescue (Festuca arizonica), Pine dropseed 
(Blepharoneuron tricholepis), Little bluestem (Schizachyrium scoparius), Mountain muhly 
(Muhlenbergia montana), Fringed brome (Bromus ciliatus), and Threadleaf sedge (Carex filifolia) . In the 
transition zone between P-J woodland and Ponderosa pine, Mutton blue grass (Poa fendleriana) and 
Prairie junegrass (Koeleria cristata) are more dominant. 

Common forbs are Louisiana wormwood, fringed sagewort, buckwheat, spurge, Indian paintbrush, 
columbine, geranium, lupine, penstemon, deervetch, cinquefoil, groundsel, big golden pea, spiderwort 
and salsify. 
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Ponderosa Pine Forest Soils 

The Cabezon and Sandoval County soil surveys correlated four soil mapping units that are associated 
with ponderosa pine forests in the upper Rio Puerco. 

1. Sedmar loamy sand in the Chijuilla-Cuba Mesa area 

2. Basalt Outcrop-Orthents-Ustolls complex- I.C. Grant area  

3. Orejas Rock outcrop complex- I.C. Grant area  

4. Cabezon-Basalt outcrop association- I.C. Grant area 

1975 Forage Inventory 

The following cover data and species composition was recorded in the upper Rio Puerco area: 

   
Percent 

Forage vegetation 14
Total vegetation 35
Litter  33
Small rock 4
Large rock 7
Bare soil 21
Mean slope 11 

Species Percent
  
Ponderosa pine 35.5
Gambel's oak 17.5 
Pinyon pine 15.0 
Blue grama 9.0 
Juniper species 6.5 
Prairie jlnegrass 3.0 
Western wheat grass 2.5 
Mountain mahogany 1.5 
Big sagebrush 1.5 
Indian ricegrass 1.0 
Buckwheat 1.0 
Little bluestem 1.0 
Mountain muhly 1.0 
Pine dropseed 1.0 
Threadleaf sedge 1.0 
Dwarf rabbitbrush 1.0 
Wax currant 1.0 
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Trace amounts of Arizona fescue, weeping brome,littleseed ricegrass, needle & thread grass, mutton 
bluegrass, side oats grama, big bluestem, rock spirea and snowberry were recorded. 

USFS Research 

Francis (1986) recorded data from two Ponderosa communities: 
 
Community No. 1 
       Percent 
 Cover Density Frequency 
Ponderosa pine 62.5 .4 2.2
Threadleaf sedge 1.2 23.1 19.7 
Pingue 3.0 19.3 24.6 
Mutton bluegrass .6 18.8 14.0 
Blue grama 2.2 14.3 8.9 
Pinyon pine 14.9 .4 1.0 
Hairy grama .6 9.7 5.8 
Gambel's oak 8.8 1.3 2.4 
 
 
Community No. 2  Percent  

 Cover Density Frequency 
Blue grama 5.8 51.2 18.9 
Dwarf rabbitbrush 9.0 17.6 34.3 
Pinyon pine 33.1 0.0 0.0 
Ponderosa pine 27.8 0.0 0.0 
Threadleaf sedge 1.2 13.8 10.2 
Baby white aster .3 4.4 7.5 
Sand dropseed 1.2 2.8 6.4 
 
Species found in lesser amounts included: One-seed juniper, Utah juniper, Yucca species, mountain 
mahogany, rubber rabbitbrush, fringed sagewort, big sagebrush, Louisiana wormwood, James eriogonum 
buckwheat species, pine thermopsis, milkwort, pingue, Junegrass, groundsel, red threeawn, evening 
primrose, rockcress, aster, pine dropseed, mountain muhly, lupine, bottlebrush squirreltail, foxtail barley, 
globemallow, geranium, calyophus, Arizona fescue, and pussytoes. 

Understory herbaceous production: 

Pounds/Acre Species 
  
Western wheatgrass 18.3
Blue grama 26.1
Galleta grass 21.7
Bottlebrush squirreltail 2.9
Other species ** 45.9
Annuals .6 

Total 115.5 
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** These include mutton blue grass, little seed rice grass, pine dropseed, prairie junegrass, little bluestem, 
sideoats grama, mountain muhly, Arizona fescue and others. 

pine site 

Silviculture 

Productive forest land is defined as those lands producing more than 20 cubic feet/Acre/Year of wood 
volume. It is estimated that 50% of the forest land in the upper Rio Puerco area is nonproductive. 

The following table shows the results of the 1974 BIM Forest inventory. The table  represents basal area 
of all tree species in the area. 

     Square Feet 
 
Plot No. Chijuilla--Cuba Mesa Area I.C. Grant Area 

109 18.9  
110 28.4 
115 18.0  
116 18.6  
11.7 72.8 
118 27.3 
127 48.6  
128 32.7  
129 22.2 
134 12.6  
136 29.9  
139 16.2  
140 17.9  
141 15.7  
142 29.8  
145 19.5  
146 26.0  
148 72.0 
152 46.3 
153 51.7 
154 39.2 
155 82.5 
159 45.2 
160 45.7 
161 62.9 
162 16.4 
163 28.0  
164 118.8 
165 41.8 
166 
170 35.4

74.1 
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Studies show that the combined economic value of grazing and saw log production would be maximum in 
tree stands having basal area of about 45-60 square feet/Acre. The inventory above shows that the 
majority of the ponderosa pine in the upper Rio Puerco area was (in 1974) below the recommended basal 
area. All areas exceeding the recommendation were located on the Ignacio Chavez Grant, which has since 
been designated wilderness study area. 

Historically, in the southwest, the most exceptional conditions for natural regeneration of Ponderosa pine 
occurred when heavy seed production in the fall of 1918 was followed by a warm, wet spring and summer 
in 1919. Soil surface conditions were probably also unusually good because of heavy grazing during 
World War I. As a result, thousands of seedlings per acre were established on most of the open areas of 
the Ponderosa pine forests. 

According to the Soil Conservation Service, Soil Survey of Sandoval County, the site index for ponderosa 
pine in the Sedmar loamy sand areas of Chijuilla area ranges from 51 to 53. Based on a site index of 50, 
the potential production per acre of merchantable timber is 2,500 cubic feet or 9,200 board feet 
(International rule, 1/8-inch kerf) from an even-aged, fully stocked stand of trees 100 years old. The 
culmination mean annual increment (CMAI) is 38 cubic feet, per acre per year occurring at age 60 or 130 
board feet (International rule, 1/8-inch kerf) per acre per year occurring at age 200. 

The main concerns in producing and harvesting ponderosa pine in the upper Rio Puerco are: 

1. Water erosion 

2. Seedling mortality 

3. Windthrow hazard 

4. Plant competition 

5. Slow growth 

6. Damaging agents- (disease, and insects) 

In the Chijuilla area, seedlings are subject to high mortality rates because of the sandy soils. The low 
available water capacity reduces seedling survival in areas where understory plants are numerous. Trees 
are subject to windthrow because of limited rooting depth. Plant competition, from pinyon and juniper 
delays natural regeneration, but does not prevent the eventual development of a fully stocked, normal 
stand of trees. Brushy plants such as Gambel oak and big sagebrush limit natural regeneration of 
ponderosa pine. Herbaceous plants also compete for soil moisture for many years after a tree planting. 
Moderate grazing levels should control understory production and allow tree seedlings a chance to 
become established. 

Tree growth in the upper Rio Puerco is slow therefore thinning should be used to release and accelerate 
growth on desirable trees. 
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Damaging Agents 

Ponderosa pine foliage feeding insects: 

 
Leaf beetle 
Scarab beetle 
Pine reproduction weevil  
Elegant pine weevil 
Sugarpine tortrix 
Pine butterfly  
Pandora moth Webworm 
Douglas-fir tussock moth  

Pine tussock moth  
Cutworm 
Pine needle sheathminer  
Needle miners  
Pine adelgid  
Black pine leaf scale  
Pine scale 
Pine sawflies

 
 
Diseases: 

Southwestern dwarf mistletoe (Arcenthobium vaginatum)--39% of the Ponderosa pine forests in 
New Mexico and Arizona are infected. 
Root diseases caused by Armillaria sp. and Heterobasidion annosum. 
Stem rusts--Cronartium arizonicum. Peridermium filamentosum, and P. harkenessi. 
Needle cast damage by Lophodermella cerina and Davisomycella ponderosae. 
Cankers caused by Atropellis piniphila. 
Decays such as red rot caused by Dichomitus squalens, Red ring rot, Phellinus pini, and others. 
 

Other environmental factors that limit ponderosa pine growth: 

Climatic extremes  
Winter drying 
Top kill due to cold  
Frost damage to foliage  
Drought 
Salt toxicity-soil salinity  
Hail damage 
Air pollution-ozone  
Lightning 
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Wildlife 
 
Mammals: 
 

Merriam shrew 
Little brown myotis  
Long-eared myotis 
Fringed myotis 
Long-legged myotis
  
Small-footed  myotis 
Spotted bat  
Big brown bat  
Hoary bat  
Cottontail rabbit 
Abert's squirrel ** 
Red (chickoree) 
squirrel  
Cliff chipmunk  

Colorado Least 
chipmunk 
 Rock squirrel 
Golden-mantled 
ground squirrel 
Botta's pocket gopher  
Western harvest 
mouse  
Deer mouse 
Rock mouse 
White-footed deer 
mouse  
White-throated 
woodrat  
Mexican woodrat  

Meadow vole  
House mouse  
Porcupine 
Coyote Gray fox  
Black bear  
Raccoon  
Ringtail  
Long-tailed weasel  
Striped skunk  
Spotted skunk  
Mountain lion  
Bobcat 
Mule deer  
Elk 

 
** obligate species 
 
Birds: 
 

Sharp-shinned hawk  
Cooper's hawk  
Red tailed hawk  
Golden eagle  
Peregrine falcon  
Meriam’s turkey * & 
**  
Band-tailed pigeon  
Barn owl 
Screech owl  
Flamulated owl  
Great horned owl  
Pigmy owl  
Long-eared owl  
Saw-whet owl  
Whip-poor-will 
White throated swift  
Black-chinned 
hummingbird  

Broad-tailed 
hummingbird  
Rufous hummingbird  
Acorn woodpecker  
Lewis woodpecker  
Yellow-bellied 
sapsucker  
Willianson's 
sapsucker  
Downy woodpecker  
Ladder-backed 
woodpecker  
Hairy woodpecker  
Cassin's kingbird  
Western flycatcher  
Hammonds 
flycatcher 
Dusky flycatcher 
Gray flycatcher 
Black phoebe  

Western wood pewee  
Barn swallow  
Cliff swallow  
Violet-green swallow  
Steller's jay **  
Common raven  
Clark's nutcracker  
Mountain chickadee  
Bushtit 
White-breasted 
nuthatch  
Pigmy nuthatch  
Brown creeper  
House wren 
Canon wren  
Rock wren 
Robin 
Hermit thrush  
Western bluebird  
Townsend's solitaire  
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Ruby-crowned 
kinglet  
Solitary vireo  
Warbling vireo  
Orange-crowned 
warbler 
Yellow-rumped 
warbler  
Townsend's warbler  
Grace's warbler  

MacGillivary's 
warbler  
Western tanager  
Hepatic tanager 
Black-headed 
grosbeak  
Lazuli bunting  
Cassin's finch 
House finch 

Purple- Lesser 
goldfinch  
Pine siskin  
Red crossbill  
Green-tailed towhee  
Dark-eyed junco 
Oregon - Slate-
colored junco  
Chipping sparrow

 
 
* Meriam’s turkeys feed on pinyon pine nuts, Gambel's oak acorns, and various grass seeds and 
Eriogonum during the Fall and Winter. 
 
** Obligate species 
 
Lizards 
 

Eastern fence lizard  
Short-horned lizard  
Tree lizard 

Great plains skink  
Many-lined skink 
Arizona alligator lizard  

 
Snakes 
 

Night snake 
Desert-striped whipsnake  
Mountain patch-nosed snake  
Gopher (bull) snake  

Milk snake 
Kingsnake 
Prairie rattlesnake 
Western diamondback rattlesnake

 
Amphibians 
 Woodhouse's toad  
 
Grazing 

Arizona fescue and mountain muhly should be considered key or desired management grass species in the 
Ponderosa pine ecosystem. Other species almost as important are mutton bluegrass, prairie junegrass, 
western wheat grass, little bluestem, sideoats grama and pine dropseed. 

 

Growth begins on Arizona-fescue and mountain muhly about mid-April to early May depending on air 
temperature and precipitation. Despite similar dates for growth initiation, Arizona fescue is a cool season 
grower and mountain muhly is a warm-season grower on ponderosa pine ranges, one should think of two 



Appendix D 

December 2009 D-44 Rio Puerco Field Office RMP/EIS 
    Analysis of the Management Situation 

periods of deferment to maintain vigor of both species. The critical period for cool season grasses is April 
10 to July 1. The critical period for warm season grasses is July 15 to October 15. 

Fire 

Historically, fire has played a major role in the ponderosa pine forest. Climatic wet cycles often followed 
by dry cycles have set the stage for periodic fires in this ecosystem. When tree litter becomes too deep 
and numerous, turpenes in the litter inhibit the nitrogen cycle. To maintain the open stands of ponderosa 
and the herbaceous understory, prescribed fire should be considered in the overall management of the 
forest. This will prevent conditions building up to a catastrophic wild fire that will damage the watershed. 

Visual Resources 

Timber harvesting activities can create significant visual impacts due to the scale of actions. Visual 
impacts of roads are the scenic quality of the road corridor, viewed from the road, and the visibility of the 
road as a more distant landscape feature. 

Initial, disruptive appearance of harvested trees usually seen from roads or other travel is exacerbated by 
soil disturbance and slash. On the other hand, small scale or selective harvest activities can serve to 
improve scenic quality of forest areas. 

Far views, showing incongruent vegetation patterns or road scars provide negative visual impacts. Timber 
harvest activities may also impact air and water quality, damaging esthetic values. Livestock production 
in Ponderosa pine forests takes place primarily in the summer and early fall seasons. While this is also the 
period of heaviest recreational use, the negative impacts of livestock production on recreation are mostly 
indirect involving fixed facilities (fences, corrals, buildings, tanks) and induced vegetative changes. On 
the other hand, the presence of livestock in the forest in common dispersed patterns may contribute a 
romantic sense of southwestern tradition to wildland recreation experiences. 

Desired Plant Community--Percent Composition (By Weight): 

Trees---15% 
Ponderosa pine 
Pinyon pine  
Gambel's oak  
Wavyleaf oak  
Gray oak 
Rocky mountain juniper  
Alligator juniper (Cibola Co.) 
Douglas fir  
Quaking aspen 

 
Grasses--60% 
Arizona fescue 
Mountain muhly  

Mutton bluegrass  
Prairie junegrass  
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Little bluestem  
Pine dropseed  
Threadleaf sedge  
Hairy grama  
 
Sideoats grama  
Western wheat grass  

Fox tail barley  
Bottlebrush squirreltail  
Wolf tail 
Nodding brome  
Spike muhly  
Blue grama 

Shrubs--5% 
Wax or Squaw currant  
Wild rose 
Snowberry Rock spirea  
Colorado barberry  
New Mexico locust  
Chokecherry  
Mountain mahogany  
Elderberry 

 
Forbs--5% 

 
Globe mallow  
Wild iris 
Western yarrow  
Lupine 
Deer vetch  
Geranium  
Golden pea  
Penstemon  
Filaree  

 
Rockcress 
Strawberry  
Louisiana wormwood  
Fringed sagewort  
Buckwheat  
Groundsel  
Indian paintbrush  
Wild onion

Aster 
   

 
Summary of total cover 
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PLANT COMMUNITY AND ASSOCIATED WILDLIFE FOR THE RIPARIAN AND 
WETLAND ECOSYSTEM OF THE RIO PUERCO 

Introduction 

Riparian-wetland areas comprise a very small percentage (less than 1 percent in the Rio Puerco Field 
Office area) of our Public Lands in New Mexico, yet these unique areas have the highest levels of species 
richness or diversity of all southwest ecosystems. They provide a special niche for flora and fauna not 
seen in the surrounding, arid, upland landscape. These areas provide sediment control, recharge ground 
water, and absorb and reduce the energy of floodwaters. They provide water, food, cover and shade for 
wildlife and livestock. They are also important focal points for water based recreation activities. Their 
importance for conserving biodiversity and reducing nonpoint source water pollution is unquestionable. 

Water is the primary factor controlling the environment and the associated plant and animal life in the 
riparian-wetlands. These transitional habitats occur between upland and aquatic environments where the 
water table is at or near the surface of the land. 

Water has a high specific heat, which means that it gains or loses a large amount of heat before its 
temperature changes appreciably. This property of water moderates seasonal, daily, and local extremes of 
temperature. Aquatic ecosystems do not show the pronounced microclimatic variability of many 
terrestrial systems. 

The fresh water wetlands can be divided into lacustrine, associated with lakes, riverine, associated with 
rivers and streams and palustrine, associated with marshes, swamps and bogs. 

Most wetlands are dominated by hydrophytes, or wetland plants, these can tolerate various degrees of 
flooding or live in frequently saturated areas. Most wetlands are characterized by fluctuating water levels 
and by soils that are distinctly different from those of the dry, adjacent upland areas. 

Wetland trees and shrubs have several unusual adaptations for coping with low levels of oxygen. *Some, 
such as willow and ash, are stimulated when flooded to produce new, air-filled roots to replace those that 
the floods have killed. Flooding can also promote the growth of tiny openings in the bark, called lenticels, 
which allow air to move more readily into the plant. And some species are capable of switching to 
oxygenless, or anaerobic, respiration. Cottonwoods need periodic flooding for seed germination and 
seedling establishment. 

The gallery forests of Fremont cottonwood which once covered the Rio Puerco floodplains, were often 
close to early settlements. Trees were cut initially for fuel and shelter purposes such as ceiling beams or 
"vegas" for adobe buildings. These riparian trees were also cut to clear land for agriculture and 
urbanization. Much of the heavy utilization of the gallery forest trees had subsided by the beginning of the 
twentieth century. 

The downcutting and entrenchment of the Rio Puerco that began between 1885 and 1890, caused water 
tables to drop, reducing the extent of the riparian habitat. When the benches and terraces of the Rio 
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Puerco were flooded, cottonwood sprouts and seedlings which are highly relished by livestock were 
severely browsed along with the willows. 

You can see some of the old age survivors today from Cuba to San Luis along the Rio Puerco. Continued 
destruction of cottonwoods and willows changed the available water regime. This set a perfect stage for 
the establishment and explosive, expansion of alien shrub-tree species such as salt cedar (Tamarix spp.), 
and Russian olive (Elaeagnus angustifolia). 

If gallery forests were allowed to regenerate and mature, the resulting heavy shade would likely curtail 
the reproductive success of salt cedar and eventually only a few individuals would be left in the 
understory. 

