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Abstract: The Carson National Forest proposes to amend the forest plan to include standards and 
guidelines related to gas leasing and development in the Jicarilla Ranger District. The area 
affected by the proposal includes all land within the district that is currently leased for mineral 
extraction and all parcels for which a leasing decision has not been made. There is a need for a 
comprehensive National Environmental Policy Act analysis disclosing the cumulative effects of 
gas development on the surface of National Forest System lands on the Jicarilla Ranger District. 
This analysis is needed to assist the Forest Service in making decisions to manage surface 
resources because over 700 new gas wells, with associated new road and pipeline construction, 
are projected to be developed over the next 20 years, in addition to over 750 existing gas well 
pads and over 400 miles of access roads, plus pipelines, compressor stations, and other facilities 
within the district. 

Comments on the proposed action shall be accepted for 45 days following the date of publication 
in the Federal Register pursuant to 40 CFR parts 1500-1508. The decision for this analysis will 
come under the new 36 CFR 215 administrative appeal regulations, which went into effect on 
June 4, 2003 and were amended January 9, 2004. It is the responsibility of all individuals and 
organizations to ensure that their comments are received in a timely manner. 

Reviewers have an obligation to structure their participation in the National Environmental Policy 
Act process so that it is meaningful and alerts the Agency to the reviewers’ position and 
contentions. Vermont Yankee Nuclear Power Corp. v. NRDC, 435 U.S. 519, 553 (1978). 
Environmental objections that could have been raised at the draft stage may be waived if not 
raised until after completion of the final environmental impact statement. City of Angoon v. 
Hodel (9th Circuit, l986) and Wisconsin Heritages, Inc. v. Harris, 490 F. Supp. 1334, 1338 
(E.D. Wis. 1980). Comments on the draft environmental impact statement should be specific and 
should address the adequacy of the statement and the merits of the alternatives discussed 
(40 CFR 1503.3). 
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Summary

Background 
The Jicarilla Ranger District (also referred to as “the district”) is located in the northwest portion 
of New Mexico within the San Juan Basin, about 50 miles east of Farmington (figure 1). The 
district encompasses over 159,000 acres (including over 6,000 acres of private land) and was 
incorporated as a part of the Carson National Forest in 1910. At the time of establishment, the 
primary use of the district was grazing. During the 1940s and 1950s, exploration for oil and gas 
began in the San Juan Basin, and subsequently a highly successful natural gas industry developed. 
Today, natural gas production is the predominant use on the Jicarilla Ranger District.  

Currently 98 percent of the Jicarilla Ranger District is leased for mineral development. Most of 
these leases were authorized prior to 1970. According to New Mexico Oil Conservation Division 
(NMOCD), within the district boundaries there are over 758 existing gas wells, of which 588 are 
active and located on Federal land. Development facilities associated with these active wells 
include over 400 miles of roads and pipelines, three compressor stations, two injection wells, and 
other ancillary facilities. 

The environmental impact statement (EIS) for the “Carson National Forest Land and Resource 
Management Plan” states that mineral commodities are available for discovery and exploitation 
unless the land has been specifically withdrawn from the operation of the mineral laws. The entire 
Jicarilla Ranger District is legally available for leasing, except for 640 acres1 which has been 
withdrawn, and has demonstrated production potential.  

The National Environmental Policy Act of 1969 (NEPA) requires every Federal agency to give 
appropriate consideration to all reasonably foreseeable environmental impacts of proposed 
actions as part of agency planning and decisionmaking. Therefore, any proposed activity that uses 
or crosses public land must be reviewed by the Federal agency for its potential environmental 
impacts and concerns. 

This EIS is being conducted in accordance with NEPA to identify and assess potentially 
significant environmental impacts and address issues associated with the surface management of 
gas development on the Jicarilla Ranger District. The information in the reasonable foreseeable 
development scenario (RFDS) is used in the analysis as the basis for the potential number and 
locations of wells expected on the Jicarilla Ranger District. 

                                                      
1 This area is adjacent to the Gas Buggy Interpretive Site that has been withdrawn. It is the location of an experimental 

use of a nuclear explosion to fracture a gas well in the 1960s. 
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Figure 1. Location of Jicarilla Ranger District in the San Juan Basin
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Purpose and Need and Proposed Action 
Purpose and Need 
In addition to the laws, regulations, and policies that must be followed, management direction for 
gas development on the Jicarilla Ranger District is found within general resource prescriptions in 
the “Carson National Forest Land and Resource Management Plan,” as amended (forest plan). 
Approved in 1986, the forest plan includes broad, general standards and guidelines for “the 
protection of surface resources in the following categories: slopes over 40 percent, riparian areas, 
critical wildlife habitats, and developed and proposed recreation sites” (USFS 1986). While the 
forest plan does a good job balancing the majority of the various resource uses and desired 
conditions on the Jicarilla Ranger District, it does not recognize the unique management and 
significant increase in operations associated with current oil and gas development.  

The San Juan Basin, which encompasses the Jicarilla Ranger District, is one of the most 
important energy supply areas of the Nation⎯and will be important well into the future. 
Currently some 3 billion cubic feet of natural gas are produced daily, with approximately half 
moving west to California where it makes up an increasingly significant share of the gas needed 
to generate clean electricity in a state with high power demands. 

The Forest Service also plays a role in meeting national energy needs. Forest Service Chief Dale 
Bosworth stated in a February 20, 2004 memorandum to all regional foresters: 

The production, transmission, and conservation of energy are national priorities 
as reflected in the National Energy Policy, the Forest Service Energy 
Implementation Plan and the fourth goal of our Forest Service Strategic Plan. We 
are making progress…but much remains to be done… 

The reasonable foreseeable development scenario (RFDS) for the San Juan Basin (Engler et al. 
2001) projects almost 700 new wells on the Jicarilla Ranger District over the next 20 years. More 
recent estimates provided by industry indicate a possibility of up to 800 new wells. This would 
result in an increase in well density and the potential to nearly double well pads on the district. 
Such an increase in development would increase surface disturbance and affect environmental 
resources. 

The mission of the Forest Service, and specifically the Carson National Forest, relative to the 
management of oil and gas development is to: (1) support, facilitate, and administer the orderly 
exploration, development, and production of minerals and energy resources on National Forest 
System lands to help meet the present and future needs of the Nation; while, (2) simultaneously 
protecting the environment and conserving the natural resource legacy (National Energy Policy 
2001, page 3-1). On the Jicarilla Ranger District, this mission is accomplished using a variety of 
means, depending upon the status of existing mineral rights and associated leases.  

The cumulative effects of past, present, and reasonably foreseeable oil and gas development (over 
the next 20 years) reflected in existing and potential roads, bare ground from existing and new 
well pads and pipelines, historic livestock grazing, and grazing by a current wild horse herd are 
likely to affect soil productivity, sediment yields into the San Juan River drainage, wildlife 
habitat, heritage resource sites and the cultural landscape in which they are located, and air 
quality. Clearer guidance is needed in the forest plan to ensure consistency in management of oil 
and gas operations on the Jicarilla Ranger District, while protecting the environment. The 
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environmental analysis necessary to amend the forest plan with additional management direction 
requires a complete cumulative effects analysis to address existing and future development of oil 
and gas resources on the Jicarilla Ranger District. Disclosure of cumulative effects under several 
management scenarios will provide an overall picture of the impacts on the Jicarilla Ranger 
District over the next 20 years. 

In addition, the forest has identified five specific geographic areas within the Jicarilla Ranger 
District that exhibit unique environmental characteristics and need area-specific standards and 
guidelines to protect important resource values associated with each area. These areas include 
Bancos, La Jara, Valencia, Vaqueros, and Fierro Canyons, and Fierro Mesa. The Forest Service 
recognizes that any forest plan management direction must balance the rights of the lessee, with 
the protection of surface resources.  

The Carson National Forest has also identified a need to determine if non-leased lands currently 
available for leasing should be offered, and whether any new lands made available in the future 
should be offered for leasing and what lease stipulations and conditions should be applied to 
those new leases.  

Proposed Action 
In response to the purpose and need for action, the Forest Service proposes to amend the forest 
plan to provide additional guidance to manage the following resources: watershed and soils, big 
game winter range, cultural resources, and five areas of resource concern (figure 2). Standards 
and guidelines are also proposed for existing and new leases on timing of operations, surface 
occupancy, and management of surface use and operations. The proposed action encourages the 
use of directional drilling where feasible and where the application would reduce the impact to 
surface resources. Feasibility should consider horizontal distance, well bore trajectory, 
economics, and reservoir and rock properties. 

The Forest Service proposes to identify Bancos Canyon, La Jara Canyon, Valencia Canyon, 
Fierro Mesa and Canyon, and Vaqueros Canyon as “areas of resource concern.” The objective of 
an area of resource concern would be to manage for the protection, maintenance, and 
enhancement of the surface resource values for which it was identified to the extent possible 
under existing rights. Existing leaseholders would be required to complete a reasonable common 
plan of development prior to developing any new well sites within an area of resource concern. 
Management of these areas may be altered in order to protect these resource values on new leases 
as they become available. 

In addition, the proposed action would recommend for leasing approximately 3,800 acres that are 
currently non-leased but determined to be administratively available by this analysis. Future 
leasing decisions throughout the district would also be made under this proposal. As leases expire 
or are relinquished, the areas would be authorized for future leasing. Leasing would be subject to 
a NEPA sufficiency review conducted at the time the areas become available and are forwarded 
for leasing to the BLM. 

The proposed action assumes that, in addition to the proposed lease stipulations and conditions of 
approval (COA), existing COAs would continue to be applied. These conditions include standard 
mitigation measures, legal requirements, and best management practices, such as conducting 
cultural resource surveys prior to a site-specific NEPA decision on ground-disturbing 
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undertakings, avoiding cultural resources, mitigating adverse impacts prior to construction, 
stabilizing disturbed sites, and maintaining roads. 

Forest plan guidance in this proposal varies from the adoption of a general policy minimizing 
surface impacts to the application of specific standards and guidelines for road building and 
reclamation. Specifically, the Carson National Forest proposes to amend the forest plan to change 
or add certain forest-wide prescriptions as they apply to the Jicarilla Ranger District, and to 
authorize to lease currently pending and future non-leased areas on the Jicarilla Ranger District. 

Public Involvement and Scoping 
The USDA Forest Service initially published a Notice of Intent in the Federal Register (67 FR 
52706-52709, August 13, 2002) for the Proposed Surface Management of Natural Gas Resource 
Development on the Jicarilla Ranger District, Carson National Forest. The withdrawn draft 
environmental impact statement (DEIS) for this project was released in October 2003. Based on 
public comments received on the DEIS, the Carson National Forest supervisor determined there 
was a need to clarify the purpose and need for action and to modify the proposed action. A new 
Notice of Intent was published in the Federal Register (69 FR 59881-59883) on October 6, 2004. 
Public comments on the withdrawn DEIS were taken into account in development of the 
proposed action for the new Notice of Intent and this DEIS. 

As part of the public involvement process for the withdrawn DEIS, the agency mailed a 
description of the purpose and need, the proposed action, and a project timeline to over 500 
agencies, organizations, and citizens. Public meetings, using an open house format, were held in 
Bloomfield, New Mexico, on September 5, 2003 and in Farmington, New Mexico, on September 
6, 2003. A total of 6 people attended these public scoping meetings and the Forest Service 
received 17 letters with comments on the proposed action by the end of the first comment period. 

A second comment period occurred following the new Notice of Intent. A summary of the new 
proposed action and purpose and need were mailed out to over 500 individuals and a detailed 
description of the proposed action was posted on the Carson National Forest Web site 
(www.fs.fed.us/r3/carson). A total of 12 letters with comments were received during this 
comment period. Additionally, two meetings were held with groups that desired more information 
about the proposed action on November 23 and December 6, 2004. A total of nine people 
attended these meetings. 

In addition, the project has been listed on the forest’s “Schedule of Proposed Actions” since 
January 2003. This document is updated and made available every 3 months to those who are 
interested in activities proposed on the Carson National Forest. 

Native American tribes were notified of the proposed action and have also been updated through 
the Schedule of Proposed Actions. Tribal consultation is being conducted by the Carson National 
Forest. If culturally important locations or traditional cultural places are identified during 
consultation, identified locations may require avoidance by surface-disturbing activities or any 
structures that would result in visual impacts. 
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Figure 2. Jicarilla Ranger District with proposed special areas and unleased parcels 



 Summary 

DEIS for Surface Management of Gas Leasing and Development, Jicarilla Ranger District 7 

Using the comments provided during the public comment periods from the public, other agencies, 
and industry representatives, the interdisciplinary team developed a list of issues related to the 
proposed action. Significant issues were then used to develop alternatives to the proposed action. 

Issues 
The Forest Service separated the issues into two groups: significant and non-significant issues. 
Significant issues were defined as those directly or indirectly caused by implementing the 
proposed action. Non-significant issues were identified as those: (1) outside the scope of the 
proposed action; (2) already decided by law, regulation, forest plan, or other higher level 
decisions; (3) irrelevant to the stated decision to be made; or (4) conjectural and not supported by 
scientific or factual evidence. The Council on Environmental Quality (CEQ) NEPA regulations 
explain this delineation in Sec. 1501.7, “…identify and eliminate from detailed study the issues 
which are not significant or which have been covered by prior environmental review (Sec. 
1506.3)…” A list of non-significant issues and reasons regarding their categorization as non-
significant may be found in the project record (see appendix A). 

The Forest Service identified the following significant issues and developed two alternatives to 
the proposed action to address them (see “Chapter 2. Alternatives, Including the Proposed 
Action”). 

Issue 1: Leasing the remaining non-leased portions of Jicarilla Ranger District may add 
environmental harm (especially to wildlife habitat and heritage resources) to an area already 
heavily impacted. 

Issue 2: The proposed action includes leasing the remaining non-leased parcels which would 
allow more extensive road construction in support of oil and gas development that may cause 
excessive erosion and sedimentation in watersheds on the Jicarilla Ranger District. This road 
construction may also have detrimental effects on wildlife habitat, particularly in elk and deer 
winter range, and could cause habitat fragmentation. 

Issue 3: The proposed increase in road density standards for roads open to public use during 
the winter may reduce habitat effectiveness in big game winter range. 

Issue 4: The proposed gating of all new roads over 300 feet is arbitrary if applied universally, 
and may cause undue hardship on the leaseholder. 

Issue 5: Oil and gas development would lead to further disturbance to wildlife from noise. 
There is particular concern about impacts of noise on neotropical birds in riparian areas. 

Issue 6: Proposed reclamation and revegetation prescriptions may provide enough cover to 
prevent soil movement, but may not result in a net increase in the amount and quality of 
forage for wildlife species. 

Issue 7: Proposing not to change the High Visual Quality Objective or Scenic Integrity Level 
or Retention for the U.S. 64 corridor may be too restrictive for future gas development. Some 
structures or road construction visible from the highway may be needed in order to access gas 
resources. 

Issue 8: The proposed action may impact air quality by increasing dust generated from use 
and construction of additional roads on the Jicarilla Ranger District. 
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Issue 9: The proposed action may restrict access to gas resources by limiting and not 
permitting surface disturbance and road construction in Bancos, La Jara, Valencia, and Fierro 
Canyons and Fierro Mesa. 

Issue 10: The proposed action may reduce wildlife security as it permits the possible 
construction of loop roads. 

Alternatives Evaluated in Detail 
There are several actions or standards and guidelines that are common to all of the action 
alternatives and some that apply only to the no action alternative. Action alternatives are those 
that propose new direction to the forest plan⎯specifically for the Jicarilla Ranger District. The no 
action alternative continues existing leasing and management practices. This direction would 
apply to existing leases and new leases if applicable. 

Common to All Alternatives 
This section describes several considerations and assumptions common to all alternatives, 
including no action. 

• Development of the oil and gas subsurface mineral resource in the analysis area would 
continue to be permitted by the BLM with concurrence by the Forest Service to conduct 
operations in a manner that minimizes adverse impacts to surface resources and other 
land uses and users.  

• Under BLM standard lease terms, the Government can require relocation of proposed 
operations up to 200 meters (656 feet) and restrict drilling operations up to 60 days in any 
lease year. 

• The issued oil and gas leases on the Jicarilla Ranger District currently contain various 
stipulations concerning surface disturbance, surface occupancy, and special stipulations 
regarding plans of construction and development, unstable soils, and wildlife habitat. In 
addition, the lease stipulations provide that the BLM may impose “such reasonable 
conditions, not inconsistent with the purpose for which the lease is issued, as the BLM 
may require to protect the surface of the leased land and the environment.”  

• After a lease has been issued, a leaseholder who wishes to drill must submit an 
application for permit to drill (APD). The approval of drilling at a particular site within a 
lease will be based on additional environmental analysis, in accordance with NEPA, that 
is specific to the proposed site and detailed surface use plan of operation approved by the 
Forest Service. The surface use plan of operation includes the well and access locations, 
size and shape of the drill pad and reserve pits, methods of handling waste disposal, water 
sources, ancillary facilities, and well site layout. The Forest Service can add requirements 
to the surface use plan of operation to protect surface resources and to ensure that the 
activity complies with the forest plan.  
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• Stipulations for land under jurisdiction of the U.S. Department of Agriculture (USDA) 
are mandatory and require compliance with USDA’s rules and regulations on National 
Forest System lands, as well as all other applicable Federal and State laws and 
regulations. Although the list of applicable laws can be extensive, the following 
requirements that would apply under all alternatives are listed to provide additional 
guidance or clarification regarding oil and gas development on the Jicarilla Ranger 
District. 

Reduce emissions from all existing and proposed activities that could contribute to 
the impairment of Class I air quality related values, including visibility. 
Reduce emissions from all existing sources and minimize emissions on proposed 
sources so as not to exceed Prevention of Significant Deterioration (PSD) Class I 
increments. 
Construct or design new gas development facilities to comply with the BLM Noise 
Policy. 
Additional noise sensitive areas may be established in compliance with the current 
noise policy. 
Limit development within endangered species critical habitat to ensure compliance 
with the Endangered Species Act. This may result in additional restrictions. 
In areas of low revegetation potential, additional efforts may be required to ensure 
timely reclamation and restoration efforts. 
Offsite mitigation measures may be required to reduce overall resource impacts (i.e., 
silt traps, obliterate roads in other areas, etc.) 

Common to All Action Alternatives 
The Forest Service developed two other alternatives in response to issues raised by the public for 
a total of four alternatives considered in detailed, including the no action and proposed action. 
There are several actions or proposed standards and guidelines that are common to all of the 
action alternatives. Action alternatives are those that propose new direction to the forest plan⎯ 
specifically the Jicarilla Ranger District. The following actions apply to all alternatives except 
Alternative A, the no action alternative. This direction would apply to existing leases and new 
leases if applicable. If any action alternative is selected, the Carson forest plan would be amended 
specifically for oil and gas development on the Jicarilla Ranger District as follows. 

Winter Big Game Range 
Under “Forest-wide Prescriptions for Wildlife and Fish” the following would be added: 

• Open (ungated) road density would be minimized as much as possible in winter big game 
range areas on the Jicarilla Ranger District by gating or reclaiming roads that are no 
longer needed. New open road density in these areas would be minimized to the extent 
possible while allowing access to oil and gas resources. 

Leases 
Under “Forest-wide Prescriptions for Minerals,” the following standards and guidelines for the 
Jicarilla Ranger District, applied in cooperation with existing leaseholders through conditions of 
approval associated with the surface use plan of operations, would be added. It is recognized that 
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standard lease terms on existing leases allow the surface managing agency to move new locations 
for well pads, roads or pipelines up to 200 meters (656 feet) and can restrict startup timing up to 
60 days. Further mitigations identified at the application for permit to drill (APD) stage can also 
be required, if necessary.  

General 
Minimize surface disturbance on the Jicarilla Ranger District in areas where site-specific 
conditions dictate, unless other methods to effectively extract oil and gas are determined to not be 
feasible. Where feasible, encourage the use of unconventional drilling techniques, such as 
directional drilling, and well siting measures, such as co-location and twinning, to minimize 
impacts to surface resources. Encourage the use of existing well pads, roads, and pipeline 
corridors for new facilities. 

District-Wide Conditions of Approval 
Timing Restriction on the Jicarilla Ranger District 
Restrict any new drilling activity between November 1 and March 31. Normal recurring 
production and day-to-day operations would continue to occur year-round, including the trucking 
and removal of produced water. This policy would become a standard COA for the purpose of 
protecting a variety of surface resources across the Jicarilla Ranger District.  

• Exceptions to this timing restriction may occur on an occasional case-by-case basis. Prior 
to granting exceptions, considerations by the Forest Service would include big game 
animal location, snow depth, climatic conditions, road conditions, duration and extent of 
request, amount and type of equipment, whether the work could be completed around wet 
weather conditions, and the amount and type of other activity occurring on the district. 

• Exceptions include, but are not limited to, finishing an existing drilling operation, 
completions, swabbing, tubing changes, pump changes, replacing compressors, replacing 
production equipment, and heavy maintenance with heavy equipment as examples. 

• Exclude well pad construction in riparian areas to minimize negative impacts to riparian 
values on the Jicarilla Ranger District. Exceptions may be allowed on existing leases 
where no other options exist. 

Managing Surface Use Conditions on the Jicarilla Ranger District 
• Minimize new roads crossing slopes greater than 40 percent on the Jicarilla Ranger 

District, unless an operator can demonstrate that it would be the only access to develop a 
lease. An engineering design approved by the Forest Service would be required to support 
road construction on slopes greater than 40 percent. 

• Avoid well pad construction, when possible, on slopes greater than 20 percent with cuts 
over 15 feet, except when other resource needs dictate. 

• Ensure maximum grades of 8 percent for new roads, unless pitches are less than 300 feet 
(up to 10 percent permitted in some cases).  

• Locate pipelines along roads and existing corridors unless other resource needs dictate. 
Minimize surface disturbance by putting pipes deep enough to allow other surface uses to 
occur on top of these lines. 
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• Utilize established best management practices for road construction, road reconstruction, 
and road maintenance standards found in the most current version of the “Gold Book” 2 
and the Forest Service Soil Management Handbook for the Southwestern Region. 

• Monitor and maintain reclaimed areas to minimize the establishment of invasive 
vegetation species during the reclamation period. 

• Encourage the development and use of centralized collection points and water pipelines 
for produced water to reduce heavy vehicle traffic on system roads. 

Air Quality on the Jicarilla Ranger District 
• Comply with applicable ambient air quality standards throughout the lifetime of 

activities, to minimize impacts to air quality, including cumulative impacts from all 
existing and proposed sources. 

• Utilize best available control technology to reduce emissions from oil and gas operations, 
including non-permitted sources. This pertains to all newly developed facilities, and will 
strongly be encouraged at existing facilities when facilities are updated. Example: 
Encourage capturing fugitive emissions including the point of drilling, production, and 
completion of wells. 

Mitigation Measures 
Any action alternative assumes that, in addition to the proposed lease stipulations and conditions 
of approval, existing conditions of approval would continue to be applied. These conditions 
include standard mitigation measures, legal requirements, and best management practices, such as 
conducting cultural resource surveys prior to a site-specific NEPA decision on ground-disturbing 
undertakings, avoiding cultural resources, mitigating adverse impacts prior to construction, 
stabilizing disturbed sites, and maintaining roads.  

Summary of Alternatives 
Table 1 compares the key management actions proposed under each alternative and identifies 
whether they would be applied as conditions of approval or lease stipulations under existing and 
new leases. Terminology used in the table and in the alternatives includes the following: 

• Existing leases include those currently active and those held by production. 
• New leases include areas that are currently not under lease, as well as those that become 

available in the future through the termination, expiration, or relinquishment of an 
existing lease. Under Alternative C, no new leases would be available for development. 

• Case-by-case decision is usually made based on site-specific information during the 
APD process. 

• Visual Quality Objective (VQO) is used interchangeably with scenic integrity level in 
this DEIS. VQO is defined in the forest plan. Scenic integrity level is a term from a new 
Forest Service system of managing visual resources which allows for an acceptable 
variation of one level. Therefore, oil and gas development could be allowed to cause a 
change to Partial Retention and still meet forest plan requirements of Retention. 

                                                      
2 BLM/FS 2006. Surface Operating Standards for Oil and Gas Exploration and Development. Commonly refered to as 

the “Gold Book.” 
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Alternatives Considered but Eliminated from Detailed Study 
Federal agencies are required by NEPA to rigorously explore and objectively evaluate all 
reasonable alternatives and to briefly discuss the reasons for eliminating any alternatives that 
were not developed in detail (40 CFR 1502.14). Public comments received in response to the 
proposed action provided suggestions for alternative methods for achieving the purpose and need. 
Some of these alternatives may have been outside the scope of consideration for oil and gas 
leasing and development, duplicative of the alternatives considered in detail, or determined to be 
components that would cause unnecessary environmental harm. Therefore, some alternatives 
were considered, but dismissed from detailed consideration for reasons summarized below. 

Prohibit Any New Oil and Gas Development in Designated Areas 
Comments received requested consideration of the elimination of oil and gas production activities 
during animal occupation of winter range areas and the limitation of well pad locations to areas 
adjacent to collector roads. There were also recommendations to require directional drilling and 
cluster development. This alternative was considered but eliminated from detailed study because 
it would severely limit access to existing leases and available mineral reservoirs and is 
inconsistent with Federal laws and mandates for multiple use of public lands, as well as the 
Mining and Minerals Policy Act of 1970 and the Minerals Policy Research and Development Act 
of 1980. The Forest Service cannot prescribe how existing leases can be developed, but 
alternatives under consideration incorporate encouraging directional drilling, collocation of 
facilities, and the development of plans for groups of wells and roads in order to better manage 
impacts to surface resources. Proposed COAs and lease stipulations are considered adequate to 
protect sensitive environmental resources without prohibiting oil and gas activities on most of the 
district. 

Eliminate Restrictions on Placement of Roads and Pipelines 
This alternative would eliminate the requirement to place pipelines along existing roads or other 
corridors and would allow new roads and pipelines to be constructed cross country without 
restrictions. The alternative was considered but eliminated from detailed study because it could 
cause excessive surface disturbance and was considered inconsistent with Forest Service policies 
for preserving resources and managing multiple uses. Exceptions to these restrictions are included 
in the action alternatives if the location and alignment can be shown by the operator to benefit 
surface resources. 
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No Net Increase in Surface Disturbance or Road Density 
Scoping comments received requested consideration of an alternative that would substantially 
slow new well development, minimize road density, and avoid associated environmental impacts. 
The primary reasons for this alternative would be to preclude further wildlife habitat 
fragmentation, reduce the spread of noxious weeds, minimize degradation of vegetation and water 
and air quality, reduce off-road access by motorized vehicles, and reduce overall vehicle traffic. 

This alternative was considered but eliminated from detailed study because it would severely 
limit access to existing leases and available mineral reservoirs. Approximately 98 percent of the 
Federal gas resources are already leased, and many of those leases are held by production. The 
leaseholders have paid the Federal Government for the right to extract the minerals covered by 
those leases. The government, in turn, has entered into a contractual agreement to permit 
leaseholders to develop those resources. Leaseholders are required by regulation to develop and 
efficiently extract the resources covered by their leases. 

In addition to economic issues, an alternative requiring no net increase in surface disturbance 
would prevent the orderly drainage of gas from underground formations. Linking new 
development to the rate of plugging and abandonment of old wells or the decommissioning of 
other roads would severely reduce the number of new wells and place undue limits on existing 
leases. Such an alternative would also run counter to National Energy Policy direction to meet 
increased demands for natural gas. 

Road Density Limits 
Several alternatives were analyzed in detail in the previous 2003 draft environmental impact 
statement that utilized road density as a method of limiting disturbance to surface resources. The 
method used for developing these alternatives was perceived as restricting access to existing oil 
and gas leases and outside the scope of the existing terms and stipulations of these leases, thus has 
been eliminated from further consideration in this analysis. Approximately 98 percent of the 
Federal gas resources on the district are already leased, and many of those leases are held by 
production. The leaseholders have paid the Federal government for the right to extract the oil and 
gas covered by these leases. The government, in turn, has entered into a contractual agreement to 
permit leaseholders to develop those resources. Leaseholders are required by regulation to 
develop and efficiently extract the resources covered by their leases. 

Full Future Field Development 
An alternative that would have analyzed impacts of a full future field development was 
considered but eliminated from detailed study. A full future field development scenario would 
involve well development implemented at the maximum densities authorized by New Mexico Oil 
Conservation Division. The Mesa Verde and Dakota Formations are authorized at up to eight 
wells per square mile and the Pictured Cliffs and Fruitland Formations are authorized at up to 
four wells per square mile. There is speculation that the Pictured Cliffs Formation spacing may 
eventually be increased to eight wells per square mile. 

This alternative was not analyzed in detail because it is beyond what could be considered 
reasonably foreseeable, based on the reasonable foreseeable development scenario and industry 
projections. The costs of accessing many of these sites would be exorbitant due to rough terrain 
and required mitigation measures associated with minimizing adverse impacts to archeology and 
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other surface resources. Also, the speculative nature of this alternative does not allow for 
reasonable, accurate analysis at this time. 

Comparison of Impacts of Alternatives 
This section provides a summary of the effects of implementing each alternative. Information in 
table 2 is focused on activities and effects where different levels can be distinguished 
quantitatively or qualitatively among alternatives. The effects in this table include projected 
direct, indirect and reasonable foreseeable cumulative effects. The scope of the decision to be 
made as part of this analysis is programmatic in nature, thus potential development may or may 
not actually occur but represent the agency’s best estimate based upon projected long-term 
development provided by industry. 

Table 2. Comparison of effects under each alternative 

Impacts of Actions Considered Alternative A 
(No Action) 

Alternative B 
(Proposed 

Action) 
Alternative  

C 
Alternative 

D 

Energy Minerals 

Projected new wells (no.) 733 751 733 751 
Projected new roads (miles) 189 193 189 193 
Total short-term new surface disturbance 
(acres) 3,228 3,306 3,228 3,306 

Total long-term bare ground from existing 
and new wells/roads/pipelines (acres) 4,157 4,197 4,157 4,197 

Soils, Watershed Management, Water Resources 

Increase in bare ground over current 
conditions 67% 69% 67% 69% 

Total predicted sediment yield from roads 
(tons/year) 6,889 7,107 6,889 7,107 

Increase in sediment yield from roads over 
existing conditions 34% 38% 34% 38% 

Air Quality 

Pre-mitigation net change in annual air 
emissions associated with gas production by 
end of 20-year planning period (tons/year) 

VOC: 165.7 
CO: 3,858.5 
NOx: 3,958.3 
PM10: 1.68 

VOC: 169.8 
CO: 3,955.7 
NOx: 4,058.1 
PM10: 1.73 

VOC: 165.7 
CO: 3,858.5 
NOx: 3,958.3 
PM10: 1.68 

VOC: 169.8 
CO: 3,955.7 
NOx: 4,058.1
PM10: 1.73 

Pre-mitigation PSD Class I increment 
analysis for NO2 Not significant 
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Table 2. Comparison of effects under each alternative 

Impacts of Actions Considered Alternative A 
(No Action) 

Alternative B 
(Proposed 

Action) 
Alternative  

C 
Alternative 

D 

Pre-mitigation visibility impacts on Class I 
areas from projected new gas wells Significant 

Vegetation/Wildlife Habitat 

Grassland -4.6% -4.8% -4.6% -4.8% 

Reclamation 
Grassland  

+40.5% +41.0% +40.5% +41.0% 

Shrubland -2.5% -2.5% -2.5% -2.5% 

Mixed Conifer  -0.2% -0.2% -0.2% -0.2% 

Piñon-Juniper -2.0% -2.0% -2.0% -2.0% 

Changes in 
vegetation 
community/habitat 
type due to well 
pad/road/pipeline 
construction 

Ponderosa Pine -1.5% -1.6% -1.5% -1.6% 

Amount of district with >250-acre core 
areas >¼ mile from a road (percent/number 
of core areas) 

9.3% / 22 8.6% / 21 9.3% / 22 8.6% / 21 

Amount of district with >250-acre core 
areas >½ mile from a road (percent/number 
of core areas) 

No core areas meeting criteria would remain. 

Relative habitat disturbance in winter big 
game ranges 

Least due to 
high level of 
seasonal road 
closures 

Mid-range due 
to level of 
seasonal road 
closures (fewer 
than 
Alternatives A 
and C, more 
than Alternative 
D) 

Least due to 
high level of 
seasonal road 
closures 

Most due to low 
level of seasonal 
closures 

Effect on current management indicator 
species population and habitat trends Minimal 

Effect on migratory bird habitat Minimal 
Effect on threatened, endangered, and 
sensitive species Minimal 

Heritage Resources 

Potential for increased access to 
archeological sites 

Lowest in winter 
big game ranges 
due to seasonal 
closures; no limits 
on new roads. 

Winter big game 
ranges⎯fewer 
seasonal closures 
so fewer limits 
than no action; 
lowest public 
access on new 
roads due to 

Least 
overall: 
lowest in 
winter big 
game ranges 
due to 
seasonal 
closures; 

Highest 
overall: 
fewer 
seasonal 
closures so 
fewer limits 
than 
proposed 
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Table 2. Comparison of effects under each alternative 

Impacts of Actions Considered Alternative A 
(No Action) 

Alternative B 
(Proposed 

Action) 
Alternative  

C 
Alternative 

D 

proposed gates. lowest public 
access on 
new roads 
due to 
proposed 
gates and 
fewer new 
roads 
projected. 

action; 
highest 
public access 
on new roads 
due to lack 
of proposed 
gates. 

Potential for changes to setting and 
surroundings of heritage resources High 

Visual Resources 

Summary of visual impacts Vaqueros Canyon likely to be degraded from Retention to at least 
Partial Retention due to projected development of wells, roads, and 
pipelines. Other areas designated as Modification would experience 
additional disturbance. 

Livestock Grazing 

Decrease in animal unit months (AUMs) for 
livestock grazing⎯total for district 

Approximately 15 AUMs would be removed from production by 
short-term disturbances; 8 AUMs removed from production by long-
term bare ground. 

Recreation 

Roaded Natural 45% / 38% 45% / 38% 45% / 38% 45% / 38% 

Semi-Primitive 
Motorized 50% / 54% 51% / 55% 50% / 54% 51% / 55% 

Recreation Opportunity 
Spectrum categories 
affected by construction 
of wells/roads (percent of 
total wells projected / 
percent of total roads 
projected) Semi-Primitive 

Nonmotorized 3% / 6% 3% / 6% 3% / 6% 3% / 6% 

Wild and Scenic Rivers Eligibility 

Effect on the five eligible canyons for 
designations as wild and scenic rivers 

Changes to visual landscape and wildlife habitat would eliminate 
eligibility for all areas. 

Social and Economics 

Total employment⎯annual, full-time 
equivalent jobs (no.) 248.0 254.4 248.0 254.4 

Total labor income⎯services required to 
drill and operate a well (million 2005 $) 10.3 10.6 10.3 10.6 
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Table 2. Comparison of effects under each alternative 

Impacts of Actions Considered Alternative A 
(No Action) 

Alternative B 
(Proposed 

Action) 
Alternative  

C 
Alternative 

D 

Environmental Justice 

Impacts to minority and low-income 
populations Not significant  
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Chapter 1. Purpose and Need

Introduction 
In many parts of the United States, National Forest System lands overlie geological formations 
that contain oil and/or natural gas. “Leases” are issued under the mineral leasing laws3 on many 
lands for the purpose of drilling exploratory and production wells and extracting oil and/or gas. 
The mission of the Forest Service in relation to oil and gas management is to support, facilitate, 
and administer the orderly exploration, development, and production of mineral and energy 
resources on National Forest System lands to help meet the present and future needs of the Nation 
(Forest Service Manual 2802). The Mining and Minerals Policy Act of 1970 further emphasizes 
this role and states the Federal Government shall “foster and encourage private enterprise in the 
development of economically sound and stable industries, and in the orderly and economic 
development of domestic resources to help assure satisfaction of industrial, security, and 
environmental needs.” Within this context, the national forests and grasslands have an essential 
role in contributing to an adequate and stable supply of mineral and energy resources while 
continuing to sustain the land’s productivity for other uses and its capability to support 
biodiversity goals. 

The United States Department of Agriculture, Forest Service is the manager of the surface 
resources on National Forest System lands and the United States Department of the Interior, 
Bureau of Land Management (BLM) is the manager of Federal subsurface minerals. The Carson 
National Forest in cooperation with BLM Farmington Field Office, is conducting an 
environmental analysis to determine whether or not additional Federal lands and Federal mineral 
rights on the Jicarilla Ranger District should be authorized for oil and gas exploration, 
development, and production. The analysis will also analyze what additional guidance is needed 
in the form of forest plan direction to help facilitate the management of surface resources 
associated with oil and gas development on lands already leased on the Jicarilla Ranger District 
and provide comprehensive analysis of the cumulative impacts on the environment resulting from 
a multiple well development plan for infill drilling. 

Background 
The Jicarilla Ranger District encompasses over 159,000 acres (including over 6,000 acres of 
private land) and was incorporated as a part of the Carson National Forest in 1910. The Jicarilla 
Ranger District is located in the northwest portion of New Mexico within the San Juan Basin, 
about 50 miles east of Farmington (figure 3). At the time of establishment, the primary use of the 
district was grazing. During the 1940s and 1950s, exploration for oil and gas began in the San 
Juan Basin, and subsequently a highly successful natural gas industry developed. Today, natural 
gas production is the prevalent use on the Jicarilla Ranger District. 

In the New Mexico portion of the San Juan Basin, two-thirds of all the gas produced in New 
Mexico comes from an estimated 18,000 actively producing wells. In 1997, the State of New 
Mexico reported that approximately $2.3 billion came from this area, with the highest production 
coming from San Juan County followed by Rio Arriba County, where Jicarilla Ranger District is 
located (NMEMNRD 2001). Current gas production from the Jicarilla Ranger District is 
approximately 4 percent of what comes from the San Juan Basin in New Mexioc. Gas production 
on the Jicarilla Ranger District is approximately 31 billion cubic feet per year. This equates to  

                                                      
3 See appendix D for a list of laws and regulations that govern mineral leasing on public lands. 



Chapter 1. Purpose and Need 

24 DEIS for Surface Management of Gas Leasing and Development, Jicarilla Ranger District 

Figure 3. Location of Jicarilla Ranger District in the San Juan Basin 
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gas to heat approximately 300,000 homes. Federal and State revenues from royalties are currently 
approximately $22 million a year and increasing. 

The environmental impact statement for the Carson National Forest plan states mineral 
commodities are available for discovery and exploitation unless the land has been specifically 
withdrawn from the operation of the mineral laws. The entire Jicarilla Ranger District is legally 
available for leasing, except for 640 acres4 which has been withdrawn, and has demonstrated 
production potential. Currently 98 percent of the Jicarilla Ranger District is leased for mineral 
development. Most of these leases were authorized prior to 1970. According to New Mexico Oil 
Conservation Division (NMOCD), within the district boundaries there are 758 existing gas wells, 
of which 588 are active and located on Federal land. Development facilities associated with these 
active wells include over 400 miles of roads and pipelines, three compressor stations, two 
injection wells, and other ancillary facilities. 

Reasonable Foreseeable Development Scenario 
In 2001, the Bureau of Land Management commissioned a study conducted by New Mexico 
Institute of Mining and Technology, with input and review from oil and gas industry 
representatives, to identify reasonable foreseeable development of oil and gas in the New Mexico 
portion of the San Juan Basin. This study resulted in a reasonable foreseeable development 
scenario (RFDS) (Engler et al. 2001), which forms the basis for projections of oil and gas 
development in the New Mexico portion of the San Juan Basin, including the Jicarilla Ranger 
District, over the next 20 years. This RFDS was used as the basis for the projected development 
analyzed in the revised resource management plan and environmental impact statement (EIS) 
completed by the BLM Farmington Field Office in March 2003 with the Record of Decision 
signed in September 2003. To be consistent with the BLM analysis, the information on the 
potential number and approximate locations of wells expected on the Jicarilla Ranger District in 
the RFDS is the basis for development of the proposed action and the preparation of this DEIS. 

The RFDS predicts the type, amount, and general locations of oil and gas activity that would 
occur in a given area based on geologic and engineering factors, past history of drilling, and well 
spacing and density. The RFDS also provides a reasonable basis for analyzing potential 
subsequent activities and their effects. Current and anticipated well spacing and densities were 
taken into account when the authors of the RFDS predicted the development of the number of 
wells in each formation required for efficient production of the energy resource. 

The RFDS predicts a total of over 12,000 new well locations (primarily gas) in the New Mexico 
portion of the San Juan Basin, after taking into account the potential for commingling and dual 
completions.5 Of this number, the RFDS expects 80 percent of these wells—or almost 10,000—
would be developed to extract federally owned minerals. Most, but not all, of these wells would 
be located on Federal land, concentrated in the north-central part of the New Mexico San Juan 
Basin. Anticipated development over the next 20 years on the Jicarilla Ranger District is forecast 
to be approximately 700 new wells⎯almost 7 percent of the new predicted gas production on 
Federal lands in the San Juan Basin. The actual number of wells that would be developed during 
                                                      
4 This area is adjacent to the Gas Buggy Interpretive Site that has been withdrawn. It is the location of an experimental 

use of a nuclear explosion to fracture a gas well in the 1960s. 

5 See glossary of common terms used in this document. 
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the 20-year planning period depends on many variables, including economics and changing 
technology. Through a memorandum of understanding with New Mexico Oil and Gas 
Association, current leaseholders on the Jicarilla Ranger District provided the Forest Service with 
a long-term development plan that more accurately depicts the spatial distribution of projections 
provided in the RFDS. 

Scope of the Analysis 
This analysis is being conducted in accordance with the National Environmental Policy Act of 
1969 (NEPA) to identify and assess potentially significant environmental impacts and address 
issues associated with leasing. In addition, this document identifies the environmental impacts of 
authorizing or not authorizing currently non-leased parcels with stipulations designed to minimize 
surface impacts at a site-specific level. 

The substantial increase in gas development disclosed in the RFDS since completion of the forest 
plan has prompted the Forest Service to complete a more detailed analysis of impacts to surface 
resources and determine whether additional standards and guidelines are needed. This DEIS is 
being conducted in accordance with NEPA to identify and assess potentially significant 
environmental impacts and address issues associated with surface management of future gas 
development on the Jicarilla Ranger District. 

The overall objective of this DEIS and resulting decision is to provide forest plan direction 
related to gas development to lessen impacts to surface resources, while recognizing mineral 
rights and the Federal responsibility in the application of these rights. This document takes a look 
at standards and guidelines in the current Carson forest plan and analyzes modifications or 
amendments to them in order to protect soil, water, wildlife habitat, visual quality, and other 
resources while still allowing reasonable access to existing mineral rights. Another outcome of 
this DEIS will be a comprehensive analysis of the cumulative impacts on the environment 
resulting from gas development and associated activities over the next 20 years on the Jicarilla 
Ranger District, Carson National Forest. 

As part of future applications for permit to drill (APD) and the surface use plan of operations 
(SUPO) for a well, the Forest Service will conduct site surveys consistent with specific 
requirements for protection of cultural and historical resources. Additional surveys may also be 
required to evaluate compliance with the Endangered Species Act and with the construction, 
operation, and mitigation requirements set forth in the Record of Decision for the EIS. The 
surface use requirements in appendix C of this DEIS are written to allow for modification as 
needed to address additional environmental concerns that may result from the field survey and 
final well and access road siting. When submitted, a NEPA review of each future permit will be 
tiered to this EIS. The review will be limited in scope in each case to the site-specific aspects of 
the environmental analysis that was not covered by this document and subsequent decision. 
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Figure 4. Forest Service and BLM oil and gas regulatory process (adapted from NPS 
2003) 
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Decision Space as Defined 
by Legislation and Agency Regulation 
The forest supervisor of the Carson National Forest is the official responsible for reviewing the 
proposed action, alternatives to the proposed action, and the environmental consequences. It is the 
forest supervisor’s decision to determine if additional measures, beyond what is currently in the 
forest plan, need to be developed in order to minimize potential negative impacts to natural and 
cultural resources on the Jicarilla Ranger District. 

It is important to recognize the variation in and limitation of the responsible official’s decision 
space, as it relates to governing laws and regulations on mineral leasing. It is also necessary to 
recognize the differences between management of current leases and lands available for new 
leases or future leases. For new leases, the decision will address whether lands that are available 
for leasing will be authorized for leasing. If the responsible official’s decision is to authorize these 
lands for lease, associated stipulations will also be identified and will accompany any new lease 
(figure 4). BLM would then be responsible for selling the lease. 

For existing leases (which applies to 98 percent or 150,554 acres of the Jicarilla Ranger District), 
any conditions of approval that accompany a permit to drill must be consistent with the existing 
lease rights, applicable laws, and regulations. Special stipulations intended to mitigate effects on 
surface resources, beyond that required by the standard lease terms, must be attached to the lease 
at the time it is issued. Consequently, although existing lessees may be willing to voluntarily 
make changes, the leases they currently hold do not require them to do so. 

Over the past 10 to 15 years, voluntary contributions by the lease holders have been put forward 
to mitigate certain impacts to surface resources. Examples of this include participating in the 
industry-established roads committee within the district, which evaluates and supports 
maintenance of common or shared roads for gas development; adhering to the seasonal winter 
closure, which limits drilling activities during the winter; increasing use of offsite mitigation such 
as sediment traps and wildlife habitat improvement projects; and attempting to complete drilling 
activities and reclamation in the same year to minimize soil erosion. 

Appendix D contains a list of events, decisions, laws and regulations related to the responsible 
official’s authority to authorize changes to existing and new mineral leases. 

Purpose and Need for Action 
In addition to the laws, regulations, and policies that must be followed, management direction for 
gas development on the Jicarilla Ranger District is found within general resource prescriptions in 
the “Carson National Forest Land and Resource Management Plan,” as amended (hereafter called 
“forest plan”). Approved in 1986, the forest plan includes broad, general standards and guidelines 
for “the protection of surface resources in the following categories: slopes over 40 percent, 
riparian areas, critical wildlife habitats, and developed and proposed recreation sites” (USFS 
1986). While the forest plan does a good job balancing the majority of the various resource uses 
and desired conditions on the Jicarilla Ranger District, it does not recognize the unique 
management and significant increase in operations associated with current oil and gas 
development. 

The San Juan Basin of New Mexico, which encompasses the Jicarilla Ranger District, is one of 
the most important energy supply areas of the Nation⎯and will be important well into the future. 
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Currently some 3 billion cubic feet of natural gas are produced daily, with approximately half 
moving west to California where it makes up an increasingly significant share of the gas needed 
to generate clean electricity in a state with high power demands. 

The Forest Service also plays a role in meeting national energy needs. Forest Service Chief Dale 
Bosworth stated in a February 20, 2004 memorandum to all regional foresters: 

The production, transmission, and conservation of energy are national priorities 
as reflected in the National Energy Policy, the Forest Service Energy 
Implementation Plan and the fourth goal of our Forest Service Strategic Plan. We 
are making progress…but much remains to be done… 

The reasonable foreseeable development scenario (RFDS) for the San Juan Basin (Engler et al. 
2001) projects almost 700 new wells on the Jicarilla Ranger District over the next 20 years. More 
recent estimates provided by industry indicate a possibility of up to 800 new wells. This would 
result in an increase in well density and the potential to nearly double well pads on the district. 
Such an increase in development would increase surface disturbance and affect environmental 
resources. 

The mission of the Forest Service, and specifically the Carson National Forest, relative to 
management of oil and gas development is to: (1) support, facilitate, and administer the orderly 
exploration, development, and production of minerals and energy resources on National Forest 
System lands to help meet the present and future needs of the Nation; while, (2) simultaneously 
protecting the environment and conserving the natural resource legacy (National Energy Policy 
2001, page 3-1). On the Jicarilla Ranger District, this mission is accomplished using a variety of 
means, depending upon the status of existing mineral rights and associated leases. 

The cumulative effects of past, present, and reasonably foreseeable oil and gas development (over 
the next 20 years) reflected in existing and potential roads, bare ground from existing and new 
well pads and pipelines, historic livestock grazing, and grazing by a current wild horse herd are 
likely to affect soil productivity, sediment yields into the San Juan River drainage, wildlife 
habitat, heritage resource sites and the cultural landscape in which they are located, and air 
quality. Clearer guidance is needed in the forest plan to ensure consistency in management of oil 
and gas operations on the Jicarilla Ranger District, while protecting the environment. The 
environmental analysis necessary to amend the forest plan with additional management direction 
requires a complete cumulative effects analysis to address existing and future development of oil 
and gas resources on the Jicarilla Ranger District. Disclosure of cumulative effects under several 
management scenarios will provide an overall picture of the impacts on the Jicarilla Ranger over 
the next 20 years. 

In addition, the forest has identified five specific geographic areas within the Jicarilla Ranger 
District that exhibit unique environmental characteristics and need area-specific standards and 
guidelines to protect important resource values associated with each area. These areas include 
Bancos, La Jara, Valencia, Vaqueros and Fierro Canyons, and Fierro Mesa. The Forest Service 
recognizes that any forest plan management direction must balance the rights of the lessee, with 
the protection of surface resources. 

The Carson National Forest has also identified a need to determine if non-leased lands currently 
available for leasing should be offered, and whether any new lands made available in the future 
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should be offered for leasing and what lease stipulations and conditions should be applied to 
those new leases. 

Proposed Action 
In response to the purpose and need for action, the Forest Service proposes to amend the forest 
plan to provide additional guidance to manage the following resources: watershed and soils, big 
game winter range, cultural resources, and five areas of resource concern (figure 5). Standards 
and guidelines are also proposed for existing and new leases on timing of operations, surface 
occupancy, and management of surface use and operations. The proposed action encourages the 
use of directional drilling, where feasible and where the application would reduce the impact to 
surface resources. Feasibility should consider horizontal distance; well bore trajectory, 
economics, and reservoir and rock properties. 

The Forest Service also proposes to identify Bancos Canyon, La Jara Canyon, Valencia Canyon, 
Fierro Mesa and Canyon, and Vaqueros Canyon as “areas of resource concern.” The objective of 
an area of resource concern would be to manage for the protection, maintenance, and 
enhancement of the surface resource values for which it was identified to the extent possible 
under existing rights. Existing leaseholders would be required to complete a reasonable common 
plan of development prior to developing any new well sites within an area of resource concern. 
Management of these areas may be altered in order to protect these resource values on new leases 
as they become available. 

In addition, the proposed action would recommend for leasing approximately 3,800 acres that are 
currently non-leased but determined to be administratively available by this analysis. Future 
leasing decisions throughout the district would also be made under this proposal. As leases expire 
or are relinquished, the areas would be authorized for future leasing. Leasing would be subject to 
a NEPA sufficiency review conducted at the time the areas become available and are forwarded 
for leasing to the BLM. 

The proposed action assumes that, in addition to the proposed lease stipulations and conditions of 
approval (COA), existing COAs would continue to be applied. These conditions include standard 
mitigation measures, legal requirements, and best management practices, such as conducting 
cultural resource surveys prior to a site-specific NEPA decision on ground-disturbing 
undertakings, avoiding cultural resources, mitigating adverse impacts prior to construction, 
stabilizing disturbed sites, and maintaining roads. 

Forest plan guidance in this proposal varies from the adoption of a general policy minimizing 
surface impacts to the application of specific standards and guidelines for road building and 
reclamation. Specifically, the Carson National Forest proposes to amend the forest plan to change 
or add certain forest-wide prescriptions as they apply to the Jicarilla Ranger District, and to 
authorize to lease currently pending and future non-leased areas on the Jicarilla Ranger District. 
The proposed action is described in more detail as “Alternative B” in “Chapter 2. Alternatives, 
Including the Proposed Action.” 
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Figure 5. Jicarilla Ranger District with proposed special areas and unleased parcels
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Information Relevant to the Proposed Action 
The proposed action is based on the projected development of the estimated number of wells to 
be developed in the Jicarilla Ranger District over the next 20 years as described in the RFDS 
(Engler et al. 2001) and modified by more recent industry estimates. The environmental analysis 
addresses the cumulative effects of allowing projected new development with additional forest 
plan standards and guidelines in place, as well as alternatives to the proposed action. Once a 
decision is made to amend the forest plan, the standards and guidelines in that decision would 
remain in effect until the forest plan is revised. 