In the Rio Puerco riparian-wetland ecosystem, there are certain plants or organisms that are more 
important than others.  In the Rio Puerco, the Fremont or Rio Grande cottonwood should be the dominant 
species and form the main tree canopy. Beneath the cottonwoods, a shrubby layer of willows should 
develop.  Below the willows an herbaceous layer of rushes, sedges and other aquatic plants should occur 
at the water’s edge. This layering of vegetation is referred to as stratification. The Rio Puerco should have 
all three layers for maximum biodiversity. 

The cottonwood/willow communities, once common along the Rio Puerco are now threatened. The loss 
has been masked to most observers because many “historic” large, old trees remain or have only begun to 
die, these trees are not being replaced. This decline along some segments of the Rio Puerco is critical to 
the point of extinction. 

Cottonwoods are considered a "keystone species" because the welfare of so many other' plants and 
animals depend upon them. In many ways riparian species such as large cottonwoods play much the same 
functional role that old growth species do in the temperate rainforests of the Pacific Northwest. 
Cottonwoods, because of their potentially large size, serve as virtual condominiums throughout much of 
the west too dry for extensive forest cover. 

Many raptors (hawks, eagles, owls) and great blue herons roost in their branches, woodpeckers and 
bluebirds nest in cavities in their boles, and even some species of bats hibernate in cavities or under 
pieces of loose bark on dead trees. They furnish food and dam material for beavers also. 

The life of a riverine wetland is influenced by many factors, including rapidity of flow, water 
temperature, oxygen and nutrient levels, and the nature of the bottom. 

Most of the food energy to support the food chain of a riverine ecosystem is not the product of stream-
dwelling plants, rather, it is from terrestrial ecosystems. Under natural conditions leaf litter is probably the 
most important element in the basic nutrition of a stream. 

In streams, the main sources of organic input, or food for stream organisms, include partly decomposed 
leaves or other organic material flowing downstream.  This debris, or detritus, may be caught in the nets 
set by the larvae of such benthic macro invertebrates as caddisflies, stoneflies which also glean the rocks 
for algae. These insects are in turn consumed by larger animals. 
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All of the uneaten leaves, as well as twigs and dead branches, that accumulate in the wetland are taken 
over by the decomposers--bacteria, worms, and benthic macro invertebrates that produce detritus. These 
creatures use some of the energy that resides in dead plant and animal remains, but in the process, also 
release mineral nutrients and soluble organic compounds that enable the riparian-wetland ecosystem to be 
self-perpetuating. 

Streams like the Rio Puerco have high suspended sediments and have lower oxygen levels. Many benthic 
macro invertebrates cannot exist where there are small amounts of dissolved oxygen available on the river 
bottom. 

Riparian-wetlands are living museums, where the dynamics of ecological systems can be taught. These 
outdoor laboratories can demonstrate such basic ecological principles as energy flow, recycling, and 
limited carrying capacity.  

Riparian-wetlands--(BLM definition) 

"Zones of transition from aquatic to terrestrial ecosystems, whose presence is dependent upon 
surface and/or subsurface water, and which the influence of water reveals through their existing 
or potential soil-vegetation complex. Riparian areas may be associated with features, such as 
lakes, reservoirs, estuaries, potholes, springs, bogs, wet meadows, muskegs, and ephemeral, 
intermittent or perennial streams." 

DESIRED PLANT COMMUNITIES 

The problem in trying to determine a desired plant community, for riparian areas is: What was the 
community in the pre-disturbance state? A riparian ecosystem is constantly being disturbed. This 
ecosystem can also be looked at on a continuum ranging from the natural vegetation to the semi-natural to 
the other end of degraded, where the integrity of the system has totally been destroyed. 

Much of the Rio Puerco riparian vegetative communities have been pushed beyond a point where they 
have lost much of their ecosystem integrity. Native species (Cottonwoods and Willows) have been 
replaced by exotic invaders (Salt Cedar and Russian olive). This loss of native species has caused a 
reduction in biological diversity of not only plant species but wildlife species. Only fragmented stands of 
cottonwood/willow stands are now found along streambanks. 

It should be ethical and economically beneficial to improve riparian zones in the southwest, even though 
some benefits are intangible. The following desired plant communities are submitted depicting general 
species composition, but no numerical percentages of each species or group of species are shown. 
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Vegetation 

Riverine Riparian Plants 

 
Rio Grande cottonwood  
Narrowleaf cottonwood 
Plains cottonwood 
Lanceleaf cottonwood 
Coyote willow  
Other willows  
Choke cherry  
Desert olive  
Wild rose 
New Mexico locust  
Currant 
Wheat grasses 

Blue grass 
Bent grasses 
Foxtail barley 
Desert saltgrass 
Mexican lovegrass 
Sedges 
Rushes 
Horsetail 
Anemone  
Hemlock 
Monkshood  
Water parsnip 

Cinquefoil  
Yarrow  
Blue-eyed grass  
Chickweed 
Monkey flower  
Wild licorice  
Field mint  
Butterweed  
Self heal  
Inkberry  
Waterleaf 

 
Palustrine (Marsh) Wetlands Plants 

 
Bull rush  
Cattail 
Water plantain 
Spike rush  
Mare's tail  
Water speedwell  
Yellowcress  
Pondweed 

Smartweed (Knotweed)  
Buttercup 
Arrowhead Water cress  
Bugleweed  
Flat sedge  
Water parsnip  
Beggar ticks 

 
Wildlife 

Mammals 

 
Little brown myotis  
Long-eared myotis  
Fringed myotis  
Long-legged myotis  
Small-footed myotis  
Spotted bat  
Silver-haired bat  
Western pipistrelle  
Big brown bat  

Beaver 
Western harvest mouse  
Deer mouse 
White-footed deer mouse  
White-throated woodrat  
Meadow vole  
Norway rat 
House mouse 
Meadow jumping mouse 
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Porcupine  
Coyote 
Raccoon  

Striped skunk  
Bobcat 

 
Birds 

 
Great blue heron 
Cattle egret  
Snowy egret 
Black-crowned night heron  
Green heron 
White faced Ibis  
Mallard 
Gadwall 
Pintail 
Green-winged teal  
Blue-winged teal  
Cinnamon teal  
American widgeon  
Shoveler  
Common goldeneye  
Bufflehead  
Ruddy duck  
Canvasback  
Ring-neck duck  
Common merganser  
Snow Goose 
Canada Goose 
Turkey vulture  
Sharp-shinned hawk  
Cooper's hawk  
Swainson's hawk  
Red-tailed hawk  
Ferruginous hawk 
Northern harrier (marsh 
hawk) 
Rough legged hawk 
Osprey  

Golden eagle  
Bald eagle  
Prairie falcon  
Peregrine falcon  
American kestrel  
Great horned owl  
Scaled quail 
Wild turkey  
Sora rail  
Virginia rail  
American coot  
Sandhill crane  
Killdeer 
Mountain plover  
Solitary sandpiper  
Spotted sandpiper  
Least sandpiper  
Wilson's sandpiper  
Long billed curlew  
Rock dove  
Morning dove  
Roadrunner  
Common nighthawk  
White-throated swift  
Black-chinned hummingbird  
Broad-tailed hummingbird  
Rufous hummingbird  
Belted kingfisher  
Northern flicker  
Western kingbird  
Black phoebe  
Say's phoebe  

Horned lark 
Tree swallow  
Bank swallow  
Barn swallow  
Cliff swallow  
Violet-green swallow  
Common raven  
American crow  
Marsh wren  
Mockingbird  
Bendire's thrasher  
Robin 
Ruby-crowned kinglet 
Loggerhead shrike  
European starling  
Solitary vireo 
Orange crowned warbler  
Yellowthroat  
Yellow-breasted chat  
House sparrow  
Western meadowlark  
Red-winged blackbird  
Brewer's blackbird  
Brown-headed cowbird  
Northern oriole  
Western tanager  
Lazuli bunting  
House finch  
Purple finch  
Abert's towhee  
Savannah sparrow  
Song sparrow

 
 
Reptiles 
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Lesser earless lizard 
Tree lizard 
Great plains skink  
Many-lined skink  
 
Snakes 

 
Gopher (bull) snake  
Black-necked garter snake  
Western garter snake  
Glossy snake  

Massasaugua 
Black-tailed rattlesnake  
Prairie rattlesnake 
Western diamondback rattlesnake

Amphibians 

 
Tiger salamander  
Western spadefoot toad  
Plains spadefoot toad  

Red-spotted toad  
Woodhouse's toad  
Leopard frog 

 
Macro-invertebrates (scientific names only) 

 
Callibaetis  
Zoniagrion  
Tubificidae  
Physella  
Simulium  
Argia  
Oreodytes  

Ceratopogonidae 
Gerris  
Notonecta  
Ophiogomphus  
Orthocladiinae  
Simuliidae 

 
Fish 

 
Fathead minnow  
Brown trout  
Catfish 

Chubs  
Shiners 
White suckers
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APPENDIX E  
MANAGEMENT CATEGORY AND APPLICABLE LAND USE PLAN 

 
Allotment 

# Allotment Name Unit 
Management 

Category 
Sec 
3/15 EIS/RMP 

1 CONTINENTAL DIVIDE 4 M 3 Rio Puerco Grazing EIS 

2 SHROYER COMMUNITY 4 M 3 Rio Puerco Grazing EIS 

3 PELON COMMUNITY 4 I 3 Rio Puerco Grazing EIS 

4 STARR COMMUNITY 4 I 3 Rio Puerco Grazing EIS 

5 DRY SPRINGS 4 M 3 Rio Puerco Grazing EIS 

6 TRES HERMANOS 4 M 3 Rio Puerco Grazing EIS 

7 CHIUILLA COMMUNITY 4 M 3 Rio Puerco Grazing EIS 

8 OJO DE LOS PINOS 4 I 3 Rio Puerco Grazing EIS 

9 HORN ARROYO 4 I 3 Rio Puerco Grazing EIS 

10 BRANDY 4 I 3 Rio Puerco Grazing EIS 

11 DOS VALLES 4 M 3 Rio Puerco Grazing EIS 

12 LAGUNITAS COMMUNITY 4 C 3 Rio Puerco Grazing EIS 

14 NACIMIENTO COMMUNITY 4 C 3 Rio Puerco Grazing EIS 

15 VALLE SAN ISIDRO 4 M 3 Rio Puerco Grazing EIS 

16 FORK ROCK MESA 4 C 3 Rio Puerco Grazing EIS 

17 MESA PORTALES 4 M 3 Rio Puerco Grazing EIS 

18 FORTY FOUR 4 I 3 Rio Puerco Grazing EIS 

19 SENORITO COMMUNITY 4 I 3 Rio Puerco Grazing EIS 

20 SAN PABLO COMM 4 M 3 Rio Puerco Grazing EIS 

23 EAGLE MESA 4 I 3 Rio Puerco Grazing EIS 

24 RIDGE TOP 4 I 3 Rio Puerco Grazing EIS 

26 LOS PINOS ARROYO 4 C 3 Rio Puerco Grazing EIS 

27 DRY WELL 4 I 3 Rio Puerco Grazing EIS 

28 PIEDRA LUMBRE COMMUNITY 4 I 3 Rio Puerco Grazing EIS 

29 COAL CREEK 4 M 3 Rio Puerco Grazing EIS 

31 CANADA CANDELARIA 4 C 3 Rio Puerco Grazing EIS 

32 CERRO COLORADOS 4 I 3 Rio Puerco Grazing EIS 

33 CEBO COMMUNITY 4 M 3 Rio Puerco Grazing EIS 

Rio Puerco Field Office RMP/EIS  E-1 December 2009 
Analysis of the Management Situation   
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Allotment 
# Allotment Name Unit 

Management 
Category 

Sec 
3/15 EIS/RMP 

34 TWIN BUTTE 4 M 3 Rio Puerco Grazing EIS 

35 TORREON WASH 4 M 3 Rio Puerco Grazing EIS 

36 ARROYO EMPEDRADO 4 I 3 Rio Puerco Grazing EIS 

37 NORTH SAN LUIS MESA 
COMMUNITY 

4 M 3 Rio Puerco Grazing EIS 

38 SAN LUIS COMMUNITY 4 M 3 Rio Puerco Grazing EIS 

39 CACHULIE 4 I 3 Rio Puerco Grazing EIS 

40 LOST VALLEY COMMUNITY 4 M 3 Rio Puerco Grazing EIS 

41 CERRO CUATE 4 M 3 Rio Puerco Grazing EIS 

42 AZABACHE 4 I 3 Rio Puerco Grazing EIS 

43 CHICO CROSSING COMMUNITY 4 I 3 Rio Puerco Grazing EIS 

44 CABEZON PEAK COMMUNITY 4 M 3 Rio Puerco Grazing EIS 

45 ARROYO ALAMITO 4 I 3 Rio Puerco Grazing EIS 

46 SAN YSIDRO PASTURE 
COMMUNITY 

4 I 3 Rio Puerco Grazing EIS 

47 GUADALUPE 4 I 3 Rio Puerco Grazing EIS 

48 MESA CORTADA 4 I 3 Rio Puerco Grazing EIS 

49 EL BANQUITO 4 I 3 Rio Puerco Grazing EIS 

50 IGNACIO CHAVEZ GRANT 
COMMUNITY 

4 I 3 Rio Puerco Grazing EIS 

50 CERRO TINAJA COMMUNITY 4 I 3 Rio Puerco Grazing EIS 

51 CERRO SALADO 4 M 3 Rio Puerco Grazing EIS 

53 CANON DEL CAMINO 4 I 3 Rio Puerco Grazing EIS 

55 CORRALES TIERRA 4 M 3 Rio Puerco Grazing EIS 

56 PIPELINE 4 I 3 Rio Puerco Grazing EIS 

57 CUCHO ARROYO 4 M 3 Rio Puerco Grazing EIS 

58 MIGHTY MITE 4 C 3 Rio Puerco Grazing EIS 

59 RIO SALADO 4 M 3 Rio Puerco Grazing EIS 

60 ROCK HOUSE COMMUNITY 4 M 3 Rio Puerco Grazing EIS 

61 WILSON CANYON 4 I 3 Rio Puerco Grazing EIS 

62 CASA SALAZAR 4 M 3 Rio Puerco Grazing EIS 

63 TAPIA ARROYO 4 C 3 Rio Puerco Grazing EIS 

December 2009 E-2 Rio Puerco Field Office RMP/EIS 
  Analysis of the Management Situation 
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Allotment 
# Allotment Name Unit 

Management 
Category 

Sec 
3/15 EIS/RMP 

64 SAN YSIDRO COMMUNITY 4 C 3 Rio Puerco Grazing EIS 

65 LONG RIDGE 4 M 3 Rio Puerco Grazing EIS 

67 SANCHEZ (3) 4 M 3 Rio Puerco Grazing EIS 

68 SOUTH DIVIDE COMMUNITY 4 I 3 Rio Puerco Grazing EIS 

69 MIDDLE SAN LUIS 4 M 3 Rio Puerco Grazing EIS 

70 SOUTH SAN LUIS 4 C 3 Rio Puerco Grazing EIS 

71 AGUA BONITA 4 M 3 Rio Puerco Grazing EIS 

72 JONES CANYON COMMUNITY 4 I 3 Rio Puerco Grazing EIS 

73 POZO SECO 4 I 3 Rio Puerco Grazing EIS 

74 VALDEZ #3 4 C 3 Rio Puerco Grazing EIS 

75 VALLE (CHAMISA) 4 C 3 Rio Puerco Grazing EIS 

76 SALTY FLATS 4 C 3 Rio Puerco Grazing EIS 

78 BERNALILLITO 4 M 3 Rio Puerco Grazing EIS 

110 ARMIJO 4 I 3 RPRMP Vegetative Uses Area 

111 CANADA ALAMOS 4 I 3 RPRMP Vegetative Uses Area 

112 PINO SPRING 4 I 3 RPRMP Vegetative Uses Area 

113 COCINA ALLOTMENT 4 I 3 RPRMP Vegetative Uses Area 

114 DANIEL GONZALES 4 C 3 RPRMP Vegetative Uses Area 

116 CANADA DEL OJO 4 I 3 RPRMP Vegetative Uses Area 

118 ORTIZ MOUNTAIN 5 M 3 RPRMP Vegetative Uses Area 

120 TEJON 5 M 3 RPRMP Vegetative Uses Area 

122 TENT ROCKS 4 I 3 RPRMP Vegetative Uses Area 

123 PERALTA 4 I 3 RPRMP Vegetative Uses Area 

142 CERRO COCHINO 4 I 3 Rio Puerco Grazing EIS 

156 SPEAR M RANCH 2 M 3 East Socorro Grazing EIS 

201 CERRITOS DE JASPE 1 M 3 West Socorro Grazing EIS 

202 BRIGHTS WELL 1 M 3 West Socorro Grazing EIS 

203 EL MALPAIS 1 I 3 West Socorro Grazing EIS 

204 RANEY ALLOTMENT 1 M 3 West Socorro Grazing EIS 

205 LOS PILARES 1 I 3 West Socorro Grazing EIS 

206 LITTLE HOLE IN WALL 1 M 3 West Socorro Grazing EIS 

Rio Puerco Field Office RMP/EIS  E-3 December 2009 
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Allotment 
# Allotment Name Unit 

Management 
Category 

Sec 
3/15 EIS/RMP 

207 CERRO BRILLANTE 1 I 3 West Socorro Grazing EIS 

208 LOMA MONTOSA 1 I 3 West Socorro Grazing EIS 

209 TECHADO MESA 1 I 3 West Socorro Grazing EIS 

210 LOS CERROS 1 I 3 West Socorro Grazing EIS 

211 VENTANA RIDGE 1 M 3 West Socorro Grazing EIS 

212 MESA CARRIZO 2 I 3 East Socorro Grazing EIS 

214 COLD CANYON 2 M 3 East Socorro Grazing EIS 

215 CERRO VERDE 2 I 3 East Socorro Grazing EIS 

216 CERRO DEL ORO 2 I 3 East Socorro Grazing EIS 

217 HIDDEN MOUNTAIN 2 M 3 East Socorro Grazing EIS 

218 ARROYO COLORADO 2 I 3 East Socorro Grazing EIS 

219 HARRINGTON 2 I 3 East Socorro Grazing EIS 

220 TSIDU-WEZA 2 C 3 East Socorro Grazing EIS 

221 PETOCH WASH 2 M 3 East Socorro Grazing EIS 

222 CHICAL 1 C 15 West Socorro Grazing EIS 

225 MYSTERY MOUNTAIN 2 C 15 East Socorro Grazing EIS 

226 ARROSSA INDIVIDUAL 1 M 3 West Socorro Grazing EIS 

228 CHAVEZ DRAW 3 C 15 RPRMP Vegetative Uses Area 

229 ESPINOSO 3 C 15 RPRMP Vegetative Uses Area 

230 RIM ROCK 1 I 3 West Socorro Grazing EIS 

231 MARMON RANCH 2 M 3 East Socorro Grazing EIS 

330 MANUEL LOPEZ NA C 15 RPRMP Vegetative Uses Area 

331 DRIGGERS NA C 15 RPRMP Vegetative Uses Area 

332 R. LOVATO NA C 15 RPRMP Vegetative Uses Area 

333 R. TAYLOR NA C 15 RPRMP Vegetative Uses Area 

334 W.A. MULLER NA C 15 RPRMP Vegetative Uses Area 

335 ARCHULETA BROS. NA C 15 RPRMP Vegetative Uses Area 

337 ANTONIO DURAN NA C 15 RPRMP Vegetative Uses Area 

338 ZUNI CANYON 1 C 15 West Socorro Grazing EIS 

340 APARCIO GURULE NA C 15 RPRMP Vegetative Uses Area 

341 LOVATO A NA C 15 RPRMP Vegetative Uses Area 

December 2009 E-4 Rio Puerco Field Office RMP/EIS 
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Allotment 
# Allotment Name Unit 