Recently, the BLM completed an EIS to revise the Farmington Field Office Resource 
Management Plan (BLM 2003). The BLM analysis takes into consideration portions of National 
Forest System lands (including all of the Jicarilla Ranger District) in its forecast of future 
development. However, the EIS does not focus in detail on the potential impacts of future gas 
development on the natural resources of the Jicarilla Ranger District and, therefore, cannot 
provide all of the information needed to determine whether the forest plan should be amended. 
Public documents developed for the BLM analysis efforts and results are used as foundational 
information for conducting this analysis. A list of the project record contents is included in 
appendix A. 

The proposed action recognizes that fact the majority of the Jicarilla district is already leased. 
Most of these leases have standard lease terms. Standard lease terms permit the surface managing 
agency to move proposed new locations for well pads, roads or pipelines up to 200 meters (656 
feet) at the application for permit to drill stage. The surface management agency can also restrict 
startup timing up to 60 days under standard lease terms. On existing leases, proposed standards 
and guidelines would be applied administratively, as applicable, through conditions of approval of 
the surface use plan of operations. For new leases, proposed standards and guidelines would be 
applied through stipulations attached to the new lease and conditions of approval of the surface 
use plan of operations. 

Public Involvement 
The USDA Forest Service initially published a Notice of Intent in the Federal Register (67 FR 
52706-52709, August 13, 2002) for the proposed surface management of natural gas resource 
development on the Jicarilla Ranger District, Carson National Forest. The withdrawn draft 
environmental impact statement (DEIS) for this project was released in October 2003. Based on 
public comments received on the DEIS, the Carson forest supervisor determined there was a need 
to clarify the purpose and need for action and to modify the proposed action. A new Notice of 
Intent was published in the Federal Register (69 FR 59881-59883) on October 6, 2004. Public 
comments on the withdrawn DEIS were taken into account in the development of the proposed 
action for the new Notice of Intent and this DEIS. 

As part of the public involvement process for the withdrawn DEIS, the agency mailed a 
description of the purpose and need, the proposed action, and a project timeline to over 500 
agencies, organizations, and citizens. Public meetings, using an open house format, were held in 
Bloomfield, New Mexico, on September 5, 2003 and in Farmington, New Mexico, on September 
6, 2003. A total of 6 people attended these public scoping meetings and the Forest Service 
received 17 letters with comments on the proposed action by the end of the first comment period. 
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A second comment period occurred following the new Notice of Intent. A summary of the new 
proposed action and purpose and need were mailed out to over 500 individuals and a detailed 
description of the proposed action was posted on the Carson National Forest Web site 
(www.fs.fed.us/r3/carson). A total of 12 letters with comments were received during this 
comment period. Additionally, two meetings were held with groups that desired more information 
about the proposed action on November 23 and December 6, 2004. A total of nine people 
attended these meetings. 

In addition, the project has been listed on the forest’s “Schedule of Proposed Actions” since 
January 2003. This document is updated and made available every 3 months to those who are 
interested in activities proposed on the Carson National Forest. 

Native American tribes were notified of the proposed action and have also been updated through 
the Schedule of Proposed Actions. Tribal consultation is being conducted by the Carson National 
Forest. If culturally important locations or traditional cultural places are identified during 
consultation, identified locations may require avoidance by surface-disturbing activities or any 
structures that would result in visual impacts. 

Using the comments provided during the public comment periods from the public, other agencies, 
and industry representatives, the interdisciplinary team developed a list of issues related to the 
proposed action. Significant issues were then used to develop alternatives to the proposed action. 

Issues 
The Forest Service separated the issues into two groups: significant and non-significant issues. 
Significant issues were defined as those directly or indirectly caused by implementing the 
proposed action. Non-significant issues were identified as those: (1) outside the scope of the 
proposed action; (2) already decided by law, regulation, forest plan, or other higher level 
decisions; (3) irrelevant to the stated decision to be made; or (4) conjectural and not supported by 
scientific or factual evidence. The Council on Environmental Quality (CEQ) NEPA regulations 
explain this delineation in Sec. 1501.7, “…identify and eliminate from detailed study the issues 
which are not significant or which have been covered by prior environmental review (Sec. 
1506.3)…” A list of non-significant issues and reasons regarding their categorization as non-
significant may be found in the project record (see appendix A). 

The Forest Service identified the following significant issues and developed two alternatives to 
the proposed action to address them (see “Chapter 2. Alternatives, Including the Proposed 
Action”). 

Issue 1 

Leasing the remaining non-leased portions of Jicarilla Ranger District may add environmental 
harm (especially to wildlife habitat and heritage resources) to an area already heavily 
impacted. 

Issue 2 

The proposed action includes leasing the remaining non-leased parcels which would allow 
more extensive road construction in support of oil and gas development that may cause 
excessive erosion and sedimentation in watersheds on the Jicarilla Ranger District. This road 
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construction may also have detrimental effects on wildlife habitat, particularly in elk and deer 
winter range, and could cause habitat fragmentation. 

Issue 3 

The proposed increase in road density standards for roads open to public use during the 
winter may reduce habitat effectiveness in big game winter range. 

Issue 4 

The proposed gating of all new roads over 300 feet is arbitrary if applied universally and may 
cause undue hardship on the leaseholder. 

Issue 5 

Oil and gas development would lead to further disturbance to wildlife from noise. There is 
particular concern about impacts of noise on neotropical birds in riparian areas. 

Issue 6 

Proposed reclamation and revegetation prescriptions may provide enough cover to prevent 
soil movement, but may not result in a net increase in the amount and quality of forage for 
wildlife species. 

Issue 7 

Proposing not to change the High Visual Quality Objective or Scenic Integrity Level or 
Retention for the U.S. 64 corridor may be too restrictive for future gas development. Some 
structures or road construction visible from the highway may be needed in order to access gas 
resources. 

Issue 8 

The proposed action may impact air quality by increasing dust generated from use and 
construction of additional roads on the Jicarilla Ranger District. 

Issue 9 

The proposed action may restrict access to gas resources by limiting and not permitting 
surface disturbance and road construction in Bancos, La Jara, Valencia, and Fierro Canyons 
and Fierro Mesa. 

Issue 10 

The proposed action may reduce wildlife security as it permits the possible construction of 
loop roads. 
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Chapter 2. Alternatives,  
Including the Proposed Action 

Introduction 
This chapter describes and compares the alternatives considered for the surface management of 
gas leasing and development proposal on the Jicarilla Ranger District, Carson National Forest. It 
includes a description and map of each alternative considered. This section also presents the 
alternatives in comparative form, defining the differences between each alternative and providing 
a basis for choice among options by the decision maker and the public. Some of the information 
used to compare the alternatives is based upon the design of the alternative (i.e., the density of 
new roads constructed to access well pads) and some of the information is based upon the 
environmental, social, and economic effects of implementing each alternative (i.e., the amount of 
erosion caused by the construction of new roads and well pads). 

Common to All Alternatives 
This section describes several considerations and assumptions common to all alternatives, 
including no action. 

• Development of the oil and gas subsurface mineral resource in the analysis area would 
continue to be permitted by the Bureau of Land Management (BLM) with concurrence by 
the Forest Service which manages surface impacts on National Forest System lands. The 
Forest Service would continue to implement portions of the lease that require lessees to 
conduct operations in a manner that minimizes adverse impacts to surface resources and 
other land uses and users.  

• The BLM lease form (BLM Form 3100-11) provides standard lease terms to be used in 
leases for oil and gas development on Federal lands, including Forest Service lands. 
Under BLM standard lease terms, the Government can require relocation of proposed 
operations up to 200 meters (656 feet) and restrict drilling operations up to 60 days in any 
lease year. 

• The issued oil and gas leases on the Jicarilla Ranger District currently contain various 
stipulations concerning surface disturbance, surface occupancy, and special stipulations 
regarding plans of construction and development, unstable soils, and wildlife habitat. In 
addition, the lease stipulations provide that the BLM may impose “such reasonable 
conditions, not inconsistent with the purpose for which the lease is issued, as the BLM 
may require to protect the surface of the leased land and the environment.”  

• After a lease has been issued, a leaseholder who wishes to drill must submit an 
application for permit to drill (APD). The approval of drilling at a particular site within a 
lease will be based on additional environmental analysis, in accordance with National 
Environmental Policy Act (NEPA), that is specific to the proposed site and detailed 
surface use plan of operation. Site-specific analysis at the project level will be conducted 
for all wells or groups of wells, and clearances would continue to be required to minimize 
or mitigate impacts to significant cultural resources, management indicator species, and 
threatened and endangered species. Once a site-specific environmental analysis for a well 
or group of wells is completed, the Forest Service is responsible for approving a surface 
use plan of operation, developed by the operator, that outlines how the land would be 
used. The surface use plan of operation includes the well and access locations, size and 
shape of the drill pad and reserve pits, methods of handling waste disposal, water sources, 
ancillary facilities, and well site layout. The Forest Service can add requirements to the 
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surface use plan of operation to protect surface resources and to ensure that the activity 
complies with the forest plan.  

• Stipulations for Land under Jurisdiction of the U.S. Department of Agriculture 
(USDA)⎯Form 3109.3⎯is mandatory and requires compliance with USDA’s rules and 
regulations on National Forest System lands. As part of this stipulation, operations of 
these leases need to comply with all applicable Federal and State laws and regulations. 
Although the list of applicable laws can be extensive, the following requirements that 
would apply under all alternatives are listed to provide additional guidance or 
clarification regarding oil and gas development on the Jicarilla Ranger District. 

Reduce emissions from all existing and proposed activities that could contribute to 
the impairment of Class I air quality related values, including visibility. 
Reduce emissions from all existing sources and minimize emissions on proposed 
sources so as not to exceed prevention of significant deterioration (PSD) Class I 
increments. 
Construct or design new gas development facilities to comply with the BLM noise 
policy. 
Additional noise sensitive areas may be established in compliance with the current 
noise policy. 
Limit development within endangered species critical habitat to ensure compliance 
with the Endangered Species Act. This may result in additional restrictions. 
In areas of low revegetation potential, additional efforts may be required to ensure 
timely reclamation and restoration efforts. 
Offsite mitigation measures may be required to reduce overall resource impacts (i.e., 
silt traps, obliterate roads in other areas, etc.). 

Common to All Action Alternatives 
There are several actions or proposed standards and guidelines that are common to all of the 
action alternatives. Action alternatives are those that propose new direction to the forest plan⎯ 
specifically the Jicarilla Ranger District. The following actions apply to all alternatives except 
Alternative A, the no action alternative. This direction would apply to existing leases and new 
leases if applicable. If any action alternative is selected, the “Carson National Forest Land and 
Resource Management Plan” would be amended specifically for oil and gas development on the 
Jicarilla Ranger District as follows. 

Winter Big Game Range 
Under “Forest-wide Prescriptions for Wildlife and Fish,” the following would be added: 

• Open (ungated) road density would be minimized as much as possible in winter big game 
range areas on the Jicarilla Ranger District by gating or reclaiming roads that are no 
longer needed. New open road density in these areas would be minimized to the extent 
possible while allowing access to oil and gas resources. 

Leases 
Under “Forest-wide Prescriptions for Minerals,” the following standards and guidelines for the 
Jicarilla Ranger District, applied in cooperation with existing leaseholders through conditions of 
approval associated with the surface use plan of operations, would be added. It is recognized that 
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standard lease terms on existing leases allow the surface managing agency to move new locations 
for well pads, roads or pipelines up to 200 meters (656 feet) and can restrict startup timing up to 
60 days. Further mitigations identified at the application for permit to drill (APD) stage can also 
be required, if necessary.  

General 
• Minimize surface disturbance on the Jicarilla Ranger District in areas where site-specific 

conditions dictate, unless other methods to effectively extract oil and gas are determined 
not to be feasible. Where feasible, encourage the use of unconventional drilling 
techniques, such as directional drilling, and well siting measures, such as co-location and 
twinning, to minimize impacts to surface resources. Encourage the use of existing well 
pads, roads, and pipeline corridors for new facilities. 

District-Wide Conditions of Approval 
Timing Restriction on the Jicarilla Ranger District 

• Restrict any new drilling activity between November 1 and March 31. Normal recurring 
production and day-to-day operations would continue to occur year round, including the 
trucking and removal of produced water. This policy would become a standard COA for 
the purpose of protecting a variety of surface resources across the Jicarilla Ranger 
District.  

Exceptions to this timing restriction may occur on an occasional case-by-case basis. 
Prior to granting exceptions, considerations by the Forest Service would include big 
game animal location, snow depth, climatic conditions, road conditions, duration and 
extent of request, amount and type of equipment, whether the work could be 
completed around wet weather conditions, and the amount and type of other activity 
occurring on the district. 
Exceptions include, but are not limited to, finishing an existing drilling operation, 
completions, swabbing, tubing changes, pump changes, replacing compressors, 
replacing production equipment, and heavy maintenance with heavy equipment as 
examples. 

Managing Surface Use Conditions on the Jicarilla Ranger District 
• Exclude well pad construction in riparian areas to minimize negative impacts to riparian 

values on the Jicarilla Ranger District. Exceptions may be allowed on existing leases 
where no other options exist. 

• Minimize new roads crossing slopes greater than 40 percent on the Jicarilla Ranger 
District, unless an operator can demonstrate that it would be the only access to develop a 
lease. An engineering design approved by the Forest Service would be required to support 
road construction on slopes greater than 40 percent. 

• Avoid well pad construction, when possible, on slopes greater than 20 percent with cuts 
over 15 feet, except when other resource needs dictate. 

• Ensure maximum grades of 8 percent for new roads, unless pitches are less than 300 feet 
(up to 10 percent permitted in some cases).  
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• Locate pipelines along roads and existing corridors unless other resource needs dictate. 
Minimize surface disturbance by putting pipes deep enough to allow other surface uses to 
occur on top of these lines. 

• Utilize established best management practices for road construction, road reconstruction, 
and road maintenance standards found in the most current version of the “Gold Book”6 
and the Forest Service Soil Management Handbook for the Southwestern Region. 

• Monitor and maintain reclaimed areas to minimize the establishment of invasive 
vegetation species during the reclamation period. 

• Encourage the development and use of centralized collection points and water pipelines 
for produced water to reduce heavy vehicle traffic on system roads. 

Air Quality on the Jicarilla Ranger District 
• Comply with applicable ambient air quality standards throughout the lifetime of 

activities, to minimize impacts to air quality, including cumulative impacts from all 
existing and proposed sources. 

• Utilize best available control technology to reduce emissions from oil and gas operations, 
including non-permitted sources. This pertains to all newly developed facilities, and will 
be strongly encouraged at existing facilities when facilities are updated. Example: 
Encourage capturing fugitive emissions including the point of drilling, production, and 
completion of wells. 

Mitigation Measures 
Any action alternative assumes that, in addition to the proposed lease stipulations and conditions 
of approval, existing conditions of approval would continue to be applied. These conditions 
include standard mitigation measures, legal requirements, and best management practices, such as 
conducting cultural resource surveys prior to a site-specific NEPA decision on ground-disturbing 
undertakings, avoiding cultural resources, mitigating adverse impacts prior to construction, 
stabilizing disturbed sites, and maintaining roads.  

Alternatives Considered in Detail 
The Forest Service developed two other alternatives in response to issues raised by the public for 
a total of four alternatives considered in detailed, including the no action and proposed action,  
(see chapter 1). 

Alternative A, No Action  
This alternative is the “no action” alternative, required by NEPA. Under the no action alternative, 
no change in existing management of oil and gas development would occur on the Jicarilla 
Ranger District. Under the no action alternative, the Carson forest plan, in its current form, would 
continue to guide management of the Jicarilla Ranger District. No new forest plan standards and 
guidelines would be developed to accomplish project goals. Figure 6 displays the designated 
noise sensitive areas, winter big game range areas, and areas that are currently unleased.  

                                                      
6 BLM/USFS 2006. Surface Operating Standards for Oil and Gas Exploration and Development. Commonly refered to 

as the “Gold Book.” 
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New Leasing Decisions 
Approximately 3,800 acres of currently unleased lands on the Jicarilla Ranger District would 
continue to be legally available for leasing but not authorized for lease. Leasing of these areas 
would be subject to separate NEPA analyses and decisions. This alternative would make no 
determination regarding future leasing. A separate analysis and decision would be required as 
current leases expire or are relinquished, when nominated by the BLM.  

Winter Big Game Range Road Densities 
Road densities for winter big game range would continue to be managed as stated in “Forest-wide 
Prescriptions for Wildlife and Fish”: 

• 75 percent habitat effectiveness (approximately 0.5 mile/square mile of roads open to 
public use during the period December 15 to April 15). 

Existing Leases 
The current forest plan would continue to guide the management of oil and gas activities. Forest-
wide standards and guidelines would continue to be applied on a case-by-case basis through 
conditions of approval during the permitting process on the Jicarilla Ranger District. It is 
recognized that standard lease terms on existing leases allow the surface managing agency to 
move new locations for well pads, roads or pipelines up to 200 meters (656 feet) and can restrict 
startup timing up to 60 days. Additionally, certain policies and practices that have either been 
accepted by operators on the Jicarilla Ranger District or are regulated and enforced by other 
agencies would continue to be applied in cooperation with operators under certain conditions.  

District-wide Conditions of Approval 

Jicarilla Ranger District policy to restrict any new drilling activity between November 1 and 
March 31 would continue to be implemented in cooperation with industry. 

• Exceptions to this timing restriction may occur on an occasional case-by-case basis. Prior 
to granting exceptions consideration by the Forest Service would include big game 
animal locations, snow depth, climatic conditions, road conditions, duration and extent of 
request, amount and type of equipment, whether the work could be completed around wet 
weather conditions, and the amount and type of other activity occurring on the district.  

• Exceptions include, but are not limited to, finishing an existing drilling operation, 
completions, swabbing, tubing changes, pump changes, replacing compressors, replacing 
production equipment, and heavy maintenance with heavy equipment as examples. 
Normal recurring production and day-to-day operations would continue to occur year 
round, including the truckin and removal of produced water. 
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Figure 6. Management of oil and gas leasing and development under the no action 
alternative (Alternative A) 
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Areas of Resource Concern 
No areas of resource concern would be designated on the Jicarilla Ranger District. These areas 
would be managed similar to the adjacent areas over time. 

Alternative B, Proposed Action 
Alternative B is the proposed action and would encourage the use of unconventional drilling 
techniques on the Jicarilla Ranger District—such as directional drilling, collocation, and 
twinning—to reduce the impact on surface resources. Alternative B would recognize Bancos, La 
Jara, Valencia, and Fierro Canyon and Mesa as areas of resource concern. In these areas, 
consideration of the feasibility of unconventional drilling techniques would be required as part of 
the common plan of development. The feasibility of unconventional drilling techniques should 
evaluate, but not be limited to, factors such as horizontal distance, well bore trajectory, 
economics, and reservoir and rock properties. Figure 7 displays the designated noise sensitive 
areas, winter big game range areas, areas that are currently unleased, and proposed areas of 
resource concern. Figure 8 displays areas proposed for no surface occupancy and controlled 
surface use under new leases. 

In addition to those actions common to all alternatives and common to all action alternatives, the 
“Carson National Forest Land and Resource Management Plan” would be amended specifically 
for oil and gas development on the Jicarilla Ranger District as follows: 

New Leasing Conditions 
This alternative would authorize approximately 3,800 acres to be administratively available for 
leasing. These parcels are relatively small areas scattered across the Jicarilla Ranger District and 
are currently not leased. This alternative would also make future leasing decisions throughout the 
district. As leases expire or are relinquished, the areas would be authorized for leasing. Leasing 
would be subject to a NEPA sufficiency review conducted at the time the areas become available 
and are forwarded for leasing. 

Winter Big Game Range Road Densities 
Under “Forest-wide Prescriptions for Wildlife and Fish,” the following would be added to address 
management on the Jicarilla Ranger District: 

• Manage roads within winter elk range areas over time to achieve approximately 1.1 
mile/square mile of roads open to public use between December 15 and April 15. 

• Manage roads within winter deer range areas over time to achieve approximately 0.6 
mile/square mile of roads open to public use between December 15 and April 15. 

Existing Leases 
Under “Forest-wide Prescriptions for Minerals,” the following standards and guidelines applied in 
cooperation with existing leaseholders on the Jicarilla Ranger District through conditions of 
approval associated with the surface use and operations plan would be added. It is recognized that 
standard lease terms on existing leases allow the surface managing agency to move new locations 
for well pads, roads or pipelines up to 200 meters (656 feet) and can restrict startup timing up to 
60 days. Further mitigations identified at the application for permit to drill (APD) stage can also 
be required, if necessary.  
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Figure 7. Special areas managed under the proposed action (Alternative B) 
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Water Quality/Soils 
• Gate all new roads over 300 feet in length, except where site conditions make it 

unfeasible or other resource needs dictate that a road should be left open. 
• Permit loop roads in cases where a transportation plan developed by the operator and 

approved by the Forest Service demonstrates that there would be a benefit to surface 
resources. 

• Complete restoration and reclamation of surface disturbance associated with wells and 
roads not needed for production and travel to achieve 70 percent of the ground cover 
(compared to nearby undisturbed areas) with permanent native vegetation within 3 
growing seasons. Bare ground necessary to conduct day-to-day operations must be kept 
to a minimum. Monitor the success of ground cover establishment until 70 percent of the 
ground cover is attained. Reclamation meeting the same standard is required for 
redisturbance of revegetated areas. 

New Leases 
Lease stipulations may be necessary if the authority to control the activity on the lease does not 
already exist under laws, regulations, or order. New leases, including those pending, currently 
unleased, and any existing leases that become available for leasing in the future would include the 
following stipulations. The conditions of approval for existing leases listed above would be 
required for all new leases. 

Under “Forest-wide Prescriptions for Minerals,” the following standards and guidelines would 
apply on the Jicarilla Ranger District for new leases. 

Timing or Seasonal Restrictions 
• Prohibit drilling or completion of operations between November 1 and March 31 to 

protect a variety of surface resources across the Jicarilla Ranger District. 
• Additional timing restrictions may be necessary at the time a new lease is offered, if site-

specific conditions dictate. 
• Exceptions to the district-wide timing restriction may occur on a case-by-case basis. 

No Surface Occupancy (NSO) 
• Prohibit surface occupancy in Bancos, La Jara, and Fierro Canyons. 
• Prohibit surface occupancy in Valencia Canyon beyond 300 feet from existing roads. 

Controlled Surface Use (CSU) 
Water Quality/Soils 
• Exclude well pad construction on slopes greater than 20 percent with cuts over 15 feet, 

except when other resource needs dictate. 
• Prohibit new road crossings on slopes greater than 40 percent. 
• Require all roads to be designed by a licensed engineer and approved by a Forest Service 

engineer. 

Noise 
• Require compliance with BLM standards for noise in the San Juan Basin. 
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Areas of Resource Concern 
Bancos Canyon, La Jara Canyon, Valencia Canyon, Fierro Mesa and Canyon, and Vaqueros 
Canyon would be recognized as areas of resource concern. The objective of establishing these 
areas of resource concern is to protect, maintain and enhance the resource values for which the 
area was identified to the extent possible under existing lease rights. Management of these areas 
may be altered or restricted in order to protect the surface resource values for which the area was 
designated. Any additional restrictions in the form of special stipulations would be defined prior 
to the offering of a new lease. Table 3 lists the proposed values for which priority management 
would be implemented in each area. 

 

Under “Forest-wide Prescriptions for Minerals,” the following would be added. 

Bancos Canyon, La Jara Canyon, Valencia Canyon, and Fierro Canyon and Mesa 

To protect cultural sites, wildlife values, and the undeveloped characteristics, leaseholders would 
be required to complete a reasonable long-term plan of development prior to constructing any 
new well sites within the area. The plan shall include: 

• A long-term transportation and well site plan. 
• A storm water pollution prevention plan. 
• An alternative drilling analysis that considers directional and other unconventional 

development scenarios to meet the objectives of the area of resource concern. 

For any new leases the following stipulations apply: 

• Bancos, La Jara, and Fierro Canyons: No Surface Occupancy 
• Valencia Canyon  

Controlled surface use in the canyon. 
Limit access to the existing road in the bottom of the canyon. 
Construct all well pads within 300 feet of existing roads. 
No surface occupancy in the rest of the Valencia Canyon area of resource concern. 

 

Table 3. Values for managing areas of resource concern under Alternative B 

Area of Resource Concern Primary Values Secondary Values 

Bancos Canyon Cultural resources Seclusion; Watershed 

Vaqueros Canyon Visual resources Wildlife habitat 

La Jara Canyon 
 

Undeveloped characteristics; 
Cultural resources  

Valencia Canyon Undeveloped characteristics; 
Cultural resources 

Fierro Canyon and Mesa Undeveloped characteristics 

Wildlife security; Seclusion 
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Figure 8. No surface occupancy and controlled surface use on new leases under the 
proposed action (Alternative B) 
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• Fierro Mesa⎯controlled surface use. 
Need to have a common plan of development for wells and roads to recover the gas 
resource. 
Minimize road construction on Fierro Mesa to retain undeveloped characteristics. 

Vaqueros Canyon: U.S. Highway 64 Corridor 

Manage Vaqueros Canyon⎯U.S. 64 corridor⎯with a visual quality objective (VQO) or Scenic 
Integrity Level of Retention/Partial Retention. The following standards and guidelines apply: 

• Use best management practices, such as placing roads on the contour, retaining screening 
vegetation, revegetating disturbed lands, and using erosion control practices, to minimize 
disturbance to the natural landscape. 

• Employ design criteria for visual elements that adhere to the natural characteristics 
dominating the landscape to the extent possible. 

• Controlled surface use stipulation on new leases to meet the visual quality objective of 
Retention/Partial Retention. 

In addition to the site-specific standards and guidelines for these areas of resource concern, the 
proposed standards and guidelines listed above under “Existing Leases” and “New Leases” would 
also apply. 

Alternative C 
Alternative C is similar to the proposed action in many respects. Alternative C would recognize 
Bancos, La Jara, Valencia, and Fierro Canyon and Mesa as areas of resource concern. In these 
areas, evaluation of the feasibility of unconventional drilling techniques would be required as part 
of the common plan of development. The feasibility of unconventional drilling techniques should 
consider, but not be limited to, factors such as horizontal distance, well bore trajectory, 
economics, and reservoir and rock properties. 

Alternative C addresses several significant issues related to the proposed action and raised by the 
public (see chapter 1). This alternative addresses issue 1 by proposing not to lease the remaining 
unleased portions of the Jicarilla Ranger District. Alternative C would keep the current forest plan 
forest-wide prescription for road density in winter big game range, which is less than that 
proposed in Alternative B, thus responding to issue 2. Issue 4 raises overall concerns related to 
road impacts from oil and gas development. Alternative C includes conditions of approval for 
loop roads and reclamation of unnecessary roads. In addition to compliance with the current noise 
policy common to all alternatives, Alternative C addresses issue 5 by prohibiting compressors in 
riparian areas. This alternative also puts into place added reclamation and revegetation efforts to 
respond to issue 6, dust abatement measures to respond to issue 8, and a restriction on the 
development of loop roads to address issue 10. Alternative C would also place more stringent 
constraints on certain aspects of oil and gas development to provide greater surface resource 
protection while allowing reasonable access to existing mineral rights. Figure 9 displays the 
designated noise sensitive areas, winter big game ranges, areas that are currently unleased, areas 
with a high probability of riparian vegetation, and proposed areas of resource concern. 
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In addition to those actions common to all alternatives and common to all action alternatives, the 
“Carson National Forest Land and Resource Management Plan” would be amended specifically 
for oil and gas development on the Jicarilla Ranger District as follows: 

New Leasing Decisions 
This alternative would not authorize the 3,800 acres that are currently unleased on the Jicarilla 
Ranger District to be made administratively available for leasing. This alternative also directs 
future leasing decisions district wide. As leases expire or are relinquished, they would not be 
made available for further leasing. 

Winter Big Game Range Road Densities 
The forest-wide prescription would not change, but the following would be added under “Forest-
wide Prescriptions for Wildlife and Fish” to address management on the Jicarilla Ranger District: 

• Manage roads within winter big game range areas of the Jicarilla Ranger District to 
achieve over time approximately 0.5 mile/square mile of roads open to public use 
between December 15 and April 15. 

Existing Leases 
Under “Forest-wide Prescriptions for Minerals,” the following standards and guidelines applied in 
cooperation with existing leaseholders on the Jicarilla Ranger District through conditions of 
approval associated with the surface use and operations plan would be added. It is recognized that 
standard lease terms on existing leases allow the surface managing agency to move new locations 
for well pads, roads or pipelines up to 200 meters (656 feet) and can restrict startup timing up to 
60 days. Further mitigations identified at the application for permit to drill (APD) stage can also 
be required, if necessary.  

General 
To protect cultural sites, wildlife values, and soil resources, existing leaseholders are required to 
complete a reasonable long-term plan of development prior to constructing any new well sites 
within the project area. The plan shall as a minimum include: 

• A long-term transportation, pipeline, and well site plan. 

Water Quality/Soils 
• In cooperation with leaseholders, require the completion of a reasonable long-term plan 

of development prior to developing any new well sites. The plan shall include a long-term 
transportation and well site plan to meet the overall objective to minimize impacts. 

• Reclaim all roads deemed unnecessary in the long-term plan of development. 
• Gate all new roads over 300 feet in length, except where site conditions make it 

unfeasible or other resources needs dictate that a road should be left open. 
• Prohibit loop roads, except in cases where a transportation plan developed by the operator 

and approved by the Forest Service demonstrates that there would be a benefit to surface 
resources. 

• Begin restoration and reclamation of surface disturbance associated with oil and gas 
development immediately upon completion of construction and completed within 5 
growing seasons. Successful completion of revegetation consists of achieving 90 percent 
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of the potential natural vegetation cover as identified for the site’s soil type in the 
“Terrestrial Ecosystem Survey of the Carson National Forest” (USFS 1993). An 
alternative measure of success would be to achieve 70 percent of nearby vegetation cover 
of a similar type, as determined by an authorized official. This alternative measure of 
success would be applied if the authorized official determines that, based on site-specific 
conditions, it is not feasible to achieve 90 percent of the potential natural vegetative 
cover. Bare ground necessary to conduct day-to-day operations must be kept to a 
minimum. Depending on the site characteristics (cut and fill slopes, climatic conditions) 
at the time of reclamation, additional erosion control measures may be needed to ensure 
successful revegetation. Reclamation meeting the same standard is required for 
redisturbance of revegetated areas. 

The reclamation methods would be documented during the site-specific NEPA 
process conducted when evaluating an APD. 

Air 
• Measures to control road dust would be employed on all roads. These measures would 

include road surfacing and dust abatement. 

Noise 
• Prohibit the use of compressors within 200 feet of riparian areas. 

Table 4. Values for managing areas of resource concern under Alternative C 

Area of Resource Concern Primary Values Secondary Values 

Bancos Canyon Cultural resources Seclusion; Watershed 

Vaqueros Canyon Visual resources Wildlife habitat 

La Jara Canyon Undeveloped characteristics; 
Cultural resources  

Valencia Canyon Undeveloped characteristics; 
Cultural resources 

Fierro Canyon and Mesa Undeveloped characteristics 

Wildlife security; Seclusion 

Areas of Resource Concern 
Bancos Canyon, La Jara Canyon, Valencia Canyon, Fierro Mesa and Canyon, and Vaqueros 
Canyon would be recognized as areas of resource concern. The objective of establishing these 
areas of resource concern is to protect, maintain and enhance the resource values for which the 
area was identified to the extent possible under existing lease rights. Management of these areas 
may be altered or restricted in order to protect the surface resources values for which the area was 
designated. Table 4 lists the proposed values for which priority management would be 
implemented in each area. Under “Forest-wide Prescriptions for Minerals,” the following would 
be added: 
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Bancos Canyon, La Jara Canyon, Valencia Canyon, and Fierro Canyon and Mesa 
To protect cultural sites, wildlife values, and the undeveloped characteristics, leaseholders would 
be required to complete a reasonable long-term plan of development prior to constructing any 
new well sites within the area. The plan shall include: 

• A long-term transportation and well site plan. 
• A storm water pollution prevention plan. 
• An alternative drilling analysis that considers directional and other unconventional 

development scenarios to meet the objectives of the area of resource concern. 

Vaqueros Canyon, U.S. Highway 64 Corridor 
Manage Vaqueros Canyon⎯U.S. 64 corridor⎯with the visual quality objective or Scenic 
Integrity Level of Retention/Partial Retention. The following standards and guidelines would be 
applied: 

• Use best management practices, such as placing roads on the contour, retaining screening 
vegetation, revegetating disturbed lands, and using erosion control practices, to minimize 
disturbance to the natural landscape. 

• Employ design criteria for visual elements that adhere to the natural characteristics 
dominating the landscape to the extent possible. 

In addition to the site-specific standards and guidelines for these areas of resource concerns, the 
proposed standards and guidelines listed above under the “Existing Leases” section would also 
apply. 

Alternative D 
Alternative D would authorize approximately 3,800 acres to be administratively available for 
leasing. These parcels are relatively small areas scattered across the Jicarilla Ranger District and 
are currently not leased. Alternative D would encourage well siting measures that consolidate and 
collocate facilities where feasible to reduce the density of surface well locations. This alternative 
addresses significant issues related to the proposed action (see chapter 1). It would not establish 
any areas of resource concern, thus responding to issue 9. It would not require gating of new 
roads (issue 3) and Alternative D would include a less restrictive visual quality objective along 
Vaqueros Canyon to respond to issue 7. Figure 10 displays the designated noise sensitive areas, 
winter big game ranges, areas with a high probability of riparian vegetation, and areas that are 
currently unleased. 

In addition to those actions common to all alternatives and common to all action alternatives, the 
“Carson National Land and Resource Management Plan” would be amended specifically for oil 
and gas development on the Jicarilla Ranger District as follows. 
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Figure 9. Management of oil and gas leasing and development under Alternative C 
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Figure 10. Management of oil and gas leasing and development under Alternative D 
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New Leasing Decisions 
This alternative would authorize for leasing approximately 3,800 acres that are currently unleased 
on the Jicarilla Ranger District. This alternative would also make future leasing decisions 
throughout the district. As leases expire or are relinquished, the areas would be authorized for 
leasing. Leasing would be subject to a NEPA sufficiency review conducted at the time the areas 
become available and are forwarded through the Bureau of Land Management for leasing. 

Winter Big Game Range Open Road Densities 
Under “Forest-wide Prescriptions for Wildlife and Fish,” the following would be added to address 
management on the Jicarilla Ranger District: 

• Manage roads within winter elk range areas over time to achieve approximately 1.1 
mile/square mile of roads open to public use between December 15 and April 15. 

• Manage roads within winter deer range areas over time to achieve approximately 0.6 
mile/square mile of roads open to public use between December 15 and April 15. 

Existing Leases 
Under “Forest-wide Prescriptions for Minerals,” the following standards and guidelines applied in 
cooperation with existing leaseholders on the Jicarilla Ranger District through conditions of 
approval associated with the surface use and operations plan would be added. It is recognized that 
standard lease terms on existing leases allow the surface managing agency to move new locations 
for well pads, roads or pipelines up to 200 meters (656 feet) and can restrict startup timing up to 
60 days. Further mitigations identified at the application for permit to drill (APD) stage can also 
be required, if necessary.  

Water Quality/Soils 
• Permit loop roads in cases where a transportation plan developed by the operator and 

approved by the Forest Service demonstrates that there would be a benefit to surface 
resources.  

• Complete restoration and reclamation of surface disturbance associated with wells and 
roads not needed for production and travel to achieve 70 percent of the ground cover 
(compared to nearby undisturbed areas) with permanent native vegetation within 3 
growing seasons. Bare ground necessary to conduct day-to-day operations must be kept 
to a minimum. Monitor the success of ground cover establishment until 70 percent of the 
ground cover is attained. Reclamation meeting the same standard is required for 
redisturbance of revegetated areas. 

Visual Resources 
• Visual quality in Vaqueros Canyon along State Highway 64 would be modified to an 

objective of Partial Retention. 

New Leases 
Lease stipulations may be necessary if the authority to control the activity on the lease does not 
already exist under laws, regulations, or order. New leases, including those pending, currently 
unleased, and any existing leases that become available for leasing in the future would include, 
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but not be limited to, the following stipulations. The conditions of approval for existing leases 
listed above would be required for all new leases. 

Under “Forest-wide Prescriptions for Minerals,” the following standards and guidelines would 
apply on the Jicarilla Ranger District for new leases. 

Timing or Seasonal Restrictions 
• Prohibit drilling or completion of operations between November 1 and March 31 to 

protect a variety of surface resources across the Jicarilla Ranger District. 
• Require additional timing restrictions for drilling activity in a new lease, if site-specific 

conditions dictate. 
• Exceptions to the district-wide timing restriction may occur on an occasional case-by-

case basis. 

No Surface Occupancy (NSO) 
• Prohibit well pad construction in riparian areas to minimize adverse impacts to riparian 

values on the Jicarilla Ranger District. 

Controlled Surface Use (CSU) 
Water Quality/Soils 
• Exclude well pad construction on slopes greater than 20 percent with cuts over 15 feet, 

except when other resource needs dictate. 
• Prohibit new road crossings on slopes greater than 40 percent. 
• Require all roads to be designed by a licensed engineer and approved by a Forest Service 

engineer. 

Visual Resources 
• Any new leases in Vaqueros Canyon along State Highway 64 will have a controlled 

surface use lease stipulation to meet the visual quality objective of Partial Retention. 

Areas of Resource Concern 
No special areas would be designated. These areas would be managed very similar to the adjacent 
areas over time. 

Comparison of Alternatives 
Table 5 compares the key management actions proposed under each alternative and identifies 
whether they would be applied as conditions of approval or lease stipulations under existing and 
new leases. 

Existing leases include those currently active and those held by production. 

New leases include areas that are currently not under lease, as well as those that become available 
in the future through the termination, expiration, or relinquishment of an existing lease. Under 
Alternative C, no new leases would be available for development. 
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Case-by-case decision is usually made based on site-specific information during the APD 
process. 

Visual quality objective (VQO) is used interchangeably with scenic integrity level in this DEIS. 
VQO is defined in the forest plan. Scenic integrity level is a term from a new Forest Service 
system of managing visual resources which allows for an acceptable variation of one level. 
Therefore, oil and gas development could be allowed to cause a change to Partial Retention and 
still meet forest plan requirements of Retention. 

Alternatives Considered  
but Eliminated from Detailed Study 
Federal agencies are required by NEPA to rigorously explore and objectively evaluate all 
reasonable alternatives and to briefly discuss the reasons for eliminating any alternatives that 
were not developed in detail (40 CFR 1502.14). Public comments received in response to the 
proposed action provided suggestions for alternative methods for achieving the purpose and need. 
Some of these alternatives may have been outside the scope of consideration for oil and gas 
leasing and development, duplicative of the alternatives considered in detail, or determined to be 
components that would cause unnecessary environmental harm. Therefore, some alternatives 
were considered, but dismissed from detailed consideration for reasons summarized below. 

Prohibit Any New Oil and Gas  
Development in Designated Areas 
Comments received requested consideration of the elimination of oil and gas production activities 
during animal occupation of winter range areas and the limitation of well pad locations to areas 
adjacent to collector roads. There were also recommendations to require directional drilling and 
cluster development. This alternative was considered but eliminated from detailed study because 
it would severely limit access to existing leases and available mineral reservoirs and is 
inconsistent with Federal laws and mandates for multiple use of public lands, as well as the 
Mining and Minerals Policy Act of 1970 and the Minerals Policy Research and Development Act 
of 1980. The Forest Service cannot prescribe how existing leases can be developed, but 
alternatives under consideration incorporate encouraging directional drilling, collocation of 
facilities, and the development of plans for groups of wells and roads in order to better manage 
impacts to surface resources. Proposed COAs and lease stipulations are considered adequate to 
protect sensitive environmental resources without prohibiting oil and gas activities on most of the 
district. 

Eliminate Restrictions on Placement of Roads and Pipelines 
This alternative would eliminate the requirement to place pipelines along existing roads or other 
corridors and would allow new roads and pipelines to be constructed cross country without 
restrictions. The alternative was considered but eliminated from detailed study because it could 
cause excessive surface disturbance and was considered inconsistent with Forest Service policies 
for preserving resources and managing multiple uses. Exceptions to these restrictions are included 
in the action alternatives if the location and alignment can be shown by the operator to benefit 
surface resources. 
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No Net Increase in Surface Disturbance or Road Density 
Scoping comments received requested consideration of an alternative that would substantially 
slow new well development, minimize road density, and avoid associated environmental impacts. 
The primary reasons for this alternative would be to preclude further wildlife habitat 
fragmentation, reduce the spread of noxious weeds, minimize degradation of vegetation and water 
and air quality, reduce off-road access by motorized vehicles, and reduce overall vehicle traffic. 

This alternative was considered but eliminated from detailed study because it would severely 
limit access to existing leases and available mineral reservoirs. Approximately 98 percent of the 
Federal gas resources are already leased, and many of those leases are held by production. The 
leaseholders have paid the Federal Government for the right to extract the minerals covered by 
those leases. The government, in turn, has entered into a contractual agreement to permit 
leaseholders to develop those resources. Leaseholders are required by regulation to develop and 
efficiently extract the resources covered by their leases. 

In addition to economic issues, an alternative requiring no net increase in surface disturbance 
would prevent the orderly drainage of gas from underground formations. Linking new 
development to the rate of plugging and abandonment of old wells or the decommissioning of 
other roads would severely reduce the number of new wells and place undue limits on existing 
leases. Such an alternative would also run counter to National Energy Policy direction to meet 
increased demands for natural gas. 

Road Density Limits 
Several alternatives were analyzed in detail in the previous 2003 draft environmental impact 
statement that utilized road density as a method of limiting disturbance to surface resources. The 
method used for developing these alternatives was perceived as restricting access to existing oil 
and gas leases and outside the scope of the existing terms and stipulations of these leases, thus has 
been eliminated from further consideration in this analysis. Approximately 98 percent of the 
Federal gas resources on the district are already leased, and many of those leases are held by 
production. The leaseholders have paid the Federal Government for the right to extract the oil and 
gas covered by these leases. The government, in turn, has entered into a contractual agreement to 
permit leaseholders to develop those resources. Leaseholders are required by regulation to 
develop and efficiently extract the resources covered by their leases. 

Full Future Field Development 
An alternative that would have analyzed impacts of a full future field development was 
considered but eliminated from detailed study. A full future field development scenario would 
involve well development implemented at the maximum densities authorized by New Mexico Oil 
Conservation Division. The Mesa Verde and Dakota Formations are authorized at up to eight 
wells per square mile and the Pictured Cliffs and Fruitland Formations are authorized at up to 
four wells per square mile. There is speculation that the Pictured Cliffs Formation spacing may 
eventually be increased to eight wells per square mile. 

This alternative was not analyzed in detail because it is beyond what could be considered 
reasonably foreseeable, based on the reasonable foreseeable development scenario and industry 
projections. The costs of accessing many of these sites would be exorbitant due to rough terrain 
and required mitigation measures associated with minimizing adverse impacts to archeology and 
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other surface resources. Also, the speculative nature of this alternative does not allow for 
reasonable, accurate analysis at this time. 

Comparison of Impacts of Alternatives 
This section provides a summary of the effects of implementing each alternative. Information in 
table 6 is focused on activities and effects where different levels can be distinguished 
quantitatively or qualitatively among alternatives. 

Table 6. Comparison of effects under each alternative* 

Impacts of Actions Considered Alternative A 
(No Action) 

Alternative B 
(Proposed 

Action) 
Alternative C Alternative D

Energy Minerals 

Projected number of new wells 733 751 733 751 

Projected miles of new roads 189 193 189 193 

Total short-term new surface 
disturbance in acres 3,228 3,306 3,228 3,306 

Total long-term bare ground from 
existing and new 
wells/roads/pipelines in acres 

4,157 4,197 4,157 4,197 

Soils, Watershed Management, Water Resources 
Increase in bare ground over current 
conditions 67% 69% 67% 69% 

Total predicted sediment yield from 
roads (tons/year) 6,889 7,107 6,889 7,107 

Increase in sediment yield from roads 
over existing conditions 34% 38% 34% 38% 

Air Quality 
Pre-mitigation net change in annual 
air emissions associated with gas 
production by end of 20-year 
planning period (tons/year) 

VOC: 165.7 
CO: 3,858.5 
NOx: 3,958.3 
PM10: 1.68 

VOC: 169.8 
CO: 3,955.7 
NOx: 4,058.1 
PM10: 1.73 

VOC: 165.7 
CO: 3,858.5 
NOx: 3,958.3 
PM10: 1.68 

VOC: 169.8 
CO: 3,955.7 
NOx: 4,058.1
PM10: 1.73 

Pre-mitigation PSD Class I increment 
analysis for NO2 

Not significant 

Pre-mitigation visibility impacts on 
Class I areas from projected new gas 
wells 

Significant 

Vegetation/Wildlife Habitat 
Grassland -4.6% -4.8% -4.6% -4.8% 

Reclamation 
Grassland  +40.5% +41.0% +40.5% +41.0% 

Changes in 
vegetation 
community/ 
habitat type 
due to well Shrubland -2.5% -2.5% -2.5% -2.5% 
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Table 6. Comparison of effects under each alternative* 

Impacts of Actions Considered Alternative A 
(No Action) 

Alternative B 
(Proposed 

Action) 
Alternative C Alternative D

Mixed Conifer  -0.2% -0.2% -0.2% -0.2% 
Piñon-Juniper -2.0% -2.0% -2.0% -2.0% 

pad/road/ 
pipeline 
construction 

Ponderosa Pine -1.5% -1.6% -1.5% -1.6% 

Amount of district with >250-acre 
core areas >¼ mile from a road 
(percent/number of core areas) 

9.3% / 22 8.6% / 21 9.3% / 22 8.6% / 21 

Amount of district with >250-acre 
core areas >½ mile from a road 
(percent/number of core areas) 

No core areas meeting criteria would remain. 

Relative habitat disturbance in winter 
big game ranges 

Least due to 
high level of 
seasonal road 
closures 

Mid-range due 
to level of 
seasonal road 
closures (fewer 
than 
Alternatives A 
and C, more 
than Alternative 
D) 

Least due to 
high level of 
seasonal road 
closures 

Most due to 
low level of 
seasonal 
closures 

Effect on current management 
indicator species population and 
habitat trends 

Minimal 

Effect on migratory bird habitat Minimal 

Effect on threatened, endangered, 
and sensitive species Minimal 

Heritage Resources 
Potential for increased access to 
archeological sites 

Lowest in 
winter big 
game ranges 
due to seasonal 
closures; no 
limits on new 
roads 

Winter big 
game 
ranges⎯fewer 
seasonal 
closures so 
fewer limits 
than no action; 
lowest public 
access on new 
roads due to 
proposed gates

Least overall: 
lowest in 
winter big 
game ranges 
due to seasonal 
closures; 
lowest public 
access on new 
roads due to 
proposed gates 
and fewer new 
roads 
projected 

Highest 
overall: fewer 
seasonal 
closures so 
fewer limits 
than proposed 
action; highest 
public access 
on new roads 
due to lack of 
proposed gates 

Potential for changes to setting and 
surroundings of heritage resources High 
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Table 6. Comparison of effects under each alternative* 

Impacts of Actions Considered Alternative A 
(No Action) 

Alternative B 
(Proposed 

Action) 
Alternative C Alternative D

Visual Resources 
Summary of visual impacts Vaqueros Canyon likely to be degraded from Retention to at least 

Partial Retention due to projected development of wells, roads, and 
pipelines. Other areas designated as Modification would experience 
additional disturbance. 

Livestock Grazing 
Decrease in animal unit months for 
livestock grazing⎯total for district 

Approximately 15 AUMs would be removed from production by 
short-term disturbances; 8 AUMs removed from production by long-
term bare ground 

Recreation 

Roaded 
Natural 45% / 38% 45% / 38% 45% / 38% 45% / 38% 

Semiprimitive 
Motorized 50% / 54% 51% / 55% 50% / 54% 51% / 55% 

Recreation 
opportunity 
spectrum 
categories affected 
by construction of 
wells/roads 
(percent of total 
wells 
projected/percent 
of total roads 
projected) 

Semiprimitive 
Nonmotorized 3% / 6% 3% / 6% 3% / 6% 3% / 6% 

Wild and Scenic Rivers Eligibility 
Effect on the five eligible canyons 
for designations as wild and scenic 
rivers 

Changes to visual landscape and wildlife habitat would eliminate 
eligibility for all areas. 

Social and Economics 

Total employment⎯annual, full-time 
equivalent jobs (no.) 248.0 254.4 248.

0 254.4 

Total labor income⎯services 
required to drill and operate a well 
(million 2005 $) 

10.3 10.6 10.3 10.6 

Environmental Justice 

Impacts to minority and low-income 
populations Not significant  

* The effects in this table include projected direct, indirect and reasonable foreseeable cumulative effects. The scope of 
the decision to be made as part of this analysis is programmatic in nature, thus potential development may or may not 
actually occur but represent the Agency’s best estimate based upon projected long-term development provided by 
industry.
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Chapter 3. Affected Environment and 
Environmental Consequences 

This chapter summarizes the physical, biological, social, and economic environments of the 
project area and the effects of implementing each alternative on that environment. It also presents 
the scientific and analytical basis for the comparison of alternatives presented in the alternatives 
chapter. 

Introduction 
One of the decisions to be made by the Forest Service relates to the leasing of currently unleased 
parcels within the Jicarilla Ranger District. The final decision by the forest supervisor will not 
only determine which parcels, if any, would be available for leasing, but also under what 
stipulations. To guide this decisionmaking process, the effects analyses presented in chapter 3 
provides relevant resource-specific information about each parcel to aid the identification of the 
impacts on those surface resources. More detailed information and analysis is presented in the 
resource and resource use sections of this chapter, but a summary of key characteristics of each 
unleased parcel is presented in the list and table 7 below. The locations of each parcel are shown 
with their associated numbers on figure 11 (northern part of the district) and figure 12 (southern 
part of the district). 

1. Township 28 North, Range 4 West, Section 24. Valencia Canyon, identified as an area 
of resource concern, runs through the northwest corner of this parcel, and Piedra Blanca 
Canyon runs through the southeast corner. The terrain ranges from an elevation of 7,180 
feet in the northwest, to a high of 7,420 feet in the center, and down to 7,200 feet in the 
southeast portion. Over half of this parcel (55 percent) is covered in piñon/juniper 
woodlands, with ponderosa pine and sagebrush comprising the rest of the vegetation 
(covering 40 and 5 percent, respectively). 

2. Township 29 North, Range 5 West, Section 1. La Baca Canyon, at an elevation of 
7,100 feet, runs southwest through the bottom one-third of this parcel, which is 
characterized by very rugged terrain. A relatively flat mesa covers about 20 percent of the 
northern portion, with a maximum elevation of 7,700 feet. Piñon/juniper dominates this 
parcel, covering approximately 88 percent, with Douglas-fir and ponderosa pine 
comprising the other vegetative cover types (covering 8 and 4 percent, respectively). 

3. Township 30 North, Range 4 West, Section 28. The southwest portion of this parcel is 
located in Manuel Canyon. Overall, relief significantly varies in this small area, with 
elevations ranging from 7,400 to 7,580 feet. Ponderosa pine dominates this parcel, 
covering approximately 78 percent, with shrubland and grassland comprising the 
remaining vegetation types (covering 20 and 3 percent, respectively). 

4. Township 30 North, Range 4 West, Section 35. Ruben Canyon runs south along private 
property adjacent to this parcel, while Manuel Canyon runs south in the eastern portion. 
This parcel has a narrow, relatively flat strip that runs north-south through the center with 
about two-thirds consisting of steep transitions into adjacent canyons. Shrublands are 
most common (comprising 65 percent), followed by piñon/juniper (35 percent). 