Management 
Category 

Sec 
3/15 EIS/RMP 

342 JUAN BACA NA C 15 RPRMP Vegetative Uses Area 

343 BLACK BEAR NA C 15 RPRMP Vegetative Uses Area 

344 A GURULE NA C 15 RPRMP Vegetative Uses Area 

345 HERRERA 4 C 15 RPRMP Vegetative Uses Area 

347 RITO DE LOS PINOS 4 C 15 RPRMP Vegetative Uses Area 

348 LEONARD CASAUS 4 C 15 RPRMP Vegetative Uses Area 

349 LA JARA CREEK NA C 15 RPRMP Vegetative Uses Area 

357 MY BUDDY NA C 15 RPRMP Vegetative Uses Area 

370 SANCHEZ (15) 4 C 15 RPRMP Vegetative Uses Area 

371 ESTEBAN HERRERA 2 C 15 RPRMP Vegetative Uses Area 

373 KING BROTHERS RANCH 4 C 15 RPRMP Vegetative Uses Area 

375 CUBA MESA 4 C 15 RPRMP Vegetative Uses Area 

425 T A 2 C 15 West Socorro Grazing EIS 

426 E V A 1 C 15 West Socorro Grazing EIS 

427 OJO HALLADO 1 M 15 West Socorro Grazing EIS 

428 TAILINGS POND 1 C 15 West Socorro Grazing EIS 

429 REYNOLD DRAW 1 C 15 West Socorro Grazing EIS 

430 HONDO CANYON 1 C 15 West Socorro Grazing EIS 

431 M.B.S. 1 C 15 West Socorro Grazing EIS 

432 SAN MATEO 1 C 15 West Socorro Grazing EIS 

433 REST STOP 1 C 15 West Socorro Grazing EIS 

435 E J O 2 C 15 West Socorro Grazing EIS 

436 MONTANO 1 C 15 West Socorro Grazing EIS 

437 V M 1 C 15 West Socorro Grazing EIS 

438 MONUMENT LAKE 1 C 15 West Socorro Grazing EIS 

440 MCBRIDE TRUST 1 C 15 West Socorro Grazing EIS 

442 WEST GRANTS RIDGE 1 C 15 West Socorro Grazing EIS 

443 G R G 1 C 15 West Socorro Grazing EIS 

444 TRUJILLO DRAW 1 C 15 West Socorro Grazing EIS 

445 E R I 1 C 15 West Socorro Grazing EIS 

446 E C 1 C 15 West Socorro Grazing EIS 

Rio Puerco Field Office RMP/EIS  E-5 December 2009 
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Allotment 
# Allotment Name Unit 

Management 
Category 

Sec 
3/15 EIS/RMP 

447 CORDOVA RANCH 3 C 15 West Socorro Grazing EIS 

448 FOUR DAUGHTERS 2 C 15 East Socorro Grazing EIS 

450 BLACKJACK ARROYO 1 C 15 West Socorro Grazing EIS 

457 PALOMAS 1 C 15 West Socorro Grazing EIS 

552 LOS TANOS 5 C 15 RPRMP Vegetative Uses Area 

727 ABRAHAMES LEASE 3 C 15 RPRMP Vegetative Uses Area 

737 AULT LEASE 3 C 15 RPRMP Vegetative Uses Area 

739 TABET DRAW 3 C 15 RPRMP Vegetative Uses Area 

749 RUTLEDGE LEASE 3 C 15 RPRMP Vegetative Uses Area 

754 BERKSHIRE GREEN 3 C 15 RPRMP Vegetative Uses Area 

755 MOUNTAINAIR LEASE 3 C 15 RPRMP Vegetative Uses Area 

762 ABO LEASE 3 C 15 RPRMP Vegetative Uses Area 

793 FULFER LEASE 3 C 15 RPRMP Vegetative Uses Area 

796 GALLEGOS E. LEASE 5 C 15 RPRMP Vegetative Uses Area 

824 S H / 3 C 15 RPRMP Vegetative Uses Area 

825 NABAY HINDI & SONS 3 C 15 RPRMP Vegetative Uses Area 

849 LUNA LEASE 3 C 15 RPRMP Vegetative Uses Area 

868 MOE LEASE 3 C 15 RPRMP Vegetative Uses Area 

871 M MONTANO LEASE 5 C 15 RPRMP Vegetative Uses Area 

878 L R NIX LEASE 3 C 15 RPRMP Vegetative Uses Area 

885 C.A. POHL LEASE 3 C 15 RPRMP Vegetative Uses Area 

924 WESSELY LEASE 5 C 15 RPRMP Vegetative Uses Area 

925 STEVENS LEASE 3 C 15 RPRMP Vegetative Uses Area 

927 F.TORRES 3 C 15 RPRMP Vegetative Uses Area 

948 ARROYO CHINCHONTE 3 C 15 RPRMP Vegetative Uses Area 

971 LOMOS ALTOS 5 C 15 RPRMP Vegetative Uses Area 

972 LAS HUERTAS CREEK 5 C 15 RPRMP Vegetative Uses Area 

6006 MARQUEZ NA C 15 FFORMP Vegetative Uses Area 

6019 TANNER LEASE NA C 15 FFORMP Vegetative Uses Area 

6025 D. P. ELKINS NA I 15 FFORMP Vegetative Uses Area 

6026 D. J. ELKINS NA I 15 FFORMP Vegetative Uses Area 

December 2009 E-6 Rio Puerco Field Office RMP/EIS 
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Allotment 
# Allotment Name Unit 

Management 
Category 

Sec 
3/15 EIS/RMP 

6027 L. E. ELKINS NA I 15 FFORMP Vegetative Uses Area 

6032 GRIEVE-CHACO NA C 15 FFORMP Vegetative Uses Area 

6035 NAVAJO TRIBE HOSPAH NA C 15 FFORMP Vegetative Uses Area 

6036 TOM NA C 15 FFORMP Vegetative Uses Area 

6047 WILSON NA C 15 FFORMP Vegetative Uses Area 

6052 TANNER-CHACO NA C 15 FFORMP Vegetative Uses Area 

6053 SMOUSE LEASE NA C 15 FFORMP Vegetative Uses Area 

6055 DIVIDE NA C 15 FFORMP Vegetative Uses Area 

6062 ANDREWS 1 C 15 FFORMP Vegetative Uses Area 

6063 ESCONDIDA RANCH NA C 15 FFORMP Vegetative Uses Area 

6064 D BERRYHILL NA C 15 FFORMP Vegetative Uses Area 

6065 AMBROSIA LAKE NA C 15 FFORMP Vegetative Uses Area 

6066 ROUNDY NA C 15 FFORMP Vegetative Uses Area 

6069 COWBOY NA C 15 FFORMP Vegetative Uses Area 

6070 MCCAULEY NA C 15 FFORMP Vegetative Uses Area 

6071 TURPEN 1 C 15 FFORMP Vegetative Uses Area 

6072 BASS 1 C 15 FFORMP Vegetative Uses Area 

6073 FORD 1 C 15 FFORMP Vegetative Uses Area 

6075 NAVARRE 1 C 15 FFORMP Vegetative Uses Area 

6078 ELKINS NA C 15 FFORMP Vegetative Uses Area 

6079 MESA MONTANOSA 24 1 C 15 FFORMP Vegetative Uses Area 

6081 SE AMBROSIA LAKE NA C 15 FFORMP Vegetative Uses Area 

6082 FERNANDEZ COMPANY NA C 15 FFORMP Vegetative Uses Area 

6084 PENA NA C 15 FFORMP Vegetative Uses Area 

6085 MESA MONTANOSA 30 NA C 15 FFORMP Vegetative Uses Area 

6086 SECTION 22 NA C 15 FFORMP Vegetative Uses Area 

6092 CLAWSON 1 C 15 West Socorro Grazing EIS 

6118 SW AMBROSIA LAKE NA C 15 FFORMP Vegetative Uses Area 

6119 CASAMERO 8 NA C 15 FFORMP Vegetative Uses Area 

19420 STANDING ROCK 4 C 15 RPRMP Vegetative Uses Area 

22264 STAIRCASE 1 C 15 West Socorro Grazing EIS 

22338 CERRO BANDERA 1 I 15 West Socorro Grazing EIS 
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APPENDIX F 
RIO PUERCO PLANNING AREA CULTURAL RESOURCES ON NON-BLM LANDS LISTED ON THE 

NRHP 

County Resource Name Address City Listed Multiple 

Bernalillo Carnes, Chester, House 701 13th St., NW Albuquerque 12/1/1980 Albuquerque Downtown Neighborhoods 
MRA 

Bernalillo Eighth Street-Forrester 
District 

Roughly bounded by Mountain 
Rd., Lomas Blvd., Forrester and 
7th Sts. 

Albuquerque 12/1/1980 Albuquerque Downtown Neighborhoods 
MRA 

Bernalillo Fourth Ward District Roughly bounded by Central 
Ave., Lomas Blvd., 8th and 15th 
Sts. 

Albuquerque 12/1/1980 Albuquerque Downtown Neighborhoods 
MRA 

Bernalillo Gurule, Delfinia, House 306 16th St., NW Albuquerque 12/1/1980 Albuquerque Downtown Neighborhoods 
MRA 

Bernalillo Harwood School 1114 7th St., NW Albuquerque 12/1/1980 Albuquerque Downtown Neighborhoods 
MRA 

Bernalillo Hayden, A. W., House 609 Marble St., NW Albuquerque 12/1/1980 Albuquerque Downtown Neighborhoods 
MRA 

Bernalillo LaGlorieta House 1801 Central Ave., NW Albuquerque 8/19/1983 Albuquerque Downtown Neighborhoods 
MRA 

Bernalillo LeFeber, Charles, House 313 5th St. Albuquerque 12/1/1980 Albuquerque Downtown Neighborhoods 
MRA 

Bernalillo Lopez, Hilario, House 208 16th St., NW Albuquerque 12/1/1980 Albuquerque Downtown Neighborhoods 
MRA 

Bernalillo Mann, Henry, House 723 14th St., NW Albuquerque 12/1/1980 Albuquerque Downtown Neighborhoods 
MRA 

Bernalillo Spitz, Berthold, House 323 N. 10th St. Albuquerque 12/22/1977 Albuquerque Downtown Neighborhoods 
MRA 

Bernalillo Tafoya, Domingo, House 10021 Edith Blvd., NE Alameda 11/17/1980 Albuquerque North Valley MRA 
Bernalillo Anaya, Gavino, House 2939 Duranes Rd., NW Albuquerque 2/9/1984 Albuquerque North Valley MRA 
Bernalillo Armijo, Juan Cristobal, 

Homestead 
207 Griegos Rd., NE Albuquerque 9/30/1982 Albuquerque North Valley MRA 
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County Resource Name Address City Listed Multiple 

Bernalillo Barela, Adrian, House 7618 Guadalupe Trail, NW Albuquerque 2/9/1984 Albuquerque North Valley MRA 
Bernalillo Barela-Bledsoe House 7017 Edith Blvd., NE Albuquerque 3/12/1979 Albuquerque North Valley MRA 
Bernalillo Chavez, Juan de Dios, 

House 
205 Griegos Rd., NW Albuquerque 2/9/1984 Albuquerque North Valley MRA 

Bernalillo Chavez, Juan, House 7809 4th St., NW Albuquerque 2/9/1984 Albuquerque North Valley MRA 
Bernalillo Chavez, Rumaldo, House 10023 Edith Blvd., NE Albuquerque 11/24/1980 Albuquerque North Valley MRA 
Bernalillo De Garcia, Tomasa Griego, 

House 
6939 Edith Blvd., NE Albuquerque 6/19/1979 Albuquerque North Valley MRA 

Bernalillo Dietz, Robert, Farmhouse 4117 Rio Grande Blvd., NW Albuquerque 2/9/1984 Albuquerque North Valley MRA 
Bernalillo Foraker, C. M., Farmhouse 905 Menaul Blvd., NW Albuquerque 2/9/1984 Albuquerque North Valley MRA 
Bernalillo Garcia, Juan Antonio, 

House 
7442 Edith Blvd., NE Albuquerque 9/28/1982 Albuquerque North Valley MRA 

Bernalillo Gomez, Refugio, House 7604 Guadalupe Trail, NW Albuquerque 2/9/1984 Albuquerque North Valley MRA 
Bernalillo Grande, Charles, House 4317 Grande St., NW Albuquerque 2/9/1984 Albuquerque North Valley MRA 
Bernalillo Kromer House 1024 El Pueblo Rd., NW Albuquerque 10/4/1982 Albuquerque North Valley MRA 
Bernalillo Los Candelarias Chapel-

San Antonio Chapel 
1934 Candelaria Rd., NW Albuquerque 2/9/1984 Albuquerque North Valley MRA 

Bernalillo Los Duranes Chapel 2601 Indian School Rd., NW Albuquerque 2/9/1984 Albuquerque North Valley MRA 
Bernalillo Los Griegos Historic 

District 
Griegos Rd. and Rio Grande 
Blvd. 

Albuquerque 2/9/1984 Albuquerque North Valley MRA 

Bernalillo Los Tomases Chapel 3101 Los Tomases, NW Albuquerque 2/9/1984 Albuquerque North Valley MRA 
Bernalillo Lucero y Montoya, 

Francisco, House 
9742 4th St., NW Albuquerque 2/9/1984 Albuquerque North Valley MRA 

Bernalillo Menaul School Historic 
District 

Roughly bounded by Broadway, 
Claremont, Edith, and Menaul 
Aves. and 301 Menaul Blvd., NE 

Albuquerque 2/14/1983 Albuquerque North Valley MRA 

Bernalillo Nordhaus, Robert, House 6900 Rio Grande Blvd., NW Albuquerque 2/9/1984 Albuquerque North Valley MRA 
Bernalillo Our Lady of Mt. Carmel 

Church 
7813 Edith Blvd., NE Albuquerque 2/9/1984 Albuquerque North Valley MRA 

Bernalillo Romero, Felipe, House 7522 Edith Blvd., NE Albuquerque 2/9/1984 Albuquerque North Valley MRA 
Bernalillo Shalit, Samuel, House 5209 4th St., NW Albuquerque 2/9/1984 Albuquerque North Valley MRA 
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Bernalillo Zeiger, Charles, House 3200 Edith Blvd., NE Albuquerque 4/27/1984 Albuquerque North Valley MRA 
Bernalillo Los Poblanos Historic 

District 
NM 194 Los Ranchos 5/27/1982 Albuquerque North Valley MRA 

Bernalillo Barelas--South Fourth 
Street Historic District 

4th St. from Stover Ave. to 
Bridge St. 

Albuquerque 7/24/1997 Auto-oriented Commercial Development 
in Albuquerque MPS 

Bernalillo Hendren Building 3001 Monte Vista Blvd. NE Albuquerque 1/27/2000 Auto-oriented Commercial Development 
in Albuquerque MPS 

Bernalillo Huning Highlands Conoco 
Service Station 

601 Coal Ave. SE Albuquerque 7/19/2006 Auto-oriented Commercial Development 
in Albuquerque MPS 

Bernalillo Southern Union Gas 
Company Building 

723 Silver Ave. SW Albuquerque 3/31/2004 Buildings Designed by John Gaw Meem 
MPS 

Bernalillo Rio Puerco Bridge I-40 over the Rio Puerco Albuquerque 7/15/1997 Historic Highway Bridges of New 
Mexico MPS 

Bernalillo Newlander Apartments 616 Coal Ave. Albuquerque 1/27/2000 Multi-unit Dwellings in Albuquerque, 
New Mexico MPS 

Bernalillo Willis, J.R., House and La 
Miradora Apartments 

310 Rio Grande Blvd., SE Albuquerque 9/1/2005 Multi-unit Dwellings in Albuquerque, 
New Mexico MPS 

Bernalillo Coronado School 601 4th St., SW Albuquerque 11/22/1996 New Deal in New Mexico MPS 
Bernalillo Roosevelt Park Jct. of Coal and Spruce Aves., SE Albuquerque 11/22/1996 New Deal in New Mexico MPS 
Bernalillo West San Jose School 1701 4th St., SW Albuquerque 11/22/1996 New Deal in New Mexico MPS 
Bernalillo Art Annex NE corner of Central Ave. and 

Terrace St., UNM 
Albuquerque 9/22/1988 New Mexico Campus Buildings Built 

1906--1937 TR 
Bernalillo Carlisle Gymnasium UNM campus W of Yale Blvd. Albuquerque 9/22/1988 New Mexico Campus Buildings Built 

1906--1937 TR 
Bernalillo Estufa SE corner of University Blvd. and 

Grand Ave., UNM 
Albuquerque 9/22/1988 New Mexico Campus Buildings Built 

1906--1937 TR 
Bernalillo President's House NE corner of Roma Ave. and 

Yale Blvd., UNM 
Albuquerque 9/22/1988 New Mexico Campus Buildings Built 

1906--1937 TR 
Bernalillo Raynolds, Sara, Hall UNM campus on Terrace St. 

north of Central Ave. 
Albuquerque 9/22/1988 New Mexico Campus Buildings Built 

1906--1937 TR 
Bernalillo Scholes Hall UNM campus S of Roma Ave. Albuquerque 9/22/1988 New Mexico Campus Buildings Built 

1906--1937 TR 
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Bernalillo San Antonio Church and 
Cemetery 

Jct. of NM 14 and NM 536, NW 
corner 

San Antonito 1/16/1997 Religious Properties of New Mexico 
MPS 

Bernalillo Aztec Auto Court 3821 Central Ave. NE. Albuquerque 11/22/1993 Route 66 through New Mexico MPS 
Bernalillo Cottage Bakery 2000 Central Ave. SE. Albuquerque 11/22/1993 Route 66 through New Mexico MPS 
Bernalillo De Anza Motor Lodge 4301 Central Ave. NE Albuquerque 4/30/2004 Route 66 through New Mexico MPS 
Bernalillo El Campo Tourist Courts 5800 Central Ave. SW Albuquerque 1/13/1994 Route 66 through New Mexico MPS 
Bernalillo El Vado Auto Court 2500 Central Ave. SW. Albuquerque 11/22/1993 Route 66 through New Mexico MPS 
Bernalillo Enchanted Mesa Trading 

Post 
9612 Central Ave. SE. Albuquerque 1/9/1998 Route 66 through New Mexico MPS 

Bernalillo Hilltop Lodge 5410 Central Ave. SW. Albuquerque 1/9/1998 Route 66 through New Mexico MPS 
Bernalillo Jones Motor Company 3226 Central Ave. SE. Albuquerque 11/22/1993 Route 66 through New Mexico MPS 
Bernalillo La Mesa Motel 7407 Central Ave. NE. Albuquerque 11/22/1993 Route 66 through New Mexico MPS 
Bernalillo La Puerta Lodge 9710 Central Ave. SE. Albuquerque 1/9/1998 Route 66 through New Mexico MPS 
Bernalillo Luna Lodge 9019 Central Ave. NE Albuquerque 6/11/1998 Route 66 through New Mexico MPS 
Bernalillo Maisel's Indian Trading 

Post 
510 Central Ave. SW. Albuquerque 11/22/1993 Route 66 through New Mexico MPS 

Bernalillo Modern Auto Court 3712 Central Ave. SE. Albuquerque 11/22/1993 Route 66 through New Mexico MPS 
Bernalillo New Mexico Madonna of 

the Trail 
Jct. of Marble Ave. and 4th St. Albuquerque 3/21/2006 Route 66 through New Mexico MPS 

Bernalillo Pig 'n Calf Lunch 2106 Central Ave. SE. Albuquerque 2/15/1994 Route 66 through New Mexico MPS 
Bernalillo Route 66, State maintained 

from Albuquerque to Rio 
Puerco 

Rte. 66. West Central exit at I-40 
to the Rio Puerco Bridge 

Albuquerque 11/19/1997 Route 66 through New Mexico MPS 

Bernalillo Tewa Lodge 5715 Central Ave. NE Albuquerque 6/11/1998 Route 66 through New Mexico MPS 
Bernalillo Tower Courts 2210 Central Ave. SW. Albuquerque 11/22/1993 Route 66 through New Mexico MPS 
Bernalillo Aldo Leopold 

Neighborhood Historic 
District 

105-135 Fourteenth St., SW Albuquerque 10/16/2002 Twentieth Century Suburban Growth of 
Albuquerque MPS 

Bernalillo Manzano Court Addition 
Historic District 

1000-1025 Manzano Court NW Albuquerque 10/14/2004 Twentieth Century Suburban Growth of 
Albuquerque MPS 
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Bernalillo Monte Vista and College 
View Historic District 

Roughly bounded by Girard and 
Lomas Blvds, Morningside Dr., 
Copper Ave., Campus and Monte 
Vista Blvds. 

Albuquerque 8/3/2001 Twentieth Century Suburban Growth of 
Albuquerque MPS 

Bernalillo Monte Vista Fire Station 3201 Centra Ave. NE Albuqerque 3/19/1987  
Bernalillo Albuquerque Municipal 

Airport Building, Old 
2920 Yale Blvd. SE. Albuquerque 5/5/1989  

Bernalillo Albuquerque Veterans 
Administration Medical 
Center 

2100 Ridgecrest, SE Albuquerque 8/19/1983  

Bernalillo Armijo, Salvador, House 618 Rio Grande Blvd., NW Albuquerque 10/8/1976  
Bernalillo ATSF Locomotive No. 

2926 
1600 Twelfth St. NW Albuquerque 10/1/2007  

Bernalillo Bottger, Charles A., House 110 San Felipe, NW Albuquerque 3/7/1983  
Bernalillo Building at 701 Roma NW 701 Roma, NW Albuquerque 2/28/1985  
Bernalillo Castle Apartments 1410 Central SW Albuquerque 2/13/1986  
Bernalillo Davis House 704 Parkland Circle, SE Albuquerque 11/17/1980  
Bernalillo Eller Apartments 113-127 8th St., SW Albuquerque 1/12/1984  
Bernalillo Employees' New Dormitory 

and Club 
Albuquerque Indian School 
Campus 

Albuquerque 7/26/1982  

Bernalillo Federal Building 421 Gold Ave., SW Albuquerque 11/22/1980  
Bernalillo First Methodist Episcopal 

Church 
3rd St. and Lead Ave. Albuquerque 11/7/1976  

Bernalillo First National Bank 
Building 

217-233 Central Ave., NW Albuquerque 2/2/1979  

Bernalillo Gladding, James N., House 643 Cedar St., NE Albuquerque 11/17/1980  
Bernalillo Hope Building 220 Gold St., SW Albuquerque 8/29/1980  
Bernalillo Hudson House 817 Gold Ave., SW Albuquerque 2/24/1982  
Bernalillo Huning Highlands Historic 

District 
Bounded by Grand Ave., I-25, 
Iron Ave. and AT &amp; SF RR 

Albuquerque 11/17/1978  

Bernalillo Jonson Gallery and House 1909 Las Lomas Rd. NE Albuquerque 2/22/2002  
Bernalillo Kimo Theater 421 Central Ave. Albuquerque 5/2/1977  

Rio Puerco Field Office RMP/EIS  F-5 December 2009 
Analysis of the Management Situation   



Appendix F 

County Resource Name Address City Listed Multiple 

Bernalillo Kress, S. H., Building 414--416 Central Ave., SW Albuquerque 4/19/1984  
Bernalillo Las Imagines Archeological 

District--Albuquerque West 
Mesa Escarpment 

Address Restricted Albuquerque 11/19/1986  

Bernalillo Lembke House 312 Laguna St., SW Albuquerque 11/25/1980  
Bernalillo Leverett, William J., House 301 Dartmouth NE Albuquerque 2/13/1986  
Bernalillo Lewis, Charles W. Building 1405--1407 2nd St., SW Albuquerque 7/3/1979  
Bernalillo McCanna-Hubbell Building 418--424 Central, SW Albuquerque 5/13/1982  
Bernalillo Milne, John, House 804 Park Ave. SW Albuquerque 2/13/1986  
Bernalillo Monte Vista School 3211 Monte Vista Blvd., NE Albuquerque 8/12/1981  
Bernalillo National Humane Alliance 

Animal Fountain 
615 Virginia Ave. SE Albuquerque 9/30/1986  

Bernalillo New Mexico-Arizona Wool 
Warehouse 

520 1st St., NW Albuquerque 7/23/1981  

Bernalillo Nob Hill Business District 3500 Central Ave. SE Albuquerque 3/18/1994  
Bernalillo Occidental Life Building 119 3rd Ave., SW Albuquerque 1/30/1978  
Bernalillo Old Armijo School 1021 Isleta Blvd., SE Albuquerque 9/16/1982  
Bernalillo Old Hilton Hotel 125 2nd St., NW Albuquerque 3/2/1984  
Bernalillo Old Post Office 123 4th St. Albuquerque 11/17/1980  
Bernalillo O'Rielly, J. H., House 220 9th St., NW Albuquerque 1/29/1979  
Bernalillo Our Lady of the Angels 

School 
320 Romero St., NW Albuquerque 11/29/1984  

Bernalillo Pacific Desk Building 213-215 Gold Ave., SW Albuquerque 9/30/1980  
Bernalillo Pearce, John, House 718 Central Ave., SW Albuquerque 11/22/1980  
Bernalillo Petroglyph National 

Monument 
6001 Unser Blvd. NW Albuquerque 6/27/1990  

Bernalillo Piedras Marcadas Pueblo 
(LA 290) 

Address Restricted Albuquerque 3/2/1990  

Bernalillo Pyle, Ernie, House 900 Girard Blvd., SE Albuquerque 9/22/1997  
Bernalillo Rancho de Carnue Site Address Restricted Albuquerque 5/4/1977  
Bernalillo Rosenwald Building 320 Central Ave., SW Albuquerque 6/29/1978  
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Bernalillo Saint Joseph 1930 Hospital 715 Grand, NE Albuquerque 5/27/1982  
Bernalillo San Felipe de Neri Church Old Town Plaza, NW Albuquerque 10/1/1969  
Bernalillo San Ignacio Church 1300 Walter St., NE Albuquerque 8/21/1979  
Bernalillo Santa Barbara School 1420 Edith Blvd., NE. Albuquerque 9/28/1989  
Bernalillo Second United Presbyterian 

Church 
812 Edith Blvd., NE Albuquerque 12/6/1984  

Bernalillo Shoup Boardinghouse 707 1st St., SW Albuquerque 2/17/1983  
Bernalillo Silver Hill Historic District Roughly bounded by Central 

Ave., Yale Blvd., Lead Ave., and 
Sycamore St. 

Albuquerque 9/18/1986  

Bernalillo Simms Building 400 Gold Ave. SW Albuquerque 2/2/1998  
Bernalillo Skinner Building 722--724 Central Ave. and 108 

8th St., SW 
Albuquerque 11/22/1980  

Bernalillo Solar Building 213 Truman St., NE. Albuquerque 10/10/1989  
Bernalillo Southwestern Brewery and 

Ice Company 
601 Commercial St., NE Albuquerque 3/30/1978  

Bernalillo Springer Building 121 Tijeras Ave., NE Albuquerque 11/18/1980  
Bernalillo Spruce Park Historic 

District 
Roughly bounded by University 
Blvd., Grand Ave., Las Lomas 
Rd. and Cedar St. 

Albuquerque 7/6/1982  

Bernalillo Superintendent's House, 
Atlantic &amp; Pacific 
Railroad 

1023 S. 2nd St. Albuquerque 1/20/1978  

Bernalillo Vigil, Antonio, House 413 Romero St. Albuquerque 5/5/1978  
Bernalillo Washington Apartments 1002--1008 Central Ave., SW Albuquerque 2/19/1982  
Bernalillo Werner-Gilchrist House 202 Cornell, SE Albuquerque 8/2/1982  
Bernalillo Hodgin Hall University of New Mexico 

campus 
Albuquerque 
Mountain 

1/30/1978  

Bernalillo Isleta Pueblo U.S. 85 Isleta 9/5/1975  
Bernalillo Holy Child Church Off I-40 Tijeras 3/8/1978  
Bernalillo Tijeras Pueblo 

Archeological Site 
Address Restricted Tijeras 11/17/2005  
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Cibola Bowlin's Old Crater 
Trading Post 

7650 Frontage Rd. Bluewater 3/21/2006 Route 66 through New Mexico MPS 

Cibola Route 66, State maintained 
from Milan to Continental 
Divid 

Along Rte. 66, W of Milan to 
Continental Divide 

Continental 
Divide 

11/19/1997 Route 66 through New Mexico MPS 

Cibola Route 66 Rural Historic 
District: Laguna to 
McCarty's 

NM 124 between the I-40 
interchanges 

Cubero 1/13/1994 Route 66 through New Mexico MPS 

Cibola Route 66, State Maintained 
from McCartys to Grants 

Rte 66, from E of McCartys to E 
of Grants 

Grants 11/19/1997 Route 66 through New Mexico MPS 

Cibola Candelaria Pueblo Address Restricted Grants 3/10/1983  
McKinley Fort Wingate Archeological 

Site 
Address Restricted Fort Wingate 10/10/1980 Anasazi Sites Within the Chacoan 

Interaction Sphere TR 
McKinley Peggy's Pueblo Address Restricted Zuni 8/16/1994 Anasazi Sites Within the Chacoan 

Interaction Sphere TR 
McKinley McKinley County 

Courthouse 
205--209 W. Hill St. Gallup 2/15/1989 County Courthouses of New Mexico TR 

McKinley Chief Theater 228 W. Coal Ave. Gallup 5/16/1988 Downtown Gallup MRA 
McKinley Cotton, C. N., Warehouse 101 N. Third St. Gallup 1/14/1988 Downtown Gallup MRA 
McKinley Drake Hotel 216 E. Sixty-sixth Ave. Gallup 1/14/1988 Downtown Gallup MRA 
McKinley El Morro Theater 205--209 W. Coal Ave. Gallup 5/16/1988 Downtown Gallup MRA 
McKinley El Rancho Hotel 100 E. Sixty-sixth Ave. Gallup 1/14/1988 Downtown Gallup MRA 
McKinley Grand Hotel 306 W. Coal Ave. Gallup 5/25/1988 Downtown Gallup MRA 
McKinley Harvey Hotel 408 W. Coal Ave. Gallup 5/25/1988 Downtown Gallup MRA 
McKinley Lebanon Lodge No. 22 106 W. Aztec Gallup 2/14/1989 Downtown Gallup MRA 
McKinley Palace Hotel 236 W. Sixty-sixth Ave. Gallup 5/16/1988 Downtown Gallup MRA 
McKinley Rex Hotel 300 W. Sixty-sixth Gallup 1/14/1988 Downtown Gallup MRA 
McKinley US Post Office 201 S. First St. Gallup 5/25/1988 Downtown Gallup MRA 
McKinley White Cafe 100 W. Sixth-sixth Ave. Gallup 1/14/1988 Downtown Gallup MRA 
McKinley Redwood Lodge 907 E. 66 Ave. Gallup 2/13/1998 Route 66 through New Mexico MPS 
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McKinley State Maintained Route 66--
Manuelito to the Arizona 
Border 

W side of the Manuelito grade 
separation SW to AZ border 

Mentmore 11/22/1993 Route 66 through New Mexico MPS 

McKinley Route 66, State maintained 
from Iyanbito to Rehobeth 

Rte. 66, from Iyanbito 
Interchange at I-40 to State Police 
Stn. Rehobeth 

Rehobeth 11/19/1997 Route 66 through New Mexico MPS 

McKinley Herman's, Roy T., Garage 
and Service Station 

NM 122, 150 yds. W of I-40 exit Thoreau 11/22/1993 Route 66 through New Mexico MPS 

McKinley Cousins Bros. Trading Post 768 A-D Cousins Rd. Chi Chil Tah 3/22/2006  
McKinley Fort Wingate Historic 

District 
NM 400 Fort Wingate 5/26/1978  

McKinley Southwestern Range and 
Sheep Breeding Laboratory 
Historic District 

Fort Wingate Work Center, 
Cibola National Forest 

Fort Wingate 5/30/2003  

McKinley Halona Pueblo Zuni Gallup 2/10/1975  
McKinley Ashcroft--Merrill Historic 

District 
Jct. of Bloomfield and McNeil 
Sts. 

Ramah 7/27/1990  

McKinley Vogt, Evon Zartman, Ranch 
House 

1 mi. S of Ramah, 500 ft. E of 
NM 53 

Ramah 2/4/1993  

Sandoval Archeological Site No. AR-
03-10-03-620 

Address Restricted Jemez Springs 4/19/1990 Jemez Cultural Developments in North-
Central New Mexico MPS 

Sandoval Borrego Mesa Agricultural 
Site 

Address Restricted Jemez Springs 4/19/1990 Jemez Cultural Developments in North-
Central New Mexico MPS 

Sandoval Jemez Cave Address Restricted Jemez Springs 4/19/1990 Jemez Cultural Developments in North-
Central New Mexico MPS 

Sandoval Virgin Mesa Rock Art Site Address Restricted Jemez Springs 4/19/1990 Jemez Cultural Developments in North-
Central New Mexico MPS 

Sandoval Amoxiumqua Site (FS-530, 
LA481) 

Address Restricted Jemez Springs 5/21/1984 Jemez Springs Pueblo Sites TR 

Sandoval Archeological Site FS-18, 
LA-5920 

Address Restricted Jemez Springs 5/21/1984 Jemez Springs Pueblo Sites TR 

Sandoval Archeological Site FS-199, 
LA-135 

Address Restricted Jemez Springs 5/21/1984 Jemez Springs Pueblo Sites TR 
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Sandoval Archeological Site FS-3 Address Restricted Jemez Springs 5/21/1984 Jemez Springs Pueblo Sites TR 
Sandoval Archeological Site FS-535, 

LA-385 
Address Restricted Jemez Springs 5/21/1984 Jemez Springs Pueblo Sites TR 

Sandoval Archeological Site FS-554, 
LA-386 

Address Restricted Jemez Springs 5/21/1984 Jemez Springs Pueblo Sites TR 

Sandoval Archeological Site FS-574 Address Restricted Jemez Springs 5/21/1984 Jemez Springs Pueblo Sites TR 
Sandoval Archeological Site FS-575 Address Restricted Jemez Springs 5/21/1984 Jemez Springs Pueblo Sites TR 
Sandoval Archeological Site FS-580, 

LA-137 
Address Restricted Jemez Springs 5/21/1984 Jemez Springs Pueblo Sites TR 

Sandoval Archeological Site FS-647, 
LA-128 

Address Restricted Jemez Springs 5/21/1984 Jemez Springs Pueblo Sites TR 

Sandoval Archeological Site FS-688 Address Restricted Jemez Springs 5/21/1984 Jemez Springs Pueblo Sites TR 
Sandoval Archeological Site FS-689, 

LA-403 
Address Restricted Jemez Springs 5/21/1984 Jemez Springs Pueblo Sites TR 

Sandoval Archeological Site FS-8 Address Restricted Jemez Springs 5/21/1984 Jemez Springs Pueblo Sites TR 
Sandoval Astialakwa Archeological 

District (FS-360, LA-1825) 
Address Restricted Jemez Springs 5/21/1984 Jemez Springs Pueblo Sites TR 

Sandoval Boletsakwa Site (FS-2, LA-
136) 

Address Restricted Jemez Springs 5/21/1984 Jemez Springs Pueblo Sites TR 

Sandoval Forset Service 
Archeological Site No. FS-
7 

Address Restricted Jemez Springs 5/21/1984 Jemez Springs Pueblo Sites TR 

Sandoval Guacamayo Site (FS0572, 
LA-189) 

Address Restricted Jemez Springs 5/21/1984 Jemez Springs Pueblo Sites TR 

Sandoval Hanakwa Site (FS-578) Address Restricted Jemez Springs 5/21/1984 Jemez Springs Pueblo Sites TR 
Sandoval Hot Springs Pueblo (FS-

505, Bj-73) 
Address Restricted Jemez Springs 5/21/1984 Jemez Springs Pueblo Sites TR 

Sandoval Kiashita Site Address Restricted Jemez Springs 5/21/1984 Jemez Springs Pueblo Sites TR 
Sandoval Kiatsukwa Site (FS-31 and 

504, LA-132 and 133) 
Address Restricted Jemez Springs 5/21/1984 Jemez Springs Pueblo Sites TR 

Sandoval Kwastiyukwa Site (FS-11, 
LA-482) 