5. Township 31 North, Range 4 West, Section 34. Ulibari Canyon borders the northern 
portion of this parcel, while Cañon Chicosa borders the southern. Both canyons steeply 
transition to Chicosa Ridge, a narrow east-west trending feature that runs through the 
middle one-third of this parcel. This parcel encompasses the Mexican spotted owl (MSO) 



Chapter 3. Affected Environment and Environmental Consequences 

64 DEIS for Surface Management of Gas Leasing and Development, Jicarilla Ranger District 

protected activity center (PAC). Piñon/juniper dominates (covering 91 percent), with 
Gambel oak and grassland comprising the remaining (covering 6 and 3 percent, 
respectively). 

6. Township 31 North, Range 5 West, Section 1, SE ¼. Eula Canyon runs northeast to 
southwest through this parcel. Elevation ranges from over 6,400 feet in the canyon 
bottom to 6,807 feet on an unnamed peak in the southwest part. The entire parcel is 
vegetated with piñon/juniper. 

7. Township 31 North, Range 5 West, Section 1, SW ¼. The confluence of Bancos 
Canyon and Eula Canyon, which runs northeast to southwest through this parcel, is in the 
southwestern corner. Elevations range from approximately 6,350 feet in the canyon 
bottom to 6,943 feet on an unnamed peak in the northern part. Some grass exists in the 
Bancos Canyon bottom, but over 90 percent of this parcel is covered with piñon/juniper. 

8. Township 32 North, Range 4 West, Section 7. The parcel is situated within the steep 
transitional boundaries of the Carracas Rim into a drainage canyon cutting north through 
the center. Ponderosa pine dominates the parcel (covering 67 percent), followed by 
piñon/juniper (covering 27 percent); Gambel oak and shrubland constitutes the remaining 
6 percent. 

9. Township 32 North, Range 4 West, Section 32, S ½. The headwaters of Eula Canyon 
run northeast to southwest through this parcel. Elevations range from 6,900 to over 7,300 
feet. Vegetation is a mixture of ponderosa pine and piñon/juniper. 

10. Township 32 North, Range 5 West, Section 21. Saltero Canyon, which runs from east 
to west, bisects this parcel. The elevation varies from approximately 6,400 feet at the 
bottom of the canyon to over 7,000 feet in the southern portion of this area. Piñon/juniper 
covers 65 percent of the area, while grasses, shrubs, and ponderosa pine comprise the rest 
of the vegetation types. 

11. Township 32 North, Range 5 West, Section 28. The northern two-thirds of this parcel is 
located on Quintana Mesa and is relatively flat as a result. Peters Canyon represents the 
steep transition to the mesa and occupies the southern one-third of the parcel. In addition, 
the southeastern corner falls within Bancos Canyon, an area of resource concern. 
Piñon/juniper woodlands cover the entire parcel. 

12. Township 32 North, Range 5 West, Section 34, S ½ and Section 35, SW ¼. Bancos 
Canyon bisects this parcel laterally. Peters Canyon and Rincon Quemado flow into 
Bancos Canyon near the western border. The parcel ranges from 6,400 feet in elevation in 
the canyon bottom to over 6,900 feet on an unnamed peak in the northeastern portion. 
Piñon/juniper is the dominant vegetation, covering over 64 percent of the parcel; grass 
covers the rest. 

Climate 
The climate of the project area is classified as arid Continental, characterized by cool, dry winters 
and warm dry summers. The large distance from any source of oceanic moisture creates a climate 
of abundant sunshine and large diurnal variations in temperature. 
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Figure 11. Unleased parcels in the northern part of the Jicarilla Ranger District 
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Figure 12. Unleased parcels in the southern part of the Jicarilla Ranger District 
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Due to its location in the southern Rocky Mountains, wintertime Pacific storm systems borne by 
westerly winds lose much of their moisture prior to passing through the region. The peak 
precipitation season occurs during late summer and early fall, when moisture moves into the 
region from the Gulf of Mexico in association with the western extension of the Bermuda High. 
Data from the New Mexico State University Agricultural Science Center at Farmington from 
1978 through 2000 and at Dulce from 1906 through 2001 are used to characterize the project 
region climate (WRCC 2001). The Jicarilla Ranger District experiences an average precipitation 
of 15 inches and colder conditions than those that occur at Farmington and warmer and drier than 
those at Dulce. 

The average annual precipitation at Farmington, west of the project area, is 8.8 inches. The driest 
and wettest months are June and August, when 0.3 and 1.2 inches of rain occur, respectively. The 
average high and low temperatures at Farmington in August are 90 and 59 degrees Fahrenheit 
(ºF), respectively. The January average high and low temperatures are 42 and 19 ºF. 

The average annual precipitation at Dulce, east of the project area, is 17.6 inches. The driest and 
wettest months are June and August, when 0.8 and 2.5 inches of rain occur, respectively. The 
average high and low temperatures at Dulce in August are 83 and 46 ºF, respectively. The January 
average high and low temperatures are 38 and 3 ºF. 

The large-scale winds within the region tend to prevail from the southwest and westerly 
directions during the daytime hours for much of the year. However, local wind conditions can 
vary substantially from this general pattern throughout the project region, due to the effects of 
topographic channeling and mountain-valley circulations. For example, data collected at the 
Bloomfield monitoring station by the New Mexico Air Quality Bureau (NMAQB) shows a high 
frequency of easterly and westerly winds (Ball 2001). This is due to the presence of the east-west 
aligned San Juan River valley, which forces winds up the valley during daytime heating and down 
the valley at night, as cold air drains down this topographic depression. Additionally, winds at this 
station prevail from the north in association with nighttime drainage winds that flow down the 
localized sloping terrain. 

Geology 
Structural and Physiographic Characteristics 
The Jicarilla Ranger District is located in the northeastern part of the San Juan Basin. The San 
Juan Basin is an asymmetrical syncline that extends from northwestern New Mexico into 
southwestern Colorado. Roughly circular in shape, the basin is approximately 200 miles long 
(north to south) and 130 miles wide (including its Colorado portion) and covers approximately 
25,000 square miles (figure 13). Surface elevations range from approximately 6,200 feet to 
almost 7,700 feet. The basin is composed of layers of sedimentary rocks that range in age from 
Cambrian to Quaternary, underlain by Precambrian rocks. 

The stratigraphy of the basin resulted from inundation by epicontinental seas between periods of 
major uplift. Depositional environments of the various rock units include deep marine, shoreline, 
continental, and fluvial. Cretaceous formations were downwarped into the basin during the late 
Cretaceous until the early Tertiary Laramide tectonic event. By the end of the Laramide uplift, 
Cretaceous rocks reached their maximum depth of burial, and the basin achieved its current 
structural configuration. Canyons were created in the area as the southern tip of the Rocky 
Mountains and the San Juan Mountains to the north rose. Subsequent regional heating enhanced 
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the deeply buried organic matter to a level that generated gas in the center of the basin and oil at 
the margins. Basement rock outcrops, including the eroded cores of the Zuni, Jemez, and Sangre 
de Cristo uplifts, form the edge of the basin to the east. The basin is bordered on the northeast by 
the Archuleta Anticlinorium and on the east by the Nacimiento uplift (BLM 2000a). Formations 
dip gently to a low point in the northeastern part of the San Juan Basin (Engler et al. 2001). 

The Jicarilla Ranger District is included in the Colorado Plateau Semidesert Physiographic 
Province (Bailey 1995), a land surface form that consists of tablelands exhibiting moderate to 
considerable relief. The surficial geology of the San Juan Basin in the area of the district consists 
primarily of Tertiary alluvium (unconsolidated silts, sands, clays, and gravels) underlain by the 
pink-tinted San Jose Formation (layers of sandstone, siltstone, shale, and conglomerate). Tertiary 
sediments are exposed in the canyons that trend northwest toward the San Juan River. In areas 
where it is exposed, the San Jose Formation erodes as irregular ledges and slopes. In some places, 
the San Jose Formation erodes into mushroom-shaped rocks, largely the work of wind and wind-
driven rain (Chronic 198). The surface water drainage network has created arroyos, washes, and 
canyons that are typically narrow and widely spaced. 

Lithology 
The lithology of the San Juan Basin consists mainly of shales and sandstones of varying grain 
size but also includes coals, carbonates, and igneous rocks. Sedimentary rocks display an 
aggregate thickness of over 14,000 feet near the Colorado-New Mexico border. In the deepest 
part of the basin the elevation of the top of the Precambrian basement rocks is more than 7,500 
feet below sea level. Formations representing the Permian period through the Pennsylvanian 
period consist mainly of shales and sandstones. The Cretaceous-age rocks represent 6,000 feet of 
sandstones, siltstones, shales, and coals (Landes 1970) shown in figure 14. The Cretaceous 
formations are gas-bearing reservoirs, some of which are produced from wells in the Jicarilla 
Ranger District. 

The predominant hydrocarbon-producing reservoirs beneath the district are the Cretaceous 
Pictured Cliffs, the Mesaverde Group, the Dakota Formations, and the Basin Fruitland Coal 
Formation. They are shown in relation to other basin formations in the geologic column displayed 
in figure 15. These formations contain both source rocks and natural reservoirs for oil and gas. 
Slow decomposition of plant and animal material within the source rocks resulted in hydrocarbon 
deposits. The Pictured Cliffs Sandstone is a gas reservoir consisting of a shoreline sandstone 
composed of an upper medium- to thick-bedded, ledge-forming sandstone and a lower thick, very 
fine-grained sandstone with interbedded shales and siltstone. The Mesaverde Group is a series of 
gas reservoirs that represents a single regression and transgression cycle of the epicontinental 
Cretaceous sea. These are not blanket sands but are discontinuous shoreline deposits. The main 
gas-producing sandstones are the Cliff House at the top of the group and the Point Lookout at the 
bottom. The Dakota Sandstone is a gas reservoir consisting of a transgressive sequence composed 
of sandstone, shale, minor conglomerates, and coal. The upper sandstones in the Dakota represent 
shoreline and offshore marine sand deposits. The Fruitland coalbeds formed in coastal plain 
settings and consist of many interfingering deposits of interbedded sandstones, siltstones, shale, 
carbonaceous shales and coal, and contains the coal resources that produce coalbed methane as 
well as mineable coal. 
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Source:  Engler et al. 2001 

Figure 13. Plan view of the San Juan Basin showing structural features  
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Source:  Engler et al. 2001 

Figure 14. Cross-section of the San Juan Basin 
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Source: Engler et al. 2001 

Figure 15. Geologic time column of the San Juan Basin 
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Energy Minerals 

Affected Environment  
The exploration for and production of natural gas are the primary mineral activities in the Jicarilla 
Ranger District. The natural gas production rate from the entire San Juan Basin is approximately 
4 billion cubic feet per day (Bcfd), of which approximately 4 percent (or approximately 160 
million cubic feet (MMcf) per day) is extracted from the district. Rents and royalties received 
from natural gas production on the Jicarilla Ranger District was $20,424,320 in fiscal year 2001 
with rents and bonuses totaling $20,160.30 during the same year (MMS 2001). There were 131 
producing leases covering 155,605 acres, including private land. Additional information on the 
economic value of natural gas production in the district is provided in the “Economics” section of 
chapter 3. 

As of late 2004, there are 758 well locations and approximately 445 miles of associated access 
roads, pipelines, compressor stations, and other facilities located in the district. Gas wells in the 
district produce primarily from the Pictured Cliffs, Mesaverde Group, Fruitland Coal, and Dakota 
Formations. Approximately 582 wells are active and 139 wells are plugged and abandoned. The 
status of the remaining wells, however, is temporarily abandoned, shut in, or unknown. 
Approximately 26 percent of the active wells are drilled to the Fruitland Coal and approximately 
37 percent to the Blanco-Mesaverde. Fluid minerals development in the district began in the 
1950s and many of the original wells are still producing. The life of a well in the San Juan Basin 
can extend more than 50 years. Figure 16 displays the locations of these existing wells within the 
project area. 

Future hydrocarbon extraction may include further development of the Pictured Cliffs, Mesaverde 
Group, Fruitland Coal, and Dakota Formations, in addition to development of the Tertiary sands 
of the Ojo Alamo, Nacimiento, and San Jose Formations. The reasonable foreseeable 
development scenario (Engler et al. 2001) projects that approximately 100 new wells may be 
drilled to the Tertiary Sands and the remainder to currently producing formations during the next 
20 years. Anticipated future development in the district over the next 20 years was estimated by 
the reasonable foreseeable development scenario (Engler et al. 2001) to be approximately 694 
new wells in total. More recent estimates provided by industry indicate a possibility of 751 new 
wells that would be drilled in the district over the next 20 years at an average rate of 
approximately 40 wells per year. 

Coalbed methane in the San Juan Basin is produced from the Cretaceous Fruitland Formation. 
Production of coalbed methane from the Fruitland coalbeds began in the late 1980s. As of the 
year 2000, more than 80 percent of the coalbed methane production in the United States (U.S.) 
originated from the San Juan Basin. The coalbeds exhibit a net thickness of 50 to 70 feet. A 
typical wellbore may encounter 6 to 12 coalbeds with a maximum thickness of 20 to 30 feet for 
any particular coalbed (Ayers 2002). Over 4,000 wells have been drilled to the Fruitland Coal in 
New Mexico (New Mexico Tech 2005). The wells are drilled to an average depth of 2,600 feet. 

.
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Figure 16. Locations of existing wells in the Jicarilla Ranger District
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Fruitland coalbed wells in the fairway are usually completed as open-hole cavities at depths that 
range from 750 to 3,600 feet and produce up to 6 MMcf of gas per day. (The fairway, also called 
the Fruitland Fairway, is an area that aligns closely with the Fruitland coal formations trending 
northwest in the San Juan Basin. Rates of coalbed methane production in the fairway are much 
higher than anywhere else in the basin.) Permeability in the Fruitland is facilitated by two face-
cleat systems and is the highest in the fairway. Fracture stimulation with water may be required to 
enhance production. Formations in some portions of the basin may require fracture simulation 
through a cased wellbore. These wells produce from 50 to 500 thousand cubic feet (Mcf) of gas 
per day (Ayers 2002). 

There are no known locatable minerals in the district. There is a small mineral material program 
consisting of an occasional request for the disposal of rock for personal use; this usually consists 
of one pickup truck load per year. The district also provides approximately 21 borrow pits, 
averaging 3 acres in size to supply sandstone for the stabilization of roads and well pads. 
Sandstone is used to surface roads that are highly erodible and to help provide support during wet 
weather conditions. 

Minerals Management 
The Jicarilla Ranger District cooperates with the BLM to ensure that management goals and 
objectives are achieved where minerals (e.g., oil and gas) underlie lands managed by the Forest 
Service. The Forest Service is responsible for managing surface resources, part of which includes 
approving the surface use plan of operations that is submitted to the BLM as part of the 
application for permit to drill by the developer. The surface use plan of operations outlines how 
the operator will use the land, including the well site layout, the locations of roads and pipelines, 
and methods of handling waste disposal and water sources. The Forest Service can add 
requirements to the surface use plan of operations to protect surface resources and Forest Service 
roads, and to ensure the mineral extraction activity complies with the forest plan. Reclamation 
plans are required for all proposed surface-disturbing activities to return the land to productive 
uses consistent with the ecological capability of the area in accordance with land management 
goals. 

The BLM is responsible for approving the drilling plan, which consists of technical specifications 
for drilling and completing a well, including drilling and casing specifications, cementing 
requirements, and ground water protection. 

BLM Onshore Oil and Gas Orders, Notices to Lessees (NTL)/Operators, standard conditions of 
approval, and general requirements constitute the range of standard operating procedures in 
addition to environmental protection measures that are applied to individual operators and 
projects, as applicable, and are authorized by 43 CFR 3160. Examples of typical conditions of 
approval and standard terms and conditions used in the district are included in appendix C. 

The relevant Onshore Oil and Gas Orders include: 

• Onshore Order 1, Approval of Operations 
• Onshore Order 2, Drilling Operations 
• Onshore Order 3, Site Security 
• Onshore Order 4, Measurement of Oil 
• Onshore Order 5, Measurement of Gas 
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• Onshore Order 6, Hydrogen Sulfide Operations 
• Onshore Order 7, Disposal of Produced Water 
• Draft Onshore Order 8, Workovers and Subsequent Well Operations, including 

abandonment. This is currently draft status but is being used as interim guidance. 

The New Mexico BLM has issued a number of notices to lessees to those companies that operate 
on Federal and American Indian leases. The notices to lessees provide instructions for a specific 
field or area of a jurisdictional BLM district or state. The notices to lessees are consistent with or 
exceed the minimum standards specified in the 43 CFR 3160 regulations or onshore orders. The 
following list of notices to lessees is effective in the BLM Farmington Field Office (FFO) and is 
applied to oil and gas operations in the Jicarilla Ranger District: 

• Cultural Resource Surveys⎯NTL 85-1 
• Painting of Oil Field Facilities⎯NTL 87-1 
• Requirements to Operate on a Federal Lease and Notice of Change of Operator⎯NTL 

89-1 
• Standards for Use of Electronic Flow Computers and Electronic Gas Measurement 

Systems⎯NTL 89-2 
• Requirements to Operate on Federal and Indian Leases: Casing and Cementing 

Requirements⎯NTL 90-1 
• Waste Disposal⎯NTL 92-1 
• Limits for Accumulation of Oil in Water Disposal Pits and Tanks⎯NTL 92-3 
• Limits for Accumulation of Oil in Water Disposal Pits and Tanks⎯NTL 92-3A 
• Nonmechanical Temperature/Gravity Compensation on Lease Automatic  

Custody Transfer Units⎯NTL 92-4 
• Standards for Meters Measuring Low Gas Volumes⎯NTL 92-5 
• Modification of Production Equipment to Prevent Bird and Bat Losses⎯NTL 93-2 
• Management of Sound Generated by Oil and Gas Production and Transportation⎯NTL 

03-1 (BLM Farmington Field Office) 

Spacing 
The density of wells drilled into a specified formation is determined by the regulated spacing of 
that specific formation, as described in chapter 1. Spacing is regulated by the NMOCD and is 
intended to define the boundaries within which an operator must drill within a section. The 
spacing of a formation essentially defines windows within a section where it is permissible to 
drill. Spacing is intended to provide minimum offsets between wells and from section boundaries 
so that reserves are not drained by adjacent wells, and to ensure that oil and gas reserves are fully 
and efficiently drained. Spacing requirements help to determine the location of wellheads on the 
surface because wells are typically drilled vertically. 

The Pictured Cliffs produces natural gas from wells spaced at 160 acres per well. The Mesaverde 
Group produces natural gas from wells spaced at 320 acres per well, with optional infill 
development allowed on an 80-acre-per-well basis. The Dakota produces natural gas from wells 
spaced at 80 acres. The Fruitland Coal produces gas from wells spaced at 320 acres per well with 
infill development allowed on a 160-acre-per-well basis. The reasonable foreseeable development 
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scenario suggests the possibility of Tertiary Sands being spaced at 40 acres per well at some point 
in the future due to the discontinuous nature of the sandstone bodies in the reservoir (Engler et al. 
2001). 

Drilling Operations 
Drilling and completing a producing well require a supporting infrastructure that includes the 
construction of well pads and access roads in addition to the installation of pipelines and ancillary 
equipment. To construct a well pad, a site is cleared of vegetation, leveled, and compacted to 
accommodate heavy equipment. The topsoil is removed and stockpiled for use during 
reclamation. A reserve pit is then dug for the mixing and storage of drilling mud during drilling 
operations. It must be filled after drilling is complete and reclaimed within 120 days of closure. 
The dimensions of the pit vary according to well depth, size and shape of the location with the 
depth ranging from 6 to 15 feet. Though some reserve pits are unlined, other pits must be lined 
with reinforced plastic in order to prevent fluid loss and contamination of water resources if 
located in sensitive areas. Water and condensate storage tanks are usually located on the pad 
unless there are topographic limitations. The area not needed for long-term operation is 
revegetated with native grasses after drilling is complete. 

Following construction of the access road and well pad, a mobile drilling rig is transported to the 
well site in sections and erected on the well pad. Drilling operations are conducted inside the 
conductor pipe. Routine drilling operations normally include: (1) keeping a sharp bit on bottom to 
penetrate the subsurface; (2) adding new joints of pipe at the surface as the hole deepens; (3) 
removing the drill string from the hole to install a new bit and running the drill pipe back to the 
bottom (“tripping the hole”); and (4) installing and cementing casing. Surface casing is installed 
to protect fresh water aquifers. Using coiled tubing is an alternative to the usage of straight, 
segmented drill pipes when drilling shallower locations or extended reach wells. It is sometimes 
used in wellbores that deviate from vertical (directional wells). 

In this discussion, conventional drilling refers to drilling a vertical wellbore. Alternative drilling 
technologies are sometimes used to access hydrocarbons that would not be accessible by drilling 
conventionally. Alternative drilling technologies include, but are not limited to, directional and 
horizontal drilling. Directional or horizontal drilling can be used in special situations to facilitate 
access to formation objectives, or if the topography is constrained. Horizontal drilling and 
completion techniques may be successful when accessing a single extensive coalbed; however, 
multiple layers of coalbeds are typically present in the San Juan Basin. Some 
directional/horizontal wells have been permitted to the Fruitland Formation and the Point 
Lookout Formation recently. 

Other drilling technologies that minimize new surface disturbance include commingling, 
collocation, or twinning on existing locations. The ability to commingle gas produced from 
different formations and to complete more than one formation within the same wellbore (dual 
completion) allows operators to maximize production from a single well pad. Gas produced from 
the Mesaverde and Dakota Formations can be commingled either downhole or at the surface. 

Water used in drilling operations is obtained from wells drilled specifically for this purpose, from 
the San Juan or Animas Rivers, from the Navajo Reservoir, or from local municipalities. The 
water is trucked to the location from its source to the reserve pit at the drilling well. The coalbed 
methane-producing Fruitland Formation contains more water than the non-coalbed methane 
formations, and less water is required for drilling. Drilling to the Pictured Cliffs Formation 
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requires approximately 1,600 barrels (1 barrel equals 42 gallons) of water. Drilling to the 
Mesaverde Formation requires from 4,800 to 7,500 barrels of water, while drilling to the Dakota 
Formation requires from 4,800 to 9,000 barrels of water. 

Production casing must be cemented in place to provide coverage and prevent interzonal 
communication between oil and gas horizons and usable water zones. In some conventional 
wells, including all coalbed methane wells in the San Juan Basin, cementing methods are more 
stringent. Stimulation is required if formation pressure cannot raise oil/gas to the surface or if 
formation permeability requires enhancement. Stimulation techniques used in the study area 
include acidizing, hydrofracing, cavitation, nitrogen stimulation, and carbon dioxide stimulation. 
Coalbed methane wells in overpressured zones are commonly completed using the open-hole 
cavity completion technique called cavitation. Coalbed methane wells in underpressured areas are 
stimulated using traditional stimulation techniques, such as hydrofracing and may also be 
cavitated as well. In addition, production from coalbed methane wells in the San Juan Basin is 
sometimes enhanced using nitrogen or carbon dioxide injection. Water requirements for these 
treatments depend upon the nature of the formation to be completed and the design of the 
completion process. 

A gas well may be flared for a short period to measure the amount of gas the well can produce per 
day and then shut in or connected to a gas pipeline. The flared gas on conventional wells contains 
almost pure methane with minor amounts of other gases such as nitrogen or carbon dioxide. On 
coalbed methane wells, testing may not be possible. If appreciable amounts of produced water are 
encountered, it is not practical to set up the necessary separation equipment, because there may 
not be enough gas to flare. 

Gas wells usually have some water associated and may have a small amount of light liquid 
hydrocarbons, called “drip” or condensate. This type of production represents the majority of 
liquid hydrocarbon production on the San Juan Basin. If there is no or insufficient natural 
pressure, a pump is installed to lift the product to the surface. Coalbed methane wells and some 
non-coalbed methane wells are not free flowing and may produce sufficient water where a 
particular type of artificial lift or pump must be used in order to remove the fluids that counteract 
the bottom-hole pressure exhibited by the reservoir. Approximately 30 percent of the production 
in the basin currently requires artificial lift. Plunger lift is the dominant form of artificial lift. 
Coalbed methane wells generally require an artificial lift (i.e., a pump) to remove the great 
amount of formation water produced in association with coalbed methane. 

Non-coalbed methane wells produce small amounts of water. Most of the water produced from 
conventional wells is transported by truck for disposal in permitted injection wells. All water 
produced in association with Fruitland coalbed methane production is trucked or transported 
through pipelines to an injection well for disposal. 

Noise 
Compressors are the greatest continuous producers of noise associated with oil and gas 
operations. Some compressors are located at individual well pads and service one well only. 
Larger compressor stations service many wells. The noise generated by drilling operations is 
almost as loud, but only lasts for the days it takes to drill a well. 

Noise is defined as unwanted or annoying sound typically associated with human activities that 
interferes with or disrupts normal activities. Sound and noise are measured as sound pressure 
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levels in units of decibels (dB). Response to noise varies according to its type, its perceived 
importance, its appropriateness in the setting and time of day, and the sensitivity of the individual 
receptor. Effects on human hearing are estimated by measurements in the A-weighting (dBA) 
network, which de-emphasizes lower frequency sounds to simulate the response of the human ear. 
The phon is a true measure of the response of the human ear. The use of the phon as a unit of 
loudness is an improvement over describing loudness levels in decibels, but it is not a 
measurement that is directly proportional to loudness. Measurements made in dBA approximate 
the loudness level in phons. Historically, a system of sound weighting curves has been used to 
measure loudness of a complex sound. The C-weighting scale has been used for loudness levels 
above 85 phons. The C-contour is intended to approximate the ear at very high sound levels. 
More recent work has not substantiated these historical associations so that weightings, such as 
the A-weighted scale and the C-weighted scale, are now largely conventional. Furthermore, the 
A-weighted scale is no longer restricted to low level sounds; it is frequently specified for rating 
sounds irrespective of level (Square One 2005). Therefore, the discussion in this section 
references dBAs. 

Noise values are logarithmic measurements. Every 10-dBA increase is perceived by the human 
ear as approximately twice the previous noise level. Sound level intensity decreases by 
approximately 6 dBA for each doubling of distance from the source. Further reduction occurs 
when sound energy travels far enough to be appreciably reduced by absorption. Some typical A-
weighted sound levels from common noise sources and sources associated with oil and gas 
drilling and production activities are presented in table 8. 

Table 8. Sound levels associated with noise environments and oilfield operations 

Noise Source  
(at 50 feet, unless noted) 

Scale of A-
weighted Sound 

Level (dBA) 

Human Perception of Noise 
Loudness (relative to a 

reference loudness of 60 dB) 

Diesel truck, 40 miles per hour 90 8 times as loud 

Gas compressor operations 89 Approximately 8 times as loud 

Well drilling operations/pumpjack 
operation  82 – 83 Approximately 4 times as loud 

Produced water injection facility 71 Approximately 2 times as loud 
(moderately loud) 

Normal speech 60 Reference loudness 

Light traffic 56 Approximately 3/4 as loud 

Bird calls (distant) 40 1/4 as loud (quiet) 

Source: Compiled from SAIC 2002 and BLM 2000 

The acoustic environment within the district is typical of a rural location, with day-night average 
sound levels ranging from 35 to 56 dBA (DOE 1998). Actual noise levels in and around the 
district are affected by specific noise events, intervening topography, vegetation, and 
meteorological conditions (e.g., wind speed and direction). Background noise levels on a wind-
free day in the district range from 30 to 35 dBA. 
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The district is not regulated by Federal, State, or local noise regulations; however, the BLM has 
established a noise policy that has been adopted by the Carson National Forest (BLM 2003a). The 
policy limits oil and gas-related noise sources to 48.6 decibels on the A-weighted scale (dBA) in 
designated noise sensitive areas. The noise sensitive areas total approximately 3,600 acres. 
Including the 400-foot buffer around each noise sensitive area, the total area affected by the noise 
policy is approximately 4,900 acres within the district. This limit would apply to sounds from 
operations that occur over a continuous 24-hour period on a continual, long-term basis (more than 
8 hours per day and longer than 1 week in duration). The noise standard would be met at the 
boundary of the noise sensitive area or 400 feet from the source if the source were located within 
400 feet of the noise sensitive area boundary. The seven noise sensitive areas in the district 
include two campgrounds, the administrative site, and four wildlife areas. The policy does not 
address noise from motorized vehicles. 

Surface Disturbance Associated With Gas Extraction Activities 
Gas wells are drilled on a location that occupies approximately 1.5 acres after interim 
reclamation. Although the original size of the well pad is usually approximately 3 acres, the size 
can still vary, based upon topography. Some wells in the district have been plugged and 
abandoned but not fully recontoured. In the past, some locations were left for use as camping sites 
for hunters or were considered to have sufficient vegetation which forest managers did not wish 
to redisturb the site through recontouring. 

Most of the 445 miles of currently used roads on the Jicarilla Ranger District (excluding 
decommissioned roads) are single-use roads built to service the gas industry and gated to keep 
traffic to a minimum. Bulldozers, graders, and other types of heavy equipment are used to 
construct and maintain roads that provide access to well pads. The roads are usually ditched on 
one side in order to divert surface water runoff and minimize erosion. 

Natural gas pipelines (gathering or flow lines) transport gas from individual wells to a trunk line, 
which, in turn, connects to the main transmission line from the area. Flow lines vary from 2 to 4 
inches in diameter and are usually buried. They are typically constructed within 20 feet of a 
well’s access road, which is within the road right-of-way. Occasionally, pipelines are routed cross 
country, but this type of route is not preferred by the district. 

Reservoir or transmission line pressures sometimes necessitate the use of compressors in order to 
produce the gas. Three compressor stations are located in the Jicarilla Ranger District. The 
stations generally contain multiple large individual compressors, and each station occupies 
approximately 2 acres. Central delivery points are more of an intermediate compressor stage and 
are usually located on an existing pipeline or on existing well locations. Wellhead compressors 
are also located on well pads. 

An estimate of surface disturbance associated with existing gas development was made based on 
the following assumptions: 

• Initial surface disturbance, including the removal of native vegetation, averages 3 acres 
per well pad for a single well. 

• The surface disturbance associated with each well pad averages 1.5 acres after interim 
reclamation. 
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• Roads and pipelines would be constructed within the same right-of-way; the right-of-way 
width typically granted by the district is approximately 45 feet wide. 

• Long-term surface disturbance associated with roads results in a disturbed width of 25 
feet after unused portions of the right-of-way are revegetated. 

• A central delivery point occupies approximately 0.25 to 0.5 acre, but since they are 
located on existing rights-of-way, additional disturbance is not included in the 
disturbance estimate. 

Using the assumptions listed above, construction of well pads in the district was estimated to have 
resulted in the removal of native vegetation and soil disturbance on approximately 1,137 acres for 
the existing 758 well pads. 

Surface disturbance associated with gas development in the district also results from the 
development of sandstone borrow pits, road construction, compressor station installation, and 
pipeline construction. Using the average disturbance figures associated with these activities, the 
current amount of unvegetated area associated with roads, pits, and compressor stations is 
approximately 1,349 acres. 

Environmental Consequences 
The primary impact to mineral resources under all alternatives would be the irreversible and 
irretrievable commitment of oil and gas resources in the district. Extraction of oil and gas 
resources in the district would vary according to the ability to access subsurface hydrocarbon 
resources under each alternative. 

The district projected the locations of 751 future wells according to state spacing and density 
rules. The total number of wells located was derived from the number projected by the reasonable 
foreseeable development scenario within the townships and ranges corresponding to the district 
boundaries as well as by information provided by operators. This produces a further increasing 
number of wells predicted by the reasonable foreseeable development scenario. The district 
considers the resulting estimate to be broadly indicative of future development activity. 

The Forest Service is not making site-specific well decisions at this time through this decision. 
Therefore, the number of wells that would be drilled under each alternative would vary only by 
those proposed in the unleased areas and the accompanying decision whether or not to lease those 
areas. 

Implementation of all alternatives would allow the development of all or most of the projected 
wells in the district. Alternative A (the no action alternative) would, by definition, allow minerals 
management as it currently exists. On current leases all projected wells could conceivably be 
drilled. New oil and gas leases would not be issued through this alternative and would be 
evaluated on a case-by-case basis at a later time. It is assumed that wells proposed on the 
unleased parcels would not be drilled under this alternative. 

Alternatives B and D would not impose additional mandatory restrictions to well development on 
existing leases; therefore, the number of wells that could be developed would also correspond to 
the projected maximum development. Cooperation with operators on existing leases would be 
sought on the areas of resource concern for additional protection of surface resources similar to 
those required on new leases. Alternative C would not issue new leases, and it is projected that 18 
wells would not be drilled. 
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Table 9 shows the differences among the alternatives according to the number of wells predicted 
for development under each alternative and the surface disturbance associated with each. 

Table 9. Estimated future well activity and surface disturbance by alternative 

Surface Disturbance (Acres) Total Disturbance 
(Acres) 

Well Pads Access Roads 

Alternative 
Wells 
(No.) 

Roads 
(Miles) 

Short 
Term 

Long 
Term 

Short 
Term 

Long 
Term 

Short 
Term 

Long 
Term 

A and C 733 189 2,199 1,100 1,029 572 3,228 1,671 
B and D 751 193 2,253 1,127 1,053 585 3,306 1,712 

Alternatives B, C, and D would encourage directional drilling on existing leases in areas where 
no surface occupancy and controlled surface use stipulations would be imposed on new leases. 
Alternative drilling technologies are likely to be further developed and refined over the 20-year 
planning period; however, their use and applicability to the district is currently speculative. The 
success of unconventionally drilled wells depends on many factors. Wells drilled with alternative 
technologies are more difficult and costly to drill, so their feasibility directly relates to the price 
of the hydrocarbon resource at any particular time. The use of alternative drilling technologies is 
subject to factors including, but not limited to, topographic elevations, formation thickness, 
formation pressures, horizontal distance of bottom hole objective from the surface location, 
wellbore trajectory, depth to the target formation, reservoir and rock properties. This level of 
detail, however, will not be known until additional drilling is completed in the district and well 
evaluations are subsequently conducted. 

The conditions of approval vary by alternative, as described in chapter 2, and would affect 
mineral operations by limiting open road density in elk and deer winter ranges, applying seasonal 
timing limitations on drilling operations, and applying visual quality objectives. These conditions 
of approval would be applied through the surface use plan of operation process and as a result of 
a cooperative effort between the district and existing leaseholders. 

One of the primary decision areas by the Forest Service is the leasing of currently unleased 
parcels. If all parcels were leased and developed, it is estimated that an additional 18 wells and 
4.4 miles of new access roads would be constructed, as shown in table 10. 

The effects to the environment with respect to noise generated by oil and gas activities would 
vary minimally across all alternatives because there would be little difference in the number of 
wellhead compressors. An overall increase in noise levels would be expected if the number of 
wellhead compressors increases to one for every two wells as predicted in the reasonable 
foreseeable development scenario. The BLM noise policy would be applied to all alternatives. 
Alternative C includes the only additional restriction by prohibiting the location of compressors 
near riparian areas. 
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Table 10. Projected wells and roads in unleased parcels 

Unleased 
Parcel No. 

Size 
(acres) 

Existing 
Wells  
(no.) 1 

Projected 
Wells  
(no.) 

Existing 
Roads 
(miles) 

Projected 
New Roads 

(miles) 

1 646.7 2 4 2.2 0.9 
2 547.0 2 3 0.2 0.5 
3 40.1 1 0 0.2 0 
4 39.9 0 0 0 0 
5 610.4 0 2 0.3 0.2 
6 186.8 0 0 0 0.1 
7 181.8 0 0 0.2 0 
8 262.6 0 2 0 0.1 
9 319.2 0 2 0 1.3 

10 162.0 0 0 0.5 0.2 
11 326.0 0 2 1.8 0.2 
12 481.3 3 3 2.2 0.9 

Totals 3,803.8 8 18 7.6 4.4 

1  Existing wells on unleased parcels are not actively producing and were developed under previous leases that 
have been relinquished. 

Alternative A (No Action) 
New Leasing Decisions: Unleased parcels consisting of 3,800 acres would be subject to future 
leasing on a case-by-case basis after additional NEPA analysis is conducted by the district. All 
wells would be subject to a site-specific NEPA analysis. For purposes of analysis, it is assumed 
that none of these would be leased under the no action alternative; therefore, the 18 projected 
wells would likely not be developed in the 20-year planning period. This alternative does not 
propose closing the area to leasing but represents the current situation, so some of the gas 
resources would not be available to be extracted. Not allowing full development of all potential 
leases may prevent the orderly drainage of gas from underground formations, reducing the 
potential conservation of the gas resource. 

Winter Big Game Range Open Road Densities: The limits on open road density in elk and deer 
winter ranges would not affect access to existing oil and gas leases. Conditions relating to 
reclamation, installation of gates, construction of loop roads, and control of particulate matter 
would remain unchanged and applied as necessary during the application for permit to drill 
process. 

Existing Leases: The 733 projected wells currently located in leased areas would continue to be 
subject to standard terms and conditions. New gas facilities would be constructed or designed to 
comply with the current noise policy that was developed in cooperation with the BLM. Additional 
noise sensitive areas may be established in compliance with the current noise policy. 
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Alternative B (Proposed Action) 
New Leasing Decisions: Of the remaining 3,800 unleased acres in the district, all would be 
available for leasing. As shown in table 10, only unleased parcels 1, 2, 5, 8, 9, 11, and 12 would 
have projected new wells and associated access roads. Most of the unleased parcels contain 
obstacles that would increase the cost of developing wells and building roads, including steep 
slopes or rugged terrain, erodible or unstable soils, and intermittent stream channels. Unleased 
parcel 5, which has two wells projected, encompasses a Mexican spotted owl protected activity 
center, which would restrict well locations and drilling operations in order to comply with the 
Endangered Species Act. 

If the unleased parcels were leased, all new wells located within would be subject to lease 
stipulations proposed to protect the surface resources and would be subject to site-specific NEPA 
analysis during the application for permit to drill process. 

Approximately 1,220 acres of currently unleased parcels lie within the two proposed areas of 
resource concern (Bancos and Valencia Canyons). Three projected wells within unleased parcel 
12 located in Bancos Canyon would be subject to no surface occupancy restrictions on their 
leases, if issued. If leases were issued, four projected wells located within unleased parcel 1 in 
Valencia Canyon would be subject to controlled surface use lease stipulations, if located within 
300 feet of existing roads, and no surface occupancy lease stipulations if located elsewhere in the 
parcel. It is likely that these seven wells would require drilling through alternative drilling 
technologies, such as directional drilling. 

All unleased parcels are over 400 feet from the established noise sensitive areas, so new wells 
would probably not be restricted from the installation of compression equipment without noise 
mitigation. 

Winter Big Game Range Open Road Densities: The limits on open road density in elk and deer 
winter ranges would not affect access to existing oil and gas leases. Roads may be closed to 
public access December 15 to April 15, but administrative traffic associated with the operation of 
oil and gas development would be permitted. 

Existing Leases: Gating all new roads over 300 feet long and the establishment of more stringent 
reclamation standards for revegetating disturbed areas would add some expense to development 
operations, but would not preclude development of any existing lease. It is projected that all 733 
wells on existing leases would be developed. 

The time limit of three growing seasons with which to determine the success of the reclamation 
effort may not be possible to achieve if drought conditions occur during that timeframe. In this 
situation, monitoring reseeding would most likely be required until reclamation is determined to 
be successful (70 percent of similar nearby vegetative cover). 

Although well pad construction would be excluded in riparian areas, it is anticipated that the 200-
meter rule would permit wells to be moved to avoid such areas and remain within standard terms 
and conditions. Exceptions could be allowed at the site-specific NEPA decision if no suitable well 
pad location can be found outside riparian areas. 

Drilling operations would be constrained by timing limitations to benefit wildlife management 
between November 1 and March 31. Production and maintenance operations would still be 
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allowed to continue throughout the year. Exceptions to these restrictions can be made on a site-
specific basis. 

New gas production facilities would be constructed or designed to comply with the current noise 
policy that was developed in cooperation with the BLM. Additional noise sensitive areas may be 
established in compliance with the current noise policy, but none are projected at this time. 

Areas of Resource Concern: Projected wells located on existing leases in proposed areas of 
resource concern would be subject to the restrictions proposed under this alternative only as 
conditions of approval with operator cooperation. The conditions would not preclude 
conventional well development on existing leases; however, the use of alternative drilling 
technologies would be encouraged for 41 wells within areas of resource concern, when deemed 
feasible by the operator on a well-specific basis. There would be 29 projected wells within areas 
of resource concern that fall within the areas designated as controlled surface use, where the 
operator may be requested to move the proposed well location to protect important surface 
resources. 

Approximately nine projected wells located in Vaqueros Canyon would be developed under 
standard lease terms and conditions, and two wells are projected within the recommended 
controlled surface use area, all on existing leases. Wells developed in Vaqueros Canyon would 
need to comply with the visual quality standards to meet the objective of Retention/Partial 
Retention (see “Visual Resources Management” section for definition). There currently are no 
unleased parcels within Vaqueros Canyon. 

In order to drill in the proposed areas of resource concern, a long-term plan of development 
would be required. In the past, this has aided operators in planning their facilities to efficiently 
utilize existing roads and well pads where possible, and has resulted in long-term cost savings in 
construction and maintenance of facilities. 

Alternative C 
Authorization of Unleased Parcels: No new leases would be issued under this alternative, 
essentially closing currently unleased parcels and any leases that are relinquished to future gas 
development. Approximately 3,800 acres of currently unleased lands would continue to be 
unavailable for oil and gas development. If any existing leases not held by production (with 
actively producing wells) were relinquished, these leases would not be reissued. At a minimum 
under Alternative C, the 18 wells projected for currently unleased parcels would, therefore, not be 
drilled and some available gas would not be extracted. Not allowing full development of all 
potential leases may prevent the orderly drainage of gas from underground formations, reducing 
the potential conservation of the gas resource. 

Winter Big Game Range Open Road Densities: The limits on open road density in elk and deer 
winter ranges would not affect access to existing oil and gas leases. 

Existing Leases: In general, the effects of implementing Alternative C on existing leases would 
be similar to those described under Alternative B. The projected 733 wells on existing leases 
would be developed with similar, but slightly more stringent reclamation, road management, and 
air quality standards, which would add to the cost of developing the wells over Alternative B. The 
additional expenses may result from increasing the reclamation standards (90 percent of potential 
native vegetative cover) and monitoring period (5 years) for revegetating disturbed areas. 
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Loop roads would be prohibited without a transportation plan and unnecessary roads would be 
reclaimed. A long-term plan of development would be required to allow the district and its 
operators to invest in preliminary planning and coordination with other nearby operators. As 
stated under Alternative B, long-term plans of development have allowed operators to efficiently 
utilize existing roads and well pads, and have resulted in long-term cost savings in construction 
and maintenance of facilities while reducing impacts to surface resources. 

Alternative D 
New Leasing Decisions: Under Alternative D, all of the 3,800 unleased acres in the district 
would be available for leasing, and lease stipulations would be developed on a case-by-case basis. 
The impacts on energy mineral development would be similar to those described under 
Alternative B. 

Winter Big Game Range Open Road Densities: The limits on open road density in elk and deer 
winter ranges would not affect access to existing oil and gas leases. The proposed standards 
would require that fewer roads be gated. 

Existing Leases: In general, the effects of implementing Alternative D on existing leases would 
be similar to those described under Alternative B because the projected 733 wells on existing 
leases would be developed. Gates would not be required on new roads on existing leases. If gates 
were not installed on such roads on existing leases, the more remotely located wells may be more 
likely to be visited by the public, possibly resulting in increased vandalism to industry facilities. 
The construction of loop roads would be allowed only if a transportation plan demonstrates 
benefits to other surface resources. 

Existing leases would be subject to slope restrictions as conditions of approval, when agreed upon 
by the operators. Reclamation standards, well construction in riparian areas, timing restrictions 
for drilling operations, and application of the noise policy would be the same as those described 
for Alternative B. As under the other action alternatives, Alternative D would encourage the use 
of unconventional drilling techniques (directional and horizontal) and well siting measures 
(collocation and twinning) to minimize impacts to surface resources where feasible. 

Areas of Resource Concern: While no formal areas of resource concern would be designated, 
projected wells in Vaqueros Canyon would apply conditions of approval to retain a visual quality 
objective of Partial Retention, which is less stringent than under Alternatives B and C. 

Cumulative Effects 
Hydrocarbon reserves would continue to be depleted from the formations in the San Juan Basin 
under all alternatives, with the resulting permanent loss of this resource over the next 50 years or 
more. The three major conventional gas-producing formations in the basin (the Mesaverde, 
Dakota, and Pictured Cliffs) appear to have entered the late depletion stage (Engler et al. 2001); 
however, much of the recent gas development is occurring in the Fruitland Coal. 

If the reasonable foreseeable development scenario is accurate, nearly 100 percent of the gas 
resource projected as Federal minerals in the district would be developed from the 751 projected 
wells, combined with the existing active wells, during the 20-year planning period. Because not 
all the gas is technically or economically recoverable, some would always be left in the ground. 
The 751 projected new wells on the district would amount to approximately 7 percent of the total 
number of new wells projected on Federal mineral leases in the San Juan Basin. When 



Chapter 3.  Affected Environment and Environmental Consequence 

DEIS for Surface Management of Gas Leasing and Development, Jicarilla Ranger District 87 

considering new production projected by the reasonable foreseeable development scenario from 
both Federal and non-Federal wells, the 751 wells in the district would amount to 5.5 percent of 
the total estimated new wells in the basin. 

Implementation of Alternatives A and C would result in a slight decrease in production from 
Federal energy minerals within the district, corresponding to production from the 18 wells 
projected in the currently unleased areas. However, there would be little difference in the amount 
of total gas production from the San Juan Basin under any alternative selected for the district. 

Soils, Watershed Management, and Water Resources 
Affected Environment 
The region of influence for considering direct effects on soils and water resources is the planning 
area or the land within the boundary of the Jicarilla Ranger District. For indirect effects, perennial 
water bodies downstream from the district that receive runoff from National Forest System lands 
must also be included in the region of influence. 

The description of the soils within the district is based on the terrestrial ecosystem survey (TES) 
data (USFS 1990a) that were mapped by the Carson National Forest staff. TES units are mapped 
in the field based on soil, vegetation, and climatic properties, and classified according to a 
standardized system. They are generalized units that include up to four components or soil types 
that may be distinctly different from others in the map unit but that cannot be delineated further at 
the scale of mapping used. The TES incorporates spatial data in geographic information system 
(GIS) that delineates the mapping units and a database that contains soil properties, limitations 
and potential success of specific activities like revegetation, and interpretations that include 
limitations or hazards for a variety of land uses. The interpretations are presented in the form of 
ratings that assist planners in selecting appropriate sites and soils for designated uses and identify 
potential hazards to be further investigated in the field before projects are finalized. 

Natural surface waters in the Jicarilla Ranger District are intermittent streams or ephemeral flow 
channels located in arroyos, washes, and canyons. Human-made surface waters include 
stockdams and tanks that provide benefits for livestock and wildlife, and water detention ponds 
that are used for gas drilling operations. 

Ground water is the subsurface hydrologic resource that may contribute to surface waters through 
wells and springs. It provides drinking water for people, wildlife, and livestock. 

Soils 
There are 13 TES units within the district, each of which contains 1 to 4 components, for a total 
of 34 components. Most soils in the Jicarilla Ranger District are deep, well-drained, and formed 
from alluvial or residual materials derived from sandstone, siltstone, and shale. 

The soil characteristics, potential for erosion, and likelihood for success in revegetation are 
important to consider when planning for stabilization of disturbed areas. Table 11 summarizes the 
important soil characteristics to be considered when analyzing surface-disturbing activities such 
as road and well pad construction. The amount of national forest land in each map unit is also 
included. Some of the mitigation measures or best management practices (BMPs) that can be 
selected to minimize the effects of construction or surface disturbance on soils with these hazards 
are listed in appendix C as part of the conditions of approval typically included with permits to 
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drill. To be effective, the BMPs selected must be appropriate for the site and soil type, determined 
during site-specific evaluation, usually during the APD process or other NEPA documentation of 
a project. 

Table 11. Selected characteristics, use ratings, and percentage of TES map units within the 
Jicarilla Ranger District 

Hazards/Problems Due to Soil Characteristics 
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(%) 

33 0.1 0.04 2.7 0.2 Slight None 
Severe  
(poor 

drainage) 

Low  
(too wet) 0-10 

70 1.7 0.04 3.6 0.4 Severe None Moderate High 0-15 

71 9.7 0.12 2.7 1.0 Severe None Moderate High 0-15 
119 9.5 0.12 2.7 0.6 Moderate None Moderate High 0-15 

145 2.5 0.12 2.7 1.0 Moderate None Moderate High 0-15 

162 7.4 0.16 2.7 0.4 Slight None Slight High 0-15 

174 1.9 0.08 2.7 0.3 Moderate None Severe  
(low strength) High 0-15 

176 0.4 0.89 3.6 2.5 Moderate Slumping Severe  
(too steep) 

Low  
(too steep) 40-80 

626 0.7 0.36 2.7 0.8 Severe Soil Creep Moderate 
Low 
(too 

cobbly) 
15-80 

721 14.5 0.40 2.7 0.6 Severe None Moderate Moderate 0-40 

731 15.4 1.21 2.7 2.0 Severe None Moderate-
Severe 

Low (too 
steep) 15-80 

765 2.8 0.24 2.7 1.1 Moderate None Moderate Moderate 0-40 

769 33.4 0.85 2.7 2.3 Slight Soil Creep 
Moderate-

Severe 
 (too steep) 

Mod-Low  
(too steep) 15-80 

Source:   USFS 1993. 
Notes:  t = tons; ac = acre; yr = year 

The comparison of soil loss tolerance (maximum rate of soil loss that can occur while sustaining 
productivity) to current soil loss (the rate of soil loss occurring under existing conditions) is 
important in describing current conditions. When current soil loss is greater than the tolerance 
threshold, erosion can be considered excessive. Other factors to be considered when determining 
whether soil erosion is too high include the quality of the downstream water bodies and their 
reasons for impairment, discussed further under “Water Resources.” Existing problems with 
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sedimentation or turbidity in streams downstream from the district would be exacerbated by 
accelerated soil erosion, which can be defined as erosion rates greater than the natural erosion rate 
listed in table 11. Every map unit within the district has current soil loss that exceeds natural soil 
loss rates but is less than the tolerance established in the TES (USFS 1993). 

Sheet and rill erosion hazard is the probability of soil loss from erosion by water that occurs more 
or less uniformly across a slope or concentrated in many small channels, much less prominent 
than gullies. The main factors that affect this include vegetative canopy cover, ground cover, soil 
texture and structure, and slope length and gradient. When sheet and rill erosion is excessive or 
concentrated surface water flows occur, gullies may form. This can be seen in the Bancos Canyon 
area on map unit 71 in which piping has occurred. Piping describes the formation of subsurface 
tunnels or pipe-like cavities by water eroding the soil as it moves through it. By adding up the 
acreage shown in table 11, it can be seen that 59 percent of the soils within the district have 
moderate to severe sheet and rill erosion hazards. Figure 17 shows the distribution of the map 
units and their erosion hazard rating within the district. 

Mass wasting describes a variety of processes that result in large masses of soil moved by gravity 
from one place to another. Mass wasting is most visible along slopes like roadbanks or 
streambanks where cut slopes have fallen away or slowly moved downhill. If a TES unit is rated 
as prone to mass wasting, this is an indication that the soil would not be stable if road 
construction required cutting into the slope. Mass wasting is likely to occur in map units in over 
34 percent of the district. Figure 18 shows the location of the map units with identified mass 
wasting problems. 

Unsurfaced road suitability describes the limitations that would cause problems for construction 
and maintenance of roads on the soils within each TES map unit. Almost 93 percent of the 
district’s soils have moderate to severe limitations for road suitability. Figure 19 shows the 
distribution of unsurfaced road suitability ratings within the district. 

Revegetation potential (figure 20) refers to the probable success or survival and the ease of the 
establishment of seed mixtures based primarily on soil and topographic characteristics. Other 
factors such as timing and precipitation would affect revegetation success but are not considered 
in this rating. Approximately 80 percent of the district contains soils that have potential problems 
that may interfere with successful revegetation of disturbed areas. Site-specific soil 
characteristics, as well as climatic conditions, should be taken into account when planning for 
stabilization of newly constructed well pads, roads, and pipelines. 