Address Restricted Jemez Springs 5/21/1984 Jemez Springs Pueblo Sites TR 
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Sandoval Nanishagi Site (FS-320, 
LA-541) 

Address Restricted Jemez Springs 5/21/1984 Jemez Springs Pueblo Sites TR 

Sandoval Patokwa Site (FS-5, LA-96) Address Restricted Jemez Springs 5/21/1984 Jemez Springs Pueblo Sites TR 
Sandoval Pejunkwa Site (FS-571, 

LA-130) 
Address Restricted Jemez Springs 5/21/1984 Jemez Springs Pueblo Sites TR 

Sandoval Tostaskwinu Site (FS-579, 
LA-479) 

Address Restricted Jemez Springs 5/21/1984 Jemez Springs Pueblo Sites TR 

Sandoval Tovakwa Site Address Restricted Jemez Springs 5/21/1984 Jemez Springs Pueblo Sites TR 
Sandoval Unshagi Site (FS-337, LA-

123) 
Address Restricted Jemez Springs 5/21/1984 Jemez Springs Pueblo Sites TR 

Sandoval Wabakwa Site (FS-400, 
LA-478) 

Address Restricted Jemez Springs 5/21/1984 Jemez Springs Pueblo Sites TR 

Sandoval Wahajhamka (FS-573) Address Restricted Jemez Springs 5/21/1984 Jemez Springs Pueblo Sites TR 
Sandoval Roosevelt School Calle Malinche Bernalillo 3/15/1996 New Deal in New Mexico MPS 
Sandoval Holiday Mesa Logging 

Camp 
Address Restricted Jemez Springs 9/11/1992 Railroad Logging Era Resources of the 

Canon de San Diego Land Grant in 
North--Central New Mexico MPS 

Sandoval Virgin Canyon Logging 
Camp No. 1 

Address Restricted Jemez Springs 9/11/1992 Railroad Logging Era Resources of the 
Canon de San Diego Land Grant in 
North--Central New Mexico MPS 

Sandoval Virgin Mesa Logging Camp 
No. 1 

Address Restricted Jemez Springs 9/11/1992 Railroad Logging Era Resources of the 
Canon de San Diego Land Grant in 
North--Central New Mexico MPS 

Sandoval Virgin Mesa Logging Camp 
No. 2 

Address Restricted Jemez Springs 9/11/1992 Railroad Logging Era Resources of the 
Canon de San Diego Land Grant in 
North--Central New Mexico MPS 

Sandoval Virgin Mesa Logging Camp 
No. 3 

Address Restricted Jemez Springs 9/11/1992 Railroad Logging Era Resources of the 
Canon de San Diego Land Grant in 
North--Central New Mexico MPS 

Sandoval Santo Domingo Indian 
Trading Post 

Rt. 66 crossing of AT&amp;SF 
RR tracks at Domingo 

Domingo 1/9/1998 Route 66 through New Mexico MPS 

Sandoval Pueblo of Santo Domingo 
(Kiua) 

35 mi. NE of Albuquerque, off I-
25 

Albuquerque 12/12/1973  
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Sandoval Abenicio Salazar Historic 
District 

U.S. 85 Bernalillo 6/6/1980  

Sandoval Jemez Pueblo 28 mi. N of Bernalillo on NM 4 Bernalillo 5/2/1977  
Sandoval Kuaua Ruin Address Restricted Bernalillo 1/1/1976  
Sandoval Our Lady of Sorrows 

Church 
U.S. 85 Bernalillo 4/29/1977  

Sandoval Sandia Cave Address Restricted Bernalillo 10/15/1966  
Sandoval Tamaya N of Bernalillo Bernalillo 11/1/1974  
Sandoval Zia Pueblo 18 mi. W of Bernalillo on NM 44 Bernalillo 4/3/1973  
Sandoval Espinaso Ridge Pueblo Address Restricted Budagher's 1/27/1984  
Sandoval Pueblo Tuerto Address Restricted Budagher's 1/19/1984  
Sandoval Big Bead Mesa Address Restricted Casa Salazar 10/15/1966  
Sandoval San Ysidro Church Church Rd. Corrales 7/30/1980  
Sandoval San Juan Mesa Ruin Address Restricted Jemez Spring 7/9/1970  
Sandoval Jemez State Monument NM 4 Jemez Springs 3/14/1973  
Sandoval Bandelier National 

Monument 
12 mi. S of Los Alamos on NM 4 Los Alamos 10/15/1966  

Sandoval San Jose de las Huertas Address Restricted Placitas 7/5/1990  
Sandoval Cochiti Pueblo 27 mi. SW of Santa Fe on the Rio 

Grande 
Santa Fe 11/20/1974  

Sandoval Tonque Pueblo Address Restricted Tejon Grant 1/12/1984  
Torrance Evans, Greene, Garage Jct. of Broadway and Rt. 66, NW 

corner 
Moriarty 11/22/1993 Route 66 through New Mexico MPS 

Torrance Abo 3 mi. W of Abo on U.S. 60 Abo 10/15/1966  
Torrance Moriarty Eclipse Windmill 2 (3.2 km) W of Moriarty off NM 

222 
Moriarty 6/4/1979  

Torrance Mountainair Municipal 
Auditorium 

SW corner of Roosevelt Ave. and 
Beal St. 

Mountainair 4/30/1987  

Torrance Rancho Bonito S of Mountainair on Gran 
Quivera Rd. 

Mountainair 11/29/1978  

Torrance Shaffer Hotel Broadway St. Mountainair 11/15/1978  
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Torrance Quarai 1 mi. S of Punta de Agua Punta de Agua 10/15/1966  
Valencia San Mateo Archeological 

Site 
Address Restricted San Mateo 5/17/1979 Anasazi Sites Within the Chacoan 

Interaction Sphere TR (AD) 
Valencia Otero's 66 Service 100 Main St. Los Lunas 2/13/2003 Route 66 through New Mexico MPS 
Valencia San Estevan del Rey 

Mission Church 
On NM 23 Acoma 4/15/1970  

Valencia Baca, Miguel E., House NM 47 Adelino 12/11/1978  
Valencia Laguna Pueblo 45 mi. W of Albuquerque off U.S. 

66 
Albuquerque 6/19/1973  

Valencia Belen Hotel 200 Becker Ave. Belen 11/12/1980  
Valencia Chaves, Felipe, House 325 Lala St. Belen 7/4/1980  
Valencia Harvey, Belen, House 104 N. 1st St. Belen 10/28/1983  
Valencia Acoma 13 mi. S of Casa Blanca on NM 

23 
Casa Blanca 10/15/1966  

Valencia El Morro National 
Monument 

2 mi. W of El Morro Via NM 53 El Morro 10/15/1966  

Valencia Village of Encinal Day 
School 

NW of Encinal Encinal 8/8/1980  

Valencia San Jose de la Laguna 
Mission and Convento 

Address unknown at this time Laguna Pueblo 1/29/1973  

Valencia Atchison, Topeka, and 
Santa Fe Railroad Depot 

U.S. 85 Los Lunas 8/1/1979  

Valencia Luna, Tranquilino, House SW of Los Lunas at jct. of U.S. 
85 and NM 6 

Los Lunas 4/16/1975  

Valencia Wittwer, Dr. William 
Frederick, House 

NM 6, W of US 85 Los Lunas 2/27/1987  

Valencia El Cerro Tome Site .5 mi. E of jct. of NM 47 and 
Tome Hill Rd. 

Tome 7/9/1996  

Valencia Los Ojuelos (The Springs) Address Restricted Tome 12/10/1987  
Valencia Tome Jail Tome Plaza Tome 10/5/1977  
Valencia Hawikuh 12 mi. SW of Zuni, Zuni Indian 

Reservation 
Zuni 10/15/1966  
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Valencia Zuni-Cibola Complex Address Restricted Zuni 12/2/1974  
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APPENDIX G 
SUMMARY OF OWNED CONSTRUCTED ASSETS 

RIO PUERCO FIELD OFFICE  

Asset Code DOI Asset Type Qty. 
Asset 
Count UOM 

AM 
Expenditure AM Need Total DM Total CRV FCI 

35802200 Bldg Comfort Station 156  2 Square 
Feet 

$4,861.66 $1,532.54 $1,037.04 $51,105.60 0.02 

40160320 Dam Low Hazard 31  31 Each $59,826.56 $1,393,428.38 $3,410,625.40 $11,665,226.28 0.29 

40660100 Parking Lot 10311  9 Square 
Yards 

$1,467.10 $8,908.70 $6,469.28 $594,319.85 0.01 

40710100 Power Generating 
Facility 

1  1 Each $0.16 $356.00 $0.00 $30,936.36 0 

40720100 Telecommunication 3  3 Each $3.89 $8,419.20 $0.00 $11,778.86 0 

40760121 Road Gravel 15.679  4 Lane 
Miles 

$3,900.75 $163,801.22 $77,383.85 $4,583,067.37 0.02 

40760122 Road Dirt 182.31  21 Lane 
Miles 

$22,701.83 $5,243,527.30 $486,486.00 $5,100,825.97 0.1 

40800600 Fencing  2563  4 Linear 
Feet 

$144.61 $878.11 $9,589.76 $82,752.14 0.12 

40801110 Trail Paved 1  1 Each $1.91 $4,121.28 $0.00 $5,517.51 0 

40801120 Trail Unpaved 45.5  13 Each $69,272.96 $87,360.00 $0.00 $242,633.30 0 

40801500 Kiosk 3  3 Each $261.53 $1,588.13 $946.40 $8,904.17 0.11 

40801600 Observation Deck 
Platform Tower 

1  1 Each $4,849.72 $29,449.15 $0.00 $88,648.23 0 

40801800 Campground 2  2 Each $77.43 $470.21 $0.00 $1,950.31 0 

40801900 Picnic Area 7  1 Each $597.59 $3,628.80 $0.00 $18,290.56 0 

40802200 Pavilion 4  4 Each $442.38 $2,686.30 $0.00 $19,669.38 0 
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APPENDIX H 
DESCRIPTION OF GRAZING ALLOTMENTS BY ACREAGE AND AUMS 

Allotment 
No. Allotment Name 

Public 
Ac. 

Private 
Ac. 

State 
Ac. Tribal Ac. 

Permitted 
AUMs 

1 CONTINENTAL DIVIDE 7530 1101 - - 1121 

2 SHROYER COMMUNITY 4605 280 - - 744 

3 PELON COMMUNITY 7513 - - 162 1053 

4 STARR COMMUNITY 12734 1736 1622 - 1511 

5 DRY SPRINGS 6413 1277 - - 573 

6 TRES HERMANOS 3487 560 - - 657 

7 CHIUILLA COMMUNITY 9284 1599 - - 1827 

8 OJO DE LOS PINOS 5875 641 - - 558 

9 HORN ARROYO 4741 - - - 552 

10 BRANDY 22983 2913 2485 - 2835 

11 DOS VALLES 20319 4182 758 - 3142 

12 LAGUNITAS COMMUNITY 1074 1737 - - 103 

14 NACIMIENTO COMMUNITY 1442 1289 - - 229 

15 VALLE SAN ISIDRO 1837 160 - - 296 

16 FORK ROCK MESA 798 1595 - - 106 

17 MESA PORTALES 1929 884 - - 327 

18 FORTY FOUR 2400 2272 62 - 312 

19 SENORITO COMMUNITY 669 271 - - 124 

20 SAN PABLO COMM 917 496 - - 93 

23 EAGLE MESA 12424 3239 - - 1643 

24 RIDGE TOP 1367 630 - - 133 

26 LOS PINOS ARROYO 1721 3066 - - 174 

27 DRY WELL 2442 120 - - 423 
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Allotment 
No. Allotment Name 

Public 
Ac. 

Private 
Ac. 

State 
Ac. Tribal Ac. 

Permitted 
AUMs 

28 
PIEDRA LUMBRE 
COMMUNITY 

4867 2580 640 - 645 

29 COAL CREEK 5034 1690 572 - 483 

31 CANADA CANDELARIA 3689 1556 - - 616 

32 CERRO COLORADOS 8293 8003 2472 - 1284 

33 CEBO COMMUNITY 7192 664 - - 1140 

34 TWIN BUTTE 7846 644 571 10 1436 

35 TORREON WASH 4813 1436 1890 188 691 

36 ARROYO EMPEDRADO 6149 1118 659 - 876 

37 
NORTH SAN LUIS MESA 
COMMUNITY 

2250 - - - 264 

38 SAN LUIS COMMUNITY 5230 - - - 904 

39 CACHULIE 9546 65 - - 1596 

40 LOST VALLEY COMMUNITY 11635 52 745 - 2366 

41 CERRO CUATE 2539 623 682 - 409 

42 AZABACHE 12224 2306 788 336 1722 

43 
CHICO CROSSING 
COMMUNITY 

13319 1597 645 - 1889 

44 CABEZON PEAK COMMUNITY 4090 781 103 - 573 

45 ARROYO ALAMITO 3989 - - - 783 

46 
SAN YSIDRO PASTURE 
COMMUNITY 

5518 - - - 852 

47 GUADALUPE 6458 1456 1921 - 580 

48 MESA CORTADA 11549 476 - - 1436 

49 EL BANQUITO 15063 - - - 1656 

50 
IGNACIO CHAVEZ GRANT 
COMMUNITY 

17696 77 - - 1812 
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Allotment 
No. Allotment Name 

Public 
Ac. 

Private 
Ac. 

State 
Ac. Tribal Ac. 

Permitted 
AUMs 

1 CONTINENTAL DIVIDE 7530 1101 - - 1121 

50 CERRO TINAJA COMMUNITY 1312 950 - - 241 

51 CERRO SALADO 10789 333 300 - 1176 

53 CANON DEL CAMINO 5106 104 - - 788 

55 CORRALES TIERRA 570 - - - 120 

56 PIPELINE 8863 - 493 - 1233 

57 CUCHO ARROYO 6376 645 147 - 683 

58 MIGHTY MITE 1114 - - - 125 

59 RIO SALADO 1175 351 - 326 216 

60 ROCK HOUSE COMMUNITY 9008 755 1598 3174 776 

61 WILSON CANYON 1441 275 610 - 240 

62 CASA SALAZAR 1551 161 - - 192 

63 TAPIA ARROYO 1571 549 483 - 160 

64 SAN YSIDRO COMMUNITY 4449 40 - - 227 

65 LONG RIDGE 2415 747 631 - 307 

67 SANCHEZ (3) 480 - 617 - 47 

68 SOUTH DIVIDE COMMUNITY 2477 616 - - 368 

69 MIDDLE SAN LUIS 872 633 1068 - 84 

70 SOUTH SAN LUIS 916 308 - - 108 

71 AGUA BONITA 1538 330 1471 - 297 

72 JONES CANYON COMMUNITY 5013 616 517 - 573 

73 POZO SECO 1893 329 608 - 204 

74 VALDEZ #3 7007 - - - 1380 

75 VALLE (CHAMISA) 2857 640 - - 444 

76 SALTY FLATS 538 149 - - 65 
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Allotment 
No. Allotment Name 

Public 
Ac. 

Private 
Ac. 

State 
Ac. Tribal Ac. 

Permitted 
AUMs 

78 BERNALILLITO 1652 1318 - - 191 

110 ARMIJO 2780 148 1117 1817 416 

111 CANADA ALAMOS 4295 3512 - 201 660 

112 PINO SPRING 2285 1178 - - 422 

113 COCINA ALLOTMENT 4579 2122 1551 - 792 

114 DANIEL GONZALES 829 2523 44 25 111 

116 CANADA DEL OJO 6288 624 586 57 738 

118 ORTIZ MOUNTAIN 5301 1395 - - 536 

120 TEJON 62 - - - 12 

122 TENT ROCKS 2083 192 - - 157 

123 PERALTA 2659 565 - - 159 

142 CERRO COCHINO 158 681 - - 24 

156 SPEAR M RANCH 2899 486 641 - 331 

201 CERRITOS DE JASPE 8826 2003 - - 1499 

202 BRIGHTS WELL 298 315 - - 48 

203 EL MALPAIS 135150 44921 3275 - 16908 

204 RANEY ALLOTMENT 1915 618 - - 303 

205 LOS PILARES 13341 117 - 7948 1521 

206 LITTLE HOLE IN WALL 318 316 - - 36 

207 CERRO BRILLANTE 21946 1150 - - 3573 

208 LOMA MONTOSA 7537 11131 - - 949 

209 TECHADO MESA 34172 1064 - - 4654 

210 LOS CERROS 41158 3475 - - 7755 

211 VENTANA RIDGE 2671 427 642 7803 204 

212 MESA CARRIZO 15596 25567 5365 661 2133 
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Allotment 
No. Allotment Name 

Public 
Ac. 

Private 
Ac. 

State 
Ac. Tribal Ac. 

Permitted 
AUMs 

214 COLD CANYON 728 692 - - 84 

215 CERRO VERDE 27199 2059 3467 - 3091 

216 CERRO DEL ORO 20005 21070 5409 202 3018 

217 HIDDEN MOUNTAIN 318 2514 305 - 24 

218 ARROYO COLORADO 46275 1542 11170 13559 5549 

219 HARRINGTON 13129 286 3978 21068 1365 

220 TSIDU-WEZA 315 310 - - 81 

221 PETOCH WASH 5033 2812 - - 669 

222 CHICAL 1631 788 - 16446 180 

225 MYSTERY MOUNTAIN 145 - - - 12 

226 ARROSSA INDIVIDUAL 645 - - - 72 

228 CHAVEZ DRAW 77 4554 391 - 12 

229 ESPINOSO 96 468 - - 12 

230 RIM ROCK 1517 635 - - 99 

231 MARMON RANCH 1289 166 647 - 151 

330 MANUEL LOPEZ 898 - - - 72 

331 DRIGGERS 268 634 - - 60 

332 R. LOVATO 286 160 - - 60 

333 R. TAYLOR 376 663 - - 54 

334 W.A. MULLER - 399 - - 24 

335 ARCHULETA BROS. 109 150 - - 12 

337 ANTONIO DURAN 48 155 - - 14 

338 ZUNI CANYON 906 2901 627 - 83 

340 APARCIO GURULE 71 157 - - 24 

341 LOVATO A 59 321 - - 24 
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Allotment 
No. Allotment Name 

Public 
Ac. 

Private 
Ac. 

State 
Ac. Tribal Ac. 

Permitted 
AUMs 

342 JUAN BACA 78 123 - - 24 

343 BLACK BEAR 48 47 - - 12 

344 A GURULE 58 118 - - 24 

345 HERRERA 152 567 - - 36 

347 RITO DE LOS PINOS 41 229 - - 12 

348 LEONARD CASAUS 33 6 - - 12 

349 LA JARA CREEK 37 167 - - 12 

357 MY BUDDY 34 74 - - 12 

370 SANCHEZ (15) 1539 - - - 228 

371 ESTEBAN HERRERA 479 3178 3913 - 72 

373 KING BROTHERS RANCH 325 - - - 36 

375 CUBA MESA 36 218 - - 12 

425 T A 1182 4625 1173 - 272 

426 E V A 1882 260 - - 133 

427 OJO HALLADO 8525 2107 6006 - 1590 

428 TAILINGS POND 1477 6928 638 - 306 

429 REYNOLD DRAW 638 612 - - 108 

430 HONDO CANYON 2805 4526 1245 - 396 

431 M.B.S. 2641 2122 487 1593 384 

432 SAN MATEO 1532 5904 - - 312 

433 REST STOP 167 - - - 24 

435 E J O 146 70 - - 12 

436 MONTANO 1477 846 6231 - 288 

437 V M 452 933 - - 24 

438 MONUMENT LAKE 3200 5332 - - 472 
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Allotment 
No. Allotment Name 

Public 
Ac. 

Private 
Ac. 

State 
Ac. Tribal Ac. 

Permitted 
AUMs 

440 MCBRIDE TRUST 192 55 - 626 11 

442 WEST GRANTS RIDGE 295 - - - 60 

443 G R G 2684 6568 925 - 492 

444 TRUJILLO DRAW 1820 1301 3429 - 324 

445 E R I 899 1955 - - 156 

446 E C 340 1261 - - 60 

447 CORDOVA RANCH 815 - - - 1896 

448 FOUR DAUGHTERS 4789 16551 1605 - 312 

450 BLACKJACK ARROYO 407 173 - - 60 

457 PALOMAS 624 - - - 89 

552 LOS TANOS 1666 160 - - 321 

727 ABRAHAMES LEASE 40 3927 565 - 12 

737 AULT LEASE 3835 - - - 720 

739 TABET DRAW 78 2246 629 - 12 

749 RUTLEDGE LEASE 800 3197 160 - 144 

754 BERKSHIRE GREEN 320 802 - - 60 

755 MOUNTAINAIR LEASE 81 658 - - 12 

762 ABO LEASE 278 199 - - 84 

793 FULFER LEASE 169 633 - - 48 

796 GALLEGOS E. LEASE 1096 1223 771 - 180 

824 S H / 961 1461 - - 180 

825 NABAY HINDI & SONS 2296 9095 - - 576 

849 LUNA LEASE 798 - - - 144 

868 MOE LEASE 319 825 507 - 36 

871 M MONTANO LEASE 297 53 - - 36 
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Allotment 
No. Allotment Name 

Public 
Ac. 

Private 
Ac. 

State 
Ac. Tribal Ac. 

Permitted 
AUMs 

878 L R NIX LEASE 80 554 - - 24 

885 C.A. POHL LEASE 139 1356 - - 24 

924 WESSELY LEASE 29 159 - - 10 

925 STEVENS LEASE 230 3222 23 - 59 

927 F.TORRES 78 691 - - 12 

948 ARROYO CHINCHONTE 32 564 - - 12 

971 LOMOS ALTOS 591 - - - 36 

972 LAS HUERTAS CREEK 2525 817 - 150 386 

6006 MARQUEZ 3285 7355 - - 504 

6019 TANNER LEASE 626 1375 - - 96 

6025 D. P. ELKINS 326 6560 1445 813 48 

6026 D. J. ELKINS 157 - - - 24 

6027 L. E. ELKINS 2350 7792 627 2381 360 

6032 GRIEVE-CHACO 318 6582 673 16 36 

6035 NAVAJO TRIBE HOSPAH 1098 1325 628 2043 120 

6036 TOM 1055 - 241 316 144 

6047 WILSON 206 - - - 36 

6052 TANNER-CHACO 156 - 157 - 12 

6053 SMOUSE LEASE 592 787 - - 108 

6055 DIVIDE 2040 23276 4676 1534 312 

6062 ANDREWS 282 259 - - 48 

6063 ESCONDIDA RANCH 681 682 - - 156 

6064 D BERRYHILL 1824 6916 2544 1803 276 

6065 AMBROSIA LAKE 3482 7652 639 232 564 

6066 ROUNDY 253 16 - - 36 

December 2009 H-8 Rio Puerco Field Office RMP/EIS 
    Analysis of the Management Situation 
 



Appendix H 
 

 

Allotment 
No. Allotment Name 

Public 
Ac. 

Private 
Ac. 

State 
Ac. Tribal Ac. 

Permitted 
AUMs 

6069 COWBOY 200 - - 155 24 

6070 MCCAULEY 761 - - 330 96 

6071 TURPEN 337 6518 - - 35 

6072 BASS 298 3808 631 - 84 

6073 FORD 631 854 - - 96 

6075 NAVARRE 158 3765 - - 24 

6078 ELKINS 849 4970 - 801 288 

6079 MESA MONTANOSA 24 796 2509 1906 - 108 

6081 SE AMBROSIA LAKE 1527 9665 1243 - 276 

6082 FERNANDEZ COMPANY 3639 129465 13154 171 847 

6084 PENA 6262 13808 2528 - 1200 

6085 MESA MONTANOSA 30 923 1565 - - 168 

6086 SECTION 22 270 2126 - - 36 

6092 CLAWSON 339 2846 1262 1666 48 

6118 SW AMBROSIA LAKE 210 1922 656 1016 36 

6119 CASAMERO 8 2021 7433 1253 - 192 

19420 STANDING ROCK 897 742 - 73 153 

22264 STAIRCASE 183 - - - 100 

22338 CERRO BANDERA 433 - - - 46 

 Total 921097 574258 126943 89702 129719 
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APPENDIX I 
TYPES OF GRAZING MANAGEMENT SYSTEMS 

REST-ROTATION GRAZING 

Under a rest-rotation grazing system, grazing is deferred on various parts of an allotment during 
succeeding years, and the deferred parts are allowed complete rest for one or more years (Society for 
Range Management 1974).  The allotment is divided into pastures, usually with comparable grazing 
capacities.  Each pasture is systematically grazed and rested so that livestock production and other 
resource values are provided for, while the vegetation cover is simultaneously maintained or improved.  
This practice provides greater protection of the soil resource against wind and water erosion (Johnson 
1965; Hormay 1970; Ratliff; Reppert and McConnen 1972; Ratliff and Reppert 1974). 

Any of several rest-rotation grazing systems may be used, depending upon the objectives for the allotment 
and the number of pastures. 

DEFERRED ROTATION GRAZING 

Deferred rotation is the discontinuance of grazing on different parts of an allotment in succeeding years.  
This allows each pasture to rest successively during the growing season to permit seed production, 
establishment of seedlings, and restoration of plant vigor (Society for Range Management 1974).  One or 
more pastures are grazed during the spring, while the remaining one or more pastures are rested until after 
seed ripening of key species, and the grazed.  Deferred rotation grazing differs from rest-rotation grazing 
in that no yearlong rest is provided. 

DEFERRED GRAZING 

Deferred grazing is the discontinuance of grazing by livestock on an area for a specified period of time 
during the growing season.  Under this system, grazing would begin after key plants have reached an 
advanced stage of development in their annual growth cycle.  The growing season rest provided by this 
system promotes plant reproduction, establishment of new plants, or restoration of the vigor of old plants 
(American Society of Range Management 1964). 

ALTERNATE GRAZING 

Alternate grazing is grazing by livestock every other season, with the area being rested in the alternate 
year.  Stoddard, Smith, and Box (1975) describe this system: 

Rotation grazing, or alternate grazing, involves subdividing the range into units and regrazing one 
range unit, then another in regular succession.  The rotation system of grazing is based upon the 
assumption that animals in large numbers make more uniform use of the forage, and that rest 
from grazing is beneficial to the plant, even though it must support a greater number of animals in 
the shorter time during which it is grazed.  Certainly, proper rotation grazing results in more 
uniform utilization.  Large numbers of animals in small units are forced to spread over the entire 
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area and to use the available forage more uniformly.  Trampling is reduced because animals are 
held on small areas where feed is more abundant, and hence less travel is necessary. 

SHORT-DURATION, HIGH-INTENSITY GRAZING 

High-intensity grazing permits short-duration grazing with a higher rate than would be considered normal.  
The purpose of this type of system is to obtain uniform use of all plants, desirable and undesirable alike, 
and to prevent regrazing on regrowth of the most desirable plants.  This system allows desirable plants to 
compete for nutrients on an equal basis with less desirable plants. 
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APPENDIX J 
RANGELAND IMPROVEMENTS 

INTRODUCTION 

The following is a discussion of typical design features and construction practices for the rangeland 
improvements and treatments which would be considered when implementing Alternatives B, C, or D of 
this RMP. There are many special design features not specifically discussed in this appendix that can be 
made part of a project’s design. One example of a special design feature would be the use of a specific 
color of fence post to blend with the surrounding environment and thereby mitigate some of the visual 
impact of the fence. These mitigating design features would be developed, if needed, for individual 
projects at the time an environmental assessment is written. 

STRUCTURAL IMPROVEMENTS 

Fences 

Fences would be constructed to divide allotments into pastures and to control livestock. Most fences 
would be of three or four wires with steel posts spaced sixteen and one-half feet apart with intermediate 
wire stays. Where fences may impair the movement of wildlife, they would be no more than 42 inches in 
height and the top two strands would be at least 12 inches apart, with the bottom wire smooth and at least 
16 inches above the ground. Where appropriate on key big game areas, the top wire would also be 
smooth. Existing fences which create wildlife movement problems would be modified. Proposed fence 
lines would not be bladed or scraped. Gates or cattleguards would be installed where fences cross existing 
roads. 

Spring Development 

Springs would be developed or redeveloped using a backhoe to install a buried collection system, usually 
consisting of a perforated pipe and a collection box. Collection boxes are normally made of fiberglass 
with a cover and a fitting to which a delivery pipe is connected. A short pipeline would be installed to 
deliver water to a trough for use by livestock and wildlife. Normally the spring area would be fenced to 
exclude livestock following development. 

Pipelines 

Wherever possible, water pipelines would be buried. The trench would be excavated with a backhoe, 
ditchwitch, ripper tooth, or with similar equipment. The pipe would be placed in the trench and the 
excavated material used as backfill. Flexible or rigid plastic would be used depending on the system 
design. Pipelines would have water tanks spaced as needed to meet management objectives. 
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Wells 

Well locations would be selected based on well site investigations which would predict the depth to 
reliable aquifers. All applicable State laws and regulations that apply to the development of ground water 
would be observed, including water rights acquisition. 

NONSTRUCTURAL IMPROVEMENTS 

Burning 

Burning is normally proposed to reduce the amount of big sagebrush. Burning would normally be done 
during April-May or September-October, depending on the specific prescription written for each area, 
desired results, weather, and moisture conditions. Burn plans would be developed for each burn. 

Plowing and Seeding 

Most of the sites to be treated are in poor or fair vegetative condition and have a low potential to improve 
under other management practices. Most of the existing vegetation would be eliminated during seedbed 
preparation, and the site would be seeded with species adapted to the site. The final selection of species to 
be seeded would depend on the planned use of the site and the management objectives for the allotment. 
Seed would be drilled wherever possible. 

Interseeding 

This treatment differs from plowing and seeding in that existing vegetation is not eliminated during 
seedbed preparation. Desirable plant species would be interseeded with existing vegetation. A range drill 
would be used to interseed strips. Broadcast seedings might be used as well. Species to be seeded would 
be selected to meet management objectives developed for the allotment. 

Plant Pest Control 

Poisonous or noxious plants are controlled where spot infestations occur. In addition, the BLM cooperates 
with other affected landowners in controlling infestations on relatively large areas. Chemical control 
would conform to all applicable State and Federal regulations. Biological controls would also be 
considered where practical. Mechanical controls (chaining, cabling, and pushing) could be used for areas 
where juniper is considered to be a noxious plant, but this method is not a preferred means of control. 
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Standard Operating Procedures 

The following procedures would be followed in construction of all management facilities and for 
vegetation manipulations. 

1. Specific projects would be assessed individually through environmental assessments to determine 
whether they would have adverse environmental impacts. 

2. Roads or trails would not normally be constructed to new construction on project sites. Use of 
existing roads and trails would be encouraged. 

3. To comply with the National Historic Preservation Act of 1966, 36 CFR 800, and Executive Order 
11593, all areas where ground is to be disturbed by range developments would be inventoried for 
prehistoric and historic features. Where feasible, all cultural resources located by this inventory 
would be avoided. The results of the inventory and determinations of eligibility for the National 
Register of Historic Places would be forwarded to the New Mexico State Historic Preservation 
Officer for comment. 

If cultural resources are found to be eligible for the National Register and cannot be avoided, a 
determination of the effect of the project on the resource(s), including appropriate mitigating 
measures if necessary, would be done in consultation with the New Mexico Historic Preservation 
Officer and the Advisory Council on Historic Preservation. No action affecting the resource would 
be taken until the Advisory Council has had the opportunity to make comments. 

If buried cultural remains are encountered during construction, the operator would temporarily 
discontinue construction until the BLM evaluated the discovery and determined the appropriate 
action. 

4. No action would be taken by the BLM that could jeopardize the continued existence of any 
Federally-listed threatened or endangered plant or animal species. An endangered species clearance 
with the U.S. Fish and Wildlife Service (FWS) would be required before any part of the proposal or 
alternatives would be implemented that could affect an endangered species or its habitat. 

In situations where data are insufficient to make an assessment of proposed actions, surveys of 
potential habitats would be made before a decision is made to take any action that could affect 
threatened or endangered species. Should the BLM determine that there could be an effect on a 
Federally-listed species, formal consultation with the FWS would be initiated. In the interim period 
before formal consultation, the BLM would not take any action that would make an irreversible or 
irretrievable commitment of resources that would foreclose the consideration of modifications or 
alternatives to the proposed action. When the FWS opinion is received, if it should indicate the 
action would be likely to jeopardize the continued existence of a listed species or result in the 
destruction or adverse modification of critical habitat, the action would be abandoned or altered as 
necessary. All procedures thus described are in compliance with BLM Manual, Section 6840. 
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The BLM also would comply with any State laws applying to animal or plant species identified by 
the State of New Mexico as being threatened or endangered (in addition to the Federally-listed 
species). 

5. All wilderness values would be protected on lands under wilderness review or study. Guidelines in 
the Interim Management Policy (USDI, BLM 1979b) would be followed for all Wilderness Interim 
Management Areas. No impairing projects would be allowed in these areas. 

6. All actions would consider the BLM’s Visual Resource Management criteria. 

7. Wildlife escape devices would be installed and maintained in water troughs. 

8. In crucial wildlife habitat (e.g., winter ranges, fawning,calving areas), construction work on 
projects would be scheduled during seasons when the animals are not concentrated to avoid or 
minimize disturbances. 

9. After construction, any disturbed areas would be revegetated with a mixture of grasses, forbs, and 
shrubs as appropriate to the specific site. 

10. Analysis of cost effectiveness would be done on an Allotment Management Plan (AMP) basis prior 
to the installation of any management facility or land treatment. 

11. All areas where vegetative manipulations occur would be totally rested from grazing for at least 
two growing seasons following treatment. 

12. Vegetative manipulation projects would done in irregular patterns, creating more edge than strip 
and block manipulation, with islands of vegetation left for cover. 

13. Consultation with the New Mexico Game and Fish Department would be required prior to job 
survey, design, and accomplishment in accordance with the existing Memorandum of 
Understanding between the New Mexico Game and Fish Department, and BLM. 

14. Chemical treatment would consist of applying approved chemicals to control noxious or poisonous 
plants. Before chemicals are applied, the BLM would comply with Department of the Interior 
regulations. All chemical applications would be preceded by an approved Pesticide Use Proposal. 
All applications of pesticides would be under the supervision of a certified pesticide specialist. All 
applications would be carried out in compliance with the New Mexico pesticide laws. 
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PREVENTION OF NOXIOUS WEED SPREAD THROUGH SURFACE DISTURBING 
ACTIVITIES. 

1. Inventory the proposed route or site for the presence of noxious weeds. Noxious weeds are those 
listed on the New Mexico Noxious Weed List. The following noxious weeds have been identified 
as occurring on lands within the boundaries of the Rio Puerco Field Office (AFO): 

• Russian Knapweed (Centaurea repens) 

• Musk Thistle (Carduus nutans) 

• Bull Thistle (Cirsium vulgare) 

• Canada Thistle (Cirsium arvense) 

• Scotch Thistle (Onopordum acanthium) 

• Hoary Cress (Cardaria draba) 

• Perennial Pepperweed (Lepidium latifolium) 

• Halogeton (Halogeton glomeratus) 

• Spotted Knapweed (Centaurea maculosa) 

• Dalmation Toadflax (Linaria genistifolia) 

• Yellow Toadflax (Linaria vulgaris) 

• Camelthorn (Alhagi pseudalhagi) 

• Yellow Starthistle (Centaurea solstitialis) 

• Saltcedar (Tamarix spp.) 

• African Rhue (Peganum harmala) 

 
1. Construction equipment should be inspected and cleaned prior to coming onto the work site. This 

is especially important on vehicles from out of state or if coming from a weed infested area. 

2. If fill dirt or gravel will be required, the source needs to be noxious weed free. 

3. The site should be monitored for the life of the project for the presence of noxious weeds 
(includes maintenance & construction activities). If weeds are found, the RPFO will be notified 
and the RPFO will determine the best method for the control of the particular weed species. 
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4. If the work site is abandoned, the area shall be reclaimed and revegetated with the species 
specified by the RPFO. All seed shall be certified weed free. Area will be monitored to determine 
the success of the revegetation, and will be reseeded if necessary. 
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APPENDIX K 
RIO PUERCO STIPULATIONS  

 
RP-1 TLS   TIMING LIMITATION STJPULATION - Important Seasonal 
    Wildlife Habitat – (July 2 thru January 31) 
     
RP-2 TLS   TIMING LIMITATION STIPULATION - Important Seasonal  
    Wildlife Habitat – (May 15 thru November 15) 
 
RP-3 NSO   NO SURFACE OCCUPANCY - Cultural Resources and  
    Aviation Facilities 
     
RP-4 NSO   NO SURFACE OCCUPANCY - Gas Storage Facility  
 
RP-5 CSU   CONTROLLED SURFACE USE -Designated Critical Area  
    of Environmental Concern (ACEC) 
 
RP-6    National Register of Historic Places 
 
RP-7    Santa Ana Exchange (Contact Rio Puerco) 
 
RP-8 TLS   TIMING LIMITATION STIPULATION -Protection of   
    recreational  wildlife and cultural values –  
    (February 1, to July 1) 
  
RP-9 CSU   CONTROLLED SURFACE USE - Protection of   
    recreational, wildlife and cultural values (Canon Jarido)  
 
RP-10 NSO   NO SURFACE OCCUPANCY - Location contains a 

Church and Cemetery  
 
RP-11 CSU  CONTROLLED SURFACE USE - Torrejon Fossil ACEC    
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 RP-1 TLS 
 
 

TIMING LIMITATION STIPULATION 
IMPORTANT SEASONAL WILDLIFE HABITAT 

         
 
In order to protect important seasonal wildlife habitat, exploration, drilling, and 
other development, activity will be allowed only during the period from July 2 to 
January 31.   This limitation does not apply to maintenance and operation of 
producing wells.  If circumstances or relative resource values change or if it can 
be demonstrated that oil and gas operations can be conducted without causing 
unacceptable impacts, this stipulation may be waived, excepted, or modified by 
the BLM Authorized Officer, if such action is consistent with the provisions of the 
Resource Management Plan, or if not consistent through a land use plan 
amendment as associated National Environmental Policy Act analysis document.  
If the BLM Authorized Officer determines that the waiver, exception, or 
modification involves an issue of major public concern, the waiver, exception, or 
modification shall be subject to a 30-day public review period.   
 