Soils in Unleased Areas 
There are 3,800 acres of national forest land within the district currently unleased for gas 
development. A description of the location, topography, and vegetation of each parcel is included 
under “Land Use, Affected Environment.” Table 12 lists the soil hazards or problems within the 
unleased parcels to identify the location and quantify the acreage of soils requiring mitigation 
measures or special reclamation considerations if these areas were to be leased and developed. 
Areas are listed by watershed in the table, with the total acreage meeting each use rating. Because 
these ratings are based on the acreage of the primary component within each TES map unit, some 
of which are not rated for each hazard or limitation, the total is less than 3,800 acres for each 
category. It does, however, provide a picture of potential problems in developing the unleased 
areas. 
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Figure 17. Sheet/rill erosion hazard rating
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Figure 18. Mass wasting hazards



Chapter 3.  Affected Environment and Environmental Consequences 

92 DEIS for Surface Management of Gas Leasing and Development, Jicarilla Ranger District 

 
Figure 19. Unsurfaced road suitability
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Figure 20. Revegetation potential
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Table 12. Hazards/problems due to soil characteristics in unleased areas 

Hazards/Problems Due to Soil Characteristics  
(Percent of parcel) 

Watershed 

Total 
Acres 

Unleased 
Parcel 

No. 

Moderate 
to Severe 
Erosion 

Mass 
Wasting 

Moderate to 
Severe 

Unsurfaced 
Road 

Suitability 

Low to 
Moderate 

Revegetation 
Potential 

5 19% 81% 100% 96% 
6 18% 82% 100% 82% 
7 8% 92% 100% 92% 
9 42% 32% 74% 36% 

10 39% 61% 100% 74% 
11 33% 66% 100% 67% 

Bancos 2,267 

12 35% 65% 100% 65% 
Carracas 263 8 82% 46% 82% 66% 
Compañero 647 1 87% 77% 87% 87% 

2 32% 0% 100% 81% 
3 100% 0% 100% 92% 

La Jara 627 

4 100% 68% 100% 98% 

Soil Erosion 
Sheet and rill soil erosion can be accelerated by activities such as road, pipeline, and well pad 
construction that remove ground cover and canopy cover. Sheet and rill erosion can be expected 
to be greater where ground cover is the least, although this would be minimized by the 
installation and maintenance of BMPs appropriate for the site and soil type (including those listed 
in appendix C). The current acreage of bare ground related to roads and gas operations is shown 
in table 13. 

Table 13. Current amount of bare ground related to gas operations 

Existing Well Pads 
(number) 

Bare Ground from 
Well Pads (acres)

Existing 
Roads 
(miles) 

Bare Ground 
from Roads 

(acres) 

Total Existing  
Bare Ground from 

Roads, Wells (acres) 

758 1,137 445 1,349 2,486 

Any surface disturbance has the potential to degrade soil quality and productivity because it 
damages the biological soil crust and exposes the bare soil to the erosive forces of wind and water 
until revegetation or other ground cover is established. This is especially true when the surface 
layer is removed because plants are then required to germinate in the subsoil that contains less 
organic matter and biological activity. Other site factors influencing erosion rates include the 
presence and amount of rock fragments, amount and type of vegetative cover, the susceptibility of 
the surface soil to erosion, local topography, and ground cover. Soil erosion reduces the long-term 
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productivity and health of the soil. Healthy biological soil crust and vegetative cover help to 
maintain good soil health by minimizing soil erosion, increasing surface water infiltration into the 
soil for use by plants, and decreasing surface water runoff that would carry sediment from soil 
erosion downstream. 

Erosion on the landscape may contribute to sediment yield if it results in sediment delivery to the 
surface water drainage system of arroyos and streams. Only a fraction of the total amount of soil 
erosion on the landscape actually reaches surface water channels, where it is called sediment 
yield. The quantity of sediment yield is dependent on many factors, such as slope gradient, 
vegetative cover and type, and density of the drainage network, which affects the ability of the 
land to cause the sediment to be deposited before it reaches a drainageway (also called buffering). 
While background erosion occurs in natural settings, human-caused surface disturbance (from the 
removal of vegetation and earth-moving activities) results in accelerated soil erosion, which is the 
focus of the impacts to soil and water as a consequence of oil and gas development. 

The amount of soil loss from sheet and rill erosion in each watershed within the district, totaled 
from the data in the TES (USFS 1993) is shown in table 14. Gully erosion has not been 
quantified, but the percentage of each watershed with gullied soils is also presented in this table 
to depict the potential for additional sediment yield that could be contributed in addition to that 
from sheet and rill erosion. As surface disturbance, soil compaction, and vehicular traffic increase 
in a watershed, the overall soil condition is negatively affected. A discussion of past overgrazing 
and poor soil health due to practices in the first half of the 20th century that contributed to the 
current watershed conditions is presented in the “Livestock Grazing” section of this chapter. 

Table 14. Sheet and rill erosion by watershed 

Watershed Soil Loss from Sheet/Rill Erosion
(tons/year) 

Gullied Soils 
(percent of Watershed) 

Bancos 90,685 14 
Compañero 42,593 7 
Carracas 18,109 4 
La Jara 71,348 9 

Source:   USFS 1993 

A study (Phippen 2000) in the Rio Puerco watershed has shown that sediment yields are highly 
sensitive to changes in the density of unsurfaced roads. As the miles of unsurfaced roads 
increases, so does the soil erosion from those roads, causing an increase in sedimentation in 
drainageways that could affect water quality downstream. The increase in sediment yield is 
especially likely from roads crossing or near drainageways. The Rio Puerco watershed, in 
northwestern New Mexico east of the Continental Divide, contains vegetation and soil types 
similar to those in the Jicarilla Ranger District. 

The Water Erosion Prediction Project (WEPP)-Road model was developed by the Forest Service 
to simulate roads and other nonvegetated, compacted soil areas within the national forests (Elliot 
1999). In each simulation, the flow of sediment is modeled as it progresses along the length of the 
road, then migrates off the road through culverts, turnouts, or water bars, flows down the slope 
across the landscape or into drainageways. The model simulates roads that are graveled or 
unsurfaced (bare soil). 
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The WEPP-Road model was used to predict erosion rates from roads that would be the most 
likely to affect downstream water quality and to document sediment yield from existing roads. 
Roads within 200 feet of a channel, either adjacent to the channel or crossing the channel, were 
selected for modeling from eight Public Land Survey System sections, selected to represent 
varying road densities and topography, and to capture the dominant TES map units within the 
district. Most of the roads in the district (80 percent) within 200 feet of streams have a gradient of 
between 4 and 6 percent for a distance of less than 1,000 feet before changing slope direction to 
redirect surface water and sediment off the road. The modeling documented a strong correlation 
between road length and predicted sediment yield. Additional information on the WEPP-Road 
modeling can be found in the roads analysis plan for the Jicarilla Ranger District (USFS 2003b).7 

The sediment yields predicted from existing roads near channels in the watersheds within the 
district’s boundaries derived from the WEPP-Road modeling are shown in table 15. This 
sediment yield from roads would be contributed to the downstream water bodies in addition to 
that listed in table 15, and further increased by the gully erosion occurring on some soil types 
within the district. 

Table 15. Estimated annual sediment yield from existing roads in each watershed 

Watershed Number of Road-
Stream Crossings 

Roads Contributing 
Sediment to  

Drainages (miles) 

Predicted Sediment  
Yield from Roads 

(tons/year) 

Bancos 95 46 1,473 
Carracas 37 9 415 
Compañero 81 29 1,494 
La Jara 98 39 1,766 

Water Resources 
Surface Water 
The U.S. Geological Survey (USGS) recognizes six regional hydrologic basins or watersheds in 
New Mexico (USGS 2002). Of these basins, the San Juan River basin occupies the northwestern 
corner of the state and includes the Jicarilla Ranger District. Specifically, the district is located 
within the middle reaches of a west-northwesterly trending dendritic drainage pattern that extends 
from the Continental Divide to the San Juan River (figure 21). The San Juan River and other 
major streams of the basin are actively downcutting their channels (NMWQCC 2004). 

The district contains approximately 565 miles of channels. Table 16 identifies the watersheds that 
lie within the district and the hydrologic unit code (HUC) associated with each. The Upper San 
                                                      
7 It should be noted that WEPP modelers (Elliot et al. 1994; Elliot et al. 1995; Tysdal et al. 1999) recommend that the 

following disclaimer be noted when using predictions: “Any predicted erosion value—by any model—will be, at 
best, within plus or minus 50 percent of the true value. Erosion rates are highly variable, and most models predict 
only a single value. Replicated research has shown that observed values vary widely for seemingly identical plots, or 
the same plot from year to year.” 
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Juan 4th level HUC includes the watersheds of Carracas, Bancos, and La Jara. The two watersheds 
of the Blanco Canyon 4th level HUC are grouped together as the Compañero watershed for 
discussion in this DEIS because the watershed identified as 14080103030 (Tapacito) covers such 
a small portion of the district, just over 2,000 acres. Figure 21 shows the locations of these 
watersheds within the district and the larger 4th level HUCs. 

Table 16. Watersheds in the Jicarilla Ranger District 

Basin 4th Level HUC1 5th Level HUC2 Watershed 

14080101060 Carracas 
14080101134 Bancos 

Upper San Juan/14080101 

14080101136 La Jara 
14080103050 Compañero 

San Juan River 

Blanco Canyon/14080103 
14080103030 Tapacito 

Sources:   USEPA 2001a; NRCS 1999. 

Notes:      1  4th level HUC defined by USGS. 
                2  5th level HUC defined by USFS. 

The San Juan River starts in southwestern Colorado and flows through northwestern New 
Mexico. The U.S. Bureau of Reclamation (USBR) operates the Navajo Dam on the San Juan 
River located approximately 15 miles west of the district. In the district, three of the watersheds 
located north of U.S. 64 (Carracas, Bancos, and La Jara) contribute to this reservoir. The drainage 
pattern in the southern portion of the district also flows to the San Juan River but joins the river 
below Navajo Dam. 

The quantity of natural surface waters present on Jicarilla Ranger District land is a function of 
that portion of annual precipitation that does not evaporate, infiltrate, or is not utilized by 
vegetation, wildlife, livestock, or humans. Precipitation, evaporation, and infiltration have the 
greatest influence on the quantity of natural surface waters. The district contains approximately 
230 water tanks established for wildlife and livestock use (figure 21). 

Streamflow is caused by the accumulation of surface water runoff due to snowmelt and storm 
events. Minor contributions to streamflow originate locally and rarely from ground water through 
springs and overflowing human-made surface waters. Annual peak flows typically occur with 
spring snowmelt, but may be periodically surpassed by flows due to intense thunderstorms in the 
summer. Variations in precipitation patterns cause streamflow to be variable and unpredictable. 
Currently, northwest New Mexico is experiencing several years of below-normal precipitation 
creating drought conditions and low, infrequent flows in drainageways. 

Approximately half of the annual precipitation occurs from July through October during the high 
intensity thunderstorms that typically create high energy flows of limited duration and extent. 
Their greatest impact is to erode bare soil and scour gullies, arroyos, and washes, causing 
sedimentation in channels that flow into the perennial streams and affect surface water quality. 
Snowmelt creates less intense, sustained flow, less likely to cause erosion, and more likely to 
deposit suspended sediment in detention basins and flatter vegetated areas before entering the 
drainage system.
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Figure 21. Major streams and hydrologic basins within the San Juan Basin 
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The amount and behavior of surface water runoff is influenced by the following factors: 

• Climate, especially precipitation quantity and timing 
• Type and amount of soil (important relevant characteristics include degree of saturation, 

permeability, infiltration rate, degree of compaction) 
• Type and amount of vegetation 
• Type and amount of exposed rock and bare ground 
• Fire history 
• Length and grade of slopes 
• Presence, quality, and maintenance of roads and associated structures, especially near 

channels 

Section 303(d) of the Federal Clean Water Act (CWA) requires states to develop total maximum 
daily load (TMDL) management plans for water bodies determined to have limited water quality. 
TMDLs are in the process of being developed for the San Juan River. TMDL management plans 
document the amount of a pollutant that a water body can assimilate while attaining state water 
quality standards. It allocates the load capacity to known point sources and nonpoint sources at a 
given flow. In New Mexico, an implementation plan is included as part of the TMDL document, 
intended to develop a holistic strategy to manage and prevent water quality degradation (NMED 
2003). In compliance with the Federal CWA, the New Mexico Water Quality Control 
Commission (NMWQCC) developed a comprehensive geographic approach to protect New 
Mexico’s water resources. Their report provides “descriptive narratives on physical features and 
boundaries, typical climatic conditions, and some of each basin’s topical environmental concerns” 
(NMWQCC 2004). 

The NMWQCC report of water quality data is not specific enough to characterize surface water 
quality within the district, but the New Mexico Environment Department (NMED) in the “2004 
State of New Mexico Integrated List of Assessed Surface Waters” (NMED 2004) does identify 
stream reaches that are impaired by pollutants and the likely causes and sources of impairment. 
The water quality of these streams is strongly influenced by the condition of the upstream 
watersheds contributing surface water runoff to the stream and by the flow conditions in the 
channel. Three reaches (and one subreach) of the San Juan River on this list are receiving flows 
from the drainages in the Jicarilla Ranger District. The impaired reaches of the San Juan River are 
shown on figure 23. 

In the New Mexico 303(d) List (NMED 2004), Navajo Reservoir (receiving reach for Carracas, 
Bancos, and La Jara watersheds in the Jicarilla Ranger District) has been identified by the State as 
not supporting the designated uses as both warm water and cold water fisheries. This section of 
the Upper San Juan watershed receives flows from the Bancos, Carracas, and La Jara watersheds. 
However, the probable cause of the impairment is mercury in fish tissue and the sources are likely 
to be either atmospheric deposition or unknown sources, neither of which relate directly to 
activities within National Forest System lands. While additional sedimentation from surface water 
would lessen reservoir storage over the long term, most sediment deposited into the reservoir 
settles out behind the dam and does not affect downstream surface water quality. 
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Figure 22. Surface water drainage channels and water developments 
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Table 17. Impaired water quality in receiving stream reaches 

4th Level HUC: 
Stream Reach 

Contributing 
District  

Watersheds 

Impaired 
Designated 

Use 

Probable 
Causes of 

Impairment 

Probable Sources of 
Impairment Relevant 

to District 

Upper San Juan 
(14080101): 
Navajo Reservoir 

Carracas  
Bancos 
La Jara 

Cold water 
fishery 
Warm water 
fishery 

Mercury in 
fish tissue 

Atmospheric 
deposition⎯toxics; 
source unknown 

Upper San Juan 
(14080101): 
Largo Canyon to 
Navajo Reservoir 

Compañero High quality 
cold water 
fishery 

Mercury in 
fish tissue 

Atmospheric 
deposition⎯toxics; 
source unknown 

Upper San Juan 
(14080101): 
Animas River to 
Largo Canyon 
(Receiving reach 
for Blanco Canyon 
Watershed 
14080103) 

Compañero Marginal cold 
water fishery 
Secondary 
contact 

Ambient 
bioassays⎯a
cute aquatic 
toxicity 
Fecal 
coliform 
Mercury in 
fish tissue 
Sedimentatio
n/ siltation 

Drought-related impacts, 
flow alterations from 
water diversions, loss of 
riparian habitat, onsite 
treatment systems (septic 
systems and similar 
decentralized systems), 
petroleum/natural gas 
activities (legacy), 
petroleum/natural gas 
production activities 
(permitted), rangeland 
grazing 

Upper San Juan 
(14080101) 
Gallegos Canyon 
(Subreach of 
Animas River to 
Largo Canyon) 

Compañero Wildlife 
habitat 

Selenium Irrigated crop production, 
natural sources 

Source: NMED 2004 
 

Table 18. Estimated amount of each watershed in satisfactory 
condition 

Watershed Satisfactory Condition  

Bancos 63% 
Compañero 71% 
Carracas 78% 
La Jara 70% 

Source: USFS 2003a 
 

The reach of the San Juan River between the mouth of Largo Canyon and Navajo Reservoir has 
been identified by the State as not supporting its designated use as a high quality cold water 
fishery. This section of the San Juan River is the receiving reach for Compañero and Tapacito 
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watersheds. The probable cause of the impairment is also mercury in fish tissue and the sources 
are likely to be atmospheric deposition or unknown. 

The next reach downstream of the Upper San Juan River from Largo Canyon to the confluence 
with the Animas River is listed as not supporting its marginal cold water fishery and secondary 
contact designations. Fecal coliform, mercury in fish tissue, ambient bioassays (acute aquatic 
toxicity) and sedimentation/siltation are the pollutants and conditions of concern. Petroleum and 
natural gas activities and production are included in the list of probable sources of impairment 
(see table 17) (NMED 2004). 

Pollutants from petroleum/natural gas activities like those within the district, as well as flow 
alterations from water diversions, come mainly from sediment transported in surface water runoff 
from roads and facilities such as well pads. Runoff from unsurfaced roads and bare ground 
around human-made facilities contribute sediment (see the preceding “Soils” section), as well as 
solvents, oil and fuel from vehicles and equipment, and other materials that are dissolved or 
suspended in the water flowing from these areas into the drainage system, eventually reaching 
perennial streams and may adversely affect surface water quality. 

Table 17 describes parameters of concern in the reaches of the San Juan River that receive surface 
water from watersheds extending through the Jicarilla Ranger District and the likely sources of 
impairment in these watersheds. 

The overall condition of each watershed in the district is determined by considering a 
combination of indicators. The primary indicator in the district’s watersheds is erosion and 
sedimentation that reaches downstream surface waters. Based on a recent assessment of 
watershed condition (USFS 2003a), the amount of each watershed that was rated as satisfactory 
was identified and is listed in table 18. The assessment takes into account the level of sheet and 
rill erosion, recent conditions such as drought and overgrazing by wild horses, sediment yield 
from unsurfaced roads, and the current amount of bare ground due to gas development. 

Ground Water 
As a portion of the San Juan River basin, the Jicarilla Ranger District is underlain by sandstone 
aquifers of the Colorado Plateau. The primary aquifers that underlie the district are the Unita-
Animas Aquifer, which underlies the majority of the San Juan Basin, and the Mesaverde Aquifer 
(USGS 2001). Both are used for sources of drinking water. Some treated water from drilling 
operations is currently injected into the Entrada Formation, unsuitable for use as drinking water 
and unconnected geologically to the two primary aquifers. Therefore, drinking water quality 
would not be affected. 

The Unita-Animas Aquifer is composed primarily of Lower Tertiary rocks in the San Juan Basin. 
It consists of the San Jose Formation, the underlying Animas Formation and its lateral equivalent, 
the Nacimiento Formation, and the Ojo Alamo Sandstone. The thickness of the Unita-Animas 
Aquifer generally increases toward the central part of the basin. Beneath Jicarilla Ranger District 
land, the maximum thickness of the aquifer is about 3,500 feet (USGS 2001). The Unita-Animas 
Aquifer contains fresh to moderately saline water. Dissolved solids concentrations generally 
increase along the ground water flow path in the San Juan Basin. The water is hard to very hard 
with actual chemical composition depending on the location of withdrawal and the producing 
aquifer. Calcium or sodium is typically the predominant cation, and bicarbonate or sulfate the 
predominant anion (BLM 1987). 
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Figure 23. Impaired reaches of the San Juan River
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The Mesaverde Aquifer comprises water-yielding units in the Upper Cretaceous Mesaverde 
Group and some adjacent Tertiary and Upper Cretaceous formations. The Mesaverde Aquifer is at 
or near land surface in extensive areas of the Colorado Plateaus and underlies the Unita-Animas 
Aquifer (USGS 2001). In the San Juan Basin, the Mesaverde Aquifer consists of sandstone, coal, 
siltstone, and shale of the Mesaverde Group. The quality of the Mesaverde Aquifer is variable. 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 (mg/L) in the San Juan Basin, mostly above 
the standard for total dissolved solids of 1,000 mg/L. According to NMWQCC regulation 
20.6.2.3101 NMAC, ground water with total dissolved solids less than 10,000 mg/L is to be 
protected as a future water resource (NMWQCC 2005). 

Ground water of naturally variable quality is available nearly everywhere in the San Juan Basin 
and beneath district land. Most yields are less than 20 gallons per minute (BLM 1987). Ground 
water recharge for the district originates from the northeastern portion of the San Juan Basin in 
Colorado where the aquifer formations are shallower and receive precipitation and surface water 
through infiltration. Ground water generally flows toward the San Juan River and its tributaries 
where it becomes alluvial ground water or is discharged to streamflow. In the district, ground 
water is discharged to streams through approximately 50 springs or is taken up by vegetation 
growing along stream valleys. Ground water is also pumped to the surface using approximately 
24 wells (figure 22). 

Most of the ground water quality concerns identified by the State of New Mexico (NMWQCC 
2004) in the San Juan Basin are caused by releases from leaking storage tanks; from oil and gas 
production pipelines; and gas storage, distribution, and refining sites. Of these concerns, ground 
water quality beneath district land is predominantly impacted by oil and gas production. 

The quality of ground water in the San Juan Basin generally ranges from fair to poor. In most 
places the total dissolved solids content exceeds 1,000 mg/L and can range from 500 to 4,000 
mg/L (BLM 1987; USGS 2001). 

Environmental Consequences 
Soils would be affected by the proposed activities through surface-disturbing activities—such as 
road and well pad construction—which would directly affect soils at the construction sites. Direct 
effects on soils would primarily be caused by accelerated erosion, increased soil compaction, loss 
of protective vegetation, loss of soil productivity through removal of productive acreage for use 
by roads and wells, and the physical disturbance of topsoil, as well as the disruption of the 
biological processes in topsoil that affect the potential success of revegetation of disturbed areas. 
Indirect effects that may be caused by earthmoving and the use of heavy equipment include 
reduction of surface water infiltration and associated increased surface water runoff and 
sedimentation. 

The significance of the direct effects on soils from surface-disturbing and construction activities 
(soil displacement, compaction, erosion, loss of productivity) can be assessed mainly in relation 
to the indirect effects on other resources. For example, if surface-disturbing activities cause 
erosion that leaves the construction site and enters waterways that already have identified 
impairment due to high volumes of sediment, turbidity, and excessive stream bottom deposits, a 
small increase in sediment entering this water system would be significant. If removal or 
compaction of topsoil damages soil protecting vegetative cover and limits the success of 
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revegetation to stabilize soils, accelerated erosion would result that would reduce feed and cover 
for wildlife, forage for livestock, and downstream water quality. The direct effects can be 
predicted based on measurements of the changes in acres of bare ground from surface disturbance 
and the density of roads in each watershed, as a result of projected gas development. 

Criteria used for evaluating impacts to water resources are related to water quality, water 
availability, and adherence to applicable local, State, and Federal regulations. Impacts were 
evaluated by their potential to impair water quality, reduce water availability to users, endanger 
public health or safety by creating or worsening health hazards or safety conditions, or violate 
laws and regulations adopted to protect or manage water resources. Impacts to surface water 
resources would be considered significant if local, State, or Federal water quality standards were 
exceeded, or changes in surface flow exceeded normal maximum or minimum levels as a result of 
the action. Impacts to ground water resources would be considered significant if aquifers were 
altered sufficiently to affect established uses, water quality was degraded below applicable water 
quality standards, or the quantity of usable ground water was diminished as a result of the action. 

In general, relative impacts to surface waters derived from the different alternatives are based on 
the amounts of surface disturbance and bare ground, and the type and effectiveness of erosion and 
surface water runoff controls used to minimize sedimentation in channels. Under each alternative, 
the amount of surface disturbance is directly proportional to the number of well pads and roads 
constructed for resource extraction. Increased surface disturbance would cause an increase in soil 
erosion by removing the vegetative cover that holds soil in place, resulting in increased 
sedimentation in ephemeral streams if left uncontrolled without implementation of mitigation 
measures. Removal of vegetation and compaction by heavy equipment through well site and 
access road construction also causes an increase in surface water runoff by decreasing the ability 
of the soil to take up rainfall. The disturbance of vegetation along or near channels may cause 
surface water erosive forces to have detrimental effects on channel stability, resulting in increased 
bank erosion, channel scour, and sedimentation downstream. Surface water quality and quantity 
have the potential to be affected by the increased amount of bare ground, especially without use 
of mitigation measures. 

Due to the existing identified impairment of downstream surface water quality from an excess of 
instream suspended sediment, any additional sediment loads in the surface water drainage system 
would be significant. The impacts directly attributable to actions proposed under each alternative 
are compared to each other in this section, to assess the relative impacts on soils, watersheds, and 
water resources. 

Appropriate mitigation measures include: construction of detention basins to trap sediment 
downstream from well pads; successful revegetation of disturbed areas wherever possible; water 
bars and culverts to reduce the length of overland flow down bare surfaced roads; stabilization of 
culverts and surface water turnouts to prevent gully formation; and lining road ditches and road 
surfaces, especially near drainageways. 

Mitigation measures are required to be planned and implemented to comply with the National 
Pollutant Discharge Elimination System (NPDES) construction general permit administered by 
the EPA. The permit provides coverage for storm water discharges from oil and gas exploration, 
production, processing, and treatment operations, or transmission facilities construction projects 
that will result in disturbance of one or more acres of total land area. (Until June 12, 2006, the 
minimum acreage of disturbance requiring a construction general permit is 5 acres). These 
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acreage limits include expansions of current disturbance. The permit may also be developed on a 
watershed basis instead of for individual surface-disturbing activities. 

The permit requires that a storm water pollution prevention plan be prepared for the site and that 
appropriate best management practices (BMPs) be installed and maintained both during and after 
construction to prevent, to the extent practicable, pollutants in storm water runoff from entering 
the surface water system. It also requires that permanent stabilization and storm water 
management measures be implemented after construction to minimize pollution in storm water 
runoff. Permittees must ensure there is no increase in sediment yield and flow velocity from the 
construction site during and after construction, as compared to preconstruction, undisturbed 
conditions. 

Assumptions and Methodology for Analysis 
The specific hazards to surface stability due to soil characteristics identified in table 11 would be 
minimized (but not eliminated) through implementation of standard mitigation measures to 
protect surface resources. The effectiveness of BMPs in protecting soil and water resources 
associated with forest activities has been evaluated in many studies. The Black Hills National 
Forest recently developed a literature review entitled “Forest Plan Best Management Practices 
Evaluation” (USFS 2003c), in which they determined that most studies have clearly supported the 
assumption that BMPs are very effective in minimizing negative impacts to soil and water 
resources. In many cases, the effectiveness ranged between 40 and 97 percent depending on site 
conditions, when compared to similar areas without implementation of BMPs. Representative of 
many recent reports are the findings from a study of the effectiveness of BMPs to reduce impacts 
to water quality from timber harvesting operations in New York State (Schuler and Briggs 2000) 
demonstrated a strong correlation between implementation of BMPs and a reduction in sediment 
movement, when the BMPs were properly installed and maintained. Assumptions related to the 
effectiveness of BMPs in reducing soil erosion and sedimentation in the Jicarilla Ranger District 
include the following: 

• On soils with severe erosion hazards, the potential for accelerated erosion would be 
approximately 40 percent greater than on less erodible soils. 

• To be effective on highly erodible soils, more extensive BMPs than those in common use, 
including structural and nonstructural measures, would be required and aggressively 
maintained. The risk of BMP failure is greater on highly erodible soils. 

The total amount of bare ground and relative amount of increase predicted to occur after 20 years 
is important to consider when evaluating long-term effects on soils and watersheds under each 
alternative. The amount of bare ground has the potential to directly affect soil productivity and 
surface water quality. The acreage of initial, short-term surface disturbance and long-term bare 
ground, used as a measure of impacts on soils, was calculated according to the following 
assumptions: 

• Short-term surface disturbance includes all acreage disturbed for oil and gas development 
construction before reclamation of a portion of the area occurs. It is assumed that an 
average of 3 acres per well pad and a 45-foot-wide right-of-way for roads/pipelines 
would be disturbed initially. 

• Long-term bare ground includes the frequent use areas at well pads, compressor stations, 
and roads. The average size of unvegetated areas used to quantify the projected acreage 
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of long-term bare ground is assumed to be 1.5 acres per well pad and a 25-foot-wide 
corridor along each new road (3 acres per mile). For purposes of analysis, it is assumed 
that each projected new well would be constructed on a separate well pad. If twinning 
and dual completions occur, there would be fewer well pads than the projected 751, but 
the pad size would likely be larger. 

• Sundry notices and other actions like normal maintenance operations that do not result in 
new surface disturbance are assumed to have no additional effect on long-term bare 
ground. 

• The acreage of short-term surface disturbance would not occur all at once, but would be 
spread over the 20-year period at approximately the same rate as that predicted for 
approval of applications for permits to drill, between 15 and 50 per year. 

• Existing plugged and abandoned wells are in varying stages of reclamation and the 
acreage has not been subtracted from long-term bare ground. 

• While there may be approximately two wells per year plugged and abandoned, the total 
amount of bare ground was not decreased to account for plugging and abandonments 
over the planning period because the pads may not be fully revegetated. Therefore, the 
total acreage of bare ground includes all existing wells and roads in addition to new ones 
projected under each alternative. If some well pads were reclaimed and some roads were 
obliterated, the total acreage of long-term bare ground may be overestimated by the end 
of the planning period, having slightly less impact on soils and watersheds. 

Table 19 summarizes the total projected amount of surface disturbance caused by construction of 
new well pads, new roads, and installation of pipelines along roads to serve the new wells 
projected under each alternative over the 20-year planning period. 

There is little difference in the amount of long-term bare ground projected across the alternatives, 
67 or 69 percent greater than under current conditions, with the difference resulting from not 
developing the 18 wells in the unleased parcels under Alternatives A and C. Even if BMPs were 
installed to decrease onsite and offsite effects from erosion, the increase in bare ground is 
important for the Forest Service to manage in order to mitigate the loss of soil productivity, 
impacts on watershed health, potential downstream impacts to water resources, and changes to 
wildlife habitat and livestock forage production (discussed under “Wildlife” and “Livestock 
Grazing” sections). 

Table 20 presents a summary of the soil hazards at projected well sites and along proposed access 
roads if all projected wells and roads were developed. The table demonstrates that a high 
percentage of the soils projected for well pad and access road locations have erosion hazards and 
moderate to severe limitations for the suitability of unsurfaced roads. The relatively high 
percentage of soils with low to moderate revegetation potential indicates that, under any 
alternative, it can be expected that the acreage of long-term bare ground may be greater than that 
listed in table 19 unless surface cover is provided with mitigation measures that go beyond 
current reclamation practices, monitoring of new seedings, installation and maintenance of BMPs, 
and persistent reclamation activities that are pursued until success is achieved. 
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Table 19. Existing and projected surface disturbance associated with gas well 
development 

Type of Existing  
Surface Disturbance Existing Conditions 

Number of Well Pads 758 
Bare Ground from Well Pads (acres) 1,137 
Existing Roads (miles) 445 
Bare Ground from Roads 1,349 
Total Bare Ground from Roads, Wells (acres) 2,486 

Type of Projected  
Surface Disturbance Alt. A Alt. B Alt. C Alt. D 

Number of Projected Well Pads 733 751 733 751 
New Roads (miles) 189 193 189 193 

Projected Initial Conditions 

Initial Surface Disturbance from Wells (acres) 2,199 2,253 2,199 2,253 

Initial Disturbance from Roads (acres) 1,029 1,053 1,029 1,053 
Total Bare Ground—Initial Disturbance (acres) 3,228 3,306 3,228 3,306 

Projected Long-Term Conditions 

Long-Term Bare Ground from New Wells (acres) 1,100 1,127 1,100 1,127 

Long-Term Bare Ground from New Roads (acres) 572 585 572 585 
Total Bare Ground—New Long-Term 
Disturbance (acres) 1,671 1,712 1,671 1,712 

Summary of Future Conditions 

Total Bare Ground⎯ Existing and New Roads, 
Wells (acres) 4,157 4,197 4,157 4,197 

Amount of District Not Reclaimed  (percent) 3% 3% 3% 3% 
Increase in Bare Ground over Current Conditions 
(percent)  67% 69% 67% 69% 

Table 21 summarizes the analysis of road miles within 200 feet of or crossing a drainageway and 
the sediment predicted from the WEPP-Road model that would enter the channel each year from 
these unsurfaced roads. These predictions take into account the existing and new roads that would 
be constructed by the end of the 20-year planning period. The locations of new roads constructed 
to serve new gas wells have been estimated by the Forest Service in cooperation with industry for 
purposes of analysis to evaluate the effects of future development. The actual locations of the 
roads would most likely vary from the estimated areas, but are likely to be near the areas used for 
analysis.  
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Table 20. Hazards and limitations of soils at projected well locations and along proposed 
access roads 

Watershed 
Erosion 
Hazard: 

Moderate to 
Severe 

Mass Wasting 
Hazard: Moderate 

to Severe 

Unsurfaced Road 
Suitability: 

Moderate to Severe 

Revegetation 
Potential: Low to 

Moderate 

Soils Within Drilling Windows of Projected Wells 

Bancos 79% 16% 95% 26% 

Carracas 43% 25% 68% 47% 

Compañero 77% 16% 91% 50% 

La Jara 77% 13% 89% 34% 

Soils Along Proposed Roads 

Bancos 75% 19% 94% 29% 

Carracas 57% 4% 62% 29% 

Compañero 79% 15% 91% 55% 

La Jara 77% 9% 86% 35% 

Note: Percentages in above table calculated by comparing the acreage of soils with listed hazards/limitations to the 
total acreage within the drilling windows and along proposed roads within each watershed. 

If projected roads that parallel drainageways were located more than 200 feet away from the 
channel when they are actually constructed or if road erosion were mitigated through BMPs, the 
amount of sediment predicted to enter the channel would likely be less than listed in table 21. 
During the APD process, onsite evaluations would be used to determine the appropriate distance 
from drainageways and BMPs to be implemented to minimize sediment delivery from new roads. 

The calculations in table 21 assumed that new roads would be constructed similar to existing 
roads. If new roads were constructed with water control structures located closer together on long 
road slopes and steep gradients, the sediment yield or sediment delivered to the surface water 
system would be reduced by up to 75 percent (Elliot 1999). 

The amount of bare ground and unsurfaced roads from implementation of each alternative, and 
especially the related sediment yield increase due to increases of unsurfaced roads within 200 feet 
of a drainageway, would be the major action to affect surface water quality and quantity and is 
discussed by alternative. Overall road densities throughout the Jicarilla Ranger District would 
increase for all alternatives as shown in table 22. All alternatives would essentially result in the 
same road densities. Alternative C would have 0.1 mile per square mile less in the Carracas 
watershed compared to other alternatives. In the alternatives discussion, road densities are 
reflected in the amount of bare ground, and are not discussed further, except for within areas of 
resource concern. 
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Table 21. Sediment yield from roads predicted for each watershed by alternative 

Watershed Category Existing 
Roads Alt. A Alt. B Alt. C Alt. D 

Roads near Drainages (miles) 28 44 46 44 46 
Total Predicted Sediment 
Yield (tons/year) 1,473 2,310 2,385 2,310 2,385 

Bancos 

Increase of Sediment Yield 
over Existing ⎯ 57% 62% 57% 62% 

Roads near Drainages (miles) 8 8 9 8 9 
Total Predicted Sediment 
Yield (tons/year) 415 415 454 415 454 

Carracas 

Increase of Sediment Yield 
over Existing ⎯ 0% 9% 0% 9% 

Roads near Drainages (miles) 29 33 34 33 34 
Total Predicted Sediment 
Yield (tons/year) 1,494 1,742 1,778 1,742 1,778 

Compañero 

Increase of Sediment Yield 
over Existing ⎯ 17% 19% 17% 19% 

Roads near Drainages (miles) 34 46 48 46 48 
Total Predicted Sediment 
Yield (tons/year) 1,766 2,422 2,490 2,422 2,490 

La Jara 

Increase of Sediment Yield 
over Existing ⎯ 137% 141% 137% 141% 

Roads near Drainages (miles) 98 132 136 132 136 
Total Predicted Sediment 
Yield (tons/year) 5,149 6,889 7,107 6,889 7,107 

All 
Watersheds 

Increase of Sediment Yield 
over Existing ⎯ 34% 38% 34% 38% 

 

Table 22. Road density by watershed within Jicarilla Ranger District 

Alternatives 
B, D 

Alternatives  
A, C 

Watershed 

Acres within 
District 

Boundary 
Square 
Miles 

Existing 
Road 

Density 
(mi/mi2) 

Projected Road 
Density (mi/mi2) 

Projected Road 
Density (mi/mi2) 

Bancos 59,109 92.4 1.5 2.4 2.4 
Carracas 13,193 20.6 2.0 2.4 2.3 
Compañero 32,837 51.3 2.3 3.0 3.0 
La Jara 52,389 81.9 1.8 2.6 2.6 
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Alternative A (No Action) 
Over the 20-year planning period, initial surface disturbance under Alternative A is projected to 
total 3,228 acres and long-term bare ground would total 4,157 acres (see table 19) within the 
district after all wells and roads are constructed. Most soils in the district have a moderate or 
severe hazard rating for sheet and rill erosion. Soil characteristics in the locations of new roads 
and wells are particularly important during the initial construction phase when earthmoving 
leaves soil exposed to erosion from rainfall and surface water runoff and as long as surface cover 
is not provided or replaced. Once road rights-of-way and well pads outside the commonly used 
areas are compacted, revegetated, and stabilized with appropriate erosion controls, these areas 
would be less subject to erosion. Those soils with steep slopes, severe erosion hazards, and low 
revegetation potential would require more extensive BMPs with aggressive monitoring and 
maintenance to minimize offsite erosion and sedimentation. 

Alternative A would have potential impacts on surface water due to increased amounts of surface 
disturbance and road construction. This would result in increased surface water runoff and 
increased sediment moving off the well sites or roads, a portion of which would reach channels 
and be carried downstream during periodic storm events. 

The most relevant factors for long-term effects on surface water in the district are the total 
amount of bare ground projected for the long term, 4,157 acres under Alternative A (see table 19), 
and the increase in sediment yield from unsurfaced roads. This total includes projected and 
existing wells and roads. Initial surface disturbance, before revegetation is established, is 
important for its potential contribution to sedimentation, and is estimated to be 3,228 acres for the 
projected wells and roads distributed across the district.  

Installation and maintenance of erosion controls and other mitigation measures such as BMPs 
would result in a substantial reduction in offsite erosion, ranging between 40 and 97 percent 
depending on site conditions (USFS 2003b). Minimizing offsite erosion would help to protect 
surface water quality by limiting sedimentation, both in the perennial streams upstream from 
Navajo Dam and in waters downstream from Navajo Dam where additional sedimentation would 
exacerbate the existing impairment in the Animas River to Largo Canyon reach listed in table 41. 

The additional acreage of bare ground and compacted soils have the potential to increase surface 
water runoff slightly, which would slightly increase flows in the channels draining the district. 
The amount of increase would depend on site-specific characteristics, without which the increase 
in surface water runoff cannot be quantified. 

Ground water would not be affected significantly under this or any alternative. An average of 
approximately 0.7 acre-feet of water are used to drill each gas well in the San Juan Basin (BLM 
2003a), or 513 acre-feet to develop the 733 wells projected under this alternative. It has been 
documented in a BLM biological assessment related to oil and gas development in the San Juan 
Basin (BLM 2002a) that the haulers providing water to the gas industry for drilling have legal 
water rights, and all of the water is obtained from surface water sources or wells outside district 
boundaries, and in some cases, east of the Continental Divide. 

In some parts of the western U.S., including the northern part of the San Juan Basin, the 
extraction of coalbed methane often affects ground water quality due to methane gas seepage into 
aquifers used for drinking water and lowering of the water table due to dewatering during drilling 
operations. However, the sources of coalbed methane (Fruitland Formation) in the New Mexico 
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part of the San Juan Basin including the Jicarilla Ranger District, are deeper and contain less 
water, resulting in fewer impacts to ground water during drilling operations (BLM 2003a), 
especially assuming that operators follow BLM policy and guidelines for drilling and casing. 
Ground water would not be significantly affected by gas development. 

New Leasing Decisions: Because new leasing decisions would not be made under the no action 
alternative, it is assumed that the projected 18 wells and almost 4 miles of roads to access those 
wells in the unleased areas would not be constructed. This would eliminate surface disturbance 
within these unleased parcels, which have a high proportion of soils susceptible to mass wasting, 
moderate to severe limitations for unsurfaced roads, and low to moderate success in revegetation. 
Moderate to severe erosion potential exists in many of the parcels, with the highest proportion 
within Carracas, Compañero, and La Jara watersheds (see table 12). As a result of not developing 
wells in the unleased areas, sediment yield increases due to increased miles of unsurfaced roads 
within 200 feet of a drainageway in each watershed would be slightly less than if they were 
developed. 

Winter Big Game Range Open Road Densities: Under Alternative A, open road density in 
winter big game areas would be limited to 0.5 mile per square mile. While limiting public access 
by gating may lessen erosion by reducing vehicle traffic and, therefore, have a beneficial effect on 
water quality by reducing sediment delivery, roads would still be in use by leaseholders and 
would remain as bare ground. Impacts to water quality would be minimal as a result of gating 
roads. 

Existing Leases: Existing leases in Alternative A would be subject to standard lease terms and 
conditions. Projected development would result in increased surface disturbance and long-term 
bare ground. Ninety-eight percent of the long-term bare ground estimated for the combination of 
projected wells and roads would occur within currently leased areas under standard terms and 
conditions. Development on existing leases would account for the greatest impacts on water 
quality in the 20-year planning period. 

A total of approximately 132 miles of roads (new and existing) located near or crossing 
drainageways are projected on existing leases in the district by the end of the planning period 
under Alternative A. Assuming that these roads would be unsurfaced and constructed with 
culverts, surface water turnouts, and roadside ditches similar to those currently used in the 
district, the average annual sediment yield predicted to reach channels would be over 6,800 tons 
per year (TPY) or an increase of 34 percent over current conditions (see table 21). Installation of 
surfacing using durable materials or surface water controls along roads at a closer spacing than is 
currently used (no more than 400 feet between structures), would reduce the amount of sediment 
reaching the surface water system by approximately 75 percent. 

As demonstrated in table 21, sediment yields would increase due to increased miles of unsurfaced 
roads within 200 feet of a drainageway in each watershed, summarized below for the  no action 
alternative: 

• Bancos watershed: 57 percent 
• Carracas watershed: no change 
• Compañero watershed: 17 percent 
• La Jara watershed: 37 percent 
• All watersheds: 34 percent 
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The upper watersheds (Bancos, Carracas, and La Jara) draining into Navajo Reservoir would 
contribute little, if any, sedimentation or siltation to the impaired reaches of the San Juan River 
downstream because most suspended sediment would settle out in the reservoir. However, they 
would add to the sediment load within the reservoir. Increased sediment delivery from the 
Compañero watershed on the district is the primary cause for water quality concerns because 
perennial waters downstream have been identified as impaired due to sedimentation and siltation 
under current conditions. Additional sedimentation to this already impaired reach generated by 
projected energy mineral development can, therefore, be considered a significant impact. 

Alternative B (Proposed Action) 
Over the 20-year planning period, initial surface disturbance under Alternative B is projected to 
total 3,306 acres and long-term bare ground would total 4,197 acres (see table 19) within the 
district after all wells and roads are constructed. More stringent reclamation standards for 
successful revegetation would result in improved vegetative cover on disturbed areas compared to 
Alternative A. 

Alternative B, the proposed action, would have slightly greater water resource impacts compared 
to Alternative A, as the projected density of unsurfaced roads, the total amount of bare ground 
estimated to occur from projected gas development, and the sediment yield increases due to 
increased miles of unsurfaced roads within 200 feet of a drainageway would be higher overall. 
However, some lessening of impacts would be likely by implementing practices intended to 
minimize soil erosion and associated water quality impacts. As demonstrated in table 21, 
sediment yields would increase due to increased miles of unsurfaced roads within 200 feet of a 
drainageway in each watershed, summarized below for the proposed action alternative: 

• Bancos watershed: 62 percent 
• Carracas watershed: 9 change 
• Compañero watershed: 19 percent 
• La Jara watershed: 41 percent 
• All watersheds: 38 percent 

New Leasing Decisions: In Alternative B, 3,800 acres of unleased lands would be authorized for 
lease. The proposed no surface occupancy stipulations on new leases would slightly reduce the 
amount of surface disturbance on those soils with moderate to high erosion hazards, unsuitable 
for road construction, and low to moderate revegetation potential in unleased areas (see table 12). 
In general, areas proposed for no surface occupancy constraints through new lease stipulations are 
projected to be located on less than 5 percent of the highly erodible soils. 

Proposed new lease stipulations specifically intended to minimize impacts on water quality and 
soils include those that limit construction on steep slopes where soils would be most susceptible 
to erosion and areas disturbed would be larger due to cut and fill slopes. Other proposed 
stipulations on new leases that could benefit water quality include applying no surface occupancy 
in the canyon bottoms within areas of resource concern (Bancos, La Jara, Fierro, and Valencia 
Canyons). This would ensure that no well pads or roads would be constructed near drainageways, 
at least in the currently unleased parts of Bancos and Valencia Canyons where a total of 7 wells 
and less than 1 mile of road are estimated to fall within the proposed NSO area. This would 
slightly reduce the amount of sediment likely to enter the drainageway from disturbed areas. 
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Because long-term bare ground and initial soil disturbance in currently unleased areas represent a 
small proportion (approximately 1 percent and 2 percent, respectively) of the total for existing 
and projected wells and roads, lease stipulations added to improve water quality and minimize 
soil erosion in the unleased areas would have a minimal but beneficial overall impact. 

Winter Big Game Range Open Road Densities: Under the proposed action alternative, fewer 
roads would be gated to comply with the proposed change in open road density within winter elk 
range. The impacts to water quality would be minimal as a result of gating roads, similar to those 
described under Alternative A. 

Existing Leases: As under Alternative A, most projected well development would occur on 
existing leases under standard terms and conditions. Recommended conditions of approval to 
protect water quality and soils may provide additional protection of surface water quality by 
minimizing sediment yield. These conditions of approval include more stringent reclamation 
standards for disturbed areas and the application of no surface occupancy constraints as 
conditions of approval in canyon bottoms of four areas of resource concern. Development of site-
specific conditions of approval by current leaseholders would be completed during the application 
for permit to drill process and could only be incorporated in cooperation with the lessee. For this 
reason, quantification of the benefits to water quality impacts cannot be estimated, but it is likely 
that some improvement over Alternative A would be realized. 

Areas of Resource Concern: Under Alternative B, five areas of resource concern (Bancos 
Canyon, Vaqueros Canyon, La Jara Canyon, Valencia Canyon, and Fierro Canyon and Mesa) 
have been identified to protect primary resource values. In Bancos Canyon, La Jara Canyon, 
Valencia Canyon, and Fierro Canyon and Mesa, measures proposed that would minimize impacts 
to water resources from increased gas wells include long-term plans of development prior to 
construction of any new well pads and associated roads. The plans would facilitate advance 
planning of the locations of well pads, roads, pipelines, and other associated facilities, which 
would enable operators to coordinate locations and consider whether they could share the cost of 
construction and maintenance while minimizing the amount of surface disturbance. Advance 
planning would also enable industry to consider alternative drilling scenarios, which could help 
them avoid difficult construction locations requiring extensive mitigation measures to protect 
surface resources like water quality. 

In Vaqueros Canyon, many of the BMPs employed to minimize impacts to visual resources would 
also minimize soil erosion and associated sediment delivery. These BMPs include placing roads 
on the contour, retaining screening vegetation, revegetating disturbed lands, and using erosion 
control practices. 

The effects on surface water quality from implementing the proposed stipulations on new leases 
and conditions of approval on existing leases are not quantifiable, but it is likely that 
implementation would result in fewer impacts than under Alternative A. 

Alternative C 
The total short-term and long-term surface disturbance projected to result from gas development 
would be the same as that listed for Alternative A (see table 19). Standards for reclamation of 
disturbed areas would require longer monitoring periods and more stringent requirements for the 
amount of successful vegetative cover to ensure success, resulting in less potential for soil erosion 
after reseeding. 



Chapter 3.  Affected Environment and Environmental Consequence 

DEIS for Surface Management of Gas Leasing and Development, Jicarilla Ranger District 115 

The number of road-stream crossings and associated sediment yield from unsurfaced roads would 
be the same as that projected under the no action alternative. 

Impacts to soils and surface water resources would be slightly less than that anticipated under the 
no action alternative, primarily due to improved reclamation standards for disturbed areas. 

New Leasing Decisions: Because no new leases would be issued in the currently unleased areas, 
18 fewer wells would be developed. There would be no surface disturbance associated with the 
construction of well pads, roads, and pipelines on the problem soils in the unleased parcels listed 
in table 12. As a result of not developing wells in the unleased areas, sediment yield increases due 
to increased miles of unsurfaced roads within 200 feet of a drainageway in each watershed would 
be the same as that described for Alternative A. 

Winter Big Game Range Open Road Densities: Under Alternative C, the effect of gating roads 
to comply with current forest plan standards would be the same as that described for Alternative 
A. 

Existing Leases: Under Alternative C, the effects of proposed conditions of approval applied to 
existing leases would mitigate impacts to water quality with a result similar to that described for 
Alternative B. 

Areas of Resource Concern: For Alternative C, the five areas of resource concern (Bancos 
Canyon, Vaqueros Canyon, La Jara Canyon, Valencia Canyon, and Fierro Canyon and Mesa) 
would be provided with the same protection and special provisions identified in Alternative B, 
with the exception that the seven wells in unleased areas would not be developed. Mitigation 
measures and potential improvements to water quality and soil retention would be similar to that 
identified for Alternative B. 

Alternative D 
The total short-term and long-term surface disturbance projected to result from gas development 
would be the same as that described for the proposed action alternative. Without no surface 
occupancy stipulations attached to new leases, the acreage of erodible soils and those with low to 
moderate potential for revegetation projected to be disturbed would be slightly greater than under 
the proposed action alternative. All unleased areas would be leased, without stipulations that 
would limit disturbance of steep slopes and erodible soils. The number of road-stream crossings 
and associated increased sediment yield would be the same as under the proposed action 
alternative. Under Alternative D, the total amount of long-term bare ground, initial surface 
disturbance, number of projected road-stream crossings, and miles of unsurfaced roads would be 
the same as those projected for Alternative B. The impacts on water resources would be similar to 
but slightly greater than those described for Alternative B, mainly because there would be higher 
vehicle traffic levels due to higher open road density requirements and less stringent reclamation 
standards and new lease stipulations. 

Impacts to soils and water resources under Alternative D would be slightly greater than that 
anticipated under the proposed action alternative, due to development of the unleased parcels on 
steep, erodible soils without no surface occupancy stipulations to protect surface resources and 
minimize offsite erosion and sediment yields. 
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New Leasing Decisions: Most likely, fewer stipulations would be incorporated with new fluid 
minerals leases in currently unleased areas, but the lease stipulations would be determined when 
expressions of interest for leasing a parcel are received by the Forest Service, so no decisions on 
leasing specific parcels would be made if this alternative were selected. 

Winter Big Game Range Open Road Densities: Under Alternative D, open road density within 
winter elk range would be similar to but slightly greater than under Alternative B, and impacts 
would be comparable. 

Existing Leases: Alternative D provides additional water quality and soil protection measures 
compared to Alternative A, but does not require the level of water quality and soil protection 
identified in Alternatives B and C. New roads would not be required to be gated, so this leaves 
open the potential for increased public uses of all roads, especially for hunters and off-road 
vehicles. This increased traffic could cause road surfaces to be less stable, increasing sediment 
delivery over what has been calculated in table 21. The major impact to water resources under 
Alternative D is from the total area of bare ground and increase in sediment yield from 
unsurfaced roads. Compared to Alternative A, water resources impacts from developing existing 
leases would be similar to but slightly higher. 

Areas of Resource Concern: No areas of resource concern would be designated for Alternative 
D, and no special protection of water resources and soil would be implemented for those areas. 

Mitigation Measures 
Standards and specifications for mitigation measures to minimize soil erosion are incorporated 
into standard terms and conditions included in permits to drill, Forest Service construction 
policies and guidelines, the “Gold Book” (BLM/USFS 2006), and the forest plan. Forest Service 
Handbook 2509.22, “Soil and Water Conservation Practices Handbook” (USFS 1990b), 
developed for the Southwestern Region (Region 3) lists standards and specifications for BMPs. 
BMPs that would be appropriate for the soils, terrain, and type of construction occurring in the 
Jicarilla Ranger District would be selected and designed during the APD process and included in 
the conditions of approval. A general concept of the types of mitigation measures that may be 
appropriate includes the following (NRCS 2000): 

• Fit development to the terrain. 
• Cover disturbed soils as soon as possible with vegetation or other materials (mulch) to 

reduce erosion potential. 
• Divert water away from disturbed areas. 
• Control concentrated flow and runoff to reduce the volume and velocity of water from 

work sites to prevent formation of rills and gullies. 
• Minimize length and steepness of slopes with structural controls such as water bars, 

diversions, culverts, and waterways. 
• Prevent sediment movement offsite through seeding and the installation of sediment 

basins or other structures. 
• Inspect and maintain structural erosion control measures. 
• Where wind erosion is a concern, minimize the removal of trees upwind. 
• Avoid soil compaction by restricting the use of trucks and heavy equipment to limited 

areas and by reducing traffic when soils are wet. 
• Soils compacted by grading need to be broken up or tilled prior to vegetating. 
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Cumulative Effects 
The cumulative effects on soils and water resources should take into account all surface-altering 
actions that have occurred or are likely to occur. The most frequent effect of surface disturbance 
in this region is decreased soil productivity, accelerated erosion, and increased surface water 
runoff, all of which may affect downstream water bodies. The primary cumulative impacts on 
water quality would result from an increase in the amount of unsurfaced roads and bare ground 
due to increased oil and gas development activity and other earthmoving activities within the 
Blanco and Upper San Juan watersheds. The relevant areas to consider when discussing 
cumulative effects of multiple surface-disturbing activities would be those on all land within the 
5th level hydrologic units in which the national forest land is located. 

Within the district, surface-disturbing activities that contribute to accelerated erosion and 
associated downstream sediment delivery include the following: 

• Wild horse population management⎯Recent NEPA analysis determined that the wild 
horse population, located north of U.S. Highway 64, is planned to reduce the herd size to 
less than half by 2010. High populations of wild horses in Bancos, Carracas, and part of 
La Jara watersheds have contributed to accelerated erosion from loss or removal of 
vegetative cover due to overgrazing. 

• Livestock grazing management⎯In the recent past, the Forest Service has eliminated or 
greatly reduced the amount of cattle grazing in order to compensate for drought 
conditions and poor vegetative cover. Continuing management of cattle grazing 
according to climatic conditions and the quality and quantity of forage would aid in 
working toward improved vegetative cover and reduced soil erosion. 

• Vegetation treatments⎯These include the removal of trees along road and pipeline 
rights-of-way for safety concerns, approximately 50 acres per year; thinning an estimated 
550 acres of piñon-juniper stands in 2006 and 2007; prescribed burning totaling over 
2,300 acres from 2005 through 2007; treatment of approximately 200 acres per year of 
invasive plants along roads, pipelines, and well pads, primarily through the application of 
herbicides, but also including some grubbing that would disturb surface soils. 

• Sandstone pits⎯An estimated 22 additional sandstone pits of 5 acres or less are projected 
to be excavated in the district over the next 20 years. This would add approximately 100 
acres of bare ground to the projections in table 19. 

• Off-Road-Vehicle (ORV) use⎯The restriction of ORVs to open roads, limiting cross-
country travel and access to roads behind gates would aid in protecting soils from 
erosion. 

• Road maintenance⎯Efforts are planned to bring lease roads up to standards. This would 
involve the removal of berms, the installation or improvement of culverts, road ditches, 
and other drainage structures, as well as the addition of all-weather surfacing on roads 
that are particularly unstable and receive heavy equipment traffic. While some of these 
activities would result in short-term surface disturbance, over the long term, they would 
reduce sediment delivery from roads and minimize the frequent need for blading, which 
disrupts the compacted soil surface. 

Construction activities related to oil and gas development within these watersheds would be the 
cause of most of the likely surface-disturbing activities. There is no foreseeable demand for 
extracting locatable minerals during the next 20 years, and the extraction of salable minerals 
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occurs in scattered small acreage. Surface-disturbing activities other than oil and gas development 
that may cause accelerated erosion include, but are not limited to, construction of buildings, 
roads, and other facilities; road maintenance like grading and ditch cleaning; cross-country travel 
by off-highway vehicles; installation of trenches for utilities; vegetation management activities; 
and agricultural activities like plowing, planting, and livestock grazing. 

Approximately 31,600 acres of initial, short-term disturbance and almost 21,000 acres of long-
term bare ground have been projected to occur in the San Juan Basin west of the Continental 
Divide over the next 20 years within the 5th level hydrologic units encompassing the district that 
drain to the San Juan River (BLM 2003a). Approximately 8 percent of new surface disturbance 
projected for all mineral development over the next 20 years in watersheds draining to the San 
Juan River would be attributable to gas development within the Jicarilla Ranger District. 
However, when putting the surface disturbance from gas development in the district into the 
context of all construction activities likely to occur in these watersheds, the proportion associated 
with energy mineral development in the project area would be much less than 8 percent overall. 

Any increase in sediment delivered to the San Juan River from activities in the Blanco watershed 
(from the Compañero watershed on the district) may be significant because the parameters of 
concern listed in table 17 show that sedimentation and siltation are the primary contributors. 
Petroleum/natural gas production activities have been identified as a likely source of impairment 
in the San Juan River in a receiving reach for the Blanco Canyon watershed. Because Jicarilla 
Ranger District land consists of less than 30 percent of the Upper San Juan watershed and less 
than 10 percent of the Blanco Canyon watershed, actions within the district would contribute to 
downstream effects, but the greater impacts would result from oil and gas development in higher 
numbers on non-Federal and adjacent Federal lands. 

Water needed for drilling wells on Federal and non-Federal minerals in the San Juan Basin over 
the 20-year planning period was determined in the BLM’s Proposed RMP/Final EIS (BLM 
2003a) to be almost 8,750 acre-feet. This quantity of water, to be obtained from a combination of 
surface water and ground water sources on both sides of the Continental Divide, includes the 
amount of water needed for drilling in the Jicarilla Ranger District under Alternative A. All water 
used for drilling has been documented to be derived from legal water rights holders and it was 
determined that use of this water would not significantly affect water resources in the basin (BLM 
2003a). Therefore, the cumulative effects of implementing the no action alternative (Alternative 
A) and all other alternatives in the district would utilize the same or less water because the same 
number or fewer wells would be developed. In the context of water resources in the entire San 
Juan Basin, the contribution of effects from the district’s alternatives would be slight. 

Air Quality 
Affected Environment 
This section describes the existing air quality of the Jicarilla Ranger District and surrounding 
areas, called the project region, and applicable air regulations that could apply to the project. At 
the present time, the project region attains all national and New Mexico ambient air quality 
standards, and air quality has not been a substantial constraint to development. 

Air quality in a given location is defined by pollutant concentrations in the atmosphere and is 
generally expressed in units of parts per million (ppm) or micrograms per cubic meter (μg/m3). 
One aspect of air quality significance is a pollutant’s concentration in comparison to a national 
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and/or state ambient air quality standard. These standards represent the maximum allowable 
atmospheric concentrations that may occur while still protecting public health and welfare, and 
include a reasonable margin of safety to protect the more sensitive individuals in the population. 
National standards, established by the USEPA, are termed the National Ambient Air Quality 
Standards. The National Ambient Air Quality Standards represent maximum acceptable 
concentrations that generally may not be exceeded more than once per year, except the annual 
standards that may never be exceeded. State standards, established by the New Mexico 
Environmental Improvement Board (EIB) and enforced by the NMAQB, are termed the New 
Mexico Ambient Air Quality Standards. The New Mexico Ambient Air Quality Standards are at 
least as restrictive as the National Ambient Air Quality Standards and include standards for total 
suspended particulate matter (TSP) for which there are no national standards. Table 23 presents 
the national and state ambient air quality standards. 

The pollutants of primary concern that are considered in this air quality analysis include volatile 
organic compounds (VOC), nitrogen oxides (NOx), carbon monoxide (CO), nitrogen dioxide 
(NO2), ozone (O3), particulate matter less than 10 microns in diameter (PM10), and particulate 
matter less than 2.5 microns in diameter (PM2.5). Although VOCs and NOx (other than nitrogen 
dioxide) have no established ambient standards, they are important as precursors to O3 formation. 
Standards for PM2.5 have been promulgated, but are not yet enforceable. 

Region of Influence 
Identifying the region of influence for air quality effects from this project requires knowledge of 
the types of pollutants being emitted, pollutant emission rates, topography, and meteorological 
conditions. The region of influence for inert pollutants (pollutants other than O3 and its 
precursors) is generally limited to a few miles downwind from a source. 

The region of influence for O3 can extend much farther downwind than that identified for inert 
pollutants. Ozone is a secondary pollutant formed in the atmosphere by photochemical reactions 
of previously emitted pollutants, or precursors. Ozone precursors are mainly VOCs and NOx. In 
the presence of solar radiation, the maximum effect of VOCs and NOx emissions on O3 levels 
usually occurs several hours after they are emitted and many miles from the source. Therefore, 
the region of influence for O3 may include much of the north-central portions of New Mexico and 
southern portions of Colorado. 

Baseline Air Quality 
The USEPA has designated all areas of the United States as having air quality better than 
(attainment) or worse than (nonattainment) the National Ambient Air Quality Standards. A 
nonattainment designation generally means that a primary National Ambient Air Quality Standard 
has been exceeded more than once per year in a given area. Areas without sufficient data to 
determine the attainment/nonattainment status are designated as “unclassified.” At the present 
time, all of Rio Arriba County is unclassified for all national and state ambient air quality 
standards. 

Generally, concentrations of photochemical smog, or O3, are highest during the summer months 
and coincide with the season of maximum solar insolation. Inert pollutant concentrations tend to 
be the greatest during periods of light winds, stable atmospheric conditions, and surface-based 
temperature inversions, conditions that limit atmospheric dispersion. In the case of PM10 impacts 
from fugitive dust episodes, maximum dust impacts within the project region often occur during 
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high wind events and/or in proximity to human-made, ground-disturbing activities such as 
agricultural tilling, vehicular activities on unpaved surfaces, and mining or other construction 
operations. 

Table 23. National and New Mexico ambient air quality standards 

National Standards (a) Pollutant Averaging  
Time 

New Mexico 
Standards Primary (b,c) Secondary (b,d) 

8-hour — 0.084 ppm Same as primary 
Ozone 

1-hour — 0.124 ppm Same as primary 
8-hour 8.7 ppm 9 ppm — 

Carbon Monoxide 
1-hour 13.1 ppm 35 ppm — 

Annual 0.05 ppm 0.053 ppm Same as primary 
Nitrogen Dioxide 

24-hour 0.10 ppm — — 
Annual 0.02 ppm 0.03 ppm — 
24-hour 0.10 ppm 0.14 ppm — Sulfur Dioxide 

3-hour — — 0.5 ppm 
Annual 
(arithmetic mean) — 50 µg/m3 Same as primary 

PM10 
24-hour — 150 µg/m3 Same as primary 
Annual 
(arithmetic mean) — 15 µg/m3 Same as primary 

PM2.5 
24-hour — 65 µg/m3 Same as primary 
Annual 
(geometric mean) 60 µg/m3 — — 

30-day Average 90 µg/m3 — — 
7-Day 110 µg/m3 — — 

Total Suspended  
Particulates (TSP) 

24-hour 150 µg/m3 — — 

Lead Calendar  
Quarter — 1.5 µg/m3 Same as primary 

Notes: (a)  Standards other than the 1-hour ozone, 24-hour PM10, and those based on annual averages are not to 
be exceeded more than once a year. The 8-hour ozone standard will eventually replace the 1-hour ozone 
standard and the PM2.5 standard (particulate matter with a 2.5 micron diameter) will be implemented over 
an extended timeframe. The USEPA is in the process of developing policies on how to implement these 
standards. 

 (b)  Concentrations are expressed in units in which they were promulgated. µg/m3 = micrograms per 
cubic meter and ppm = parts per million. Units shown as µg/m3 are based upon a reference temperature 
of 25 oC and a reference pressure of 760 mm of mercury. 

 (c)  Primary Standards: The levels of air quality necessary, with an adequate margin of safety to protect 
the public health. 

 (d)  Secondary Standards: The levels of air quality necessary to protect the public welfare from any 
known or anticipated adverse effects of a pollutant. 
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Table 24. Maximum pollutant concentrations monitored in areas near the project region 
2000–2004 

Maximum Concentration by Year Pollutant/ 
Monitoring 

Station 

Averaging 
Time/ 

Measurement 

 
Limiting 
Standard 2000 2001 2002 2003 2004 1 

Ozone 
8-hour (ppm) 0.084 ppm 0.085 0.077 0.080 0.077 0.073 

Bloomfield 
1-hour (ppm) 0.124 ppm 0.096 0.094 0.091 0.089 0.078 
8-hour (ppm) 0.084 ppm 0.074 0.077 0.080 0.078 0.070 

Farmington 
1-hour (ppm) 0.124 ppm 0.093 0.087 0.087 0.091 0.080 

Carbon Monoxide 
8-hour (ppm) 8.7 ppm 1.9 ND ND ND ND 

Farmington 
1-hour (ppm) 13.1 ppm 5.4 ND ND ND ND 

Nitrogen Dioxide 
Annual (ppm) 0.05 ppm 0.011 0.012 0.014 0.013 0.013 

Bloomfield 
24-hour 2 (ppm) 0.10 ppm 0.028 0.033 0.026 0.034 0.023 
Annual (ppm) 0.05 ppm 0.009 0.009 0.009 0.009 0.007 

Farmington 
24-hour 2 (ppm) 0.10 ppm 0.028 0.025 0.024 0.034 0.020 

Sulfur Dioxide 
Annual (ppm) 0.02 ppm 0.003 0.002 0.002 0.002 0.002 
24-hour (ppm) 0.10 ppm 0.010 0.010 0.006 0.019 0.009 Bloomfield 

3-hour (ppm) 0.5 ppm 0.019 0.024 0.035 0.090 0.025 
Annual (ppm) 0.02 ppm 0.008 0.004 0.003 0.003 0.003 
24-hour (ppm) 0.10 ppm 0.033 0.020 0.017 0.019 0.009 Farmington 

3-hour (ppm) 0.5 ppm 0.144 0.058 0.060 0.090 0.042 
PM10 

Annual 
Arithmetic 
Mean (μg/m3) 

50 µg/m3 16 16 ND ND 15 
Farmington  

24-hour (μg/m3) 150 µg/m3 27 30 ND ND 26 
PM2.5 

Annual 
Arithmetic 
Mean (μg/m3) 

15 µg/m3 ND 6.1 6.1 6.7 6.0 
Farmington  

24-hour (μg/m3) 65 µg/m3 ND 19 15 27 17 

Notes: 1 Data for year 2004 are as of November 2, 2004. 

 2 24-hour nitrogen dioxide concentrations for the 
years 2002-2004 were conservatively estimated as one 
half the maximum 1-hour concentration. 

ND = No Data 
μg/m3 = micrograms per cubic meter 
Ppm = parts per million 

Source:   NMAQB 2001b and 2002; USEPA 
AIRData 2001, 2002a, and 2004a. 
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There presently are no air quality monitoring stations in Rio Arriba County or the project region. 
However, the air quality of the region can be conservatively represented by data measured at the 
Bloomfield and Farmington stations in nearby San Juan County to the west. The Bloomfield 
station occurs within the highly industrialized Bloomfield gas corridor and the NMAQB uses this 
station to monitor ambient pollutant levels from these sources (NMAQB 2001a). The Farmington 
station is the nearest station that measures CO and PM10 concentrations. Table 24 presents the 
maximum pollutant levels monitored at the Bloomfield and Farmington stations from 2000 
through 2004 (USEPA 2004a). The data in table 24 show that, with one exception, pollutant levels 
have not exceeded any ambient air quality standard during the 2000 through 2004 monitoring 
period. The 8-hour ozone standard was slightly exceeded in Bloomfield in 2000. 

Regulatory Setting 
The Federal Clean Air Act of 1970 and its subsequent amendments established air quality 
regulations and the National Ambient Air Quality Standards and delegated the enforcement of 
these standards to the states. The NMAQB enforces air pollution regulations and sets guidelines 
to attain and maintain the national and state ambient air quality standards within the State of New 
Mexico, except for tribal lands and Bernalillo County. The NMAQB guidelines are found in the 
New Mexico State Implementation Plan. The following is a summary of some of the major 
Federal and State air quality rules and regulations that may apply to emission sources associated 
with the project alternatives. 

Federal Regulations 
In September 1997, the USEPA promulgated 8-hour O3 and 24-hour and annual PM2.5 national 
standards (particulate matter less than 2.5 microns in diameter). However, due to a lawsuit in May 
1999, the U.S. Court rescinded these standards and USEPA’s authority to enforce them. 
Subsequent to an appeal of this decision by the USEPA, the U.S. Supreme Court in February 
2001 upheld these standards. As a result, this action initiated a new planning process to monitor 
and evaluate emission control measures for these pollutants. 

The USEPA promulgated attainment status designations of the 8-hour O3 standard on April 15, 
2004 (USEPA 2002b). An area will attain this standard if its 3-year running average of the annual 
fourth highest daily maximum 8-hour O3 concentration remains below 0.084 ppm. 
Implementation of the 1-hour O3 standard will not be revoked in a given area until that area 
achieves this standard. Otherwise, as is the case for the project region, implementation of the 8-
hour standard will replace the existing 1-hour standard. 

New Mexico AQB Rules and Regulations 
The NMAQB enforces the national and state ambient air quality standards by developing rules to 
regulate and permit stationary sources of air emissions. The New Mexico air quality regulations 
are found in the New Mexico Administrative Code (NMAC) Title 20, Chapter 2. Any new 
emission source proposed for the Jicarilla Ranger District would have to comply with the 
NMAQB regulations and ambient air quality standards. The following summarizes the more 
pertinent state air quality regulations that could apply to project emission sources. 

• 20NMAC2.33—Gas Burning Equipment⎯NO2. New/existing natural gas burning 
equipment that have a heat input of greater than 1,000,000 million British Thermal Units 
(BTUs) per hour shall not produce NO2 emissions that exceed 0.2/0.3 pounds per million 
BTUs of heat input. 
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• 20NMAC2.35—Natural Gas Processing Plant⎯Sulfur. Part 35 regulates sulfur emissions 
from existing/new gas processing facilities. 

• 20NMAC2.42—Coal Mining and Preparation Plants⎯Particulate Matter. Part 42 
establishes requirements to minimize particulate matter emissions for coal mine and 
preparation plant sources, such as crushers, conveyors, and coal haul roads. 

• 20NMAC2.60—Open Burning. Part 60 outlines the process to obtain permits for open 
burning, such as fire management activities. 

• 20NMAC2.70—Operating Permits. Part 70 provides permitting requirements for 
stationary sources that exceed 100 tons per year (TPY) of a regulated pollutant, 10 TPY 
of a hazardous air pollutant (HAP), or 25 TPY of combined hazardous air pollutants. 
Requirements include emission calculations, dispersion modeling analyses to ensure that 
the proposed source does not exceed any ambient air quality standard, and annual 
reporting. 

• 20NMAC2.72—Construction Permits. Part 72 applies to new or modified stationary 
sources that (1) have a potential emission rate greater than 10 pounds per hour or 25 TPY 
of any air pollutant for which there is a national or state ambient air quality standard or 
(2) exceed hourly hazardous air pollutants emission levels outlined in subpart 502. 
Requirements of Part 72 may include: (1) emission calculations; (2) dispersion modeling 
analyses to demonstrate that the proposed source would not contribute to an exceedance 
of an ambient air quality standard or prevention of significant deterioration increment; (3) 
a determination that the proposed source would not significantly impact air quality within 
pristine Federal Class I areas (such as national parks greater than 6,000 acres or 
wilderness areas greater than 5,000 acres); and (4) public notifications. 

• 20NMAC2.73—Notice of Intent and Emissions Inventory Requirements. Part 73 requires 
new or modified stationary sources that have potential emission rates greater than 10 TPY 
of any regulated air contaminant or 1 TPY of lead to file a notice of intent prior to 
construction. Sources subject to this part shall submit annual emissions inventories. 

• 20NMAC2.74—Permits: Prevention of Significant Deterioration (PSD). The prevention 
of significant deterioration requirements apply to (1) 28 identified source types that emit 
more than 100 TPY of any pollutant for which there is a national ambient air quality 
standard or (2) any other source that emits 250 TPY or more. Requirements include air 
monitoring, emission calculations, dispersion modeling analyses, implementation of best 
available control technologies, and a determination that the proposed source will not 
significantly impact air quality within pristine Federal Class I areas. Within the project 
region of influence, these areas could include Mesa Verde National Park and Weminuche 
Wilderness in Colorado, and San Pedro Parks Wilderness in New Mexico. 

Regional Air Emissions 
The NMAQB compiles countywide emission inventories for stationary sources that emit more 
than 10 TPY of a pollutant. Additionally, the USEPA estimates point, area, and mobile source 
emissions as part of their National Emission Trends database. Table 25 summarizes the mobile 
and stationary source emissions that occurred in Rio Arriba County during 1999 (USEPA 2004b). 
Natural gas production and transmission is the largest stationary source category in the project 
region, while fugitive dust, an area source, produces the majority of PM10 in the region. The on-
road vehicles mobile source category also produces a large percentage of combustive emissions 
in the region and is the main source of CO. 
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Table 25. Summary of 1999 annual emissions by source category for Rio Arriba County 
(tons per year) 

Source Category VOC CO NOx SOx PM10 

Fuel Combustion – Electric Utilities 3.2 37.4 28.6 ⎯ ⎯ 
Fuel Combustion – Industrial 1,220 3,351 2,723 27.6 26.5 
Fuel Combustion – Other 265 915 79.5 4.3 126 
Petroleum and Related Industries 528 18.3 8.6 ⎯ ⎯ 
Solvent Utilization 432 ⎯ ⎯ ⎯ ⎯ 
Storage and Transport 189 ⎯ ⎯ ⎯ ⎯ 
Other Industrial Processes ⎯ ⎯ 13.3 ⎯ 0.1 
Waste Disposal and Recycling 113 747 29.9 2.5 142 
Highway Vehicles 1,421 18,548 2,277 85.9 58.0 
Off-Highway Vehicles 652 2,549 285 36.1 46.0 
Miscellaneous 606 12,813 280 76.7 8,105 
Total Source Emissions 5,429 38,978 5,725 233 8,504 
Source: USEPA 2004b 

Environmental Consequences 
Overview 
The primary impact to air quality from the project alternatives would occur from proposed natural 
gas resource development and production. This section describes the analysis used to estimate 
potential air quality impacts from this development. 

This air quality analysis includes an evaluation of near-field pollutant impacts from gas 
production, with the use of dispersion modeling to determine whether proposed emissions would 
contribute to an exceedance of an ambient air quality standard. Information on project emission 
sources was obtained from gas industry representatives, equipment vendors, the NMAQB, and 
recent NEPA documentation of gas development in the region encompassing the Jicarilla Ranger 
District (BLM 2003b). The air quality analysis also qualitatively evaluates the impact of proposed 
gas production emissions to visibility levels in pristine prevention of significant deterioration 
Class I areas in proximity to the project area. Detailed estimates of equipment usage and resulting 
emissions for each project alternative, in addition to supporting data that documents the modeling 
analyses, are included in an air quality technical report. 

The no action alternative (Alternative A), Alternative B, and Alternative D would each result in 
an equal amount of gas well development, i.e., 751 new wells. Only 733 new wells would be 
developed under Alternative C. Therefore, the air quality analysis focused on the impacts from 
Alternative A, before application of mitigation measures. Impacts from Alternatives B and D 
would be the same as Alternative A. Impacts from Alternative C would be slightly less than 
Alternative A. If impacts from Alternative A would not exceed any air quality standards, it is 
expected that this would be the case for all other project alternatives. 
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For the purpose of conducting a reasonable, but conservative air quality analysis, it was assumed 
that all new wells would extract natural gas. The following activities would produce air quality 
impacts under each of the project alternatives: 

1. Gas well development, including well drilling, testing, and construction of roads, well 
pads, pipelines, storage tanks, and compressor stations. Air quality impacts would occur 
from (a) combustive emissions due to the operations of mobile and stationary source 
equipment and (b) fugitive dust emissions (PM10) due to earthmoving activities and the 
operation of vehicles on both unpaved and paved surfaces. Gas well development 
activities would produce short-term impacts, as the time to complete individual wells is 
generally between 1 and 2 months. 

2. Gas well production and the operation of associated gas-fired sources, such as wellhead 
compressors, water separator units, condensate tank heaters, dehydrators, and compressor 
stations. Air quality impacts would also occur due to combustive emissions and fugitive 
dust emissions from the operation of mobile source equipment that access and service 
well sites. The mobile equipment would operate on both paved and unpaved surfaces. 

3. Gas well abandonment, including use of mobile equipment to dismantle and remove all 
structures and equipment, and to reclaim disturbed ground surface areas (including 
approximately 2 acres of disturbance area associated with each well site and any new 
roads built specifically for the well site). 

The air quality analysis in this DEIS includes the following assumptions: 

1. Annual well development would occur at a constant rate equal to the total number of 
wells proposed under each alternative, divided by 20 years. 

2. Production for each well under an alternative would occur at a constant annual rate 
regardless of age (year 1 and up through year 20). In other words, all newly developed 
wells would have the same annual production rate. The estimate of annual well 
production was based on the total production proposed under each alternative divided by 
the total number of well years over a 20-year period. As a result, peak annual production 
and peak emissions from each alternative would occur at the end of the 20-year period of 
analysis. 

3. Loss of production and the associated loss of emissions from plugged and abandoned 
wells during the 20-year planning period would offset a portion of the new production 
emissions from each project alternative. To estimate the net change in production 
emissions within the region due to a project alternative, the loss in production from 
plugged and abandoned wells was subtracted from the new production assumed for a 
project alternative. The number of plugged and abandoned wells was assumed to be 2 per 
year, with a total of 40 plugged and abandoned wells over the 20-year period. The annual 
production per plugged and abandoned well was assumed to equal the existing production 
in the region (1,100 billion standard cubic feet (Bscf)) divided by the number of existing 
wells (19,790), then divided by 2 to represent the reduced production associated with 
these old wells. 
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Table 26. Project years 1 and 20 annual air emissions associated with gas production: 
Alternative A. 

Equipment Type/Scenario VOC CO NOx PM10 

Project Year 1 (Tons/Year) 
Wellhead Compression 4.3 186.5 187.9 0.00 
Separator Units 0.1 0.4 1.0 0.08 
Central Compression 4.1 11.1 14.2 0.00 
Alternative A - Tons per Year 8.4 198.1 203.1 0.09 
P&A Wells - Tons per Year 0.1 5.1 5.2 0.00 
Alternative A Net Change (Alt. A - P&A) 8.3 192.9 197.9 0.08 

Project Year 20 (Tons/Year) 
Wellhead Compression 85.7 3,729.3 3,757.9 0.03 
Separator Units 1.2 8.9 20.8 1.69 
Central Compression 81.2 222.8 283.3 0.02 
Alternative A - Tons per Year 168.1 3,961.0 4,062.0 1.73 
P&A Wells - Tons per Year 2.5 102.5 103.7 0.05 
Alternative A Net Change (Alt. A - P&A) 165.7 3,858.5 3,958.3 1.68 
Note: P&A = plugged and abandoned 

 

Alternative A (No Action) 
The no action alternative (Alternative A) proposes to develop 733 new gas wells within the 
Jicarilla Ranger District, which would produce approximately 40.8 Bscf of gas over the 20-year 
life of the planning period. Table 26 presents the emissions that would occur from gas production 
under Alternative A for the first and last year of the 20-year period. The data in table 26 show that 
the overwhelming majority of emissions from this activity would occur from wellhead and central 
compression demands. Implementation of Alternative A would result in a gradual increase in gas 
production and associated emissions from current levels in the district, if mitigation measures 
were not employed, as the loss of production in future years from existing wells and formations 
due to plugged and abandoned wells would not completely offset the amount of new production. 

Near-Field Modeling Analysis 
Maximum near-field ambient pollutant impacts due to gas production under Alternative A would 
occur in the vicinity of a high density area of gas wells located near a central compression station. 
Air quality dispersion modeling was used to estimate the near-field pollutant impacts that would 
occur from implementation of such a scenario. The intent of the analysis was to identify a 
reasonable but conservative upper bound of impacts that would occur from this project 
alternative. Alternative A was selected for the modeling analysis because it would produce the 
greatest amount of air emissions and resulting impacts. All other project alternatives would be 
expected to produce equal, or fewer, air quality impacts. 

Air quality modeling only evaluated operational gas well emission sources. Proposed construction 
activities associated with gas well development would be similar to the construction activities 
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occurring north of the district, as described in the “Oil and Gas Development on the Southern Ute 
Indian Tribe Final EIS” (BLM 2002). The Southern Ute EIS presented a detailed and 
conservative modeling analysis of both combustive emission sources and fugitive dust (PM10) 
emission sources associated with gas well development activities. The results of the analysis 
showed that construction activities would produce pollutant impacts that would remain below the 
ambient air quality standards. The maximum impacts from proposed construction activities and 
fugitive dust sources were shown to occur very close to the activity location source, with 
concentrations decreasing rapidly with distance from the source. 

The near-field analysis modeled a reasonable but conservative module of project emission 
sources composed of a high density area of wells located near a central compressor site. The 
results of the modeling analysis indicate that impacts from proposed operation emission sources 
would decrease rapidly with distance from the sources. Therefore, it is expected that distant 
emission sources would not substantially contribute to the near-field impacts analyzed for the 
project emissions module. The emissions source module represents a reasonable but conservative 
emissions source scenario that would result in an upper bound of impacts that would be expected 
to occur from any combination of proposed new well development sources within the district. 

The proposed emissions module was based on rules set forth by the State of NMOCD. To be 
conservative, the analysis focused on high density areas that would potentially be allowed to 
develop with up to eight wells per section (1 square mile). The areal extent of the emissions 
module was four adjacent sections in a 2x2 configuration containing a total of 32 wells. It was 
assumed in the overall calculation of total emissions (as shown in table 26 above) that 50 percent 
of future wells developed in the district would have well compressors rated at approximately 95 
Hp. However, to be conservative for modeling, it was assumed that each well in the emissions 
module would have its own 95 Hp gas-fired well compressor. A 10,000 Hp central compressor 
station was also included as part of the emissions module. This scenario is deemed to represent an 
upper bound of near-field emissions that would occur under Alternative A. 

The emission module source layout has a well compressor placed at the center of each 80-acre 
parcel (i.e., four sections with a total of 4 columns with 8 wells in each column) and a central 
compressor station situated at the end of the second column (see graphical depictions of the 
emission source layout in the isopleth figures in BLM 2003b). This arrangement was selected to 
maximize the overlap of emission plumes that would disperse from the various sources. The well 
compressors were assumed to be 95 Hp Caterpillar, Inc., Model 3304 gas-fired engines. The 
central compressor station was designed with three Caterpillar Model 3612 gas-fired engines, 
each rated at 3,350 Hp. To produce a conservative analysis, the highest emission rates from 
vendor emission estimates and NMAQB source test data were selected for use in the modeling 
analysis. As a result, the highest NOx and CO emission factors for the well compressors units 
were determined to be 15.8 grams per horsepower-hour (Gm/Hp-Hr) and 13.1 Gm/Hp-Hr 
(NMAQB 2001c), respectively. The NOx and CO emission factors used in the analysis for the Cat 
3612 engine were 2.0 and 2.5 Gm/Hp-Hr, respectively. The CO emission factor was based on 
vendor data (Caterpillar Inc. 2003). The NOx emission factor for the 3612 engine provided by 
Caterpillar was 0.7 Gm/Hp-Hr. However, the analysis used a more conservative NOx factor of 2.0 
Gm/Hp-Hr to simulate the possible implementation of the emission limitation associated with the 
Level One Oil and Gas Installations Air Quality Permit issued by the NMAQB under 
20NMAC2.72⎯Construction Permits. 
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To further identify maximum impacts, all sources were modeled as operating 24 hours per day, 
365 days per year. Stack parameters for modeled emission sources were obtained from 
Caterpillar, Inc., and the NMAQB. 

The air quality technical report prepared for the BLM (BLM 2003b) describes: (1) model 
selection; (2) the modeled emission sources and their stack characteristics; (3) selected emission 
factors and calculated emission rates; (4) the receptor grids used; (5) selected model options; and 
(6) meteorological data used in the modeling analysis. 

State and National Ambient Air Quality Standards 
The ISCST3 model was used to predict the maximum concentrations of criteria pollutants that 
would occur from the emissions module. Considering that natural gas would be the fuel used by 
the overwhelming majority of proposed sources, NOx and CO would be the pollutants emitted in 
the greatest quantities. SO2 and particulate emissions (both TSP and PM10) would be small, given 
the low sulfur content and low particulate content of natural gas fuel. 

The modeling analysis evaluated the emissions module as if it were in flat terrain, due to the lack 
of site-specific development information. While well locations have been identified for analysis 
by the Forest Service, these provide a likely “window” within which wells could be sited. The 
exact locations would not be determined until the application for permit to drill is approved, so 
the topography surrounding each well pad could not be predicted to the detail necessary for 
accurate terrain modeling. However, dramatic variations in topography occur within the project 
region and predicted impacts of air effluent plumes in complex terrain can be substantially greater 
compared to those in flat terrain. The NMAQB permitting process would require the use of site-
specific terrain data to ensure the identification of maximum pollutant impacts from proposed 
emission sources within its surrounding terrain during any air quality permitting. 

The highest background pollutant concentrations monitored at the Bloomfield station (for NOx) 
and at the Farmington station (for CO) during the period from 1997-2001 (see table 24) were 
added to the maximum predicted project emissions module concentrations, and the resulting total 
project impacts were compared to the applicable standards to determine their significance. 
Bloomfield and Farmington data were used because there are no ambient pollutant monitoring 
stations within the district. The Bloomfield station was sited by the NMAQB to monitor 
maximum pollutant impacts from the highly industrialized Bloomfield gas corridor (NMAQB 
2001a). Emissions sources from the El Paso Blanco compressor station and Conoco San Juan Gas 
Plant occur within 2 kilometers (km) of the Bloomfield monitoring station. These are the third 
and fifth largest sources of NOx in San Juan County, and their combined emissions in 1996 were 
2,714 tons of NOx (USEPA 2002a). The annual NOx potential-to-emit levels for these two 
facilities are about 3,800 tons per year (NMAQB 2001d). Excluding the Four Corners and San 
Juan power plants west of Farmington, approximately 40 and 52 percent of the remaining NOx 
emissions emitted in San Juan County occur within 5 and 10 km of the Bloomfield monitoring 
station. That equates to roughly 3,500 and 5,000 tons per year of NOx emissions, respectively, 
that occurred in 1996 within these radii (USEPA 2002a). There are no areas within the district that 
have this density of NOx emissions. In other words, monitored pollutant data from the Bloomfield 
station conservatively simulate the highest NOx pollutant impacts that would occur within the 
district from existing sources. Similarly, monitored CO pollutant data from the Farmington station 
simulate the highest CO pollutant impacts that would occur within the district from existing 
sources. Therefore, the use of ambient pollutant data monitored at the Bloomfield and Farmington 
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stations provides a conservative measure of air quality impacts from existing sources within the 
district. 

Use of ambient pollutant data to simulate existing emission sources in a modeling analysis is an 
appropriate method for this DEIS, due to the programmatic nature of the analysis. However, this 
may not be a thorough method for a permitting analysis under NMAQB guidelines because the 
monitoring station may not capture the maximum pollutant concentrations from all existing 
sources, due to terrain proximity and meteorological effects. The monitored data also may not 
represent future air quality conditions if they do not include impacts from other possibly 
approved, but as yet unconstructed, emission sources. 

Meteorological data collected at the Bloomfield monitoring station have a high frequency of 
westerly and easterly winds, due to the presence of the east-west alignment of the San Juan River 
valley. These data also show a high frequency of northerly winds, which occur from nighttime 
drainage flow down Bloomfield Canyon. These data show that terrain has a substantial effect on 
local wind conditions. Hence, site-specific dispersion modeling analysis would have to use 
meteorological data that is representative of the proposed project site. 

To be consistent with NMAQB dispersion modeling guidelines, background pollutant data and 
ambient air quality standards were converted from units of ppm to μg/m3 to take into 
consideration the effects of elevation (NMAQB 1998). To be conservative, the emissions module 
was analyzed at an elevation of 6,000 feet. For example, this procedure would convert the New 
Mexico Ambient Air Quality Standards 24-hour NO2 standard of 0.10 ppm (190 μg/m3 at 
standard conditions) to 153 μg/m3. 

Table 27 summarizes the ambient pollutant impacts predicted for the no action alternative 
(Alternative A). These data show that the emissions scenario evaluated for natural gas 
development under this alternative could contribute to an exceedance of the 24-hour state NO2 
standard, which would be a potentially significant air quality impact if left unmitigated. The 
emissions module would not contribute to an exceedance of any other ambient air quality 
standard. As part of the NMAQB permitting process, proposed stationary sources that emit more 
than 25 tons per year or 10 pounds per hour would be required to demonstrate compliance with 
the ambient air quality standards prior to gaining approval for construction (Regulation 20.2.72 
NMAC). This would include a consideration of existing emission sources and terrain features 
within the proposed source region of influence. Measures that could reduce predicted significant 
pollutant impacts include the reconfiguration of emission source locations, enhancement of 
effluent plume rise, and additional emission controls (BLM 2003b). 

During the NMAQB permitting process, if an initial dispersion modeling analysis shows that 
proposed emission sources contribute to an exceedance of the ambient NO2 standard, a second 
tier analysis is performed to more accurately estimate ambient NO2 impacts. This ozone limiting 
method analysis considers atmospheric chemistry and the role ambient O3 plays in converting 
NOx emissions to ambient NO2. It is possible that use of the ozone limiting method in the 
dispersion modeling analysis for this DEIS would reduce the maximum NO2 impacts estimated 
for the project emissions module to the point that they would not contribute to an exceedance of 
the state 24-hour standard. However, to be conservative, it is assumed that proposed NOx 
emissions would remain potentially significant if left unmitigated. 
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Table 27. Maximum pollutant impacts from gas production emissions associated with the no 
action alternative (Alternative A) 

Pollutant 
Averaging 

Period 

Modeled 
Maximum 
Impact (a) 
(μg/m3) 

Background 
Concentration (b)

(μg/m3) 

Total 
Impact 
(μg/m3) 

NAAQS (c) 
(μg/m3) 

NMAAQS (c)

(μg/m3) 

Carbon 
Monoxide 

8-hour 
1-hour 

332 
778 

4,838 
8,560 

5,170 
9,338 

8,374 
32,567 

8,095 
12,189 

Nitrogen 
Dioxide 

Annual (c) 
24-hour (d) 

33 
120 

17 
50 

50 
170 

81 
 — 

76 
153 

Notes: (a) Modeling result printouts for maximum impact cases are provided in the air quality technical report. 

 (b) Background concentrations for CO and NOx are equal to the maximum values monitored at the Bloomfield and 
Farmington monitoring stations, respectively, during the period 1997-2001 (see table 24). Data converted from units 
of ppm to μg/m3for an elevation of 6,000 feet (NMAQB 1998). 

 (c) AAQS converted from units of ppm to μg/m3 for an elevation of 6,000 feet (NMAQB 1998). 

 (d) Annual NO2 modeled impact is equal to the maximum modeled NOx impact times a factor of 0.75 (NMAQB 
1998). 

 (e) 24-hour NO2 modeled impact is equal to the maximum modeled NOx impact times a factor of 0.4 (NMAQB 
1998). 

The combined impact of the well compressor emissions in the modeling scenario contributed the 
majority of the impact at the point of maximum ground level pollutant concentration. For the 
maximum impact case, the central compressor units only contributed approximately 2 percent of 
the total NO2 impact for either the annual or 24-hour averaging periods. Despite being larger 
emission sources, the central compressor units have stack characteristics that produce a much 
higher plume rise, compared to the well compressors. As a result, by the time plumes from these 
larger sources impact ground level, their pollutant concentrations are substantially diluted. 

Prevention of Significant Deterioration 
Modeling results indicate that the assumed worst-case module of proposed gas well emission 
sources would generate a maximum annual NO2 impact of 33 μg/m3. This impact is greater than 
the allowable annual Prevention of Significant Deterioration Class II increment (25 μg/m3) and is 
potentially significant. Emissions from the wellhead compressors are predicted to produce the 
overwhelming majority of this impact. Under AQB Regulation 20.2.72 (Construction Permits), 
proposed stationary sources that emit more than 25 tons per year or 10 pounds per hour would be 
required to demonstrate compliance with the Prevention of Significant Deterioration increments, 
in addition to the ambient air quality standards. In the event of Prevention of Significant 
Deterioration review, a detailed analysis would occur at the time of permitting to determine the 
amount of NO2 increment consumed by a proposed source(s). Some existing and approved 
emission sources in the project area consume Prevention of Significant Deterioration increment 
and, therefore, the amount of increment available to new sources would usually be something less 
than the total increment. There could even be areas where the available Prevention of Significant 
Deterioration Class II increment is nearly exhausted. As a result, a permit application for new 
proposed emission sources within such an area would be denied under the requirements of 
NMAQB Regulation 20.2.72, unless emission reductions were provided to offset a large portion 
of Prevention of Significant Deterioration increment that would be consumed by the new sources. 
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However, since Regulation 20.2.72 only applies to sources that emit more than 25 tons per year or 
10 pounds per hour of a pollutant, the wellhead compressors would be exempt from these 
requirements, unless a portion or all of their emissions were combined to represent one permit 
unit or source. 

Impact Radius 
The impact radius for the various pollutants and averaging periods of concern (i.e., the distances 
at which module impacts would fall below the pollutant-specific significance levels) was 
determined by examining the coarse grid modeling runs. For NO2, the distances where the annual 
and 24-hour averaging period impacts drop below their significance levels of 1 and 5 μg/m3 
would be 40 and 25 kilometers, respectively. For CO, it was determined that all modeled impacts, 
including the maximum value, would be below the 1-hour and 8-hour significance levels of 500 
and 2,000 μg/m3, respectively. 

Incremental Risk from Hazardous Air Pollutants 
Proposed natural gas-fired sources would emit various hazardous air pollutants, including 1,1,2,2-
tetrachloroethane; 1,1,2-trichloroethane; 1,1-dichloroethane; 1,3-butadiene; acetaldehyde; 
acrolein; benzene; carbon tetrachloride; chlorobenzene; chloroform; ethylbenzene; ethylene 
dibromide; formaldehyde; methanol; methylene chloride; n-hexane; naphthalene; styrene; 
toluene; vinyl chloride; and xylene. However, 1,3-butadiene, acetaldehyde, acrolein, benzene, and 
formaldehyde are the only hazardous air pollutants that would be emitted in sufficient quantities 
from proposed operations to pose an appreciable risk to public health. These five pollutants are, 
therefore, analyzed in detail. The risk from these pollutants would be in the form of either 
potential cancer risk or non-carcinogenic risk to a target endpoint such as the kidney, liver, eye, 
reproductive system, respiratory system, cardiovascular system, central nervous system, or 
immune system. Table 28 presents a summary of the averaging period and health risk concerns 
for each of these pollutants. Non-carcinogenic health risks occur as either a long-term (chronic) 
or short-term (acute) concern. Factors used to estimate hazardous air pollutants emissions from 
proposed natural gas-fired sources were obtained from Section 3.2 of the “Compilation of Air 
Pollutant Emission Factors, AP-42” (USEPA 2000). 

Table 28. Risk assessment concerns for hazardous air pollutants emitted from gas 
production, no action alternative (Alternative A) 

Averaging Period 

Pollutant 
Annual Short-Term 

Cancer 
Risk 

Non-Cancer 
Risk 

(Chronic) 

Non-Cancer 
Risk 

(Acute) 

1,3-Butadiene X  X X  
Acetaldehyde X  X X  
Acrolein  X  X X 
Benzene X X X X X 
Formaldehyde X X X X X 

Acceptable ambient concentration levels or reference exposure levels, as reported in the USEPA’s 
Integrated Risk Information System (IRIS) database (USEPA 2002c) and in California’s Office of 
Environmental Health Hazard Assessment (OEHHA) database (OEHHA 2002a and 2002b), are 
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used to determine the potential for acute or chronic health risk. The acceptable ambient 
concentration levels and reference exposure levels are the maximum exposure concentration 
levels at which no adverse health effects would occur. Table 29 shows the acceptable ambient 
concentration levels/reference exposure levels compared to the maximum concentrations 
predicted by the ISCST3 model for emissions associated with the high-density area source 
module (as described above and in the air quality technical report (BLM 2003b)). With the 
exception of short-term acrolein, the results in table 29 indicate that emissions from the module 
would not be sufficient to cause an acute or chronic health concern. Maximum concentrations 
would be less than the acceptable ambient concentration levels/reference exposure levels. The 
short-term acceptable ambient concentration levels/reference exposure levels for acrolein was 
established based on an exposure concentration that caused mild eye irritation to some subjects 
over a period of 1 hour. 

Long-term incremental exposure to the carcinogenic compounds (1,3-butadiene, acetaldehyde, 
benzene, and formaldehyde) is evaluated based on estimates of the increased latent cancer risk 
over a 70-year lifetime. The cancer risk is calculated by summing the products of the maximum 
annual average pollutant concentrations predicted by the ISCST3 model times the applicable 
USEPA unit risk factors (USEPA 2002d). The resulting estimated cancer risk is compared to the 
generally accepted range for cancer risk, i.e., an increase of 1 to 100 cancer cases per million 
people (1 x 10-6 to 100 x 10-6). 

Table 29. Comparison of maximum ground-level concentrations from gas production to 
acceptable ambient concentration levels/reference exposure levels—no action 
alternative (Alternative A) 

Acute Health Risk Chronic Health Risk 

 
Pollutant 

Maximum 
Short-Term 

Concentration (a)

(μg/m3) 

 
Acute 

AACL/REL (b) 

(μg/m3) 

Maximum 
Annual 

Concentration (a) 
(μg/m3) 

 
Chronic 

AACL/REL (b) 

(μg/m3) 

1,3-Butadiene — NA 0.002 20 
Acetaldehyde — NA 0.03 9 
Acrolein 0.46 0.19 0.02 0.06 
Benzene 0.06 1,300 0.01 60 
Formaldehyde 4.7 94 0.16 3 
Notes: (a) The emissions source module and modeling techniques are described in the air quality technical report. 

(b) Source: (USEPA 2002b) and (OEHHA 2002a and 2002b). 

Two estimates of cancer risk were computed: (1) a maximally-exposed individual risk and (2) a 
most-likely exposure risk. The typical USEPA criterion for cancer risk assumes that a person will 
be continuously exposed to maximum HAP concentrations for a period of 70 years. However, the 
USEPA allows adjustments to reflect the normal years of residence at a specific location. For the 
maximally-exposed individual scenario, the exposure duration is assumed to be the typical life of 
a natural gas well (20 years). Therefore, the maximally-exposed individual residency adjustment 
factor is 20 ÷ 70, or 0.286. For the most-likely exposure scenario, the exposure duration is 
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assumed to be 9 years, corresponding to the mean duration that a family remains at a residence 
(USEPA 1993). Thus, the most-likely exposure residency adjustment factor is 9 ÷ 70, or 0.129. 

A second adjustment factor is applied to the most-likely exposure scenario to account for the 
percentage of time during any given day that a potentially exposed person would be at home and, 
therefore, exposed to the maximum HAP impact concentration. The USEPA method assumes that 
64 percent of the day a person would be exposed to the maximum HAP concentration and during 
the remainder of the day, the person would be exposed to 25 percent of the maximum HAP 
concentration (USEPA 1993). Therefore, the most-likely exposure daily exposure adjustment 
factor is [(0.64) x (1.0)] + [(0.36) x (0.25)], or 0.73. As a conservative assumption for the 
maximally-exposed individual scenario, it is assumed that a person would remain at home 24 
hours per day for the entire period of exposure. Thus, the daily adjustment factor for the 
maximally-exposed individual scenario is 1.0. 

Combining the two adjustment factors results in a value of (0.129 x 0.73) = 0.094 for the most-
likely exposure scenario, and (0.286 x 1.0) = 0.286 for the maximally-exposed individual 
scenario. To calculate the incremental cancer risk for the maximally-exposed individual and most-
likely exposure scenarios, the predicted maximum annual average pollutant concentrations were 
multiplied by the unit risk factors and then by the respective overall adjustment factors. As shown 
in table 30, the resulting summed values are 0.21 x 10-6 for the most-likely exposure risk and 0.65 
x 10-6 for the maximally-exposed individual risk. Both the most-likely exposure risk and the 
maximally-exposed individual risk would be below the range of acceptable risk criteria. The 
cancer risk impact of project emissions under the no action alternative (Alternative 1) would be 
less than significant. 

Table 30. Maximum cancer risk associated with emissions from gas production⎯no 
action alternative (Alternative A) 

Pollutant 

Maximum Annual 
Concentration (a) 

(μg/m3) 

Unit Risk 
Factor (b) 
(μg/m3)-1 

MEI 
Cancer Risk 

MLE 
Cancer Risk 

1,3-Butadiene 2.40 x 10-3 3.0 x 10-5 2.1 x 10-8 6.8 x 10-9 

Acetaldehyde 2.50 x 10-2 2.2 x 10-6 1.6 x 10-8 5.2 x 10-9 

Benzene 5.20 x 10-3 7.8 x 10-6 1.2 x 10-8 3.9 x 10-9 

Formaldehyde 1.63 x 10-1 1.3 x 10-5 6.0 x 10-7 2.0 x 10-7 

TOTAL 6.5 x 10-7 2.1 x 10-7 

Notes: The emissions source module and modeling techniques are described in BLM 2003b. 
MEI is maximally-exposed individual. MLE is most-likely exposure. 
Source:  (USEPA 2002d) 

Far-Field Modeling Analysis 
Due to the proximity of Federal Class I areas to the district, proposed gas development sources 
have the potential to impact air quality in these pristine areas. The Clean Air Act allows almost no 
degradation of air quality in Class I areas from proposed emission sources. The Regional Haze 
Regulation promulgated by the USEPA in 1999 also directs states to achieve “natural” visibility 
conditions in Class I areas within the next 60 years. 
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The closest Class I areas to the district are Weminuche Wilderness in southwest Colorado and San 
Pedro Parks Wilderness in the Santa Fe National Forest, New Mexico. Weminuche Wilderness is 
about 30 miles north of the northern border of the district. San Pedro Parks Wilderness is about 30 
miles south-southeast from the southeast corner of the district. The next nearest Class I areas are 
Mesa Verde National Park, located approximately 55 miles west-northwest; Bandelier National 
Monument, located approximately 70 miles south-southeast; Pecos Wilderness, located 
approximately 85 miles southeast; and Wheeler Peak Wilderness, located approximately 90 miles 
east. 

Criteria used to determine the significance of air quality impacts in Class I areas have been 
developed for new source review as part of the NMAQB Construction and Prevention of 
Significant Deterioration permitting processes (NMAQB Regulations 20NMAC2.72 and 
20NMAC2.74). Regulation 20NMAC2.72 requires proposed stationary sources that emit more 
than 25 tons per year or 10 pounds per hour to demonstrate compliance with the Class I 
increments, in addition to the ambient air quality standards. In addition to these requirements, 
Regulation 20NMAC2.74 requires that proposed major sources that emit more than 100 or 250 
tons per year of a pollutant (depending on the source type) to determine the potential for these 
sources to affect (1) visibility and (2) atmospheric deposition of pollutants in Class I areas. The 
National Park Service, USFWS, and Forest Service, as part of their Federal Land Managers’ Air 
Quality Related Values Work Group process, have developed new source review guidelines for 
the evaluation of impacts in Class I areas. However, the criteria to evaluate impacts to Class I 
areas as part of the NEPA process under these guidelines are not well defined. 