 
 
 
On the lands described below: 
 
 
 
 
 
 
 
If circumstances or relative resource values change or if it can be demonstrated 
that oil and gas operations can be conducted without causing unacceptable 
impacts, this stipulation may be waived, excepted, or modified by the BLM 
Authorized Officer, if such action is consistent with the provisions of the 
Farmington Resource Management Plan, or Environmental Policy Act analysis 
document.  If the BLM Authorized Officer determines that the waiver, exception, 
or modification shall be subject to a 30-day public review period. 
 
 
 
 
 
 
Bureau of Land Management         RP-1 TLS 
Albuquerque Field Office        September 2003 
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           RP-2 TLS 
 
 

TIMING LIMITATION STIPULATION 
IMPORTANT SEASONAL WILDLIFE HABITAT 

 
 
In order to protect important seasonal wildlife habitat, exploration, drilling, and 
other development, activity will be allowed only during the period from May 15 to 
November 15.  This limitation does not apply to maintenance and operation of 
producing wells.  Exceptions to this limitation in any year may be specifically 
authorized in writing by the authorized officer of the Bureau of Land Management.  
 
 
 
On the lands described below: 
 
 
 
 
 
 
 
 
 
 
 
 
For the purpose of:   Protection of elk and deer winter range, and recreational and 
scenic values. 
 
 
 
 
If circumstances or relative resource values change or if it can be demonstrated 
that oil and gas operations can be conducted without causing unacceptable 
impacts, this stipulation may be waived, excepted, or modified by the BLM 
Authorized Officer, is such action is consistent with the provisions of the 
Farmington Resource Management Plan, or if not consistent, through a land use 
plan amendment and associated National Environmental Policy Act analysis 
document.  If the BLM Authorized Officer determines that the waiver, exception, 
or modification shall be subject to a 30-day public review period. 
 
 
Bureau of Land Management         RP-2 TLS 
Rio Puerco Resource Area        September 2003  

 

Rio Puerco Field Office RMP/EIS  K-3 December 2009 
Analysis of the Management Situation  
    



Appendix K 

             RP-3 NSO 
 
 

NO SURFACE OCCUPANCY STIPULATION 
CULTURAL RESOURCES  AND AVIATION FACILITIES 

 
 
No occupancy or other activity on the surface of the following described lands is 
allowed in order to protect cultural resources and aviation facilities: 
 
      
   T. 11 N., R. 01 E., NMPM, Bernalillo Co, NM 
      Sec. 14: Lots 1,2,3,4 
              24: All  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
   
 
 
 
 
 
 
 
 
Bureau of Land Management       RP-3 NSO 
Albuquerque Field Office 
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           RP-4-NSO 
 
 

NO SURFACE OCCUPANCY STIPULATION 
GAS STORAGE FACILITY 

 
 
 
The lessee is given notice that all or portions of the lease area contain special 
values, are needed for special purposes, or require special attention to prevent 
damage to surface resources.  Any surface use or occupancy within such areas 
will be strictly controlled.  Use or occupancy will be authorized only when the 
lessee/operator demonstrates that the area is essential for operations and when 
the lessee/operator submits a surface use and operations plan which is 
satisfactory to the Bureau of Land Management for the protection of these special 
values and existing or planned uses.  Appropriate modifications to the imposed 
restrictions will be made for the maintenance and operations of producing oil and 
gas wells. 
 
After the Bureau of Land Management has been advised of the proposed surface 
use or occupancy on these lands, and on request of the lessee/operator, the 
Bureau of Land Management will furnish further data on such areas. 
 
Reason for Restriction:  Presence of Southern Union Gas, Las Milpas gas storage 
facility. 
 
Duration of Restriction:  Year-round 
 
Prior to acceptance of this stipulation the prospective lessee is encourage to 
contact the Bureau of Land Management for further information regarding the 
restrictive nature of this stipulation. 
 
 
 
 
 
 
 
 
 
 
 
 
 
Bureau of Land Management          RP-4 NSO 
Rio Puerco Resource Area 
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           RP-5 CSU 
 
 

STIPULATION 
DESIGNATED CRITICAL AREA OF  

ENVIRONMENTAL CONCERN
 
 
 
The lessee is given notice that all or portions of the lease area contain special 
values, are needed for special purposes, or require special attention to prevent 
damage to surface resources.  Any surface use or occupancy within such areas 
will be strictly controlled.  Use or occupancy will be authorized only when the 
lessee/operator demonstrates that the area is essential for operations and when 
the lessee/operator submits a surface use and operations plan which is 
satisfactory to the Bureau of Land Management for the protection of these special 
values and existing or planned uses.  Appropriate modifications to the imposed 
restrictions will be made for the maintenance and operations of producing oil and 
gas wells. 
 
After the Bureau of Land Management has been advised of the proposed surface 
use or occupancy on these lands, and on request of the lessee/operator, the 
Bureau of Land Management will furnish further data on such areas. 
 
Reason for Restriction:  Designated Area of Critical Environmental Concern. 
 
Duration of Restriction:  Year-round 
 
Before surface disturbing activities can commence a paleontogical survey must 
be completed and any impacts on the paleontological resources must be 
mitigated.  Lessee is encouraged to contact the Bureau of Land Management for 
further information regarding the restrictive nature of this stipulation. 
 
 
 
 
 
 
 
 
 
 
 
 
Bureau of Land Management         RP-5 CSU 
Albuquerque Field Office 
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            RP-6 
 
 

STIPULATION 
NATIONAL REGISTER OF HISTORIC PLACES 

 
 
 
The lessee is given notice that all or portions of the lease area contain special 
values, are needed for special purposes, or require special attention to prevent 
damage to surface resources.  Any surface use or occupancy within such areas 
will be strictly controlled.  Use or occupancy will be authorized only when the 
lessee/operator demonstrates that the area is essential for operations and when 
the lessee/operator submits a surface use and operations plan which is 
satisfactory to the Bureau of Land Management for the protection of these special 
values and existing or planned uses.  Appropriate modifications to the imposed 
restrictions will be made for the maintenance and operations of producing oil and 
gas wells. 
 
After the Bureau of Land Management has been advised of the proposed surface 
use or occupancy on these lands, and on request of the lessee/operator, the 
Bureau of Land Management will furnish further data on such areas. 
 
Reason for Restriction:  Potential or known cultural resource site, eligible for 
inclusion in the National Register of Historic Places. 
 
Duration of Restriction:  Year-round 
 
Prior to acceptance of this stipulation the prospective lessee is encourage to 
contact the Bureau of Land Management for further information regarding the 
restrictive nature of this stipulation. 
 
 
 
 
 
 
 
 
 
 
 
 
 
Bureau of Land Management        RP-6 
Rio Puerco Resource Area 
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            RP-7 
 
 

STIPULATION 
SANTA ANA EXCHANGE PROPOSAL

 
 
These lands have been selected by the State Land Office for the Santa Ana 
Exchange. 
 
 (do not take any actions towards leasing these lands without approval  
 from the Rio Pureco Resource Area) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Bureau of Land Management        RP-7 
Rio Puerco Resource Area 
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           RP-8 TLS 
 
 

TIMING LIMITATION STIPULATION 
Protection of Recreational Wildlife 

and Cultural Values
 
No surface use is allowed during the following time period(s).  This stipulation 
does not apply to operation and maintenance of production facilities.   
 
In order to protect important seasonal wildlife habitat, exploration, drilling, and 
other development activity will be allowed only during the period from February 
to July 1. This limitation does not apply to maintenance and operation of 
producing wells.  Exceptions to this limitation in any year may be specifically 
authorized in writing by the authorized officer of the Bureau of Land Management. 
 
     
 
On the lands described below: 
 
 
 
 
 
 
 
For the purpose of:   Protection of recreational, wildlife and cultural values  
 
If circumstances or relative resource values change or if it can be demonstrated 
that oil and gas operations can be conducted without causing unacceptable 
impacts, this stipulation may be waived, excepted, or modified by the BLM 
Authorized Officer, if such action is consistent with the provisions of the 
Farmington Resource Management Plan, or if not consistent, through a land use 
plan amendment and associated National Environmental Policy Act analysis 
document.  If the BLM Authorized Officer determines that the waiver, exception, 
or modification shall be subject to a 30-day public review period. 
 
 
Any changes to this stipulation will be made in accordance with the land use plan 
and/or the regulatory provisions for such changes.  (For guidance on the use of 
this stipulation, see BLM Manual 1624 and 3101 or FS Manual 1950 and 2820). 
 
 
 
Bureau of Land Management            RP-8 TLS 
Albuquerque Field Office          September 2003 
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           RP-9 CSU 
 
 

CONTROLLED SURFACE USE STIPULATION 
CANON JARIDO

 
Surface occupancy or use is subject to the following special constraints: 
 
The lessee is given notice that all or portions of the lease area contain special 
values, are needed for special purposes, or require special attention to prevent 
damage to surface resources.  Any surface use or occupancy within such areas 
will be strictly controlled.  Use or occupancy will be authorized only when the 
lessee/operator demonstrates that the area is essential for operations and when 
the lessee/operator submits a surface use and operations plan which is 
satisfactory to the Bureau of Land Management for the protection of these special 
values and existing or planned uses.  Appropriate modifications to the imposed 
restrictions will be made for the maintenance and operations of producing oil and 
gas wells. 
 
After the Bureau of Land Management has been advised of the proposed surface 
use or occupancy on these lands, and on request of the lessee/operator, the 
Bureau of Land Management will furnish further data on such areas. 
 
 
On the lands described below: 
 
 
 
 
 
 
For the purpose of:  Protection or recreational, wildlife and cultural values. 
(Canon Jarido SMA) 
 
 
 
 
Any changes to this stipulation will be made in accordance with the land use plan 
and/or the regulatory provisions for such changes.  (For guidance on the use of 
this stipulation, see BLM Manual 1624 and 3101 or FS Manual 1950 and 2820). 
 
 
 
 
Bureau of Land Management       RP-9-CSU 
Rio Puerco           December 1991 
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             RP-10 NSO 
 
 
 

NO SURFACE OCCUPANCY 
STIPULATION 

 
 

No surface occupancy on the following lands: 
 
 
     (applied when lease area contains a church or cemetery) 
 
 
 
  
 
 
 
Location information maintained at: 
    
    Albuquerque Field Office 
    435 Montano Road NE 
    Albuquerque, NM  87107-4935 
 
    (505) 761-8700 
 
 
 
If circumstances or relative values change or if it can be demonstrated that oil 
and gas operations can be conducted without causing unacceptable impacts, this 
stipulation may be waived, excepted, or modified by the BLM Authorized Officer, 
if such action is consistent with the provisions of the Farmington Resource 
Management Plan, or if not consistent, through a land use plan amendment and 
associated National Environmental Policy Act analysis document.  If the BLM 
Authorized Officer determines that the waiver, exception, or modification shall be 
subject to a 30-day public review period. 
 
 
 
 
 
 
Bureau of Land Management              RP-10  
Albuquerque Field Office        September 2003 
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            RP-11 CSU 
 
 
   CONTROLLED SURFACE USE STIPULATION 
       TORREJON FOSSIL ACEC
 
 
Surface occupancy or use is subject to the following special constraints: 
 
A pedestrian survey must be conducted for paleontological material, using a 
qualified paleontologist, prior to any surface disturbing activity.  (Qualification 
identified in BLM Handbook 8270).   The survey will be used to determine 
appropriate level of mitigation during construction activities and production 
stages of the lease.   A report on the results of the paleontological survey must 
be submitted to BLM as part of the permit application for the proposed lease 
activity. 
 
 
 
 
 
For the purpose of:  Protection of paleontology values in Torrejon Fossil Fauna 
ACEC.  
 
 
 
 
 
Any changes to this stipulation will be made in accordance with the land use plan 
and/or the regulatory provisions for such changes.  (For guidance on the use of 
this stipulation, see BLM Manual 1624 and 3101 or FS Manual 1950 and 2820). 
 
 
 
 
 
 
 
 
 
 
Bureau of Land Management                 RP-11 CSU 
Albuquerque Field Office               October 2004  
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APPENDIX L 
 CRITERIA FOR ASSESSING LANDS UNSUITABLE FOR ALL OR CERTAIN STIPULATED 

METHODS OF COAL MINING (FROM 43 CFR PART 3461.5) 
  

Criteria Description Exceptions Exemptions 

1 All Federal lands included in the following land 
systems or categories shall be considered 
unsuitable: National Park System, National 
Wildlife Refuge System, National System of 
Trails, National Wilderness Preservation System, 
National Wild and Scenic Rivers System, 
National Recreation Areas, lands acquired with 
money derived from the Land and Water 
Conservation Fund, National Forests, and Federal 
lands in incorporated cities, towns, and villages. 
 

(i) A lease may be issued within the boundaries of any 
National Forest if the Secretary finds no significant 
recreational, timber, economic or other values which may be 
incompatible with the lease; and (A) surface operations and 
impacts are incident to an underground coal mine, or (B) 
where the Secretary of Agriculture determines, with respect to 
lands which do not have significant forest cover within those 
National Forests west of the 100th Meridian, that surface 
mining may be in compliance with the Multiple-Use 
Sustained-Yield Act of 1960, the Federal Coal Leasing 
Amendments Act of 1976 and the Surface Mining Control and 
Reclamation Act of 1977.(ii) A lease may be issued within the 
Custer National Forest with the consent of the Department of 
Agriculture as long as no surface coal mining operations are 
permitted. 

The application of this 
criterion to lands within the 
listed land systems and 
categories is subject to valid 
existing rights, and does not 
apply to surface coal mining 
operations existing on 
August 3, 1977. 
 

2 Federal lands that are within rights-of-way or 
easements or within surface leases for residential, 
commercial, industrial, or other public purposes, 
on federally owned surface shall be considered 
unsuitable. 
 

A lease may be issued, and mining operations approved, in 
such areas if the surface management agency determines that:    
(i) All or certain types of coal development (e.g., underground 
mining) will not interfere with the purpose of the right-of-way 
or easement; or    (ii) The right-of-way or easement was 
granted for mining purposes; or    (iii) The right-of-way or 
easement was issued for a purpose for which it is not being 
used; or    (iv) The parties involved in the right-of-way or 
easement agree, in writing, to leasing; or  (v) It is impractical 
to exclude such areas due to the location of coal and method 
of mining and such areas or uses can be protected through 
appropriate stipulations. 

Exemptions. This criterion 
does not apply to lands: To 
which the operator made 
substantial legal and financial 
commitments prior to 
January 4, 1977; on which 
surface coal mining 
operations were being 
conducted on August 3, 
1977; or which include 
operations on which a permit 
has been issued. 
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Criteria Description Exceptions Exemptions 

3 The terms used in this criterion have the meaning 
set out in the Office of Surface Mining 
Reclamation and Enforcement regulations at 
Chapter VII of Title 30 of the Code of Federal 
Regulations. Federal lands affected by section 
522(e) (4) and (5) of the Surface Mining Control 
and Reclamation Act of 1977 shall be considered 
unsuitable. This includes lands within 100 feet of 
the outside line of the right-of-way of a public 
road or within 100 feet of a cemetery, or within 
300 feet of any public building, school, church, 
community or institutional building or public 
park or within 300 feet of an occupied dwelling. 

A lease may be issued for lands: 
    (i) Used as mine access roads or haulage roads that join the 
right-of-way for a public road; 
    (ii) For which the Office of Surface Mining Reclamation 
and Enforcement has issued a permit to have public roads 
relocated; 
    (iii) If, after public notice and opportunity for public 
hearing in the locality, a written finding is made by the 
authorized officer that the interests of the public and the 
landowners affected by mining within 100 feet of a public 
road will be protected. 
    (iv) For which owners of occupied dwellings have given 
written permission to mine within 300 feet of their buildings. 

The application of this 
criterion is subject to valid 
existing rights, and does not 
apply to surface coal mining 
operations existing on 
August 3, 1977. 
 

4 Federal lands designated as wilderness study 
areas shall be considered unsuitable while under 
review by the Administration and the Congress 
for possible wilderness designation. For any 
Federal land which is to be leased or mined prior 
to completion of the wilderness inventory by the 
surface management agency, the environmental 
assessment or impact statement on the lease sale 
or mine plan shall consider whether the land 
possesses the characteristics of a wilderness 
study area. If the finding is affirmative, the land 
shall be considered unsuitable, unless issuance of 
noncompetitive coal leases and mining on leases 
is authorized under the Wilderness Act and the 
Federal Land Policy and Management Act of 
1976. 

None The application of this 
criterion to lands for which 
the Bureau of Land 
Management is the surface 
management agency and 
lands in designated 
wilderness areas in National 
Forests is subject to valid 
existing rights. 
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Criteria Description Exceptions Exemptions 

5 Scenic Federal lands designated by visual 
resource management analysis as Class I (an 
areas of outstanding scenic quality or high vessel 
sensitivity) but not currently on the National  
Register of Natural Landmarks shall be 
considered unsuitable. 
 

A lease may be issued if the surface management agency 
determines that surface coal mining operations will not 
significantly diminish or adversely affect the scenic quality of 
the designated area. 
 

This criterion does not apply 
to lands: to which the 
operator has made substantial 
legal and financial 
commitments prior to 
January 4, 1977; on which 
surface coal mining 
operations were being 
conducted on August 3, 
1977, or which include 
operations on which a permit 
has been issued. 

6 Federal lands under permit by the surface 
management agency, and being used for 
scientific studies involving food or fiber 
production, natural resources, or technology 
demonstrations and experiments shall be 
considered unsuitable for the duration of the 
study, demonstration or experiment, except 
where mining could be conducted in such a way 
as to enhance or not jeopardize the purposes of 
the study, as determined by the surface 
management agency, or where the principal 
scientific user or agency gives written 
concurrence to all or certain methods of mining. 

None This criterion does not apply 
to lands: To which the 
operator made substantial 
legal and financial 
commitments prior to 
January 4, 1977; on which 
surface coal mining 
operations were being 
conducted on August 3, 
1977; or which include 
operations on which a permit 
has been issued. 