The following sections on Prevention of Significant Deterioration Increment Analysis and 
Visibility Analysis present the results of analyses performed to evaluate the impact of proposed 
gas production emissions to Class I areas in proximity to the project region. These analyses are 
based on far-field modeling of air emissions from 694 new wells, as described in the “Jicarilla 
Ranger District Air Quality Technical Report” (USFS 2005). The air quality modeling of 
emissions was performed using Lakes Environmental’s CALPUFF View package, which is an 
adaptation of the USEPA CALPUFF modeling system. The modeling adhered to the general 
guidelines found in the “Interagency Workgroup on Air Quality Modeling Phase II Summary 
Report” (IWAQM 1998) and the “Federal Land Manager’s Air Quality Related Values Workgroup 
Guidance” (FLAG 2000). 

CALPUFF was applied employing the standard default technical options. Because CALPUFF 
only simulated NOx emissions, only the nitrogen chemistry (NOx-to-nitrate) and nitrogen 
deposition were important for this application. Far-field estimates of annual average NOx 
impacts, total Nitrogen deposition, and visibility degradation were evaluated. Nitrates were 
repartitioned to be consistent with the total available ammonia due to all sources prior to the 
evaluation of visibility impacts. Apart from evaluating the impact from the existing and proposed 
Jicarilla Ranger District sources, this analysis also examined the cumulative impacts of this 
project along with other existing and “reasonably foreseeable sources” in the region. Sources and 
emissions data for the cumulative analysis were extracted from the technical support document 
for the Northern San Juan Basin Coalbed Methane Draft EIS (USFS/BLM 2004). 
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Table 31. Summary of annual NOX impacts at Class I areas 

Jicarilla Ranger District Sources Alone 1 

Receptor Location (UTM) 
Site Maximum Annual 

Impact (μg/m3) Easting (km) Northing (km) 

Bandelier 5.06E-3 382.903 3961.878 
Mesa Verde 1.21E-2 193.999 4118.258 
Pecos 1.10E-2 421.441 3976.242 
San Pedro 3.67E-2 330.988 4004.332 
Weminuche 1.04E-2 321.156 4142.347 
Wheeler Peak 3.96E-3 451.145 4144.429 

Jicarilla Ranger District Cumulative and Existing Sources 

Receptor Location (UTM) 
Site Maximum Annual 

Impact (μg/m3) Easting (km) Northing (km) 

Bandelier 7.07E-3 382.903 3961.878 
Mesa Verde 8.24E-1 193.999 4118.258 
Pecos 1.40E-2 421.441 3976.242 
San Pedro 4.66E-2 330.988 4004.332 
Weminuche 4.38E-2 272.524 4145.382 
Wheeler Peak 6.55E-3 451.145 4144.429 

Jicarilla Ranger District Cumulative, Existing, and  
Reasonably Foreseeable Sources 

Receptor Location (UTM) 
Site Maximum Annual 

Impact (μg/m3) Easting (km) Northing (km) 

Bandelier 8.71E-3 382.903 3961.878 
Mesa Verde 9.40E-1 193.999 4118.258 
Pecos 1.58E-2 421.441 3976.242 
San Pedro 6.23E-2 330.988 4004.332 
Weminuche 5.37E-2 321.156 4142.347 
Wheeler Peak 7.72E-3 451.145 4144.429 
Note: 1 Based on modeling of 694 new wells. 

Prevention of Significant Deterioration Increment Analysis 
Because the Prevention of Significant Deterioration Class I area increment is a concentration 
standard for NO2, all NOx emissions are conservatively assumed to transform to NO2. The 
estimated maximum NOx impacts were compared to the Prevention of Significant Deterioration 
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Class I increment for NO2 (2.5 μg/m3) to determine compliance with this standard. Details of the 
modeling analysis are contained within the “Jicarilla Ranger District Air Quality Technical 
Report” (USFS 2005) and the modeling results are reported in table 31. 

Table 31 presents a summary of NOx impacts for the Jicarilla Ranger District project, cumulative 
impacts and potential cumulative impacts with all reasonably foreseeable sources, and shows that 
all NOx impacts are expected to be less than the applicable Prevention of Significant 
Deterioration NO2 Class I increment. The impact of NOx emissions from proposed new gas 
production sources to nearby Class I areas would be less than significant. 

Table 32. Summary of visibility impacts at Class I areas 

Site Maximum 24-Hour 
Impact (dv) 

Maximum Number 
of days > 0.5 dv 

Maximum Number 
of days > 1.0 dv 

Jicarilla Ranger District Sources Alone 1 
Bandelier 1.27 7 2 
Mesa Verde 2.01 12 3 
Pecos 1.45 13 4 
San Pedro 1.20 22 2 
Weminuche 2.80 35 15 
Wheeler Peak 1.81 24 6 

Cumulative Jicarilla Ranger District and Existing Sources 
Bandelier 2.20 28 5 
Mesa Verde 12.2 138 82 
Pecos 2.07 30 11 
San Pedro 2.18 47 17 
Weminuche 2.79 100 44 
Wheeler Peak 2.60 42 19 

Cumulative Jicarilla Ranger District, Existing and Reasonably Foreseeable Sources 
Bandelier 2.81 34 10 
Mesa Verde 13.3 154 94 
Pecos 2.60 39 13 
San Pedro 3.18 57 26 
Weminuche 8.62 118 66 
Wheeler Peak 3.30 54 26 
Note: (1) Based on modeling of 694 new wells. 

 Visibility Analysis 
Table 32 presents a summary of the potential changes in visibility within the six Class I areas 
studied and suggests that not only might the Jicarilla Ranger District project impair visibility in 
nearby Class I areas, that existing sources in the region (many of which are minor and thus have 
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not been subjected to Prevention of Significant Deterioration review) may already be affecting 
visibility. It should also be pointed out, that maximum build-out scenarios for all reasonably 
foreseeable sources have been assumed, including 9.6 g/hp-hr emission rates for the Farmington 
reasonably foreseeable sources; that study also examined an alternative scenario with 2.0 g/hp-hr 
emission levels based on predictions of similar impacts to visibility. The results in table 32 are 
reported in units of deciview (dv). A value of 0.5 dv is the limit of acceptable change permitted in 
a Class I area. Visibility impact in Class I areas due to emissions from proposed new gas 
production sources would, therefore, be a significant impact. 

Ozone Impact Assessment 
Gas production activities from well development are estimated to substantially increase O3 
precursor emissions of VOC and NOx in a region that is currently measuring O3 levels near the 
USEPA 8-hour nonattainment threshold. Review of the data in tables 25 and 26 shows that by 
project year 20, VOC and NOx emissions from the district would amount to about 3.1 and 70.9 
percent of the 1999 Rio Arriba County emissions inventory. However, the actual emission 
increases of the district compared to existing levels in Rio Arriba County would be somewhat 
less, as the existing emissions inventory presented in table 25 does not include existing emissions 
from a substantial number of natural gas-fired wellhead compressor engines that fall below the 
NMAQB Notice of Intent threshold of 10 tons per year. Additionally, district emissions may be 
overestimated in project years 1 and 20, as 50 percent of the proposed wells may not need 
wellhead compressors at such an early stage of production, as was assumed in the annual 
emission calculations. 

Criteria used to determine the significance of proposed O3 precursor emissions were obtained 
from the USEPA General Conformity Rule (40 CFR Part 93, Subpart B). This rule applies to 
proposed Federal actions in nonattainment areas and previous nonattainment areas that have 
attained the National Ambient Air Quality Standards (known as maintenance areas). While the 
project region presently attains all National Ambient Air Quality Standards, application of criteria 
in the Conformity Rule to the analysis of the no action alternative holds merit, given the tenuous 
attainment status for 8-hour O3 levels in nearby San Juan County. The Conformity Rule identifies 
annual emission de minimis thresholds that trigger requirements for more rigorous analyses to 
demonstrate that a Federal action would conform to a state implementation plan (essentially an 
attainment or maintenance plan). The magnitudes of the de minimis thresholds vary by the 
severity of the nonattainment condition of a region. A maintenance area has the least restrictive 
thresholds and, therefore, is the most applicable model for the project region, as the project region 
is in a similar situation as a maintenance area where air quality is just under the level of a 
National Ambient Air Quality Standard. The de minimis thresholds for an O3 maintenance area 
are 100 tons per year of VOC or NOx. 

Exceedance of a de minimis threshold is not a final statement of the significance of emissions 
from a Federal action, as the rule allows options for an action to demonstrate that it would 
conform to a state implementation plan, and in essence, not produce significant impacts to a 
region. In the case of O3, a Federal action would demonstrate conformity with a state 
implementation plan if its emissions were: (1) already accounted for in the attainment or 
maintenance demonstration of a state Iimplementation plan; (2) fully offset through emission 
reductions implemented through a federally enforceable mechanism; or (3) included in a revised 
state implementation plan. 
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A review of the emissions estimated for gas production from the no action alternative shows that 
the emissions of VOC and NOx would exceed the conformity de minimis thresholds identified for 
O3 maintenance areas. Additionally, the action would contribute to an increase in emissions from 
current levels within the region. As a result, emissions from the no action alternative would be 
expected to increase ambient O3 levels in the region by an unspecified amount. Since nearby San 
Juan County is near the nonattainment level for 8-hour O3 concentrations, the impact of the new 
district emissions would be potentially significant to ambient O3 levels. 

Alternative B (Proposed Action) 
Annual Emission Estimates 
The proposed action alternative (Alternative B) proposes to develop 751 new gas wells, which 
would produce approximately 41.8 Bscf of gas over a 20-year period. Information on project 
emission sources associated with well development was obtained from gas industry 
representatives, equipment vendors, the NMAQB, and recent NEPA documentation of gas 
development in the region (BLM 2003b). Assumptions used in estimating the emissions for this 
alternative include the following: 

1. The alternative would develop an average of 37.6 new gas wells each year. 

2. Half of the new gas wells would require the use of a 95 horsepower (Hp) gas-fired 
wellhead compressor unit. Each unit would operate at 100 percent load for 85 percent of 
the year. The average emission factors from NMAQB source test data of 12 existing 
wellhead compression units ranging in size from 65 to 145 Hp were used to calculate 
annual emissions from these sources (NMAQB 2001c). The average NOx and CO factors 
obtained from these data were determined to be 13.2 and 13.1 Grams per Hp-Hour 
(Gm/Hp-Hr), respectively. 

3. Half of the new gas wells would require the use of a 250,000 British Thermal Units 
(BTUs) per hour gas-fired separator unit. These units would operate 50 percent of the 
year at 100 percent load. Emission factors for these sources were obtained from the 
USEPA (USEPA 1998). 

4. An additional 20,366 Hp of central compression would be required over the 20-year 
period of development. Central compressor units would be 3,550 Hp in size. These 
central compressor units would operate 100 percent of the year at 90 percent load. The 
average emission factors from NMAQB source test data of 39 existing units ranging in 
size from 2,500 to 4,500 Hp were used to calculate emissions from these sources 
(NMAQB 2001c). These factors were determined to be 1.6 and 1.3 Gm/Hp-Hr for NOx 
and CO, respectively. 

Table 33 presents estimated emissions from gas production under the proposed action alternative 
(Alternative B) for the first and last year of the 20-year period of analysis. The data in table 33 
show that the overwhelming majority of emissions from this activity would occur from wellhead 
compression demands. However, the net change in annual emissions from current levels would be 
offset somewhat due to the abandonment of existing production. The project emission 
calculations assume a constant high wellhead compression demand for the life of a given well. 
The emission estimates for these units may be of importance to future air quality planning in the 
region. The size of wellhead compressors is generally small enough to fall below the NMAQB 
permitting and notice of intent emission inventory processes, but they represent a potentially 
substantial future emission source category in the region. 
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Table 33. Project Years 1 and 20 annual air emissions associated with gas production: 
Alternative B 

Equipment Type/Scenario VOC CO NOx PM10 

Project Year 1 (Tons/Year) 
Wellhead Compression 4.4 191.0 192.5 0.00 
Separator Units 0.1 0.5 1.1 0.09 
Central Compression 4.2 11.4 14.5 0.00 
Alternative B - Tons per Year 8.6 202.9 208.1 0.09 
P&A Wells - Tons per Year 0.1 5.1 5.2 0.00 
Alternative B Net Change (Alt. B - P&A) 8.5 197.8 202.9 0.09 

Project Year 20 (Tons/Year) 
Wellhead Compression 87.8 3,820.9 3,850.2 0.03 
Separator Units 1.2 9.1 21.4 1.73 
Central Compression 83.2 228.3 290.3 0.02 
Alternative B - Tons per Year 172.3 4,058.3 4,161.8 1.77 
P&A Wells - Tons per Year 2.5 102.5 103.7 0.05 
Alternative B Net Change (Alt. B - P&A) 169.8 3,955.7 4,058.1 1.73 
Note:  P&A = plugged and abandoned. 

Impact Assessment 
The number of wells associated with development of Alternative B (751) would be only slightly 
greater than the 733 wells allowed by the no action alternative (Alternative A). The same 
emissions module used to assess the maximum impacts of Alternative A is, therefore, assumed to 
apply to Alternative B, i.e., development of eight wells per section in a high density area of four 
adjoining sections (2x2 pattern). Maximum ground level concentration impacts associated with 
Alternative B would be equivalent to those determined for Alternative A, and Alternative B would 
cause the same types of impacts as determined for Alternative A, i.e., emissions could 
occasionally cause: (1) the New Mexico Ambient Air Quality Standards 24-hour NO2 standard to 
be exceeded; (2) the Prevention of Significant Deterioration Class II NO2 increment to be 
exceeded; and (3) visibility degradation in the nearby Weminuche, San Pedro Parks, Mesa Verde, 
Wheeler Peak, and Bandelier Class I areas. In addition, because annual VOC and NO2 emissions 
from this alternative would exceed the 100 ton per year de minimis thresholds for emissions of 
these pollutants in an O3 maintenance area, the potential exists for significant impact to regional 
O3 levels. With the exception of the potential for short-term eye irritation due to acrolein 
emissions, all acute, chronic, and carcinogenic health risk impacts associated with this alternative 
would be less than significant, similar to the no action alternative (Alternative A). Implementation 
of mitigation measures would eliminate or greatly reduce the potential for significant air quality 
impact from this alternative. 

Road density under Alternative B would be slightly greater than under Alternative A. However, 
efforts would be made under Alternative B to reclaim unnecessary roads, prohibit loop roads, and 
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control road dust. These efforts would reduce the amount of fugitive dust occurring from vehicle 
travel or high wind conditions compared to Alternative A. 

Although there would be a slight difference in the density of roads open to the public in the 
winter elk range between December 15 and April 15 (0.5 mile of road per square mile of area 
(mi/mi2) for Alternative A versus 1.1 mi/mi2 for Alternative B), the effective impact of this 
difference would be negligible. Unpaved roads contribute to the production of fugitive dust 
emissions, but the impact of the emitted dust would be localized and short term. Fugitive dust 
impacts under either alternative would be less than significant. 

Alternative C 
Annual Emission Estimates 
Similar to the no action alternative (Alternative A), Alternative C proposes to develop 733 new 
gas wells, which would produce approximately 40.8 Bscf of gas over a 20-year period. 
Information on project emission sources associated with well development was obtained from gas 
industry representatives, equipment vendors, the NMAQB, and recent NEPA documentation of 
gas development in the region (BLM 2003b). Assumptions used in estimating the emissions for 
this alternative include the following. 

The alternative would develop an average of 36.7 new gas wells each year: 

• Half of the new gas wells would require the use of a 95 horsepower (Hp) gas-fired 
wellhead compressor unit. Each unit would operate at 100 percent load for 85 percent of 
the year. The average emission factors from NMAQB source test data of 12 existing 
wellhead compression units ranging in size from 65 to 145 Hp were used to calculate 
annual emissions from these sources (NMAQB 2001c). The average NOx and CO factors 
obtained from these data were determined to be 13.2 and 13.1 Gm/Hp-Hr, respectively. 

• Half of the new gas wells would require the use of a 250,000 BTUs per hour gas-fired 
separator unit. These units would operate 50 percent of the year at 100 percent load. 
Emission factors for these sources were obtained from the USEPA (USEPA 1998). 

• An additional 19,878 Hp of central compression would be required over the 20-year 
period of development. Central compressor units would be 3,195 Hp in size. These 
central compressor units would operate 100 percent of the year at 90 percent load. The 
average emission factors from NMAQB source test data of 39 existing units ranging in 
size from 2,500 to 4,500 Hp were used to calculate emissions from these sources 
(NMAQB 2001c). These factors were determined to be 1.6 and 1.3 Gm/Hp-Hr for NOx 
and CO, respectively. 

Table 34 presents estimated emissions from gas production under Alternative C for the first and 
last year of the 20-year period of analysis. The data in table 34 show that the overwhelming 
majority of emissions from this activity would occur from wellhead compression demands. 
However, the net change in annual emissions from current levels would be offset somewhat due 
to the abandonment of existing production. The project emission calculations assume a constant 
high wellhead compression demand for the life of a given well. The emission estimates for these 
units may be of importance to future air quality planning in the region. The size of wellhead 
compressors is generally small enough to fall below the NMAQB permitting and notice of intent 
emission inventory processes, but they represent a potentially substantial future emission source 
category in the region. 



Chapter 3.  Affected Environment and Environmental Consequence 

DEIS for Surface Management of Gas Leasing and Development, Jicarilla Ranger District 141 

Table 34. Project years 1 and 20 annual air emissions associated with gas production: 
Alternative C 

Equipment Type/Scenario VOC CO NOx PM10 

Project Year 1 (Tons/Year) 
Wellhead Compression 4.3 186.5 187.9 0.00 
Separator Units  0.1 0.4 1.0 0.08 
Central Compression 4.1 11.1 14.2 0.00 
Alternative C - Tons per Year 8.4 198.1 203.1 0.09 
P&A Wells - Tons per Year (0.1) (5.1) (5.2) (0.00) 
Alternative C Net Change (Alt. C - P&A) 8.3 192.9 197.9 0.08 

Project Year 20 (Tons/Year) 
Wellhead Compression 85.7 3,729.3 3,757.9 0.03 
Separator Units  1.2 8.9 20.8 1.69 
Central Compression 81.2 222.8 283.3 0.02 
Alternative C - Tons per Year 168.1 3,961.0 4,062.0 1.73 
P&A Wells - Tons per Year (2.5) (102.5) (103.7) (0.05) 
Alternative C Net Change (Alt. C - P&A) 165.7 3,858.5 3,958.3 1.68 

 

Impact Assessment 
Assessment of impacts associated with gas well development and production for Alternative C 
would be the same as described for the no action alternative (Alternative A). Both alternatives 
would develop 733 new wells under the same conditions. 

Road density under Alternative C would be the same as under Alternative A. However, efforts 
would be made under Alternative C to reclaim unnecessary roads, prohibit loop roads, and control 
road dust. These efforts would reduce the amount of fugitive dust occurring from vehicle travel or 
high wind conditions compared to Alternative A, but in either case the impacts would be 
considered less than significant because the impact of the emitted dust would be localized and 
short term. 

Alternative D 
Annual Emission Estimates 
Similar to the proposed action alternative (Alternative B), Alternative D proposes to develop 751 
new gas wells, which would produce approximately 41.8 Bscf of gas over a 20-year period. 
Information on project emission sources associated with well development was obtained from gas 
industry representatives, equipment vendors, the NMAQB, and recent NEPA documentation of 
gas development in the region (BLM 2003b). Assumptions used in estimating the emissions for 
this alternative include the following. 
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The alternative would develop an average of 37.6 new gas wells each year: 

• Half of the new gas wells would require the use of a 95 horsepower (Hp) gas-fired 
wellhead compressor unit. Each unit would operate at 100 percent load for 85 percent of 
the year. The average emission factors from NMAQB source test data of 12 existing 
wellhead compression units ranging in size from 65 to 145 Hp were used to calculate 
annual emissions from these sources (NMAQB 2001c). The average NOx and CO factors 
obtained from these data were determined to be 13.2 and 13.1 Gm/Hp-Hr, respectively. 

• Half of the new gas wells would require the use of a 250,000 British Thermal Units 
(BTUs) per hour gas-fired separator unit. These units would operate 50 percent of the 
year at 100 percent load. Emission factors for these sources were obtained from the 
USEPA (USEPA 1998). 

• An additional 20,366 Hp of central compression would be required over the 20-year 
period of development. Central compressor units would be 3,550 Hp in size. These 
central compressor units would operate 100 percent of the year at 90 percent load. The 
average emission factors from NMAQB source test data of 39 existing units ranging in 
size from 2,500 to 4,500 Hp were used to calculate emissions from these sources 
(NMAQB 2001c). These factors were determined to be 1.6 and 1.3 Gm/Hp-Hr for NOx 
and CO, respectively. 

Table 35. Project years 1 and 20 annual air emissions associated with gas production: 
Alternative D 

Equipment Type/Scenario VOC CO NOx PM10 

Project Year 1 (Tons/Year) 

Wellhead Compression 4.4 191.0 192.5 0.00 
Separator Units 0.1 0.5 1.1 0.09 
Central Compression 4.2 11.4 14.5 0.00 
Alternative D - Tons per Year 8.6 202.9 208.1 0.09 
P&A Wells - Tons per Year 0.1 5.1 5.2 0.00 
Alternative D Net Change (Alt. D - P&A) 8.5 197.8 202.9 0.09 

Project Year 20 (Tons/Year) 
Wellhead Compression 87.8 3,820.9 3,850.2 0.03 
Separator Units 1.2 9.1 21.4 1.73 
Central Compression 83.2 228.3 290.3 0.02 
Alternative D - Tons per Year 172.3 4,058.3 4,161.8 1.77 
P&A Wells - Tons per Year 2.5 102.5 103.7 0.05 
Alternative D Net Change (Alt. D - P&A) 169.8 3,955.7 4,058.1 1.73 
Note:  P&A = plugged and abandoned. 
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Table 35 presents estimated emissions from gas production under Alternative D for the first and 
last year of the 20-year period of analysis. The data in table 35 show that the overwhelming 
majority of emissions from this activity would occur from wellhead compression demands. 
However, the net change in annual emissions from current levels would be offset somewhat due 
to the abandonment of existing production. The project emission calculations assume a constant 
high wellhead compression demand for the life of a given well. The emission estimates for these 
units may be of importance to future air quality planning in the region. The size of wellhead 
compressors is generally small enough to fall below the NMAQB permitting and notice of intent 
emission inventory processes, but they represent a potentially substantial future emission source 
category in the region. 

Impact Assessment 
Assessment of impacts associated with gas well development and production for Alternative D 
would be the same as described for the proposed action alternative (Alternative B). Both 
alternatives would develop 751 new wells under the same conditions. 

Mitigation Measures 
Gas Well Development 
Gas well development would produce air quality impacts from combustive equipment emissions 
and fugitive dust emissions from earthmoving activities and the operation of vehicles on unpaved 
and paved surfaces. These activities are expected to produce less than significant air quality 
impacts within the district. However, due to concerns about potential cumulative impacts to 
visual and public health resources from fugitive dust emissions throughout the region, the Forest 
Service should implement a policy to minimize the amount of disturbed ground and road 
construction during proposed development activities. Implementation of the control measures 
indicated below would lessen the impact of fugitive dust emissions during gas well development. 
They are measures that should be considered at the time of permitting for inclusion as conditions 
of approval. Selection of individual measures at the time of permitting would depend on site-
specific conditions. Additional measures to control fugitive dust emission may be determined in 
consultation with the NMAQB. 

The following controls could be implemented at all construction sites: 

• Cover all trucks hauling soil, sand, and other loose material or require all trucks to 
maintain at least 2 feet of freeboard (the space between the top of the load and the top 
edge of the truck bed). 

• Minimize traffic speeds on unpaved roads. 
• Install erosion control measures to prevent sediment from moving offsite. 
• Replant vegetation in disturbed areas as quickly as possible, and monitor success of 

vegetation growth. 
• Limit the area subject to excavation, grading, and other construction activity at any one 

time. 
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Gas Production Sources 
The air quality impact analysis concluded that emissions from proposed gas production sources 
would produce potentially significant impacts to the following air quality conditions if left 
unmitigated: 

• Near-field 24-hour NO2 concentrations 
• Class II area NO2 increments 
• Class I area visibility 
• Regional ambient O3 levels 

The overwhelming majority of NOx emissions from proposed gas production sources would 
occur from wellhead compressors. These relatively small sources generally are unregulated by the 
NMAQB permitting process unless they are accumulated as part of a large facility with other 
substantial emission sources. Central compression units that would occur as part of the 
development of project alternatives generally would be regulated under NMAQB Construction 
Permits, Title V Operating Permits, or the Prevention of Significant Deterioration regulations. 
Therefore, the main opportunity to reduce project operational air quality impacts would occur 
from implementation of measures to control proposed wellhead compressor NOx emissions 
through this NEPA process. 

The near- and far-field modeling analyses evaluated wellhead compressors with a NOx emission 
factor of 15.8 gm/Hp-Hr. The annual emission calculations for the proposed wellhead 
compressors were based on an average NOx emission factor of 13.2 gm/Hp-Hr, as determined 
from NMAQB source test data of 12 natural gas-fired engines ranging in size from 65 to 145 Hp. 
Half of these units had NOx emission factors of less than 10 gm/Hp-Hr and the lowest NOx 
emission factor of these 12 units was 4.1 gm/Hp-Hr. Therefore, these source test data show that 
current engine designs are capable of producing NOx emissions that are less than what was 
analyzed in this DEIS. Advancements in engine designs are also expected to improve emission 
rates from small natural gas-fired engines manufactured in future years. 

Add-on control technologies can reduce NOx, VOC, and CO emissions from natural gas-fired 
wellhead compressors by up to 95 percent from uncontrolled levels. Measures should be adopted 
that would limit the NOx emission factor of any proposed wellhead compressor to less than 10 
Gm/Hp-Hr. Implementation of these measures would reduce NOx emissions estimated for the no 
action alternative by about 24 percent and would substantially reduce project impacts to the 5 air 
quality conditions of concern identified above. Since nearby San Juan County is near the level of 
nonattainment for the National Ambient Air Quality Standards 8-hour O3 standard, it is also 
recommended that an incentive program be implemented that would encourage the use of add-on 
control devices on wellhead compressors, such as catalytic converters. Additionally, a policy 
should be proposed to recommend the use of larger compression units that could simultaneously 
serve several close-proximity wells. This policy would increase the chance that these units would 
be large enough to fall under permit review by the NMAQB, which could further reduce 
emissions from these sources. 

Ozone Adaptive Management 
Due to the high levels of 8-hour ozone concentrations currently being recorded during the 
summer months in northwestern New Mexico, the Four Corners Ozone Task Force was created in 
October 2002. The task force includes citizen, agency, and industry groups. The long-term goals 
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of the task force are to preserve regional air quality and prevent the area from exceeding ambient 
air quality standards in the future. 

The Forest Service is an active member of the task force and has agreed to assist the NMAQB in 
research to more fully understand O3 formation processes in the region. The Forest Service may 
assist the NMAQB in establishing more monitoring stations to measure air quality trends in the 
district and will assist in the regulation of existing and future air emissions associated with 
development in the Jicarilla Ranger District. Data collected in the district would then be used to 
support regional photochemical dispersion modeling analyses. If these modeling studies indicate 
that proposed gas production sources contribute substantially to O3 formation in the region, the 
Forest Service would develop additional measures to reduce VOC and NOx emissions from future 
development sources in the district, in cooperation with the other participants in the task force. 

Cumulative Impacts 
The project near-field dispersion modeling analysis considered the impact of both project 
emissions and existing emission sources. Existing sources were simulated with the use of high 
background pollutant data monitored in the Bloomfield and Farmington areas. It is possible that 
with the increase in gas production associated with new development throughout the region and 
population growth in the Four Corners region, future background pollutant levels in the region 
could increase above current levels and above the levels assessed in this DEIS. However, as part 
of the NMAQB air permitting process, new sources that require near-field dispersion modeling 
analyses would be required to consider the cumulative impact of existing, proposed, and 
surrounding future sources to ensure that they would not contribute to an exceedance of an 
ambient air quality standard. 

The project far-field analysis determined that emissions from the new gas development would 
have the potential to significantly impair visibility within nearby Class I areas. As a result, the 
impact of project emission sources, in combination with reasonably foreseeable sources future 
emissions, would potentially produce significant cumulative impacts to visibility resources in 
these pristine areas. 

The impact of project emissions would be potentially significant to ambient 8-hour O3 
concentrations within the region near San Juan County. Additionally, the impact of project 
emissions in combination with reasonably foreseeable sources future emissions would produce 
potentially significant cumulative impacts to ambient O3 levels in the project area unless 
mitigation measures identified through the monitoring and recommendations of the Four Corners 
Ozone Task Force are implemented. 

Vegetation 

Affected Environment 
The flora of the Jicarilla Ranger District is primarily determined by the elevation (6,180 to 7,650 
feet), temperature, and precipitation of the area. The northwestern portion of the district is 
warmer and more arid in comparison to the southern and eastern portion (WRCC 2001). The 
vegetative communities in the district include grassland (both native and reclamation), mixed 
shrubland, piñon-juniper woodlands, mixed conifer, ponderosa pine (Pinus ponderosa) forest, and 
riparian (figure 24). The percentage of land within district boundaries that each vegetation 
community type covers is shown in figure 25. Current conditions of the vegetation are influenced 
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by human-related factors such as gas development, grazing (livestock and wildlife), recent 
drought conditions, wildfires, and insect infestations. 

The vegetation cover types within the district boundaries described below take into account the 
importance of vegetation as wildlife habitat, especially in the key areas of deer and elk winter 
range and the wild horse territory (discussed in the “Wildlife” section). 

Grassland Community 
The native grasslands are distributed primarily at low elevations (generally below 6,700 feet), 
with patchy distribution occurring among other vegetation types (i.e., shrubland and coniferous 
woodlands) in the district. Warm season grasses and shrub species are the main component of this 
community. Native grassland vegetation accounts for approximately 8,500 acres (6 percent) of 
National Forest System land in the district. Bancos Canyon accounts for approximately 18 
percent of the total native grasslands. Species common to the native grassland cover type include 
blue grama (Bouteloua gracilis), big sagebrush (Artemisia tridentata), rubber rabbitbrush 
(Ericameria nauseosa), squirreltail (Elymus elymoides), common yarrow (Achillea millefolium), 
and prickly pear cacti (Opuntia polyacantha). Sedge species (Carex spp.) are common among 
grasslands with increased soil moisture. Understory species common to various other cover types 
in the district include mutton grass (Poa fendleriana), grama grass species (Bouteloua spp.), 
sedges, squirreltail, western wheatgrass (Agropyron smithii), and June-grass (Koeleria cristata). 
Abrupt ecotones are present along the fringes of grasslands with woody species such as Gambel 
oak (Quercus gambelii), piñon pine (Pinus edulis), and juniper species (Juniperus spp.). These 
woody species tend to encroach on grassland communities in the absence of fire. Currently, the 
native grassland community comprises a portion of the district’s wild horse territory and deer and 
elk winter range (table 36). Species composition in these areas is variable due to the soils present 
and the proven success rates of species. 

In addition to wildlife grazing, native grasslands in the district are utilized for domestic livestock 
grazing. Grazing pressure from these various sources has contributed to the degradation of native 
grassland communities in the district, especially in the wild horse territory. At present, the native 
grassland community contains the second highest density of existing gas wells and road density in 
the district. 

Riparian Community 
The riparian community represents less than 1 percent of the entire district. The majority of this 
cover type is found in the northern portion of the district, around Bancos and Vaqueros Canyons, 
with small areas in Carracas Canyon. The primary vegetation found in the riparian areas include 
willow species (Salix spp.) and cottonwood species (Populus spp.). Willow habitat is more 
prevalent in Bancos Canyon, but a mixture of coyote willow (S. exigua), Gooding’s willow (S. 
goodingii), peachleaf willow (S. amygdaloides), and Freemont cottonwood (P. fremontii) can be 
found at both locations. Other vegetation associated with this community includes sedges, rushes 
(Juncus spp.), blue grama, rubber rabbitbrush, squirreltail, and dropseed species (Sporobolus 
spp.). Riparian vegetation requires high soil moisture content, which is generally lacking in the 
district due to the absence of perennial waterways and few wetlands. 
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Figure 24. Vegetative cover types 
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Figure 25. Percentage within district boundaries by vegetative cover type 

 

Table 36. Primary ungulate habitat usage 

Vegetation  
Cover Type 

Wild Horse Territory 
(percent) 

Elk Winter Range
(percent) 

Deer Winter Range
(percent) 

Grassland 8 9 9 
Riparian 1 — — — 
Shrubland 8 28 8 
Piñon-Juniper 67 38 68 
Mixed Conifer 1 — 1 
Ponderosa Pine 17 25 14 

1  Ungulates utilize riparian vegetation, but the amounts found on the district are too small to be measurable for 
habitat usage. 

Shrubland
22,453 ac.

14%

Mixed Conifer
1,943 ac.

1%

Piñon-Juniper
88,257 ac.

57%

Ponderosa Pine
33,906 ac.

21%

Riparian
50 ac.
<1%

Grassland
11,213 ac.

7%
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Shrubland Community 
The mixed shrubland community comprises approximately 21,000 acres (14 percent) of National 
Forest System land in the Jicarilla Ranger District. The proposed areas of resource concern 
account for approximately 19 percent of the total shrubland cover type in the district. The primary 
shrubs of this community are Gambel oak (approximately 3,200 acres or 2 percent), found at 
higher elevations (generally above 6,500 feet) and big sagebrush (approximately 7,200 acres or 5 
percent), found at lower elevations (generally below 6,900 feet). A variety of other shrub and forb 
species found in this community in the district, including silvery lupine (Lupinus argenteus), 
antelope bitterbrush (Purshia tridentata), and mountain mahogany (Cercocarpus montanus). 
Piñon and juniper species are mixed in this habitat, along with understory grasses such as grama 
species, prairie June-grass, mountain muhly (Muhlenbergia montanus), and mutton grass. Black 
sagebrush (Artemesia nova) is found primarily on shallow, rocky soils that are derived from 
basalt. This community comprises 8 percent of the district’s wild horse territory and 8 percent 
each of the deer and elk winter range (table 36). Current degradation of sagebrush communities in 
the district is attributed to mule deer utilization, drought, and oil and gas development. The mixed 
shrub community contains relatively high gas well density and high road density. 

Piñon-juniper woodland dominates the district, comprising approximately 86,000 acres (57 
percent) of the National Forest System land. Proposed areas of resource concern account for 
approximately 12 percent of the total piñon-juniper woodland in the district. Trees in this cover 
type can form dense canopies or be fairly open. Canopy density generally increases with 
elevation; more open stands are found at lower elevations and referred to as Juniper-Savanna 
(Dick-Peddie 1993). Piñon pine density generally increases with increasing elevation, while 
juniper density decreases at higher elevations (NMPIF 2001). Juniper stands are more prevalent 
in the northwestern portion of the district due to the warmer, more arid conditions, in comparison 
to  piñon species which thrive in the wetter and cooler conditions characteristic of the southern 
and eastern portion. Dense stands of piñon-juniper woodland generally occur above 6,600 feet in 
elevation where the dominant tree species are Colorado piñon (Pinus edulis), Utah juniper 
(Juniperus osteosperma), one-seed juniper (J. monosperma), Rocky Mountain juniper (J. 
scopulorum), and Gambel oak. Associated shrubs include mountain mahogany, big sagebrush, 
buckwheat species (Eriogonum spp.), and antelope bitterbush with an understory of mutton grass, 
grama grass species, sedges, squirreltail, western wheatgrass, Indian paintbrush (Castilleja spp.), 
and dropseed species. 

The piñon-juniper woodland comprises the major portion of the deer (68 percent) and elk (38 
percent) winter ranges, as well as the wild horse territory (67 percent) (table 36). Current 
conditions of piñon-juniper woodlands in the northern portion of the district have deteriorated due 
to grazing (by both livestock and wildlife). Overutilization there has caused the decline in 
understory vegetation and has increased the amount of bare ground in this cover type. Declining 
habitat trends in piñon-juniper woodlands are also attributed to recent drought conditions in the 
western United States, bark beetle infestations, and oil and gas development (USFS 2003d). 

Mixed Conifer Community 
The mixed conifer habitat is dominated by Douglas-fir (Pseudotsuga menziesii) and ponderosa 
pine. The mixed conifer habit comprises approximately 1,900 acres (1 percent) of national forest 
land in the district and occurs generally above 7,000 feet in elevation. The lower boundary 
generally borders piñon-juniper woodland and the upper boundaries generally border ponderosa 
pine forest. This cover type tends to favor north- and east-facing slopes. Other vegetation 
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associated with this community includes piñon and juniper species, Gambel oak, snowberry 
(Symphoricarpos oreophilus), mountain mahogany, antelope bitterbush, grama grass species, 
common yarrow, and mutton grass. The mixed conifer cover type comprises a low percentage of 
the wild horse territory and the deer and elk winter range (table 36). 

Ponderosa Pine Community 
The ponderosa pine community occurs primarily above 7,000 feet in elevation on national forest 
land scattered throughout the district in deep canyons on north- and east-facing slopes. This cover 
type accounts for approximately 33,300 acres (22 percent) of the national forest land in the 
district. Common tree species include ponderosa pine and piñon-juniper woodland species. The 
shrub component is dominated by antelope bitterbush, mountain mahogany, Gambel oak, big 
sagebrush, and kinnikinnick (Arctostaphylos uva-ursi) with a grass understory. Common grasses 
and forbs include mutton grass, grama species, squirreltail, Arizona fescue (Festuca arizonica), 
western wheatgrass, and silvery lupine. Ponderosa pine stands comprise 25 percent of the habitat 
in the elk winter range, 14 percent in the deer winter range, and 17 percent in the wild horse 
territory (table 36). Current gas development is low in this cover type compared to that of the rest 
of the district. 

Table 37. Noxious weed species in the district from 1992 and 1998 surveys 

Acres 

Common Name Scientific Name Life Cycle Origin 1992 1998 

Bull Thistle Cirsium vulgare Biennial Eurasia 0.01 1 
Canada Thistle Cirsium arvense Perennial Eurasia 0.05 3 
Field Bindweed Convolvulus arvensis Perennial Eurasia 1.25 No data 
Musk Thistle Carduus nutans Biennial Europe No data 3 
Plumeless Thistle Carduus acanthoides Biennial Eurasia 0.70 No data 
Russian Knapweed Centaurea repens Perennial Eurasia 0.02 1 
Scotch Thistle Onopordum acanthium Biennial Europe 2.14 4 
Wyeth Lupine Lupinus wyethii Perennial U.S. 18.42 No data 
Saltcedar Tamarix ramosissima Perennial Eurasia No data 20 

Sources:  USFS 1992; NMSHTD 1998. 

Invasive Plants and Insects 
Invasive nonnative plants are found in the district, especially on disturbed ground. Invasive 
nonnative plants are generally referred to as weeds or invasive plants and include those legislated 
by the State of New Mexico as “noxious weeds.” Current surface disturbance is credited 
primarily to road construction and gas development. Grazing by livestock and wildlife also 
contribute to invasive plant proliferation. The highest concentration (75 percent) of invasive 
plants in the district is located south of U.S. 64 in the central to eastern portion. Invasive plants 
displace native plant communities and degrade wildlife habitat by competing with, and often 
choking out, native vegetation such as grasses, forbs, and shrubs. Weed management is governed 
under the Federal Noxious Weed Act, Public Law (P.L.) 93-629, 1974, and the Forest Service’s 
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March 1996 interagency document “Forest Service Weed Strategy.” Currently, the district as a 
whole contains less than 1 percent of invasive plants (table 37). Vegetative parasites are limited to 
dwarf mistletoe (Arceuthobium spp.), which occur in an insignificant amount within the 
ponderosa pine stands. 

Invertebrate infestations in the district are primarily limited to species that are host-specific for 
piñon and ponderosa pine trees. Recent drought in the Southwest has lead to an increase in bark 
beetles in piñon pine woodlands. Piñon pine stands in the district have experienced 40 percent 
mortality as a result of the combination of drought and bark beetle infestations (Scuffham 2003). 
Western pine beetles (Dedroctonus brevicomis) are increasing in ponderosa pine stands in the 
Carson National Forest and may be present in the Jicarilla Ranger District. Patches of ponderosa 
pines in Carracas Mesa have experienced 5 percent mortality (Scuffham 2003). 

Environmental Consequences 
Impacts to vegetation could occur through direct habitat loss as the result of surface disturbance 
or indirectly through a reduction in habitat quality. In the district, gas development is a primary 
cause of ground disturbances through constructing road networks, installation of well pads, 
pipelines, other associated infrastructure, and ongoing facility maintenance. 

The loss (removal) of native vegetation is measured by the acreage of initial surface disturbance. 
In most cases, reclamation of disturbed areas would be accomplished in parts of the initially 
disturbed areas by seeding native grasses. In wooded or shrubland vegetation types, this surface 
disturbance results in a reduction of the woody vegetation comprising most of the vegetative 
cover, which is replaced by native grasses where reclamation occurs and bare ground where gas 
operations are ongoing. Changes to the vegetative cover may affect the wildlife habitat that 
dominates the project area. Even if grasses are successfully established on these reclaimed areas, 
they generally would provide forage and cover, but would not function as grasslands habitat. 

Alternative A (No Action) 
New Leasing Decisions: Under Alternative A, it is assumed that the unleased parcels would not 
be leased. For this reason, 18 wells and over 4 miles of roads would not be constructed so 
vegetation within the unleased parcels would not be affected. 

Winter Big Game Range Open Road Densities: Under Alternative A, road densities would 
continue to be managed as stated in “Forest-wide Prescriptions for Wildlife and Fish.” Limited 
public use of roads through winter big game range areas would occur by limiting open road 
density to 0.5 mile per square mile in this area. To comply with the forest plan open road density 
standard of 0.5 mile per square mile, many roads would have to be gated, mainly within the 
ponderosa pine and piñon-juniper vegetation types. Consequently, gated roads would experience 
reduced vehicle traffic, which could not only reduce the proliferation of invasive plants but 
decrease the amount of accumulation of photosynthesis-limiting dust on leaf surfaces as well. 
Due to the limited amount of traffic, gating roads would most likely have small beneficial impacts 
to vegetative resources. 

Existing Leases: Under Alternative A, existing leases would be subject to standard terms and 
conditions, resulting in a total of 3,228 acres of new surface disturbance from the construction of 
well pads and roads. The amount of disturbance from projected new wells and roads by 
vegetation type is summarized for each alternative in tables 38 and 39. As under all alternatives, 
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the greatest amount of disturbance occurs in piñon-juniper vegetation, which encompasses the 
most acreage in the Jicarilla Ranger District. However, grasslands are disproportionately affected, 
although the total acreage affected is relatively small. Current conditions of approval require 
reclamation of areas of surface disturbance; however, species composition in these areas is 
variable. Therefore, although a portion of these areas may contain grasses, forbs, and shrubs, they 
do not classify as grassland or shrubland. 

Table 38. Well occurrence by vegetation type and the associated initial disturbance from 
well development 

Vegetation 
Type 

Existing 
Wells 
(no.) 

Existing 
Bare 

Ground 
Associated 
with Wells 

(acres) 

Alternatives 
A & C: 

Projected 
Wells  (no.) 

Alternatives 
A & C: 

Surface 
Disturbance 

from New 
Wells 

(acres) 

Alternatives 
B & D: 

Projected 
Wells (no.) 

Alternatives 
B and D: 
Surface 

Disturbance 
from New 

Wells 
(acres) 

Grassland 113 339 92 276 97 291 
Shrubland 161 483 118 354 119 357 
Mixed 
Conifer 6 18 8 24 8 24 

Ponderosa 
Pine 111 333 119 357 122 366 

Piñon-
Juniper 367 1,101 396 1,188 405 1,215 

Total 758 2,274 733 2,199 751 2,253 
 

Table 39. Road mileage by vegetation type 

Vegetation 
Type 

Existing 
Roads 1 
(miles) 

Bare 
Ground 

Associated 
with 

Existing 
Roads 
(acres) 

Alternatives 
A & C: 

Projected 
Roads 
(miles) 

Alternatives 
A & C: 

Disturbance 
associated 
with New 

Roads 
(acres) 

Alternatives 
B & D: 

Projected 
Roads 
(miles) 

Alternatives 
B and D: 

Disturbance 
associated 
with New 

Roads 
(acres) 

Grassland 66 200 26 141 27 148 
Shrubland 100 303 32 174 32 174 
Mixed 
Conifer 3 9 2 11 2 11 

Ponderosa 
Pine 105 318 30 164 32 174 

Piñon-Juniper 203 615 99 539 100 546 
Total 477 1,445 189 1,029 193 1,053 

1  Includes decommissioned roads because they have not yet reverted to surrounding vegetation types. 
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Alternative B 
New Leasing Decisions: Under Alternative B, most of the new leases would be subject to no 
surface occupancy and controlled surface use stipulations. The proposed lease stipulations would 
likely minimize some of the projected changes to vegetation types within no surface occupancy 
areas, but the effects on vegetation would likely be minimal, as these unleased parcels represent a 
small portion of the district. 

Winter Big Game Range Open Road Densities: Under Alternative B, open road density for 
winter elk and deer ranges would be 1.1 and 0.6 miles per square mile, respectively. Some roads 
would have to be gated, but fewer than under Alternative A, thus the benefits of reduced vehicle 
traffic would be similar to but less than those described in Alternative A. 

Existing Leases: Under Alternative B, existing leases would be subject to standard terms and 
conditions, resulting in a total of 3,306 acres of new surface disturbance from the construction of 
well pads and roads. As under all alternatives, the greatest amount of disturbance occurs in piñon-
juniper vegetation, which is the largest vegetation type in the Jicarilla Ranger District. Grasslands 
are disproportionately affected, although the total acreage affected is relatively small. 

Conditions of approval to protect surface resources include gating new roads over 300 feet and 
reclaiming disturbed areas with native vegetation to achieve 70 percent of nearby undisturbed 
cover within 3 years. Implementing these conditions of approval would likely minimize impacts 
to vegetation from gas development on existing leases, primarily by reducing the spread of 
invasive plants and minimizing soil erosion. 

Areas of Resource Concern: While no surface occupancy lease stipulations prohibiting surface 
disturbance are proposed in Bancos, La Jara, and Fierro Canyons, and within Valencia Canyon 
beyond 300 feet from existing roads, these would only occur within currently unleased parcels 
that are found only within Bancos and Valencia Canyons. Therefore, the proposed no surface 
occupancy stipulations in the proposed areas of resource concern would only limit vegetation 
disturbance for seven projected wells and their associated roads, resulting in small beneficial 
impacts to vegetation. 

Alternative C 
New Leasing Decisions: Because no new leases would be issued, the impacts to vegetation under 
Alternative C would be similar to those described for Alternative A. 

Winter Big Game Range Open Road Densities: Slight beneficial impacts to vegetation under 
Alternative C would be similar to those described for Alternative A. 

Existing Leases. Under Alternative C, reclamation of unnecessary roads would reduce road 
density and allow the disturbed areas to revert to native vegetation over the long term. The more 
stringent standards for reclaiming disturbed areas would help ensure that native vegetation is 
established after earth moving is completed. Minimizing the dust generated on gas service roads 
would benefit vegetation adjacent to heavily traveled roads. The number of wells and roads 
projected on existing leases would be the same as under the other alternatives. Impacts to 
vegetation on existing leases under Alternative C would be similar to, but slightly less than, those 
described for Alternatives A and B. 
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Areas of Resource Concern: The primary benefits to vegetation from the designation of areas of 
resource concern would derive from the proposed stipulations on new leases within these areas. 
Because there are not any new leases issued under Alternative C, there would be less disturbance 
of vegetation within these areas. 

Alternative D 
New Leasing Decisions: Under Alternative D, impacts to vegetation would be similar to those 
described under Alternative A. Stipulations on new leases would be determined on a case-by-case 
basis. This is projected to include a total of, or a difference of, 78 acres of surface disturbance on 
all vegetation types. It is estimated that 78 acres would be disturbed to construct 18 new wells and 
over 4 miles of new access roads in unleased areas, which is a small percentage (2 percent) of the 
total initial disturbance for all projected roads and wells. Approximately 40 acres of long-term 
bare ground would be taken out of vegetative production for these projected wells and roads in 
these specific areas. As a result, the impact of new leasing decisions on vegetation would be small 
compared to the impacts from current and projected bare ground in the currently leased areas. 

Winter Big Game Range Open Road Densities: Because there would be more roads open to 
public vehicle traffic, there would be greater opportunities to spread invasive plants and distribute 
dust on vegetation. As a result under Alternative D, impacts to vegetation would be similar to 
those described for Alternative B, but slightly greater because only new roads would have to be 
gated to comply with the proposed open road density standard. 

Existing Leases. Under Alternative D, impacts to vegetation would be similar to those described 
for Alternative B. 

Cumulative Effects 
Cumulative effects should take into account all past and reasonably foreseeable future actions that 
are likely to affect vegetation in the Jicarilla Ranger District and within the region. When 
combined with gas development, these vegetation altering activities, contribute to certain 
modifications in vegetative cover that include the following: 

• Vegetation treatments⎯These include the removal of trees along road and pipeline 
rights-of-way for safety concerns, approximately 50 acres per year; thinning an estimated 
550 acres of piñon-juniper stands in 2006 and 2007; prescribed burning totaling over 
2,300 acres from 2005 through 2007; treatment of approximately 200 acres per year of 
invasive plants along roads, pipelines, and well pads, primarily through the application of 
herbicides, but also including some grubbing that would disturb surface soils. 

• Livestock grazing management⎯In the recent past, the Forest Service has eliminated or 
greatly reduced the amount of cattle grazing in order to compensate for drought 
conditions and poor vegetative cover. Continuing management of cattle grazing 
according to climatic conditions and the quality and quantity of forage would aid in 
working toward improved vegetative cover. 

• Wild horse population management⎯Recent NEPA analysis determined that the wild 
horse population, located north of U.S. Highway 64, is planned to reduce the herd size to 
less than half by 2010. High populations of wild horses in Bancos, Carracas, and part of 
La Jara watersheds have contributed to poor vegetative cover due to overgrazing. 

• Sandstone pits⎯An estimated 22 additional sandstone pits would add approximately 100 
acres of bare ground to the projected surface disturbance acreage. 
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• ORV use⎯The restriction of ORVs to open roads, limiting cross-country travel and 
access to roads behind gates, would aid in protecting vegetative cover. 

Vegetation found in the district is similar to that found throughout the San Juan Basin, with the 
exception of ponderosa pine, which is more extensive on the district. The oil and gas 
development consists of approximately 31,600 acres of surface disturbance that would result in 
the removal of existing vegetative cover, has been projected to occur in the San Juan Basin as a 
result of new oil and gas development over the next 20 years. The piñon-juniper woodlands and 
shrubland vegetation types in the San Juan Basin would be most affected by the oil and gas 
activities because they contain the highest well and road densities. 

Recent drought conditions in northern New Mexico, in conjunction with bark beetle infestations 
have lead to a decline in piñon-juniper woodlands. In the region, the infestation has been severe 
enough that these stands may convert to other vegetation types over the long term. The existing 
bare ground from oil and gas operations, plus projected surface disturbance described under each 
alternative within the district, combined with other management actions within the national forest 
and on all lands within the San Juan Basin, would result in a net change in vegetation. A small 
proportion of the foreseeable regional changes in vegetative cover would be attributable to gas 
development within the Jicarilla Ranger District. 

Wildlife 
The Jicarilla Ranger District lies within the Arizona-New Mexico Mountains Semidesert-Open 
Woodland-Coniferous Forest-Alpine Meadow Physiographic Province (Bailey 1995). Altitudinal 
vegetation/habitat zones distinguish this ecoregion (Bailey 1995), which in the district includes a 
foothills zone (generally below 7,000 feet) characterized by mixed grasses, shrublands, and 
piñon-juniper woodlands; an open forest zone (above 7,000 feet), characterized by ponderosa 
pine and mixed ponderosa pine/Douglas-fir forests also occurs in this district. No subalpine or 
alpine habitat exists within the district. Riparian habitat, with vegetation composed mostly of 
willows, sedges and rushes, is limited due to a lack of perennial water. Habitat conditions are 
affected by a variety of management activities such as gas development, livestock grazing, fire 
suppression, wild horse management, and recreation. This section describes wildlife and fish 
species occupying or potentially occupying habitats within the project area, followed by sections 
that describe species with special legal or management status. Common wildlife species 
encountered in the district are discussed below by habitat. Most species may occur commonly in 
one particular habitat but are also likely to frequent adjacent habitats. 

Affected Environment⎯General Wildlife and Habitat 
Wildlife of Grassland Habitat 
The 11,213 acres of grasslands (see “Vegetation” section, figure 25) found at mid-elevations 
within the district boundaries are altered from historic conditions due to long-term fire 
suppression and associated shrub encroachment, oil and gas development, road construction, 
livestock grazing, nonnative plant invasion, and drought (USFS 2001). The district also contains 
reclamation grasslands that exist on revegetated previously disturbed areas. These grasslands are 
most likely utilized by wildlife differently than native grasslands due to the species composition 
and location (next to roadways and well pads) of the habitat. 
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Common passerine (perching) bird species inhabiting open grasslands in the district include the 
common raven (Corvus corax), western meadowlark (Sturnella neglecta), horned lark 
(Eremophila alpestris), western kingbird (Tyrannus verticalis), lark bunting (Calamospiza 
melanocorys), savannah sparrow (Passerculus sandwichensis), and vesper sparrow (Pooecetes 
gramineus) (USFS 2001). Birds of prey include the golden eagle (Aquila chrysaetos), ferruginous 
hawk (Buteo regalis), red-tailed hawk (Buteo jamaicensis), Swainson’s hawk (Buteo swainsoni), 
prairie falcon (Falco mexicanus), American kestrel (Falco sparverius), great horned owl (Bubo 
virginianus), and burrowing owl (Athene cunicularia). Scaled quail (Callipepla squamata), 
although uncommon, is the most likely upland game bird found in the district grasslands. Open 
grassland species may include the mourning dove (Zenaida macroura), common poorwill 
(Phalaenoptilus nuttalii), broad-tailed hummingbird (Selasphorus platycercus), and black-
chinned hummingbird (Archilochus alexandri). Waterfowl, waterbird, and shore bird’s usage of 
grasslands in addition to all other district habitats is limited due to a lack of open water, marsh, 
riparian, and shoreline habitats. 

Bat surveys conducted in 1997 and 1998 in the district identified nine species, several of which 
may use grassland habitat, including fringed myotis (Myotis thysanodes) and small-footed myotis 
(Myotis ciliolabrum) (BLM 2002c). Several other nongame mammal studies in grasslands in the 
region have been completed (BLM 2002c). However, a variety of small and medium-size 
mammals (lagomorphs, rodents, and carnivores) potentially occur in the district grassland habitat. 
Grassland lagomorphs and small mammals likely include black-tailed jackrabbit (Lepus 
californicus), Gunnison’s prairie dog (Cynomys gunnisoni), spotted ground squirrel 
(Spermophilus spilosoma), thirteen-lined ground squirrel (Spermophilus tridecmlineatus), Botta’s 
pocket gopher (Thomomys bottae), northern pocket gopher (Thomonmys talpoides), plains pocket 
mouse (Perognathus flavescens), silky pocket mouse (Perognathus flavus), Ord’s kangaroo rat 
(Dipodomys ordii), plains harvest mouse (Reithrodontomys montanus), deer mouse (Peromyscus 
maniculatus), and northern grasshopper mouse (Onychomys leucogaster) (Fitzgerald et al. 1994; 
NMDGF 2003). Common grassland carnivores in the district include coyote (Canis latrans), 
long-tailed weasel (Mustela frenata), badger (Taxidea taxus), and striped skunk (Mephitis 
mephitis) (Fitzgerald et al. 1994; NMDGF 2003). 

Elk (Cervus elaphus) and mule deer (Odocoileus hemionus) are the primary big game species in 
the district, which lies within Game Management Unit 2. Approximately 1,000 elk inhabit the 
district, and elk habitat conditions are probably stable (USFS 2003d). Ideal elk habitat contains 
forested areas interspersed with meadows. However, open grasslands at low elevations may be 
used during winter. Figure 26 displays the distribution of winter elk and deer range in the Jicarilla 
Ranger District. Currently, grassland comprises 35 percent of the district’s primary winter range 
and 11 percent of the district’s big game winter ranges. Resident mule deer numbers in the district 
are much lower than those of winter populations. Open grasslands, particularly with scattered 
shrubs, are used to some extent during winter. Populations for both may vary seasonally and with 
severity of winter conditions that influence migration movement south from Colorado. 

Amphibians and reptiles documented in Rio Arriba County that may occur in the district 
grasslands include western toad (Bufo boreas), New Mexico whiptail (Cnemidophorus 
neomexicanus), desert grassland whiptail (Cnemidophorus uniparens), short-horned lizard 
(Phrynosoma douglassii), western fence lizard (Scelopus undulatus), and western terrestrial garter 
snake (Thamnophis elegans) (MSB 2003). 
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Wildlife of Riparian Habitat 
Although the riparian habitat is scarce, it is not entirely absent in the district. Vaqueros Canyon 
supports riparian vegetation, and willow habitat is located in the northwestern portion of the 
district in Bancos Canyon (see “Vegetation” section, figure 25). There are other areas where 
riparian vegetation has potential to develop, as shown in chapter 2, figure 2 and labeled “high 
potential riparian areas.” These areas have the combination of soils and topographic location to 
support potential riparian vegetation. It is estimated by district staff that there are 50 acres of 
riparian vegetation currently within the district, of the approximately 3,000 acres of high potential 
riparian areas. 

Due to the limited amount of riparian habitat, birds found in riparian areas are likely generalists 
and/or species that prefer shrubs. These may include black-billed magpie (Pica pica), Brewer’s 
blackbird (Euphagus cyanocephalus), broad-tailed hummingbird, and American goldfinch 
(Carduelis tristis) (USFS 2001). Tree cavities in forested habitat adjacent to riparian areas may 
attract species such as American kestrel, black-capped chickadee (Parus atricapillus), European 
starling (Sturnus vulgaris), and house wren (Troglodytes aedon). 

Numerous bat species forage over riparian areas or open water, but due to the lack of perennial 
water and associated riparian habitat in the district, these species may depend partially on 
artificial water sources such as Mestenas and Carracas Mesa tanks (BLM 2002c). Detected during 
1997 and 1998 surveys, bat species that utilize riparian habitat include long-legged myotis 
(Myotis volans), pallid bat (Antrozous pallidus), and long-eared myotis (Myotis evotis) (BLM 
2002c). In 2003, long-eared myotis, western small-footed myotis, long-legged myotis, big brown 
bat and hoary bat were found in the small mammal surveys performed on the district in riparian 
areas (USFS 2003d). Other small and medium-size mammals (insectivores, rodents, carnivores) 
potentially found in riparian areas include masked shrew (Sorex cinereus), montane shrew (Sorex 
monticolus), western harvest mouse (Reithrodontomys megalotis), brush mouse (Peromyscus 
boylii), long-tailed vole (Microtus longicaudus), and raccoon (Procyon lotor) (NMDGF 2003). 

Elk prefer riparian areas or other shaded habitat with green forage and access to water during 
summer (USFS 2003d). Thus, the shortage of riparian habitat limits the number of resident elk on 
the district especially in the summer months. Minimal riparian habitat along with the lack of 
natural surface waters also increases the dependence of both elk and deer on human-made water 
sources in the district. 

Amphibians and reptiles documented in Rio Arriba County and potentially occurring in district 
riparian habitat include painted turtle (Chrysemys picta), striped chorus frog (Pseudacris 
triseriata), northern leopard frog (Rana pipiens), and lesser earless lizard (Holbrookia maculata) 
(MSB 2003). 

Wildlife of Shrubland Habitat 
Shrubland habitats exist between elevations of 5,500 to 8,000 feet in northern New Mexico 
(USFS 2001). The interface between the sagebrush below 6,900 feet and Gambel oak above 
6,500 feet is typically an ecotone rather than an abrupt edge. Sagebrush shrublands have the 
highest density of existing gas wells and the highest road density in the district (see “Vegetation” 
section, figure 25). Shrublands account for approximately 21,310 acres of Forest Service land 
within the district. 
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Common passerine bird species inhabiting shrublands in the district include green-tailed towhee 
(Pipilo chlorurus), black-headed grosbeak (Pheucticus melanocephalus), blue-gray gnatcatcher 
(Polioptila caerulea), MacGillivray’s warbler (Oporornis tolmiei), and lazuli bunting (Passerina 
ciris) (USFS 2001). Common birds of prey of district shrublands are red-tailed hawk, Cooper’s 
hawk (Accipiter cooperii), common nighthawk (Chordeiles minor), great horned owl, northern 
saw-whet owl (Aegolius acadicus), and sharp-shinned hawk (Accipiter striatus). Other shrubland 
inhabitants may include mourning dove, broad-tailed hummingbird, northern flicker (Colaptes 
auratus), and ladder-backed woodpecker (Picoides scalaris) (USFS 2001).  

Bat species detected during 1997 and 1998 surveys that may utilize shrublands include fringed 
myotis and small-footed myotis (BLM 2002c). Small and medium-sized mammals (insectivores, 
lagomorphs, rodents) that may occur in district shrublands include Merriam’s shrew (Sorex 
merriami), desert cottontail (Sylvilagus audubonii), mountain cottontail (Sylvilagus nutallii), least 
chipmunk (Tamias minimus), Colorado chipmunk (Tamias quadrivittatus), golden-mantled 
ground squirrel (Spermophilus lateralis), rock squirrel (Spermophilus varigatus), brush mouse 
(Peromyscus boylii), canyon mouse (Peromyscus crinitus), northern rock mouse (Peromyscus 
nasutus), white-throated woodrat (Neotoma albigula), and Mexican woodrat (Neotoma mexicana) 
(Fitzgerald et al. 1994; NMDGF 2003). 

Multiple carnivores utilize shrublands due to the array of small and medium-sized mammalian 
prey and abundant cover. Among them are coyote, gray fox (Urocyon cinereoargenteus), ringtail 
(Bassariscus astutus), western spotted skunk (Spilogale gracilis), and bobcat (Lynx rufus) 
(Fitzgerald et al. 1994; NMDGF 2003). 

Shrublands are utilized by a variety of big game species including elk, mule deer, and black bear 
(Ursus americanus), as well as wild horses. Shrublands are not the primary winter habitat of deer 
and elk in the district. However, elk use of shrublands, particularly at the ecotone with piñon-
juniper woodlands, increases during winter due to their increased dependence on browse (USFS 
2003d). Mule deer use shrublands year-round to some degree, but increase their dependence on 
that habitat type in winter. Sagebrush is used by mule deer for critical winter habitat and is being 
affected by all grazing species (elk, deer, and wild horses) and by the current drought situation. 
Currently, shrubland comprises 26 percent of the district’s primary winter range and 18 percent of 
the district’s big game winter ranges. Sagebrush is the largest shrub component of these areas. 
Wild horses browse shrub species when grass and forb cover becomes scarce. Black bears are 
attracted to Gambel oak in the fall when they feed heavily on acorns (NMDGF 2003). 

Amphibians and reptiles documented in Rio Arriba County and potentially found in district 
shrublands include Woodhouse’s toad (Bufo woodhousii), plateau striped whiptail 
(Cnemidophorus neomexicanus), gopher snake (Pituophis catenifer), western rattlesnake 
(Crotalus viridis), and sagebrush lizard (Sceloporus graciosus) (MSB 2003). 

Wildlife of Piñon-Juniper Habitat 
Piñon-juniper woodlands comprise the largest vegetation community in the district, 
encompassing 88,257 acres of all land within district boundaries (see “Vegetation” section, figure 
25). Typical activities and results of the activities that affect this habitat type in New Mexico 
include firewood cutting, development, grazing, fire suppression and subsequent increased 
likelihood of catastrophic fire, and conversion to grassland (USFS 2001). 
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Figure 26. Elk and deer winter range
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Piñon-juniper woodlands in the district account for approximately 67 percent of the wild horse 
territory. Wild horses can have substantial effects on forage species, piñon-juniper, and other 
communities in the district. As the piñon-juniper community approaches full carrying capacity for 
these animals, habitat degradation would continue to increase. Current understory vegetation has 
been reduced and the amount of bare ground has increased as a result of the high numbers of wild 
horses. This reduction in ground cover likely reduces the prey base of invertebrates, reptiles, 
amphibians, and small mammals for higher order species such as birds of prey (See the 
“Vegetation” section of this document for a complete characterization of the vegetation.). The 
reduction in cover also reduces nesting habitat for avian species and thermal cover for larger 
mammals such as elk. In contrast, stands of piñon-juniper habitat that become high in density 
generally have poor herbaceous understory forage which can be important for seeds and insects 
for a number of species. Thus, a balance of density in the piñon-juniper habitat would be optimal. 

As many as 73 bird species breed in piñon-juniper communities (USFS 2001). Passerine species 
considered obligates or semi-obligates of this habitat include gray flycatcher (Empidonax 
wrightii), ash-throated flycatcher (Myiarchus cinerascens), scrub-jay (Aphelocoma coerulescens), 
piñon jay (Gymnorhinus cyanocephalus), juniper titmouse (Baeolphus ridgwayi), bushtit 
(Psaltriparus minimus), Bewick’s wren (Thryomanes bewickii), gray vireo (Vireo vicinior), 
black-throated gray warbler (Dendroica nigrescens), and lark sparrow (Chondestes grammacus) 
(USFS 2001). Merriam’s turkey is a primary game bird found in the district in this habitat type. 
Other piñon-juniper inhabitants include downy woodpecker (Picoides pubescens), hairy 
woodpecker (Picoides villosus), and Williamson’s sapsucker (Sphyrapicus thyroideus). Birds of 
prey that utilize piñon-juniper are Mexican spotted owl (MSO), northern goshawk, great horned 
owl, northern pygmy owl (Glaucidium gnoma), golden eagle, American kestrel, sharp-shinned 
hawk, and Cooper’s hawk (USFS 2001). Currently, the district contains two MSO PACs and 
approximately 20,819 acres of designated critical habitat (figure 27). Most (79 percent) of the 
habitat comprising the two PACs consists of piñon-juniper. Survey data from the previous decade 
have indicated that the PACs have not had any owl activity since 1993. In 2002, adjacent MSO 
habitat on BLM land reported owl presence during surveys. Northern goshawks also occupied the 
district in piñon-juniper habitat. Currently, the district contains one northern goshawk territory 
primarily in piñon-juniper habitat (approximately 71 percent of the territory is piñon-juniper 
habitat). Survey data for goshawks indicate that the species has been nesting in the district since 
1993. 

Detected during recent district surveys, the bat species likely to use piñon-juniper habitat are 
long-eared myotis, long-legged myotis, big free-tailed bat (Nyctinomops macrotis), spotted bat 
(Euderma maculatum), and pallid bat (BLM 2002c). 

Other small and medium-sized mammals (insectivores, lagomorphs, and rodents) likely to be 
found in district piñon-juniper woodlands include desert shrew (Notiosorex crawfordi), desert 
cottontail, mountain cottontail, Colorado chipmunk, golden-mantled ground-squirrel, rock 
squirrel, Botta’s pocket gopher, silky pocket mouse, brush mouse, canyon mouse, northern rock 
mouse, piñon mouse (Peromyscus truei), white-throated woodrat, bushy-tailed woodrat (Neotoma 
cinera), and Mexican vole (Fitzgerald et al. 1994; NMDGF 2003). Carnivores utilizing piñon-
juniper habitat are similar to those found in montane shrublands. Piñon-juniper woodlands are the 
largest single component of the primary winter habitat and big game winter range (24 percent and 
52 percent respectively) in the district. Wild horse populations utilize piñon-juniper woodlands as 
an important year-round component of their habitat. Understory grasses are an important forage 
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element for wild horses. Mountain lions are documented within the district and likely use piñon-
juniper woodlands, since they reside where mule deer are abundant (NMDGF 2003). 

Amphibians and reptiles documented in Rio Arriba County and potentially found in district 
piñon-juniper woodlands include southern spadefoot (Scaphiopus multiplicatus), many-lined 
skink (Eumeces multivirgatus), western coachwhip (Masticophis flagellum), and New Mexico 
garter snake (Thamnophis sirtalis) (MSB 2003).  

Wildlife of Ponderosa Pine Habitat 
Habitat in the district above 7,000 feet is dominated by ponderosa pine forest (see “Vegetation” 
section, figure 25). This habitat accounts for approximately 33,906 acres of Forest Service land 
within district boundaries. Before 1900, the fire interval in New Mexico ponderosa pine forests 
was 2 to10 years. Frequent, low-intensity fires maintained open, park-like conditions with robust 
understory vegetation (USFS 2001). Since about 1900, successful fire suppression has increased 
the density of pine forests, suppressed the herbaceous and shrub understory, and increased the 
abundance of dwarf mistletoe (USFS 2001). Current primary management activities affecting 
ponderosa pine in the district include grazing, fire suppression, the subsequent increased risk of 
catastrophic wildfire, and wild horse management. 

Passerines of ponderosa pine and mixed conifer forest may include American robin (Turdus 
migratorius), dark-eyed junco (Junco hyemalis), hermit thrush (Catharus guttatus), mountain 
chickadee (Parus gambeli), pine grosbeak (Pinicola enucleator), pine siskin (Carduelis pinus), 
ruby-crowned kinglet (Regulus calendula), red-breasted nuthatch (Sitta canadensis), Stellar’s jay 
(Cyanocitta stelleri), and yellow-rumped warbler (Dendroica coronata) (USFS 2001). Merriam’s 
turkey and mourning doves are game birds also found in the district in this habitat type. Other 
avian species likely to be found include hairy woodpecker, downy woodpecker, and Williamson’s 
sapsucker (Sphyrapicus thyroideus). Common birds of prey likely found in ponderosa pine forests 
in the district include red-tailed hawk, Cooper’s hawk, and great horned owl (USFS 2001). The 
two MSO PACs in the district (figure 27) contain approximately 9 percent ponderosa pine 
habitat. The district also contains one northern goshawk territory consisting of approximately 29 
percent ponderosa pine habitat. 

Detected in district surveys, the bat species likely using the ponderosa pine forest include long-
eared myotis, fringed myotis, long-legged myotis, and spotted bat (BLM 2002c). 

Other small and medium-sized mammals (lagomorphs and rodents) that are likely to be found in 
district ponderosa pine forest habitat include mountain cottontail, bushy-tailed woodrat, Mexican 
woodrat, and porcupine (Erethizon dorsatum) (Fitzgerald et al. 1994; NMDGF 2003). Carnivores 
that may occur in pine habitat in the district include coyote, long-tailed weasel, and bobcat 
(Fitzgerald et al. 1994; NMDGF 2003). Ponderosa pine forest accounts for 14 percent of the 
primary winter range and 18 percent of the big game winter range in the district. It is also utilized 
by black bear and mountain lion. 

Amphibians and reptiles documented in Rio Arriba County and with the potential to occur in 
coniferous forest habitat in the district include western toad, northern leopard frog, and western 
rattlesnake (MSB 2003). 
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Figure 27. Mexican spotted owl areas, goshawk and wild horse territories
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Wildlife of Mixed Conifer Habitat 
Mixed conifer habitat in the district is generally found above 7,000 feet. It is a small component 
of the district (approximately 1,943 acres of land within district boundaries) and is composed of a 
mixed conifer component of ponderosa pine, Douglas-fir, and white fir. Douglas-fir is found on 
north-facing slopes. Since about 1900, successful fire suppression has increased the density of 
pine forests in New Mexico, suppressed the herbaceous and shrub understory, and increased the 
abundance of dwarf mistletoe (USFS 2001). Current primary management activities and results of 
the activities affecting mixed conifer in the district include fire suppression, the subsequent 
increased risk of catastrophic wildfire, and wild horse management. 

Passerines of mixed conifer forest may include American robin, Clark’s nutcracker, dark-eyed 
junco, hermit thrush, mountain chickadee, pine grosbeak, pine siskin, ruby-crowned kinglet, red-
breasted nuthatch, Stellar’s jay, and yellow-rumped warbler (USFS 2001). Merriam’s turkey and 
mourning dove are game birds also found in the district in this habitat type. Other avian species 
likely to be found include hairy woodpecker, downy woodpecker, and Williamson’s sapsucker. 
Common birds of prey likely found in mixed conifer forests in the district include red-tailed 
hawk, sharp-shinned hawk, Cooper’s hawk, great horned owl, northern pygmy owl, and northern 
saw-whet owl (USFS 2001). The district’s two MSO PACs (figure 27) contain approximately 10 
percent mixed conifer habitat. 

Small and medium-sized mammals (lagomorphs and rodents) likely found in the district’s mixed 
conifer forest include mountain cottontail, bushy-tailed woodrat, Mexican woodrat, and 
porcupine (Erethizon dorsatum) (Fitzgerald et al. 1994; NMDGF 2003). Carnivores that may 
occur in mixed conifer habitat in the district include coyote, long-tailed weasel, and bobcat 
(Fitzgerald et al. 1994; NMDGF 2003). 

Amphibians and reptiles documented in Rio Arriba County and with the potential to occur in the 
district’s coniferous forest habitat include western toad, northern leopard frog, and western 
rattlesnake (MSB 2003). 

Fisheries 
Natural waterways in the Jicarilla Ranger District are intermittent streams and ephemeral flows 
located in arroyos, washes, and canyons. Due to the lack of perennial water, there are no fish 
residing in the district. Rain events may cause sediment delivery (see “Soils, Watershed 
Management, and Water Resources” section) from the district’s northern watersheds to reach 
Navajo Lake and from the district’s southern watersheds to reach the San Juan River. 
Sedimentation from the northern watersheds would settle out in Navajo Reservoir before flowing 
into the San Juan River. The San Juan River immediately downstream of Navajo Dam has been 
identified by the State of New Mexico (NMED 2004) as not meeting its designated use as a high 
quality cold water fishery due to mercury in fish tissue, which is unrelated to any actions on the 
land. Further downstream reaches of the San Juan River are impaired partly due to sedimentation, 
most likely caused primarily by surface-disturbing activities downstream from National Forest 
System lands. 

Environmental Consequences⎯Big Game 
Impacts to wildlife would result from actions that alter wildlife habitats. Three areas are the focus 
of this analysis: habitat change, habitat fragmentation, and disturbance. Alteration of wildlife 
habitat that would be considered adverse may occur through direct habitat loss from surface 
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disturbance or indirectly through the reduction in habitat quality through activities such as 
increased noise levels. Both the direct and indirect impacts of gas development are associated 
with ground disturbances caused by constructing road networks, drilling, and installation of well 
pads, pipelines, and other associated infrastructure, as well as disturbance due to ongoing 
maintenance. 

The district is entirely contained within the New Mexico Game and Fish Game Management Unit 
2. The district contains two types of management areas for big game species (chiefly elk and 
mule deer). The two types are primary winter range and big game winter range. The primary 
winter range is comprised of 14 areas ranging in size from approximately 150 acres to over 2,300 
acres that are encompassed by the winter elk and deer ranges, as shown in figure 26. The primary 
winter range areas account for approximately 10 percent of the district and contain 11 percent of 
the existing wells and 15 percent of all existing roads (including decommissioned roads). The 
primary winter ranges are predominantly (96 percent) composed of grassland, sagebrush, piñon-
juniper, and ponderosa pine habitat. The two winter big game range areas account for 
approximately 52 percent of the district and contain 44 percent of the existing wells and 53 
percent of all existing roads (including decommissioned roads). The predominant habitat types of 
the big game winter ranges include grassland, sagebrush, piñon-juniper, and ponderosa pine 
habitat. 

Additional information related to the effects of elk can be found in the section addressing impacts 
to management indicator species. 

Habitat Change 
Habitat change was evaluated using GIS data analysis of Forest Service coverages. Projected and 
existing habitat loss was calculated within each habitat type based on the following assumptions 
(see “Soils, Watershed Management, and Water Resources” section): 

• 3 acres of disturbance for new well construction 
• 1.5 acres of bare ground for existing well disturbance 
• Approximately 3 acres per mile of bare ground for existing roads 
• Almost 5.5 acres per mile for projected new roads 

All roads were counted, regardless of their status. Acreage assumptions for new and existing 
wells and roads were derived to account for the amount of vegetation removed (current and 
projected) and may differ slightly in total acreage from other acreage calculations in this DEIS 
due to differing specific resource criteria. One of the reasons that different acreage is shown in 
this section is that the mileage of decommissioned roads was counted because they are linear 
features that affect wildlife habitat and have not reverted to their original vegetative cover. Tables 
40 and 41 summarize the projected number of wells and roads within each habitat type in addition 
to the associated acreage of the habitat that would be altered. Table 42 summarizes the acreage of 
habitat change as a result of existing and projected well pads and roads under each alternative. 
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Table 40. Well occurrence within wildlife habitat and the associated alteration due to initial 
disturbance from well development 

Habitat 
Type 

Existing 
Wells 
(no.) 

Alteration 
Associated 

with 
Existing 

Wells 
(acres) 

Alternatives 
A & C: 

Projected 
Wells  (no.) 

Alternatives 
A & C: 

Alteration 
Associated 

with 
Projected 

Wells 
(acres) 

Alternatives 
B & D: 

Projected 
Wells (no.) 

Alternatives 
B and D: 

Alteration 
Associated 

with 
Projected 

Wells 
(acres) 

Grassland 113 339 92 276 97 291 
Shrubland 161 483 118 354 119 357 
Mixed 
Conifer 6 18 8 24 8 24 

Ponderosa 
Pine 111 333 119 357 122 366 

Piñon-
Juniper 367 1,101 396 1,188 405 1,215 

Totals 758 2,274 733 2,199 751 2,253 
 

Table 41. Road mileage within wildlife habitat and alteration due to initial disturbance by 
alternative 

Habitat 
Type 

Existing 
Roads 

on 
(Miles) 

Existing 
Disturbance 
associated 
with Roads 

(Acres) 

Alternatives 
A & C: 
Roads 
(Miles) 

Alternatives 
A & C: 

Disturbance 
associated 
with Roads 

(Acres) 

Alternatives 
B & D: 
Roads 
(Miles) 

Alternatives 
B and D: 

Disturbance 
associated 
with Roads 

(Acres) 

Grassland 66 200 26 141 27 148 
Shrubland 100 303 32 174 32 174 
Mixed 
Conifer 3 9 2 11 2 11 

Ponderosa 
Pine 105 318 30 164 32 174 

Piñon-
Juniper 203 615 99 539 100 546 

Total 477 1,445 189 1,029 193 1,053 
Note: The totals have excluded riparian areas and include all roads; therefore, the totals may be slightly different from 
acreage in other sections. 
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Table 42. Wildlife habitat change from current conditions from well pad/road/pipeline 
construction by alternative 

Habitat Change from Well Pad and Road Construction 

Alternative A Alternative B Alternative C Alternative D 

Habitat  
Type 

Existing 
Habitat on 
FS Land 

Only A
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C
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Grassland 8,985 415 -4.6 435 -4.8 415 -4.6 435 -4.8
Reclamation 
Grassland1 2,291 1,557 +40.5 1,594 +41.0 1,557 +40.5 1,594 +41.0

Shrubland 21,310 528 -2.5 531 -2.5 528 -2.5 531 -2.5
Mixed Conifer 1,943 35 -0.2 35 -0.2 35 -0.2 35 -0.2
Piñon-Juniper 87,295 1728 -2.0 1,760 -2.0 1728 -2.0 1760 -2.0
Ponderosa Pine 33,903 515 -1.5 540 -1.6 515 -1.5 540 -1.6
Source:  USFS 2005 

Note: 1This habitat type is a projection based on acreages of disturbance, the actual amount of habitat would vary based 
on the seeding success. 

 

Habitat Fragmentation 
Concern for habitat fragmentation is increasing in wildlife management (Baker 2000, Knight et 
al. 2000) and is considered a global concern for biological diversity (Knight et al. 2000). The 
decrease of species  and shifts of animal distributions have led to a more modern focus on the 
causes of habitat fragmentation and the effect this may have on wildlife. Avian responses to 
habitat fragmentation include life cycle alterations, increased parasitism, and habitat affinity 
associations (Weller et al. 2002; Knight et al. 2000). Attempts have been made in the past to 
extrapolate these data from the east to the western U.S.; however, landscapes in the eastern and 
western U.S. are dissimilar, raising questions on the validity of this approach. 

The effects analysis of habitat fragmentation focuses on fragmentation from roads, which are the 
predominant linear features on the district, based on a review of relevant studies for the western 
U.S. and the documented impacts to wildlife (chiefly big game). Habitat fragmentation is 
typically evaluated based on four components. According to Franklin et al. (2002), these include:  

1. What is being fragmented? (Wildlife habitat in this analysis) 

2. What scale is being used? (The district in this analysis) 

3. What is the mechanism causing fragmentation? (Primary mechanism in this analysis is oil 
and gas development.) 

4. What is the extent and pattern of fragmentation? (Depends on the organism being 
evaluated, see the analysis below) 
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Habitat loss from roads has broader effects than just the conversion of a small area of land to road 
surfaces from original vegetation. Roads fragment wildlife habitat by changing landscape 
structure, which may have direct and indirect impacts, depending on species. Habitat effects of 
roads on the landscape include dissecting vegetation patches, increasing the edge-affected area 
and decreasing contiguous interior area, and increasing the uniformity of patch characteristics 
such as shape and size (Reed et al. 1966). Road avoidance behavior is characteristic of large 
mammals such as elk. Avoidance distances of 100 to 200 meters are common for some big game 
species (Lyon 1983). 

The evidence is strong that forest roads displace some large mammals and certain birds (such as 
spotted owls and marbled murrelets) and that displaced animals may suffer habitat loss as a result. 
Effects of roads on small mammals and songbirds are generally described as less severe, with 
changes expressed as modifications of habitat that cannot readily be classified as detrimental or 
beneficial. This interpretation is also probably true for amphibians and reptiles. 

Roads create habitat edge (Mader 1984, Reed et al. 1996); increased edge changes habitat in 
favor of species that use edges and to the detriment of species that avoid edges or experience 
increased mortality near edges (Marcot et al. 1994). The continuity of the road system also 
creates a corridor by which edge-dwelling species of birds and animals can penetrate a previously 
closed environment of continuous forest cover. Species diversity may increase, and increased 
habitat for edge-dwelling species is often created. 

Roads and their adjacent environment qualify as a distinct habitat and have various species, 
population, and landscape-scale effects (Baker and Knight 2000, Dawson 1991, van der Zande et 
al. 1980). Some research has attempted to describe habitat modifications caused specifically by 
roads, but most of this work is species and site specific (Lyon 1983). 

Habitat fragmentation is known to affect wildlife regardless of the location, but the degree to 
which wildlife is affected and the species-specific impacts are in need of more research before 
definitive conclusions can be made. Habitat fragmentation occurs in the district, but the degree of 
impacts to specific wildlife populations cannot be determined with the current available data. The 
analysis of alternatives and the following discussion focuses on generalized results of habitat 
fragmentation analysis in the district. 

The primary cause of habitat fragmentation in the southern Rocky Mountains is known to be 
roads (Knight et al. 2000). Existing road and well densities, estimates of projected road densities, 
road effect zones, and the remaining core areas left over from calculating the effect zones were 
the focus of the analysis of fragmentation related impacts that are likely to affect wildlife. The 
road effect zone is defined by Forman (Weller et al. 2002) as the area of influence on edge 
environments parallel to roads. The core area is a component of natural habitat composed of 
“contiguous blocks of uniform habitat types away from natural breaks or habitat edges” (Weller 
et al. 2002). 

Road density is a useful index for evaluating the effect of roads on wildlife populations (Forman 
et al. 1997). Some studies have shown that a few large areas of low road density, even in a 
landscape of high average road density, may be the best indicator of suitable habitat for large 
vertebrates (Rudis 1995). 

As the number of fragments increases in a given area, the core area size decreases (Knight et al. 
2000), reducing the patches uninterrupted by human disturbance. The amount of edge area 
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increases with the increase of fragments (Knight et al. 2000), and habitat connectivity decreases 
with increased fragmentation (Knight et al. 2000). Decreased connectivity may favor the habitat 
generalist wildlife species over the forest-adapted species, threatening species richness or 
diversity at regional scales (Knight et al. 2000). Habitat generalists, such as coyotes and brown-
headed cowbirds, use road corridors to easily access the interior forest. These predators and nest 
parasites can have direct impacts on forest-adapted species populations. Opening up forest habitat 
also increases solar exposure during winter months creating earlier forage exposure for several 
species. 

In general, species abundance declines with habitat reduction as a result of fragmentation. 
Species-specific responses to the size of effect zones that may occur from actions considered in 
the alternatives are documented in the following representative studies. 

• Bird species (Brewer’s and sage sparrows, and sagebrush obligates) were documented to 
have a 50 percent decline in guilds within 100 meters (328 feet) of roadways in the Upper 
Green River Basin (Weller et al. 2002). 

• Roads that are approximately 10 meters wide (33 feet) may create a thermal road effect 
zone more than 100 meters (328 feet) into the adjacent habitat (Knight et al. 2000). 

• Elk and mule deer require contiguous habitat areas at least 250 acres in size and at least 
0.5 mile from a road (BLM 2003a). 

• Large ungulates (such as mule deer and elk) in Colorado were documented to be more 
numerous 200 meters (656 feet) away from road edges (Rost and Bailey 1979). 

• Block and Lindzey found that elk in western Wyoming avoided relatively high-density oil 
and gas fields (Weller et al. 2002). 

• Perry and Overly suggest that more that 640 acres of elk habitat can be affected by 1 mile 
of road (Weller et al. 2002). 

• Hayden and Wing (1991) are not able to report significant impacts to elk greater than 
0.25 mile from a secondary road. Furthermore, they report no increase in elk heart rates 
330 feet from a major interstate highway. 

• Hutto documented songbird affinities to road edges for edge-associated species (chipping 
sparrow, American robin) and interior forest associations (away from roads) for forest-
interior species (western-tanager, golden crowned kinglets) in conifer forests in Montana 
(Hutto 1995). 

• Knight et al. reported increased nest predation and nest parasitism along edge habitat 
compared to forest interior habitat in the Southern Rocky Mountains (Knight et al. 2000). 

• Roads and other corridors, a primary cause of fragmentation in this region, allow species 
to expand their ranges. Beauvais reported coyotes, red foxes, and bobcats expanding their 
winter range, increased competition with forest-adapted species (non-generalists), and 
increased predator-prey interactions with increased access (Beauvais 2000). 

For this analysis, the core area describes the inner part of the effect zone. A summary of number 
and size of core areas and predicted changes to effect zones in the district under existing 
conditions and each alternative are listed in table 43. It is important to recognize that all roads 
were counted, regardless of their status. Decommissioned roads were considered because they are 
linear features that affect wildlife habitat and have not reverted to their original vegetative cover. 
The set of disturbances chosen for buffered areas are representative of effect zones that affect 
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certain species, according to the literature (Lyon 1983; Weller et al. 2002). All buffers were 
utilized to evaluate varying impacts to avian species, small mammals, and reptiles. The 1,320-
foot buffer and the core area analysis were utilized primarily to evaluate impacts to elk. 

While the studies listed above attempt to document the impacts of roads and oil and gas 
development on wildlife, conclusive results are not available. In order to document if impacts to 
wildlife were significant, it would be necessary to identify changes in species populations, birth 
rates, growth, and/or survival as a result of fragmentation (Hayden-Wing 1991); however this 
information is not available for the district’s wildlife populations. 

Table 43. Summary of core areas and effect zone impacts in the district 

 Existing Alt. A Alt. B Alt. C Alt. D 

100-Foot Buffer2 
Percent of District1 Affected  7.2 9.8 9.5 9.8 9.5 
Percent of District1 Not Affected  92.8 90.2 90.5 90.2 90.5 

250-Foot Buffer2 
Percent of District1 Affected  17.3 23.5 23.7 23.5 23.7 
Percent of District1 Not Affected  82.7 76.5 76.3 76.5 76.3 

500-Foot Buffer2 
Percent of District1 Affected  32.4 43.9 44.2 43.9 44.2 
Percent of District1 Not Affected  67.6 56.1 55.8 56.1 55.8 

1,320-Foot Buffer2 
Percent of District1 Affected  68.0 86.6 87.2 86.6 87.2 
Percent of District1 Not Affected  32.0 13.4 12.8 13.4 12.8 

Core Area Analysis⎯¼-mile buffer (Elk) 
Amount of district1 with core areas >¼ 
mile from a road and >250 acres (percent / 
number of core areas). 

29%/ 
29 

9.3%/ 
22 

8.6%/ 
21 

9.3%/ 
22 

8.6%/ 
21 

Core Area Analysis⎯½-mile buffer (Elk) 
Amount of district1 with core areas >½ 
mile from a road and >250 acres (percent / 
number of core areas). 

9%/16 No core 
areas 
meeting 
criteria 
would 
remain. 

No core 
areas 
meeting 
criteria 
would 
remain. 

No core 
areas 
meeting 
criteria 
would 
remain. 

No core 
areas 
meeting 
criteria 
would 
remain. 

Sources:  Lyon 1983; Weller et al. 2002 

Notes:     1 The entire land within the district boundary was used for this calculation. 

 2 The buffered area is the distance identified (e.g., 100-foot equals a distance of 100 feet), from centerline of 
roads that represents the area of impact for specific species.  
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Disturbance 
Many species are sensitive to harassment or human presence, which are often facilitated by road 
access. Disturbance may cause potential reductions in productivity, increases in energy 
expenditures, or displacements in population distribution or habitat use (Bennett 1991, Mader 
1984). However, the magnitude of impact to the species often depends on the experience 
associated with the disturbance (Knight et al. 2000). Examples of road-associated effects include: 

• Human disturbance of leks (e.g., sage grouse and sharp-tailed grouse), nests (e.g., 
ferruginous hawk), and dens (e.g., kit fox). 

• Elk avoidance of large areas near roads open to traffic (Lyon 1983, Rowland et al. 2000), 
with elk avoidance increasing with increasing rate of traffic (Wisdom et al. 2000; Johnson 
et al. 2000). 

• Significant declines in mule deer populations in Wyoming due to increased hunting 
access associated with access gained from oil and gas development (Hayden-Wing 1991). 

Wildlife disturbance in the district includes any activities that would disrupt wildlife by 
temporarily or permanently displacing animals from usual habitat. Disruption in the district 
would most likely come from noise and/or vehicle traffic. The following is a brief list of studies 
related to wildlife disturbance that demonstrates a range of outcomes: 

• Pre- and post-development big game numbers are similar following construction 
activities involved in road and well development (Hayden-Wing 1991, and Knight et al. 
2000, Easterly et al. no date). 

• Fewer elk occur around drill sites after development (Brekke 1998). 
• Disruption of watering activities and migration routes increase stress to wildlife species 

due to change induced from development associated with oil and gas production 
(Campbell and Remington 1981). 

• Avoidance behavior has been observed from numerous studies involving development 
(Campbell and Remington 1981, Rost and Bailey 1979, and Hayden-Wing 1991) with the 
highest avoidance behavior observed during hunting and calving periods (Hayden-Wing 
1991). 

Alternative A (No Action) 
Habitat Change: Impacts to wildlife habitat would occur on the district under Alternative A due 
to projected increases in energy mineral development. Overall, approximately 2 percent of the 
total habitat on the district would be altered, with the greatest percent of habitat change occurring 
in grassland (almost 5 percent reduction). The largest total amount of habitat loss would occur in 
piñon-juniper habitat (see table 42). Reclamation grassland, as a result of revegetation during 
post-construction of well pads and roads, would increase 40.5 percent in the district over 20 years 
under Alternative A (table 42). Wildlife species that prefer grassland habitat would experience the 
greatest impacts. Some wildlife (generalists) species may benefit from the increase in reclamation 
grassland habitat. Wildlife habitat within unleased parcels would not be affected. Because the 
primary winter range and winter big game range are leased at 98 percent and 97 percent, 
respectively, the projected oil and gas development would reduce habitat in these areas under 
Alternative A (see table 44). It is estimated that 15 percent of the projected new wells and 16 
percent of all roads, including new access roads, would be located within primary winter range; 
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67 percent of total projected new wells (based on the reasonable foreseeable development 
scenario) and 67 percent of all projected roads would be located within winter big game ranges. 

Habitat Fragmentation: Under Alternative A, all 16 high quality elk core areas (contiguous 
habitat >250 acres and >0.5 mile from a road) would be eliminated. As shown in table 43, 
Alternative A would generate slightly lower amounts of fragmentation for most species because 
slightly lower numbers of wells and roads would be constructed. 

Habitat Disturbance: Under Alternative A, the highest percentage of disturbance would be in 
grassland and shrubland habitats, with the most total acreage disturbed occurring in coniferous 
habitats (mixed conifer, ponderosa pine, piñon-juniper) (see tables 40, 41, and 42). Development 
within wooded areas may affect game species less than others due to the natural barriers from 
well facilities provided by trees. Current noise policies on the district would also potentially 
reduce impacts to big game and other species on the district in localized areas near noise sensitive 
areas. Timing limitations would minimize stress during winter months, especially to game species 
during migration periods, by reducing noise levels and human activity. 

Currently the open road density is 1.6 miles per square mile within primary winter range, 0.6 mile 
per square mile within winter deer range, and 1.1 miles per square mile within winter elk range. 
In order to comply with the forest plan open road density requirements of 0.1 mile per square 
mile within the primary winter range and 0.5 mile per square mile within winter big game range, 
additional roads must be closed to public use. Gating roads would reduce vehicle traffic and 
associated impacts to wildlife. Seasonal closures on the district would aid in the reduction habitat 
disturbance. 

Table 44. Summary of unleased parcels within winter range habitat in the 
district 

Unleased Parcel No. Big Game Winter 
Range (acres) 

Primary Winter 
Range (acres) 

1 646.7 30.2 
2 0 0 
3 0 0 
4 40.0 0 
5 447.3 118.0 
6 186.8 0 
7 181.8 11.0 
8 0 0 
9 319.2 0 
10 0 0 
11 0 0 
12 0 145.8 

Total  
(Percent of Total area) 

1,821.8 
(2.2%) 

305 
(2.0%) 
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Alternative B (Proposed Action) 
Habitat Change: Impacts to wildlife habitat would occur on the district under Alternative B, 
slightly more than under Alternative A, due to projected increases in energy mineral 
development. Overall, approximately 2.1 percent of the total habitat on the district would be 
altered, with the greatest percent of habitat change occurring in grassland (almost 5 percent 
reduction). The largest total amount of habitat loss would occur in piñon-juniper habitat (see table 
42). Reclamation grassland, as a result of revegetation during post-construction of well pads and 
roads, would increase 41 percent in the district over 20 years under Alternative A (table 42). 
Wildlife species that prefer grassland habitat would experience the greatest impacts. Some 
wildlife (generalists) species may benefit from the increase in reclamation grassland habitat. 
Because the primary winter range and winter big game range are leased at 98 percent and 97 
percent, respectively, projected oil and gas development would reduce habitat in these areas 
under Alternative B to a slightly higher degree than under Alternative A (see table 44). It is 
estimated that 15 percent of the projected new wells and 16 percent of all roads, including new 
access roads, would be located within primary winter range, the same amounts as under 
Alternative A. It is estimated that 68 percent of total projected new wells (based on the reasonable 
foreseeable development scenario) and 68 percent of all projected roads would be located within 
winter big game ranges, slightly less than under Alternative A because more wells and roads 
would be constructed outside these winter range areas. 

Under Alternative B, most new leases would be subject to no surface occupancy or controlled 
surface use stipulations. The proposed lease stipulations would likely minimize some habitat 
change to wildlife by allowing avoidance of areas critical to wildlife; however, the beneficial 
effects on wildlife would be minimal, as the unleased parcels represent a small portion (2 percent) 
of the district. 

While no surface occupancy lease stipulations prohibiting surface disturbance are proposed in 
Bancos, La Jara, and Fierro Canyons, and within Valencia Canyon beyond 300 feet from existing 
roads, unleased parcels are only found within Bancos and Valencia Canyons. Therefore, these 
proposed stipulations on new leases would only limit wildlife habitat change for seven projected 
wells, resulting in small beneficial impacts for wildlife. Proposed controlled surface use 
stipulations on new leases would likely have no beneficial impacts on wildlife due to the small 
size of the parcels. 

Habitat Fragmentation. Under Alternative B, all 16 high quality elk core areas (contiguous 
habitat >250 acres and >0.5 mile from a road) would be eliminated (see table 43), similar to 
Alternative A. In general, Alternative B would generate slightly higher habitat fragmentation than 
Alternative A. 

Habitat Disturbance: As under Alternative A, the highest percentage of disturbance would be in 
grassland and shrubland habitats, with the most total acreage disturbed occurring in coniferous 
habitats (mixed conifer, ponderosa pine, piñon-juniper) (see tables 40, 41, and 42). 
Implementation of the current noise policy and timing limitations would reduce impacts to big 
game species under the proposed action as described under Alternative A. 

Under Alternative B, the proposed lease stipulations would likely minimize some habitat 
disturbance to wildlife; however, the beneficial effects on wildlife would be minimal, as these 
parcels represent a small portion of the district and encompass only seven projected new wells. 
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Currently, the open road density is 1.6 miles per square mile within primary winter range, 0.6 
mile per square mile within winter deer range, and 1.1 miles per square mile within winter elk 
range. In order to comply with the forest plan open road density requirements of 0.1 mile per 
square mile within the primary winter range, 0.5 mile per square mile within winter deer range, 
and 1.1 miles per square mile within winter elk range, additional roads must be closed to public 
use. Gating roads would reduce vehicle traffic and associated impacts to wildlife, but to a lesser 
degree than under Alternative A because fewer roads would be closed to public access. Seasonal 
closures on the district would aid in the reduction habitat disturbance. 

Alternative C 
Habitat Change: Impacts to wildlife habitat would be similar to those described for Alternative 
A. 

Habitat Fragmentation: Under Alternative C, projected habitat fragmentation would be similar 
to that described under Alternative A. 

Habitat Disturbance: Under Alternative C, the effects on habitat disturbance from projected 
energy mineral development would be similar to that described under Alternative A. 

Alternative D 
Habitat Change: Impacts to wildlife habitat would be similar to those described for Alternative 
B. 

Habitat Fragmentation: Under Alternative D, projected habitat fragmentation would be similar 
to that described under Alternative B. 

Habitat Disturbance: Under Alternative D, the effects on habitat disturbance from projected 
energy mineral development would be greater than that described under Alternative B. The 
difference is primarily due to the fact that only new roads within unleased parcels or within 
winter big game ranges and primary winter ranges would be gated. 

Cumulative Effects 
With the exception of ponderosa pine, wildlife habitat found in the Jicarilla Ranger District is also 
distributed throughout the San Juan Basin. The district contains the largest stand of ponderosa 
pine in the basin, offering a distinctive habitat preferred by big game species. Recent drought 
conditions in the West in conjunction with bark beetle infestations have lead to a recent decline in 
piñon-juniper woodlands, which adds to the projected regional degradation of this habitat type. 

The range of mobile species, such as elk and mule deer, extends beyond the boundaries of the 
district. Oil and gas development, as well as other ground-disturbing activities throughout the San 
Juan Basin, have the potential to affect mobile wildlife through alterations in habitat when 
considered in combination with foreseeable activities occurring within the district. Species that 
have limited mobility or that are specialists for certain habitats would experience localized 
cumulative effects from activities that disturb their habitat. Wildlife inhabiting piñon-juniper 
woodlands and shrubland vegetation types in the basin would be most affected from the 
combination of management activities because the highest well and road densities occur in these 
habitats. 
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Other than oil and gas development, resource management activities planned within the Jicarilla 
Ranger District that may affect wildlife habitat include prescribed burns, weed management, off-
road vehicle management, and wild horse population management. These activities may also 
occur within the region and may affect the district’s wildlife species, especially when combined 
with projected future energy mineral development. Table 45 summarizes these actions, the types 
of potential impacts to wildlife, and the likely scale of occurrence. 

Wintering deer habitat conditions on adjacent BLM land around Navajo Reservoir have been 
degraded in recent years, due in part to oil and gas development. The existing disturbance from 
oil and gas operations nearby, plus projected disturbance described under each alternative in the 
district and in the entire San Juan Basin, would result in loss of habitat and increased habitat 
fragmentation. 

Development of new wells on all land within the San Juan Basin, and particularly within Big 
Game Management Unit 2, would affect wildlife species through the construction of more roads 
and wells, by degrading habitat, increasing noise levels, and increasing the potential spread of 
nonnative vegetation. Within Big Game Management Unit 2, there are approximately 10,900 well 
projected for development according to the reasonable foreseeable development scenario (Engler 
el al. 2001). The district would account for approximately 7 percent of these projected wells. 

Table 45. Summary of additional foreseeable future actions potentially affecting wildlife 
habitat 

Projected Effect on Wildlife Habitat  
and Scale of Impacts Foreseeable Future 

Actions within District 
and Region Change Fragmentation Disturbance 

Oil and Gas Development 
(Non-Forest Service) 

Yes: District and Unit 
2 

Yes: District and Unit 
2 

Yes: District and Unit 
2 

Prescribed Burning Yes: District No Yes: District 
Road Sight Clearing Yes: District Yes, but considered in 

alternatives analysis 
Yes: District 

Wild Horse Population 
Management 

Yes: Wild Horse 
Territory 

No No 

Off-Road Vehicle Access No No Yes: San Juan Basin 
Livestock Grazing No No Possibly: District and 

Unit 2 
Weed Treatment Yes: District and Unit 

2 
No No 

Management Indicator Species 
The “Carson National Forest Land and Resource Management Plan” (as amended) identified 11 
wildlife species as management indicator species (MIS) to monitor the health of the forest’s 
ecosystems (USFS 1990a). The forest plan provides direction on managing quality habitat for 
MIS by management area (MA). MIS are considered to be representative of a variety of species 
with similar life requirements that have been determined to reflect the habitat needs for the 
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majority of the forest’s species. MIS are selected because their population changes are believed to 
reflect the effects of management activities that occur in the forest. 

Of the 11 Carson National Forest MIS, only those 6 species whose distribution on the forest 
encompasses part or all of the Jicarilla Ranger District were included in the effects analysis. Table 
46 lists all six MIS included in the analysis, along with key components of their habitats and all 
relevant management areas managed for quality habitat. The analysis is based also on the forest 
plan and projected changes in acreage of quality habitat under all of the alternatives. 

Table 46. Management indicator species for the Carson National Forest and associated 
habitat 

Management  
Indicator Species 

Key MIS Habitat 
Component for 
Quality Habitat 

Forest Plan Management Areas  
within the Analysis Area Managed  

for Quality Habitat 

Brewer’s Sparrow 
(Spizella breweri) 

Sagebrush MA 12: Sagebrush 

Plain (Juniper) Titmouse 
(Baeolophus ridgwayi) 

Piñon-juniper 
canopies 

MA 8: Piñon-Juniper 

Abert’s Squirrel 
(Sciurus aberti) 

Interlocking pine 
canopies 

MA 4: Ponderosa Pine with < 40% slope 
MA 7: Unsuitable Timber 

Hairy Woodpecker 
(Picoides villosus) 

Snags MA 3: Mixed Conifer with < 40% slope 
MA 4: Ponderosa Pine with < 40% slope 
MA 7: Unsuitable Timber 
MA 14: Riparian 

Rocky Mountain Elk 
(Cervis elaphus canadensis) 

General forest MA 3: Mixed Conifer with < 40% slope 
MA 4: Ponderosa Pine with < 40% slope 
MA 7: Unsuitable Timber 
MA 8: Piñon-Juniper 
MA 12: Sagebrush 
MA 14: Riparian 

Merriam’s Turkey 
 (Meleagris gallopavo) 

Old growth pine MA 3: Mixed Conifer with < 40% slope 
MA 4: Ponderosa Pine with < 40% slope 
MA 7: Unsuitable Timber 

Note:    MA = Management Area             MIS = Management Indicator Species 

The ranges—or potential ranges—of bighorn sheep (MA 9, high elevation grassland) and 
ptarmigan (MA 9, high elevation grassland) do not include any part of the Jicarilla Ranger 
District. For this reason, these species were not evaluated further in the analysis. Resident trout 
(MA 14, riparian) and aquatic macroinvertebrates (MA 14, riparian) are indicators for perennial 
riparian habitat. As stated under “Fisheries” in the “Affected Environment⎯General Wildlife and 
Habitat,” there is no perennial water on the Jicarilla Ranger District that supports a fishery and, 
therefore, no further analysis is required for these species. 