Rio Puerco Field Office RMP/EIS  L-3 December 2009 
Analysis of the Management Situation    



Appendix L 

Criteria Description Exceptions Exemptions 

7 All publicly or privately owned places which are 
included in the National Register of Historic 
Places shall be considered unsuitable. This shall 
include any areas that the surface management 
agency determines, after consultation with the 
Advisory Council on Historic Preservation and 
the State Historic Preservation Officer, are 
necessary to protect the inherent values of the 
property that made it eligible for listing in the 
National Register. 

All or certain stipulated methods of coal mining may be 
allowed if, after consultation with the Advisory Council on 
Historic Preservation and the State Historic Preservation 
Officer, they are approved by the surface management agency, 
and, where appropriate, the State or local agency with 
jurisdiction over the historic site. 
 

This criterion does not apply 
to lands: to which the 
operator made substantial 
legal and financial 
commitments prior to 
January 4, 1977; on which 
surface coal mining 
operations were being 
conducted on August 3, 
1977; or which include 
operations on which a permit 
has been issued. 

8 Federal lands designated as natural areas or as 
National Natural Landmarks shall be considered 
unsuitable. 
 

A lease may be issued and mining operation approved in an 
area or site if the surface management agency determines that: 
    (i) The use of appropriate stipulated mining technology will 
result in no significant adverse impact to the area or site; or 
    (ii) The mining of the coal resource under appropriate 
stipulations will enhance information recovery (e.g., 
paleontological sites). 
 
 
 

This criterion does not apply 
to lands: To which the 
operator made substantial 
legal and financial 
commitments prior to 
January 4, 1977; on which 
surface coal mining 
operations were being 
conducted on August 3, 
1977; or which includes 
operations on which a permit 
has been issued. 

9 Federally designated critical habitat for listed 
threatened or endangered plant and animal 
species, and habitat proposed to be designated as 
critical for listed threatened or endangered plant 
and animal species or species proposed for 
listing, and habitat for Federal threatened or 
endangered species which is determined by the 
Fish and Wildlife Service and the surface 
management agency to be of essential value and 
where the presence of threatened or endangered 
species has been scientifically documented, shall 
be considered unsuitable. 

A lease may be issued and mining operations approved if, 
after consultation with the Fish and Wildlife Service, the 
Service determines that the proposed activity is not likely to 
jeopardize the continued existence of the listed species and/or 
its critical habitat. 
 

This criterion does not apply 
to lands: to which the 
operator made substantial 
legal and financial 
commitments prior to 
January 4, 1977; on which 
surface coal mining 
operations were being 
conducted on August 3, 
1977; or which include 
operations on which a permit 
has been issued. 
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Criteria Description Exceptions Exemptions 

10 Federal lands containing habitat determined to be 
critical or essential for plant or animal species 
listed by a state pursuant to state law as 
endangered or threatened shall be considered 
unsuitable. 
 

A lease may be issued and mining operations approved if, 
after consultation with the state, the surface management 
agency determines that the species will not be adversely 
affected by all or certain stipulated methods of coal mining. 
 

This criterion does not apply 
to lands: To which the 
operator made substantial 
legal and financial 
commitments prior to 
January 4, 1977; on which 
surface coal mining 
operations were being 
conducted on August 3, 
1977; or which include 
operations on which a permit 
has been issued. 

11 A bald or golden eagle nest or site on Federal 
lands that is determined to be active and an 
appropriate buffer zone of land around the nest 
site shall be considered unsuitable. Consideration 
of availability of habitat for prey species and of 
terrain shall be included in the determination of 
buffer zones. Buffer zones shall be determined in 
consultation with the Fish and Wildlife Service. 

A lease may be issued if: 
    (i) It can be conditioned in such a way, either in manner or 
period of operation, that eagles will not be disturbed during 
breeding season; or 
    (ii) The surface management agency, with the concurrence 
of the Fish and Wildlife Service, determines that the golden 
eagle nest(s) will be moved. 
    (iii) Buffer zones may be decreased if the surface 
management agency determines that the active eagle nests will 
not be adversely affected. 

This criterion does not apply 
to lands: to which the 
operator made substantial 
legal and financial 
commitments prior to 
January 4, 1977; on which 
surface coal mining 
operations were being 
conducted on August 3, 
1977; or which include 
operations on which a permit 
has been issued. 

12 Bald and golden eagle roost and concentration 
areas on Federal lands used during migration and 
wintering shall be considered unsuitable. 
 

A lease may be issued if the surface management agency 
determines that all or certain stipulated methods of coal 
mining can be conducted in such a way, and during such 
periods of time, to ensure that eagles shall not be adversely 
disturbed. 
 

This criterion does not apply 
to lands: to which the 
operator made substantial 
legal and financial 
commitments prior to 
January 4, 1977; on which 
surface coal mining 
operations were being 
conducted on August 3, 
1977; or which include 
operations on which a permit 
has been issued. 
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Criteria Description Exceptions Exemptions 

13 Federal lands containing a falcon (excluding 
kestrel) cliff nesting site with an active nest and a 
buffer zone of Federal land around the nest site 
shall be considered unsuitable. Consideration of 
availability of habitat for prey species and of 
terrain shall be included in the determination of 
buffer zones. Buffer zones shall be determined in 
consultation with the Fish and Wildlife Service. 
 

A lease may be issued where the surface management agency, 
after consultation with the Fish and Wildlife Service, 
determines that all or certain stipulated methods of coal 
mining will not adversely affect the falcon habitat during the 
periods when such habitat is used by the falcons. 
 

This criterion does not apply 
to lands: to which the 
operator made substantial 
legal and financial 
commitments prior to 
January 4, 1977; on which 
surface coal mining 
operations were being 
conducted on August 3, 
1977; or which include 
operations on which a permit 
has been issued. 

14 Federal lands which are high priority habitat for 
migratory bird species of high Federal interest on 
a regional or national basis, as determined jointly 
by the surface management agency and the Fish 
and Wildlife Service, shall be considered 
unsuitable. 
 

A lease may be issued where the surface management agency, 
after consultation with the Fish and Wildlife Service, 
determines that all or certain stipulated methods of coal 
mining will not adversely affect the migratory bird habitat 
during the periods when such habitat is used by the species. 
 

This criterion does not apply 
to lands: to which the 
operator made substantial 
legal and financial 
commitments prior to 
January 4, 1977; on which 
surface coal mining 
operations were being 
conducted on August 3, 
1977; or which include 
operations on which a permit 
has been issued. 
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Criteria Description Exceptions Exemptions 

15 Federal lands which the surface management 
agency and the state jointly agree are habitat for 
resident species of fish, wildlife and plants of 
high interest to the state and which are essential 
for maintaining these priority wildlife and plant 
species shall be considered unsuitable. Examples 
of such lands which serve a critical function for 
the species involved include: 
    (i) Active dancing and strutting grounds for 
sage grouse, sharp- 
tailed grouse, and prairie chicken; 
    (ii) Winter ranges crucial for deer, antelope, 
and elk; 
    (iii) Migration corridor for elk; and 
    (iv) Extremes of range for plant species 

A lease may be issued if, after consultation with the state, the 
surface management agency determines that all or certain 
stipulated methods of coal mining will not have a significant 
long-term impact on the species being protected. 
 

This criterion does not apply 
to lands: To which the 
operator made substantial 
legal and financial 
commitments prior to 
January 4, 1977; on which 
surface coal mining 
operations were being 
conducted on August 3, 
1977; or which include 
operations on which a permit 
has been issued. 
 

16 Federal lands in riverine, coastal and special 
floodplains (100-year recurrence interval) on 
which the surface management agency 
determines that mining could not be undertaken 
without substantial threat of loss of life or 
property shall be considered unsuitable for all or 
certain stipulated methods of coal mining. 
 

None This criterion does not apply 
to lands: To which the 
operator made substantial 
legal and financial 
commitments prior to 
January 4, 1977; on which 
surface coal mining 
operations were being 
conducted on August 3, 
1977; or which include 
operations on which a permit 
has been issued. 
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Appendix L 

Criteria Description Exceptions Exemptions 

17 Federal lands which have been committed by the 
surface management agency to use as municipal 
watersheds shall be considered unsuitable. 
 

A lease may be issued where the surface management agency 
in consultation with the municipality (incorporated entity) or 
the responsible governmental unit determines, as a result of 
studies, that all or certain stipulated methods of coal mining 
will not adversely affect the watershed to any significant 
degree. 
 

This criterion does not apply 
to lands: To which the 
operator made substantial 
legal and financial 
commitments prior to 
January 4, 1977; on which 
surface coal mining 
operations were being 
conducted on August 3, 
1977; or which include 
operations on which a permit 
has been issued. 

18 Federal lands with National Resource Waters, as 
identified by states in their water quality 
management plans, and a buffer zone of Federal 
lands \1/4\ mile from the outer edge of the far 
banks of the water, shall be unsuitable. 
 

The buffer zone may be eliminated or reduced in size where 
the surface management agency determines that it is not 
necessary to protect the National Resource Waters. 
 

This criterion does not apply 
to lands: To which the 
operator made substantial 
legal and financial 
commitments prior to 
January 4, 1977; on which 
surface coal mining 
operations were being 
conducted on August 3, 
1977; or which include 
operations on which a permit 
has been issued. 
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Criteria Description Exceptions Exemptions 

19 Federal lands identified by the surface 
management agency, in consultation with the 
state in which they are located, as alluvial valley 
floors according to the definition in Sec. 3400.0-
5(a) of this title, the standards in 30 CFR Part 
822, the final alluvial valley floor guidelines of 
the Office of Surface Mining Reclamation and 
Enforcement when published, and approved state 
programs under the Surface Mining Control and 
Reclamation Act of 1977, where mining would 
interrupt, discontinue, or preclude farming, shall 
be considered unsuitable. Additionally, when 
mining Federal land outside an alluvial valley 
floor would materially damage the quantity or 
quality of water in surface or underground water 
systems that would supply alluvial valley floors, 
the land shall be considered unsuitable. 

None This criterion does not apply 
to surface coal mining 
operations which produced 
coal in commercial quantities 
in the year preceding August 
3, 1977, or which had 
obtained a permit to conduct 
surface coal mining 
operations. 

20 Federal lands in a state to which is applicable a 
criterion (i) proposed by the state or Indian tribe 
located in the planning area, and (ii) adopted by 
rulemaking by the Secretary, shall be considered 
unsuitable. 

A lease may be issued when: 
    (i) Such criterion is adopted by the Secretary less than 6 
months prior to the publication of the draft comprehensive 
land use plan or land use analysis, plan, or supplement to a 
comprehensive land use plan, for the area in which such land 
is included, or 
    (ii) After consultation with the state or affected Indian tribe, 
the surface management agency determines that all or certain 
stipulated methods of coal mining will not adversely affect the 
value which the criterion would protect. 
 

This criterion does not apply 
to lands: To which the 
operator made substantial 
legal and financial 
commitments prior to 
January 4, 1977; on which 
surface coal mining 
operations were being 
conducted on August 3, 
1977; or which include 
operations on which a permit 
has been issued. 
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SBC

RPS

NM

GP

$

86% Coal

13% Gas
1% Hydro

Existing Generation Mix

System Benefits Charge
Tied to restructuring, to begin 2007

Renewable Portfolio Standard
Tied to restructuring, to begin 2007

Net Metering
Maximum capacity – 10 kW

Green Power Programs

State-Level Production Tax Credit

Renewable Energy Policies

Data source: Energy Information Administration 1999

New Mexico has abundant renewable resources –

especially wind, solar and geothermal. However,

the state currently produces less than 1% of its

energy from renewable resources and ranks last

among the eleven Western states in total installed

renewable energy capacity (less than 4 MW). 

New Mexico Renewable Energy Resources

Renewable Energy
Installed Renewable Capacity1

Resource Installed
Type Capacity

Wind 1.32 MW

Solar (PV) 0.11 MW

Solar (Thermal) 0 MW

Geothermal 0 MW

Biomass 2.2 MW

Total 3 MW

1Source: REPIS database, plus known installations

P r o d u c i n g  E l e c t r i c i t y  f r o m  W a s t e w a t e r

The City of Albuquerque’s Southside

Water Reclamation Plant treats waste-

water from virtually all homes, schools

and businesses within the city limits –

approximately 52 million gallons of

wastewater per day. The city plant

uses methane produced from the

wastewater treatment process to

generate electricity and hot water for

the facility. Using gas produced during

the water treatment process has double environmental

benefits: (1) it reduces the direct emissions of greenhouse

gases, and (2) the electricity generated reduces the facility’s

use of electricity produced with fossil fuels, thereby reduc-

ing additional air emissions. This 2.2 MW “cogeneration”

plant currently produces about half of the power used by

the wastewater treatment facility – saving the city about

$70,000 per month in utility bills. It is currently the only

biomass facility in the state.

Photo: Kay L. Lang, City of Albuquerque

Southside Water Reclamation
Plant’s High Speed Centrifuge

Data source: Database of State Incentives for Renewable Energy
(www.dsireusa.org)

Annual Electricity
Consumption (1999)

18 million MWh
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Wind
New Mexico has abundant wind power resources –

primarily on the eastern plains. In addition to data

shown here, the New Mexico Energy, Minerals and

Natural Resources Department collected wind data

at six promising sites for wind development. While

only one utility-scale turbine is currently operat-

ing, the department’s study has spurred additional

interest from commercial developers. New Mexico

is estimated to have over 1 million acres of windy

land suitable for commercial development.

Electricity Generation Potential: 56 million MWh/yr.

Erected in 1999, the Clovis wind turbine is currently New Mexico’s

only utility-scale turbine. Output from the turbine – located near

the state’s eastern border – is sold to customers of Southwestern

Public Service Company’s Windsource program.

Photo: Bill Crenshaw, Xcel Energy

New Mexico’s Clovis Wind Turbine

Wind Power at 50 Meters

Wind Power Density

Class W/m2

1 Poor 0–200
2 Marginal 200–300
3 Fair 300–400
4 Good 400–500
5 Excellent 500–600
6 Outstanding 600–800
7 Superb > 800

0 25 50

miles

County
Interstate
Transmission Line
Substation

Data source: Brower and Company 1997; POWERmap,
powermap.platts.com ©2002 Platts, A Division of The
McGraw-Hill Companies
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Like the other southwestern states, New Mexico

has an outstanding solar resource. There are at

least 80 kW of PV installed in both grid-tied and

off-grid applications. 

Electricity Generation Potential: 104 million MWh/yr.

This PV carport represents the largest Native American PV 

installation in the United States. The system delivers about

23 Megawatt hours per year to the local utility grid (Public Service

Company of New Mexico) and was built by Diversified Systems

Manufacturing, a Native American-owned and -operated PV

development company.

Photo: Sandia National Laboratories

Indian Pueblo Cultural Center in Albuquerque 

0 25 50

miles

Solar Insolation 
Annual Average

kWh/m2/day 

3.5–4.0
4.1–4.5
4.6–5.0
5.1–5.5
5.6–6.0
6.1–6.5
6.6–7.0

County
Interstate

Data source: National
Renewable Energy
Laboratory 2002
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New Mexico has very good geo-

thermal resources, particularly in

the southwest and north central

parts of the state. There are

currently no utility-scale installa-

tions, but there are numerous

direct-use applications in homes

and businesses, including

greenhouses and fish farms.

Electricity Generation Potential:

3 million MWh/yr.

An arid state, New Mexico has

less potential for agricultural or

forest wastes for biomass electri-

city production than many other

Western states.

Electricity Generation Potential:

0 million MWh/yr.

High 

Medium

Low

County
Interstate

Geothermal well
with greater than
150 (mW/m2)

Geothermal Potential

0 25 50

miles

Data source: Western United States
Geothermal Database, Southern
Methodist University Geothermal 
Lab 2001

Data source: US Department of
Agriculture, 1996, 2002; Environ-
mental Protection Agency 2001

Total Energy Potential 
from Biomass Residue

Total Potential 
(mmbtu)

50–775,000
775,001–2,500,000
2,500,001–5,500,000
5,500,001–11,200,000

No Data
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APPENDIX N 
SPECIALIZATION IN THE IMPACT AREA AND COUNTIES WITHIN THE IMPACT AREA  

Impact Area Valencia Torrance Sandoval McKinley Cibola Bernalillo 
 

Emp. Income Emp. Income Emp. Income Emp. Income Emp. Income Emp. Income Emp. Income 

Educational 
Services 

1.1 1.2 - - - - 1.3 - 1.2 1.5 1.3 1.4 1.1 1.2 

Health & Social 
Services 

1.0 1.0 1.2 1.1 - - - - 1.2 1.0 1.3 - 1.1 1.1 

Government - - 1.1 1.0 1.2 1.3 - - 1.6 1.7 2.0 1.8 - - 

Transport, 
Warehousing & 
Utilities 

- - 3.9 3.9 1.8 2.1 - - 1.0 1.4 1.1 1.5 - - 

Construction 1.1 1.1 1.2 1.4 - 1.1 1.3 1.4 - - - - 1.1 1.1 

Manufacturing 1.3 1.4 1.2 1.2 - - 5.1 6.6 - - - - 1.1 - 

Mgmt of Corps & 
Wholesale Trade 

1.3 1.4 - - - - - - 1.3 - - - 1.4 1.5 

Information 1.4 1.4 - - - - 1.5 1.5 - - - - 1.5 1.5 

Finance, 
Insurance and 
Real Estate 

1.2 1.2 - - - - - - - - - - 1.3 1.3 

Admin, Waste 
Mgmt & Rem 
Services 

1.3 1.2 - - 2.6 4.1 1.1 1.3 - - 1.2 1.5 1.5 1.3 
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Appendix N 
 

 

Impact Area Valencia Torrance Sandoval McKinley Cibola Bernalillo 
 

Emp. Income Emp. Income Emp. Income Emp. Income Emp. Income Emp. Income Emp. Income 

Retail Trade - 1.0 1.0 1.4 1.2 1.5 - - 1.4 1.3 - 1.0 - - 

Services 1.0 1.2 - - - - - - - - - - 1.1 1.3 

Arts, 
Entertainment, 
and Recreation 

- - - - - - 1.0 - - - - - - - 

Accommodation 
& Food Services 

- - - - - - - - 1.4 1.2 - - - - 

Agriculture - - 1.2 1.3 2.3 2.1 - - - - - - - - 

Fishing, Hunting 
& Trapping 

- - - - 1.2 1.7 - - - - - - - - 

Forestry and 
Logging 

- - - - 1.4 1.9 - - - - - - - - 

Wood Products 
Processing 

1.0 1.3 - - - - 1.4 1.7 - - 2.2 1.7 1.1 1.4 

Livestock - - 1.5 1.0 9.2 7.3 - - - - 1.2 - - - 

Mining - - - - - - - - 1.3 1.2 - - - - 

Source: IMPLAN 2006 
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