The red squirrel is an indicator for mixed conifer, which includes MA 3 (mixed conifer with less 
than 40 percent slope) and MA 7 (unsuitable timber). While there are mixed conifer stands on the 
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district, surveys in 2003 determined no presence of red squirrels. In addition, it was determined 
that the small patches of fragmented habitat available in the area would not support a red squirrel 
population (Frey 2003). As a result, the red squirrel is not included in this analysis. 

Brewer’s Sparrow (Sagebrush Habitat) 
Affected Environment 
In the Carson National Forest, Brewer’s sparrow is an indicator species for sagebrush (USFS 
1986). The species prefers brushy conditions intermixed with grasses and grass understory. 
Brewer’s sparrow can also be found to a lesser extent in areas dominated by mountain mahogany 
and rabbitbrush, and in bunchgrass grasslands habitat that has shrubs such as bitterbrush, 
Ceonothus spp., and manzanita. Brewer’s sparrow can also be found in large openings in piñon-
juniper woodlands with a strong sagebrush component (Knopf et al. 1990; Sedgwick 1987; USFS 
2003d). Potential Brewer’s sparrow habitat in the district is well distributed across the district 
(figure 28). 

Brewer’s sparrows breed in North America and winter primarily south of the U.S.-Mexico border 
(Sibley 2000). They prefer to nest low in sagebrush, other shrub, or cactus from a few inches to 
about 3 feet above the ground. Nests are placed higher in taller sagebrush (Rich 1980). 

Habitat Trends:  Quality habitat for the Brewer’s sparrow is considered to be sagebrush of 
which there are 81,752 acres on the forest (USFS 2003d). Of that total acreage, approximately 
7,700 acres are located on the Jicarilla Ranger District. Forest wide, the Carson MIS assessment 
(USFS 2003d) estimated that Brewer’s sparrow quality habitat increased by about 55 percent 
between 1986 and 2002, and that quality habitat for Brewer’s sparrow on the Carson National 
Forest is in good condition with an upward trend. 

Population Trends:  Within the U.S. as a whole, Brewer’s sparrow is secure, widespread, and 
common or abundant (NatureServe 2001). According to Natureserve—a regional analysis—
Brewer’s sparrow is vulnerable in New Mexico either because it is rare or uncommon or it has a 
restricted range (even if it is abundant at some locations) or other factors make it vulnerable to 
extirpation (NatureServe 2001).  

Monitoring information from the North American Breeding Bird Surveys in New Mexico from 
1968 to 1999 indicates that population trends are fairly stable for the entire state (Sauer et al. 
2001). The species’ population trend is considered stable throughout New Mexico, despite habitat 
alterations that have occurred as a result of past and modern management practices. 

Forest-wide surveys for avian species conducted in 2003 and 2004 (Beason and Giroir 2004; 
Beason et al. 2005) include habitat for Brewer’s sparrow, which were found on the district during 
both surveys. The average forest-wide density for Brewer’s sparrow was 0.094/hectare in 2003, 
0.662/hectare in 2004, and 0.049/hectare in 2005 in sagebrush (0.049/hectare in piñon-juniper). 
Based on survey information, the population trend for the Carson National Forest appears to be 
stable. 

Environmental Consequences 
Activities that would cause major changes to Brewer’s sparrow habitat through alteration of 
vegetation or fragmentation would be considered significant impacts. Minor changes to habitat 
are not likely to adversely affect population and habitat trends. Habitat change and fragmentation 
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would occur as a result of the construction of new well pads and roads. Loss of habitat would be 
caused by the conversion of original vegetation to bare ground or reclamation grassland. Loss of 
sagebrush habitat would decrease potential nesting sites for Brewer’s sparrow. 

Comparison of Alternatives 
Table 47 summarizes the predicted change from current habitat conditions for Brewers’ sparrow 
within the district and forest as a result of implementation of each of the alternatives. 

Table 47. Acres affected and percent change of potential Brewer’s sparrow habitat 

Sagebrush Habitat Existing Alt. A Alt. B Alt. C Alt. D 

Acres in the District 7,711 222 222 222 222 

Percent Change from Existing (District) N/A -2.9% -2.9% -2.9% -2.9% 

Percent Change from Existing (Forest) N/A -0.3% -0.3% -0.3% -0.3% 

 

Alternative A (No Action): Under Alternative A, projected gas development would result in a 
decrease in potential habitat of almost 3 percent in the district and 0.3 percent across the forest. 
The current condition of sagebrush habitat is stable in the forest and would likely remain stable 
under Alternative A. Historic increases in sagebrush habitat in the forest would likely counter the 
minor loss of habitat projected under Alternative A. 

Fragmentation was evaluated using three buffers—a 100-foot, a 250-foot, and a 500-foot buffer—
to calculate effect zones. These buffers were used because the effect zones created are the most 
likely to impact bird species, including Brewer’s sparrow (Weller et al. 2002). An indicator of the 
relative amount of fragmentation within Brewer’s sparrow habitat would be the amount of new 
roads and wells projected to occur within the sagebrush plant community. It is estimated that 24 
miles (12 percent) of the 200 miles of maximum projected new roads and 30 well pads (4 
percent) of the 750 new projected well sites would affect sagebrush habitat. An estimated 7 
percent of the projected overall surface disturbance from the construction of wells and roads 
would occur in the entire sagebrush habitat under Alternative A. The subset of sagebrush habitat 
that is potential Brewer’s sparrow habitat and impacted from the proposed actions is summarized 
in table 47 above. 

Alternative B (Proposed Action): Although slightly more wells would be developed in the 
unleased parcels and on existing leases, habitat change and fragmentation for Brewer’s sparrow 
under Alternative B would be the same as that under Alternative A. The current condition of 
sagebrush habitat is stable on the forest and would likely remain stable under Alternative B. 

Alternative C: Impacts to Brewer’s sparrow under Alternative C would be similar to those under 
Alternative A. 

Alternative D: Impacts to Brewer’s sparrow under Alternative D would be similar to those under 
Alternative A. With fewer gated roads in the winter big game ranges there may be more 
disturbance due to vehicle traffic, but this is not anticipated to affect Brewer’s sparrow 
populations. 
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Figure 28. Potential habitat for Brewer’s sparrow 
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Conclusion 
All of the alternatives would reduce available habitat for this species by approximately 3 percent 
district wide and 0.3 percent forest wide, a change that would be minimal. None of the 
alternatives would change the existing upward trend in available habitat or population for this 
species forest wide. 

Cumulative Effects 
Additional resource management activities that may have cumulative impacts to MIS when 
combined with gas development are listed in table 48. Although these activities are foreseeable 
within the forest and may affect the district’s management indicator species, project-level NEPA 
analysis would minimize potential impacts by requiring site-specific mitigation measures when 
there is a concern for adverse impacts. Additionally, any of these activities occurring on the 
district, when considered in the context of the entire forest, would represent a minor portion of the 
region and would not result in significant impacts to MIS population trends. 

Table 48. Foreseeable forest management actions that may affect management 
indicator species 

Potential Effects on MIS 

Cumulative Impact Activity Habitat Change Fragmentation 

Oil and Gas Development⎯ Non-Forest Service Yes Yes 

Prescribed Burning Yes No 

Road Sight Clearing Yes Yes 

Wild Horse Populations and Management Yes No 

Current drought conditions in the West in conjunction with bark beetle infestations have lead to 
recent declines in piñon-juniper woodlands. This decline has the potential to cause a transition 
into sagebrush habitat, potentially providing a beneficial impact to the Brewer’s sparrow across 
the district and forest. 

Development of new wells would affect MIS through the building of more roads and wells, thus 
increasing habitat change, fragmentation, and aiding the potential spread of nonnative vegetation 
(due to bare ground exposure from construction and increased road traffic). Prescribed burning 
and wild horse management has the potential to change habitat through direct burning and 
consumption. The effects on Brewer’s sparrow in the Jicarilla Ranger District would be similar 
under all alternatives by the end of the 20-year planning period. The increasing population and 
upward habitat trend of Brewer’s sparrow would likely continue across the district and forest due 
to minimal impacts to sagebrush habitat in the context of the entire forest and the potential for 
successional increases in sagebrush habitat. 

Juniper (Plain) Titmouse (Piñon-Juniper Canopy Habitat) 
Affected Environment 
The juniper titmouse is a resident of deciduous or mixed woodlands in general, but favors oak 
and piñon-juniper (Sibley 2000). It is considered an indicator species for piñon-juniper canopies 
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(USFS 1986), a habitat that is abundant and well distributed across the district. Potential titmouse 
habitat in the district is displayed on figure 29. 

The titmouse usually nests in natural cavities or old woodpecker holes primarily in oak trees, but 
it is capable of excavating its own cavity in decaying wood. As a consequence, large older trees 
are an important habitat feature. A bark gleaner, the species feeds primarily on insects, seeds, and 
occasionally on fruit. 

Habitat Trends: Since development of the “Carson National Forest Land and Resource 
Management Plan,” the trend in acres of habitat has shown a decrease in acres from 364,900 in 
1986 to 348,729 in 2002. However some of this acreage is due to a variation in habitat typing 
(USFS 2003d). A downward trend of an estimated 6,680 acres—or about 2 percent—of available 
juniper titmouse habitat has occurred on the Carson National Forest since 1986 (USFS 2003d). 

Titmice utilize piñon-juniper canopies in the forest as their key habitat component (USFS 1990a); 
the quality habitat of the species consists of all piñon-juniper vegetation. The Jicarilla Ranger 
District has approximately 84,501 acres of titmouse habitat (USFS 2003d). As a result of recent 
drought conditions and bark beetle infestations, quality habitat for the district is continuing to 
decline (USFS 2003d). 

Population Trends: Over its entire range, the juniper titmouse is listed as secure and common 
(NatureServe 2001). However, regionally (throughout Arizona, New Mexico and Texas) the 
titmouse has been declining significantly (USFS 2003d). In New Mexico, breeding bird survey 
data from 1966 to 2000 indicate a population decline of 2.8 percent per year across the entire state 
(USFS 2003d). This trend estimate is a summary of the population change and does not provide 
information on other patterns of population change (such as cycles) over time. These results 
corroborate the declining trend seen in nationwide and regional data (USFS 2003d). 

Forest-wide surveys for avian species conducted in 2003, 2004, and 2005 (Beason and Giroir 
2004; Beason et al. 2005) found titmouse on the district during both years. The average forest-
wide density for the juniper titmouse was 0.177/hectare in 2003, 0.258/hectare in 2004 and 
0.3138/hectare in 2005. There were 132 juniper titmice recorded in 2005, primarily in piñon-
juniper habitat, during the bird monitoring project for the Carson National Forest. 

Breeding bird survey estimates have indicated a decline in juniper titmice on the Carson National 
Forest in recent years. Survey data specific to the Jicarilla Ranger District are unavailable; 
however, titmice are likely to be decreasing there as well, due to a reduction in piñon-juniper 
habitat from drought conditions and the constant increase in gas development in piñon-juniper 
habitat. 

Environmental Consequences 
The Carson forest-wide MIS assessment and habitat trend analysis determined that quality juniper 
titmouse habitat on the Carson National Forest decreased since the forest plan was implemented 
from 364,900 acres to 348,729 acres (USFS 2003d). This is a downward trend of about 2 percent. 

Table 49 summarizes the predicted change from current habitat conditions for juniper titmouse 
within the district and forest as a result of implementation of each of the alternatives. 
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Table 49. Acres affected and percent change of juniper titmouse habitat by alternative 

Piñon-Juniper Canopies Existing1 Alt. A Alt. B Alt. C Alt. D 

Acres in the District 84,501 1,673 1,704 1,673 1,704 
Percent Change in the District -  2.0% 2.0% 2.0% 2.0% 
Percent Change in the Forest - -0.5% -0.5% -0.5% -0.5% 

Source:  USFS 2003d. 
Note:     (1)  Estimated acres of MIS habitat taken from Carson Forest-wide MIS Assessment. 

 

Comparison of Alternatives 
Alternative A (No Action): Under Alternative A, there would be slightly less well and road 
construction habitat change for juniper titmouse in the district and forest compared with the other 
alternatives. However, because the difference in the level of development is small across the 
alternatives, habitat would decrease by approximately 1.5 percent under all alternatives (see 
figure 29 and table 49). An indicator of the relative amount of fragmentation within juniper 
titmouse habitat would be the amount of new roads and wells projected to occur within the piñon-
juniper plant community. It is estimated that over 99 miles (50 percent) of the maximum 
projected amount of new roads and 396 well pads (53 percent) of all projected new wells would 
affect piñon-juniper habitat. An estimated 52 percent of the projected overall surface disturbance 
from the construction of wells and roads would occur in the entire piñon-juniper habitat under 
Alternative A. The subset of piñon-juniper habitat that is potential juniper titmouse habitat and 
impacted from the proposed actions is summarized in table 49. 

Habitat change and fragmentation would decrease potential nesting habitat for juniper titmouse. 
The existing piñon-juniper habitat in the forest is in a downward trend and breeding bird surveys 
indicate the populations of juniper titmice are also declining in the forest. Additional change and 
fragmentation of piñon-juniper habitat proposed under Alternative A may contribute to the 
decrease in juniper titmice populations in the forest. 

Alternative B (Proposed Action): Under Alternative B, there would be slightly greater habitat 
fragmentation and habitat loss due to the projected construction of more wells and roads. It is 
estimated that over 100 miles (51 percent) of the maximum projected amount of new roads and 
405 well pads (54 percent) of all projected new wells would affect piñon-juniper habitat. An 
estimated 53 percent of the projected overall surface disturbance from construction of wells and 
roads would occur in piñon-juniper habitat under Alternative B. The differences between 
Alternatives A and B are slight, so the impact on juniper titmouse habitat and populations would 
be the same. 

Alternative C: Impacts to juniper titmouse under Alternative C would be similar to those under 
Alternative A. 

Alternative D: Impacts to juniper titmouse under Alternative D would be similar to those under 
Alternative B. 



Chapter 3.  Affected Environment and Environmental Consequences 

182 DEIS for Surface Management of Gas Leasing and Development, Jicarilla Ranger District 

Figure 29. Potential habitat for plain titmouse 
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Conclusion 
The range of alternatives would remove from 1,673 acres to 1,704 acres of juniper titmouse 
habitat, which is approximately 1.5 percent of current habitat (84,501 acres). While all 
alternatives could add to the current downward forest-wide trends in populations and habitat, the 
downward trend is likely to continue, regardless, until the piñon is able to recover from the stress 
of drought and the current insect infestation. Implementation of any of the alternatives would still 
leave over 80,000 acres of habitat remaining on the district, and 345,000 remaining forest wide. 

Cumulative Effects 
Other foreseeable resource management activities that could affect cumulative impacts to MIS, in 
combination with gas development, are listed in table 48. These activities have the potential for 
occurring forest wide, but project-level NEPA analyses would minimize potential impacts to MIS 
by requiring site-specific mitigation measures when there is a concern for adverse impacts. These 
activities occurring on the district, when placed in the context of the entire forest, represent a 
minor portion of regional effects on MIS population and habitat trends. 

Current drought conditions in the West in conjunction with bark beetle infestations have led to a 
decline in piñon-juniper woodlands, which is believed to contribute to a decline in the juniper 
titmouse population. It is likely that until drought conditions improve, the juniper titmouse 
population would not increase and could continue to decline. 

Development of new wells would affect MIS through the building of more roads and wells, thus 
increasing habitat loss and fragmentation and aiding the potential spread of nonnative vegetation 
(due to bare ground exposure from construction and increased road traffic). The effects to juniper 
titmouse on the Jicarilla Ranger District would be similar under all alternatives by the end of the 
20-year planning period. The juniper titmouse decreasing population and habitat trend would 
likely continue across the district and forest. 

Abert’s Squirrel (Interlocking Canopies⎯Ponderosa Pine Habitat) 
Affected Environment 
Abert’s squirrel occupies ponderosa pine forests, a habitat that is well distributed across the 
district. Abert’s squirrel (also referred to as the tassel-eared squirrel) is an indicator for the 
presence of interlocking canopies in ponderosa pine (USFS 1986). 

Uneven-aged pine stands with densities between 200 and 250 trees per acre are optimal habitat 
for the squirrel. Average preferred tree sizes for the stand are between 11 and 13 inches in 
diameter at breast height, but the presence of small groups of larger trees produces a mosaic of 
height groups (USFS 2003d). Abundance of 12- to 16-inch diameter at breast height ponderosa 
pine in particular appears to be the best predictor of Abert’s squirrel density on the forest (Frey 
2004). Other important habitat components include abundance of ponderosa pines with 4-inch 
and 16- to 20-inch diameters, and low understory density (Frey 2004). Dwarf mistletoe is often 
incorporated into or supports Abert’s squirrel nests (USFS 2003d). 

Habitat Trend:  The forest plan environmental impact statement (EIS) identifies ponderosa pine 
habitat (301,297 acres) with interlocking canopies (53,220 acres) as Abert’s squirrel quality 
habitat. Of the 33,905 acres of ponderosa pine habitat on the Jicarilla Ranger District, 
approximately 7,043 acres are considered suitable habitat for the Abert’s squirrel. (USFS 2003d). 
The Carson MIS assessment determined that Abert’s squirrel habitat between 1986 and 2002 had 



Chapter 3.  Affected Environment and Environmental Consequences 

184 DEIS for Surface Management of Gas Leasing and Development, Jicarilla Ranger District 

increased by almost 20 percent. Current habitat conditions for Abert’s squirrel on the Carson 
National Forest are poor to fair due to historical management activities. However, with the recent 
(post-1986 forest plan implementation) adoption of management practices to promote this type of 
habitat, interlocking canopy habitat is on a slight upward trend (USFS 2003d). 

Population Trend:  Abert’s squirrel is globally secure and common, widespread and abundant 
within the U.S. and throughout its range (NatureServe 2001). In New Mexico, Abert’s squirrel is 
secure (uncommon but not rare) and usually widespread in the state. Based on the frequency and 
level of Abert’s squirrel activity observed by biologists and other field personnel, the species is 
fairly common across its range on the forest. Several years ago on the Jicarilla Ranger District, 
Abert’s squirrel was determined to be plentiful with 91 percent of the squirrel’s habitat in the 
forest not being affected by forest activities. However, surveys for Abert’s squirrel were 
conducted recently on the Carson National Forest, leading to density estimates of only 
approximately one squirrel per 247 acres of ponderosa pine habitat (Frey 2005). 

In the 2003 forest-wide MIS assessment (USFS 2003d), it was determined that the Abert’s 
squirrel population was considered to be stable. However, due to range-wide population decline 
starting in 2001-2002, the population has been in a downward cycle believed to be due to drought 
conditions across the range of the squirrel (Keith 2003). The low numbers found in 2003 and 
2004 in the forest-wide surveys support this determination for the Carson National Forest. As the 
region recovers from drought, the population will likely begin an upward trend from the current 
numbers. 

Environmental Consequences 
The Carson forest-wide MIS assessment and habitat trend analysis determined that quality 
Abert’s squirrel habitat on the Carson National Forest increased since the forest plan was 
implemented (in 1986) from 53,220 acres to 63,190 acres (USFS 2003d ). This is in an upward 
trend of almost 20 percent. 

Table 50 summarizes the predicted change from current habitat conditions for Abert’s squirrel 
within the district and forest as a result of implementation of each of the alternatives. 

Table 50. Acres affected and percent change of Abert’s squirrel habitat by alternative 

Ponderosa Pine Interlocking 
Canopies Existing Alt. A Alt. B Alt. C Alt. D 

Acres in the District 7,043 102 107 102 107 

Percent Change on the District - -1.4% -1.5% -1.4% -1.5% 

Percent Change on the Forest - -0.2% -0.2% -0.2% -0.2% 

Source:    USFS 2003d. 

Note:       Estimated acres of MIS habitat taken from the Carson forest-wide MIS assessment (USFS 2003d). 

Comparison of Alternatives 
Alternative A (No Action): Under Alternative A, there would be slightly less habitat change for 
Abert’s squirrel in the district and forest compared to other alternatives (see table 50). Under 
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Alternative A, habitat would decrease by approximately 1.4 percent. An indicator of the relative 
amount of fragmentation within Abert’s squirrel habitat would be the amount of new roads and 
wells projected to occur within the ponderosa pine plant community, although Abert’s squirrel 
habitat is a subset of this habitat type. It is estimated that approximately 30 miles (16 percent) of 
the maximum projected amount of new roads and 119 well pads (16 percent) of all projected new 
wells would affect ponderosa pine habitat. An estimated 16 percent of the projected overall 
surface disturbance from construction of wells and roads would occur in the entire ponderosa pine 
habitat under Alternative A. The subset of ponderosa pine habitat that is potential Abert’s squirrel 
habitat and impacted from the proposed actions is summarized in table 50 above. 

Habitat change and fragmentation would decrease potential nesting habitat for Abert’s squirrel. 
The existing ponderosa pine habitat in the forest is in an upward trend, however, it is unlikely that 
populations would respond to increased habitat until weather conditions or habitat management 
actions support an increase in cone production in ponderosa pine. While the removal of trees 
would affect habitat quality in a few areas, it would not affect forest population trends. 

Alternative B (Proposed Action): Under Alternative B, there would be slightly greater habitat 
fragmentation and habitat loss (approximately 1.5 percent decrease) due to the projected 
construction of more wells and roads. The effect of fragmentation can be compared to other 
alternatives by considering that 32 miles (17 percent) of the maximum projected amount of new 
roads and 122 well pads (16 percent) of all projected new wells would affect ponderosa pine 
habitat. An estimated 16 percent of the projected overall surface disturbance from construction of 
wells and roads would occur in ponderosa pine habitat under Alternative B. The differences 
between Alternatives A and B are slight, so the impact on Abert’s squirrel habitat and populations 
would be the same. 

Under Alternative B, there would be slightly greater habitat change for Abert’s squirrel in the 
district and forest due to a slightly higher number of wells (122 projected within ponderosa pine 
habitat) and roads (32 miles projected within ponderosa pine habitat) projected for construction 
(see table 50). Ponderosa pine habitat change would decrease potential nesting habitat for Abert’s 
squirrel more under Alternative B than Alternative A. The existing ponderosa pine habitat in the 
forest is experiencing an upward trend. It is unlikely that populations will respond to increased 
habitat until weather conditions or habitat management actions support an increase in cone 
production in ponderosa pine. Additional removal of trees proposed under Alternative B will 
affect habitat quality more than Alternative A, it will not affect forest population trends. 

Alternative C: Impacts to Abert’s squirrel under Alternative C would be similar to those under 
Alternative A. 

Alternative D: Impacts to Abert’s squirrel under Alternative D would be similar to those under 
Alternative B. 

Conclusion 
The removal of approximately 100 acres (0.2 percent of forest-wide habitat) of ponderosa pine 
interlocking canopy habitat would not change the forest-wide habitat trend due to the likely 
increase of habitat forest wide. With implementation of any of the alternatives, there would be 
over 6,800 acres of quality habitat remaining on the district and 64,000 acres remaining forest 
wide. None of the alternatives would reverse the upward trend in MIS habitat, and the population 
trend for the forest would remain the same. 
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Cumulative Effects 
Other foreseeable resource management activities that could affect cumulative impacts to MIS, in 
combination with gas development, are listed in table 48. These activities have the potential for 
occurring forest wide, but project-level NEPA analyses would minimize potential impacts to MIS 
by requiring site-specific mitigation measures when there is a concern for adverse impacts. These 
activities occurring on the district, when placed in the context of the entire forest, represent a 
minor portion of the regional effects on MIS population and habitat trends. 

Development of new wells would affect MIS through the building of more roads and wells, thus 
increasing habitat loss and fragmentation and aiding the potential spread of nonnative vegetation 
(due to bare ground exposure from construction and increased road traffic). The effects to Abert’s 
squirrel on the Jicarilla Ranger District would be similar under all alternatives by the end of the 
20-year planning period. The current low in the Abert’s population cycle would likely change 
when drought conditions across the district and forest end. 

Hairy Woodpecker (Snag Habitat) 
Affected Environment 
Hairy woodpeckers are one of the most common woodpeckers in the Southwest, particularly in 
riparian habitats and ponderosa pine/mixed conifer forests (Hubbard 1978). The species is a forest 
generalist, using available snags and live aspen. The hairy woodpecker is an indicator species for 
the presence of snags (USFS 1986). 

Nests are found predominantly in trees averaging 17 inches in diameter at breast height and 
approximately 60 feet tall. The woodpecker forages for insects mostly on tree trunks averaging 17 
inches in diameter at breast height and greater than 30 feet tall. Down logs are also important in 
supporting insect populations for the hairy woodpecker. 

In the Carson National Forest, this species is frequently observed throughout the ponderosa pine 
and mixed conifer habitat types (USFS 1986). Higher elevations are not preferred habitat. The 
potential habitat for hairy woodpecker is abundant and well distributed across the district, but 
quality habitat for hairy woodpecker is limited. 

Habitat Trends: To determine the trends for hairy woodpecker habitat, several factors are 
considered. Management activities and wildfires have reduced certain habitats to unsuitable 
conditions in the Carson National Forest. The estimated habitat trend in the forest between 1986 
and 2002 was an upward trend of about 5 percent (USFS 2003d). It should be noted that these 
numbers reflect habitats in the best condition. 

The Jicarilla Ranger District supports about 33,300 acres (table 36) of ponderosa pine, and 1,920 
acres of mixed conifer habitat. However, there are only 344 acres of quality hairy woodpecker 
habitat within ponderosa pine stands (USFS 2003d). This results in a total of 2,264 acres of 
potential hairy woodpecker habitat on the district. Since 1986, the district has not been harvested 
for timber, nor have there been any major wildfires. Current potential habitat for hairy 
woodpecker is considered stable. In 2003, 2004, and 2005, hairy woodpecker was found 
throughout the Jicarilla Ranger District. 

Population Trends: Hairy woodpeckers are year-round residents of nearly all forest types from 
central Canada to the southern U.S. (Scott et al. 1977). This species is one of the most common 
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woodpeckers in the Southwest, particularly in riparian habitats and ponderosa pine, mixed species 
and spruce-fir forests (Hubbard 1978). Overall, the U.S. population is stable. Monitoring 
information from the North American Breeding Bird Surveys in New Mexico indicates that the 
species is abundant and population levels are stable. 

Breeding bird surveys and avian inventories conducted on the Carson National Forest in the 
mixed conifer and ponderosa pine habitats provide information on the presence and abundance of 
hairy woodpeckers. Population levels of hairy woodpecker appear stable on the Carson National 
Forest. In the Jicarilla Ranger District, hairy woodpecker is a secure and stable species and will 
likely continue to be successful. 

Environmental Consequences 
The Carson forest-wide MIS assessment and habitat trend analysis determined that quality hairy 
woodpecker habitat on the Carson National Forest increased since the forest plan was 
implemented (in 1986) from 106,880 acres to 112,444 acres (USFS 2003d). This is an upward 
trend of almost 5 percent. 

Table 51 summarizes the predicted change from current habitat conditions for hairy woodpecker 
within the district and forest as a result of implementation of each of the alternatives. 

Table 51. Acres affected and percent change of hairy woodpecker habitat by alternative 

Ponderosa Pine/Mixed Conifer 
Snags and Downed Logs Existing1 Alt. A Alt. B Alt. C Alt. D 

Acres in the District 2,264 24.97 16.04 24.97 16.04 

Percent Change on the District — -1.1% -0.71% -1.1% -0.71% 

Percent Change on the Forest — -0.02% -0.01% -0.02% -0.01% 

Source:    USFS 2003d 

Comparison of Alternatives 
Alternative A (No Action): The least amount of habitat change for hairy woodpecker in the 
district and forest (see table 51) would be under Alternative A, but the variation across 
alternatives would be small enough to be negligible. Habitat loss would result from construction 
of new well pads and roads, which would convert small acreage to bare ground. Loss of 
ponderosa pine/mixed conifer snag habitat would reduce life stage supporting habitat areas used 
for nesting, breeding, and foraging by hairy woodpecker. The existing ponderosa pine/mixed 
conifer snag habitat in the forest is experiencing an upward trend. Survey data indicate the 
population of hairy woodpecker is currently stable in the forest. Historic increases in ponderosa 
pine/mixed conifer snag habitat in the forest would counter the minor decrease in habitat 
projected under Alternative A. 

Alternative B (Proposed Action): Impacts to hairy woodpecker habitat and populations under 
Alternative B would be similar to, but slightly higher than those under Alternative A. 

Alternative C: Impacts to hairy woodpecker habitat and populations under Alternative C would 
be similar to those under Alternative A. 
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Alternative D: Impacts to hairy woodpecker habitat and populations under Alternative D would 
be similar to those under Alternative B. 

Conclusion 
None of the alternatives would reverse the forest-wide trend because the limited acreage of 
habitat affected would have little, if any, impact on habitat and population trends for the species 
across the district and forest. 

Cumulative Effects 
Other foreseeable resource management activities that could affect cumulative impacts to MIS, in 
combination with gas development, are listed in table 48. These activities have the potential for 
occurring forest wide, but project-level NEPA analyses would minimize potential impacts to MIS 
by requiring site-specific mitigation measures when there is a concern for adverse impacts. These 
activities occurring on the district, when placed in the context of the entire forest, represent a 
minor portion of the regional effects on MIS population and habitat trends. 

Development of new wells would affect MIS through the building of more roads and wells, thus 
increasing habitat loss and fragmentation and aiding the potential spread of nonnative vegetation 
(due to bare ground exposure from construction and increased road traffic). The effects to hairy 
woodpecker on the Jicarilla Ranger District would be similar under all alternatives by the end of 
the 20-year planning period. The hairy woodpecker’s stable population and increasing habitat 
trend would likely continue across the district and forest. 

Rocky Mountain Elk (General Forest Habitat) 
Affected Environment 
Rocky Mountain elk are an indicator of general forest habitat type (USFS 1986). Populations in 
the mountainous western U.S. tend to inhabit coniferous forests associated with rugged, broken 
terrain or foothill ranges. During the summer, elk spend most of their time in high mountain 
meadows in the alpine or subalpine zones or in stream bottoms (USFS 2003d). Potential elk 
habitat in the district is displayed on figure 30. The whole Jicarilla Ranger District is considered 
potential habitat for Rocky Mountain elk. 

Primary winter range and large game winter habitat (approximately 15,600 acres and 81,600 
acres respectively) (figure 30) usually consists of lower elevation, south-facing slopes and areas 
with good thermal cover nearby. All land within district boundaries (over 157,000 acres) supports 
habitat for this species, which is commonly observed throughout the entire Carson National 
Forest (USFS 1990a). 

Habitat Trends:  The Carson forest plan identified 1,362,760 acres as occupied Rocky Mountain 
elk habitat. The Carson MIS assessment determined that Rocky Mountain elk habitat between 
1986 and 2002 had increased by almost 4 percent (USFS 2003d). Increased elk habitat was due to 
the fact that the forest plan did not originally include sagebrush as occupied elk habitat. It has 
been documented that elk currently are utilizing sagebrush habitat on the Carson National Forest, 
so sagebrush was added as a management area for elk. On the Jicarilla Ranger District, all 
sagebrush is considered to be occupied habitat. Overall, the habitat condition and trend for Rocky 
Mountain elk on the Carson National Forest is considered fair and stable. A downward trend is 
likely on productive sites where there is rapid forest succession and where project work, such as 
thinning and prescribed burning, has not been implemented (USFS 2003d). The Jicarilla Ranger  
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Figure 30. Potential habitat for Rocky Mountain elk 
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District has over 157,000 acres (approximately 4,400 acres of which are privately owned) of 
Rocky Mountain elk habitat. 

Population Trends:  Within the U.S. and at the scale of its geographic range, Rocky Mountain 
elk is secure, common or abundant, and widespread (NatureServe 2001). Rocky Mountain elk 
population levels on the Carson National Forest are currently stable. 

In 2001, the New Mexico Department of Game and Fish modeled population levels for elk in 
Game Management Unit 2 (the district is within this unit). Estimated population levels were at 
1,000 animals. Figure 30 summarizes elk counts from the district and Big Game Management 
Unit 2 aerial big game surveys between 1994 and 2002. Recent population declines in the district 
are a reflection of mild winters and the migratory nature of the elk herd that occupies the district 
and Management Unit 2. Due to the lower snowpack amounts in recent years, not as many elk 
have been driven onto the district as in the past, so survey numbers reflect lower counts 
(Mazurnich 2003). 

Taking into account the condition and trend of the elk’s habitat in the forest, existing data, and 
continued increases in the number of hunting permits issued by the New Mexico Department of 
Game and Fish, the Carson National Forest is sustaining populations of Rocky Mountain elk. 
Future implementation of prescribed burning, wildland-urban interface fire projects, thinning, 
aspen regeneration, meadow maintenance, road gating and closures, and intensive livestock 
grazing management will likely improve elk foraging habitat. 

Figure 31. Elk survey count summary in the Jicarilla Ranger District 

Environmental Consequences 
The Carson forest-wide MIS assessment and habitat trend analysis determined that quality elk 
habitat on the Carson National Forest increased since the forest plan was implemented (in 1986) 
from 1,362,760 acres to 1,424,074 acres (USFS 2003d). This represents an upward trend of about 
4 percent. Table 52 summarizes the predicted change from current habitat conditions for Rocky 
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Mountain elk within the district and forest as a result of implementation of each of the 
alternatives. 

Table 52. Acres affected and percent change of Rocky Mountain elk habitat by alternative 

General Forest Existing1 Alt. A Alt. B Alt. C Alt. D 

Acres in the District 157,858 2,196 2,250 2,196 2,250 

Percent Change in the District — -1.4% -1.4% -1.4% -1.4% 

Percent Change in the Forest — -0.2% -0.2% -0.2% -0.2% 

Source:    USFS 2003d 

Comparison of Alternatives 
Alternative A (No Action): Under Alternative A, there would be slightly fewer acres of habitat 
change for Rocky Mountain elk in the district and forest (see table 52). Habitat change would be 
caused by construction of new well pads and roads, which would convert small acreage of general 
forest habitat to bare ground. Elk would make use of revegetation areas, or reclamation grassland, 
once the disturbed ground is reclaimed. This loss of habitat would reduce cover used for thermal 
protection, hiding, and calving. Habitat fragmentation, at the ¼-mile buffer effect zone, would 
affect approximately 87 percent of the district under all alternatives. Currently, there are 16 core 
areas meeting the criteria for quality elk habitat, which would be eliminated by projected road 
construction under all alternatives (see “Wildlife” section). The existing suitable elk habitat in the 
forest is experiencing an upward trend and permit data indicate that the population of elk is 
currently stable in the forest since implementation of the forest plan in 1986 (USFS 2003d). 
Historic increases in elk habitat in the forest and management activities under the forest plan for 
quality elk habitat would likely counter the loss of habitat projected under Alternative A for the 
forest, but would affect quality elk habitat within the Jicarilla Ranger District. 

Gating of roads to comply with the forest plan open road density standards within winter elk 
range would limit habitat disturbance during the migration season by reducing vehicle traffic. 
This would benefit elk populations. 

Alternative B (Proposed Action): Under Alternative B, there would be slightly more acreage of 
Rocky Mountain elk habitat changes in the district and forest (see table 52) because more wells 
and roads would be constructed. The impacts, however, would be similar to those described under 
Alternative A, including loss of cover and all core areas that provide security to elk populations 
within the district. While the contribution of this change may not be significant forest wide, it 
may be significant within the district. 

Gating within winter elk range would be less than under Alternative A, so vehicle traffic may be 
heavier. The impacts to elk populations are not known. 

Alternative C: Impacts to Rocky Mountain elk under Alternative C would be similar to those 
under Alternative A. 

Alternative D: Impacts to Rocky Mountain elk under Alternative D would be similar to those 
under Alternative B, except that there would be slightly fewer gated roads in winter elk range due 
to the higher open road density limit. 
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Conclusion 
The alternatives would remove from 2,196 to 2,250 acres of vegetation comprising elk habitat, 
which represents 0.2 percent of current habitat (1,424,074 acres) forest wide. Due to the limited 
amount of habitat removed, none of the alternatives would affect the current forest-wide stable 
trends for elk populations and habitat. 

Cumulative Effects 
Other foreseeable resource management activities that could affect cumulative impacts to MIS, in 
combination with gas development, are listed in table 48. These activities have the potential for 
occurring forest wide, but project-level NEPA analyses would minimize potential impacts to MIS 
by requiring site-specific mitigation measures when there is a concern for adverse impacts. These 
activities occurring on the district, when placed in the context of the entire forest, represent a 
minor portion of the regional effects on MIS population and habitat trends. 

Development of new wells would affect MIS through the building of more roads and wells, thus 
increasing habitat loss and fragmentation and aiding the potential spread of nonnative vegetation 
(due to bare ground exposure from construction and increased road traffic). The effects to Rocky 
Mountain elk on the Jicarilla Ranger District would be similar under all alternatives by the end of 
the 20-year planning period. Increasing population and habitat trends for Rocky Mountain elk 
would likely continue across the district and forest due to current management and the relatively 
low acreage of habitat loss in the context of the entire forest. However, with the loss of all 
optimum core areas (≥250 acres), this may negatively impact elk populations within the district 
and region, as this is the only concentration of ponderosa pine forest in Game Management Unit 2. 

Merriam’s Turkey (Old Growth Pine) 
Affected Environment 
Wild turkey is an indicator species for the presence of old growth pine (USFS 2003d). Potential 
turkey habitat in the district—ponderosa pine trees and clumps of trees—is displayed on figure 
32. The potential habitat for Merriam’s turkey is abundant and well distributed across the district. 

Three essential habitat components have been documented for Merriam’s turkey. They consist of 
surface water, roosting trees, and openings for summer brood areas. For the purpose of the effects 
analysis, the presence of old growth pine alone was used to define quality habitat (USFS 1990a). 
Turkeys prefer to roost in tall mature or overmature ponderosa pines with relatively open crowns 
and large horizontal branches starting at 20 to 30 feet above the ground. Trees with a diameter at 
breast height of over 14 inches are used as roosts. Preferred roost sites are often located just 
below a ridgeline and hens normally nest within a ½-mile radius of water. Turkeys forage in 
grasslands, brush communities, deciduous tree-brush, and in ponderosa pine. 

Habitat Trends:  According to the forest plan, wild turkeys utilize tall pine trees and clumps of 
trees, but roost tree availability is a key component or habitat group (USFS 1990a). The Carson 
MIS assessment (USFS 2003d) identified 117,300 acres of ponderosa pine forest that were 
occupied turkey habitat in the forest and determined that turkey habitat increased by about 1 
percent between 1986 and 2002. The Jicarilla Ranger District has approximately 12,000 acres of 
quality turkey habitat with a stable habitat trend in the district (USFS 2003d). 

Population Trends:  Since 1966, the population trend of Merriam’s turkey in the western part of 
the U.S. has increased over 33 percent. Populations have expanded on the Carson National Forest 
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since the forest plan was developed in 1986. On the Jicarilla Ranger District, the Forest Service 
and New Mexico Department of Game and Fish have cooperated in transplanting over 60 birds 
since 1988. Surveys have shown a steady or slightly increasing population since 1996. Based on 
data from the New Mexico Department of Game and Fish (NMDGF 2001), the conditions and 
trends of the turkey’s habitat in the forest, and individual observations made by Forest Service 
biologists, wild turkey populations are considered to be in an upward trend forest wide. 

Environmental Consequences 
The Carson forest-wide MIS assessment and habitat trend analysis determined that quality turkey 
habitat on the Carson National Forest increased since the forest plan was implemented in 1986 
from 117,300 acres to 118,572 acres in 2002 (USFS 2003d). This represents an upward trend of 
about 1 percent. 

Table 53 summarizes the predicted change from current habitat conditions for Merriam’s turkey 
within the district and forest as a result of implementation of each of the alternatives. 

Table 53. Acres affected and percent change of Merriam’s turkey habitat by alternative 

Mixed Conifer Existing1 Alt. A Alt. B Alt. C Alt. D 

Acres in the District 12,136 127 130 127 130 

Percent Change in the District — -1.0% -1.1% -1.0% -1.1% 

Percent Change in the Forest ⎯ -0.1% -0.1% 0.1% -0.1% 

Source:    USFS 2003d 

Comparison of Alternatives 
Alternative A (No Action): Under Alternative A, there would be the least amount of habitat loss 
for Merriam’s turkey in the district and forest (see table 53) because slightly fewer wells and 
roads would be constructed, converting desirable vegetation to bare ground. Turkeys would make 
use of revegetation areas, or reclamation grasslands, once the disturbed ground is reclaimed. Loss 
of turkey habitat would reduce the food base, brood cover, and roosting habitat. The existing 
turkey habitat in the forest is experiencing an upward trend and harvest data indicate the 
population of Merriam’s turkey is slightly increasing forest wide. Historic increases in turkey 
habitat in the forest would likely counter the minor loss of habitat projected under Alternative A. 

Alternative B (Proposed Action): Impacts to Merriam’s turkey under Alternative B would be 
similar to, but slightly greater than, those under Alternative A because slightly higher numbers of 
wells and roads would be constructed. 

Alternative C: Impacts to Merriam’s turkey under Alternative C would be similar to those under 
Alternative A. 

Alternative D: Impacts to Merriam’s turkey under Alternative D would be similar to those under 
Alternative B. 
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Figure 32. Potential habitat for Merriam’s turkey 
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Conclusion 
Habitat loss in the district and forest would be small, so none of the alternatives would change the 
current forest-wide population and habitat trends. 

Cumulative Effects 
Other foreseeable resource management activities that could affect cumulative impacts to MIS, in 
combination with gas development, are listed in table 48. These activities have the potential for 
occurring forest wide, but project-level NEPA analyses would minimize potential impacts to MIS 
by requiring site-specific mitigation measures when there is a concern for adverse impacts. These 
activities occurring on the district, when placed in the context of the entire forest, represent a 
minor portion of the regional effects on MIS population and habitat trends. 

Development of new wells would affect MIS through the building of more roads and wells, thus 
increasing habitat loss and fragmentation and aiding the potential spread of nonnative vegetation 
(due to bare ground exposure from construction and increased road traffic). The effects to 
Merriam’s turkey on the Jicarilla Ranger District would be similar under all alternatives by the 
end of the 20-year planning period. The Merriam’s turkey population is stable, and the increasing 
habitat trend would likely continue across the district and forest. 

Migratory Birds 
Migratory birds have often been referred to as neotropical migratory birds, which are birds that 
breed north of and winter south of the Tropic of Cancer. However, there are many variations in 
migration among species and, for the most part, wildlife reports on migratory birds have included 
species that migrate south of the U.S. for winter. 

New Mexico Partners in Flight identifies physiographic areas and high priority migratory bird 
species by broad habitat types (NMPIF 2001). The Jicarilla Ranger District occurs within the 
Southern Rockies/Colorado Plateau bird conservation region. New Mexico Partners in Flight has 
also developed a list of priority breeding bird species by habitat type. 

In February 2003, the U.S. Fish and Wildlife Service released its 2002 “Birds of Conservation 
Concern Report” (USFWS 2002a). Table 54 includes all species listed in the “Birds of 
Conservation Concern Report for the Southern Rockies/Colorado Plateau Bird Conservation 
Region” and the priority species identified by New Mexico Partners in Flight with associated 
habitat types within Jicarilla Ranger District (NMPIF 2001). 

All U.S. Fish and Wildlife Service birds of conservation concern and Partners in Flight highest 
priority species associated with each habitat type were considered for this analysis. 

Table 54. Migratory birds considered 

Species FWS Primary Habitat GBDS PMG PJ PP MC MS 

Migratory Birds with Potential Habitat within Jicarilla Ranger District 
Burrowing 
Owl X Great Basin Desert Shrub, 

open country HR HR     

Loggerhead 
Shrike  Open brushy areas, posts 

and wires, scattered trees HP      
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Table 54. Migratory birds considered 

Species FWS Primary Habitat GBDS PMG PJ PP MC MS 

Sage Thrasher  Sagebrush, brushy slopes, 
mesas HP      

Bendire’s 
Thrasher X Open grasslands, brushy 

desert HP HP HP    

Sage Sparrow X Sagebrush, open arid desert HP      

Golden Eagle X Open mountains, foothills, 
canyons, plains H      

Ferruginous 
Hawk X Piñon-juniper woodlands  HP HP    

Prairie Falcon X Canyons, open mountains, 
plains, prairies, deserts  HP     

Mountain 
Plover X Dry upland prairies, plains, 

semidesert  HP     

Lark Bunting  Sagebrush, plains, prairies  HP     
Green-tailed 
Towhee   Dry, brushy mountain 

slopes, open pines, sage      HP 

MacGillivray’s 
Warbler  Low dense undergrowth, 

shady damp thickets      HP 

Gray 
Flycatcher  Piñon-juniper, sagebrush   HP    

Gray Vireo X Brushy mountain slopes, 
mesas, scrub oak   HP    

Black-throated 
Gray Warbler X Dry oak slopes, piñons, 

junipers   HP    

Piñon Jay X Piñon-juniper, ranges into 
sagebrush   HR    

Northern 
Goshawk  Northern forests, mountain 

woodlands    HP HP  

Mexican 
Spotted Owl  Thickly wooded canyons, 

mixed conifer    1 HP  

Flammulated 
Owl X Open pine and fir forests in 

mountains    HP P  

Virginia’s 
Warbler X Oak canyons, brushy 

slopes, pinons   P HP  P 

Grace’s 
Warbler X Pine-oak forests of 

mountains    HP   

Williamson’s 
Sapsucker X Higher conifer forests    P HP  

Olive-sided 
Flycatcher  Conifer forests, burns     HP  
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Table 54. Migratory birds considered 

Species FWS Primary Habitat GBDS PMG PJ PP MC MS 

Dusky 
Flycatcher  Open coniferous forest     HP  

Lewis’s 
Woodpecker X Middle elevation riparian    P   

USFWS Listed or Partners in Flight Priority Species with Low Potential of Occurring 
within Jicarilla Ranger District 

Marbled 
Godwit X Migrates through central 

New Mexico No Habitat 

Sprague’s 
Pipit X Rare migrant in alpine 

meadows No Habitat 

Solitary 
Sandpiper X Migrates through central 

and eastern New Mexico No Habitat 

Swainson’s 
Hawk X Dry open plains, prairies  H     

Short-eared 
Owl X Open country, marshes, 

tundra H      

Peregrine 
Falcon X Open wetlands near cliffs No Nesting Habitat 

Northern 
Harrier X Open grasslands, marshes  H     

Black Swift X High elevation riparian, 
cliffs, waterfalls No Habitat 

Wilson’s 
Phalarope X Wet meadows No Habitat 

Chestnut-
collared 
Longspur 

X Moist upland prairie No Habitat 

Yellow-billed 
Cuckoo X Woods, orchards, 

streamside willow/alder No Habitat 

Range Outside the District Not Discussed Further 
Gunnison 
Sage Grouse X Sagebrush, foothills, plains 

(not found in New Mexico) No Habitat 

Snowy Plover X 
Barren sandy beaches and 
flats (southern New 
Mexico) 

No Habitat 

Crissal 
Thrasher X Montane shrub (southern 

New Mexico) P      

Lucifer 
Hummingbird  Canyons in extreme 

southwest New Mexico HP      
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Table 54. Migratory birds considered 

Species FWS Primary Habitat GBDS PMG PJ PP MC MS 

Red-faced 
Warbler  

High mountains 
(southwestern New 
Mexico, Gila National 
Forest) 

 HP     

Greater Pewee  
Mountain pine-oak 
woodlands (Arizona, 
southwestern New Mexico) 

  HP    

Olive Warbler  

High mountains 
(southwestern New 
Mexico, Gila National 
Forest, and southeast 
Arizona) 

  HP    

Black-chinned 
Sparrow  

Brushy mountain slopes, 
open chaparral, and sage 
(southern New Mexico) 

     HP 

Long-billed 
Curlew  High plains, rangeland 

(eastern New Mexico)      HP 

Scissor-tailed 
Flycatcher  Semi-open country (eastern 

New Mexico)      HP 

Dicksissel  Alfalfa fields, prairies 
(eastern New Mexico)      HP 

Cave Swallow  Caves in southern New 
Mexico No Habitat 

Notes: 1 This habitat does not occur on the Carson NF, therefore it is not identifed in the table for MSO  

 FWS = U.S. Fish and Wildlife Service                         MS =Montane Shrub  
 GBDS = Great Basin Desert Shrub                              HR = High Responsibility 
 PMG = Plains and Mesa Grassland                              HP = Highest Priority 
 PJ = Piñon-juniper                                                        P = Priority 
 PP = Ponderosa Pine                                                    H = Species utilizes this habitat 
 MC = Mixed Conifer 

Source: USFWS 2002a 

Great Basin Desert Shrubland Habitat Type and Montane Shrub Habitat Type  
These two habitat types are combined since it is not possible to separate the habitat with the 
current habitat data available. 

Affected Environment and Environmental Consequences 
The district contains approximately 21,310 acres of total shrubland habitat, which includes both 
shrubland and sagebrush (see table 36), of which the montane shrub habitat type is a subset. U.S. 
Fish and Wildlife Service birds of conservation concern and Partners in Flight high priority 
species associated with this habitat type are listed in table 55 along with their habitat needs and 
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projected changes in habitat likely to affect each species. The projected new well numbers and 
road mileage, with the associated acreage that would be disturbed within each habitat type over 
the 20-year planning period are summarized for each alternative in table 56. This information was 
used in the effects analyses for each habitat type and species to calculate the amount of change 
projected under each alternative that may affect migratory birds. Further descriptions of impacts 
to shrubland habitat that may affect migratory birds follow the tables. 

Habitat change and fragmentation would be caused by construction of new well pads and roads, 
which would convert original vegetative cover to bare ground and reclamation grasslands. Loss of 
Great Basin Desert Shrubland and Montane Shrub habitats would decrease potential nesting and 
foraging sites for species of this habitat type. The current condition of these two habitats is stable 
in the forest and may increase due to recent drought conditions. Historic increases in shrubland 
habitat forest wide would likely counter, on a regional scale, the minor loss of habitat projected 
under any of the alternatives. 

 
Table 55. Migratory bird habitat and life history features for the Great Basin Desert 
Shrubland and Montane Shrub habitats 

PIF High  
Priority Species 
and FWS BCC 

Important Habitat Features and 
Life History Considerations 

Projected Changes Likely to 
Affect Species 

Burrowing Owl • Prefers open to dense stands of 
shrubs and low trees. 

• Breeds in grasslands, prairies, or 
open areas near human habitation. 

• Majority of arthropod diet is 
beetles, grasshoppers, and crickets. 

• Grassland habitat used for 
breeding and foraging would be 
reduced approximately 4.6 
percent under Alternatives A and 
C and 4.8 percent under 
Alternatives B and D.  

• Arthropod prey habitat would be 
reduced because they would be 
affected by the decrease in 
grassland habitat.  

• Reclaimed areas around well pads 
and roads may support prey 
species. 

Loggerhead Shrike • Shrub component within grassland 
habitat is critical. 

• Above-ground nest height depends 
on shrub height. 

• Shrubs with spines or barbwire 
fence useful for impaling prey 
before eating. 

• Diet consists of birds, insects, and 
small mammals. 

• Grassland habitat used for 
breeding and foraging would be 
reduced approximately 4.6 
percent under Alternatives A and 
C and 4.8 percent under 
Alternatives B and D.  

• Fencing around well pads may be 
utilized by the loggerhead shrike 
for prey impaling purposes. 

• Prey habitat would be reduced 
because they would be affected by 
the decrease in grassland habitat.  

• Reclaimed areas around well pads 
and roads may support prey 
species. 
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Table 55. Migratory bird habitat and life history features for the Great Basin Desert 
Shrubland and Montane Shrub habitats 

PIF High  
Priority Species 
and FWS BCC 

Important Habitat Features and 
Life History Considerations 

Projected Changes Likely to 
Affect Species 

Sage Thrasher • Sagebrush obligate species that 
prefers sage-dominated grasslands 
and shrubby arid lands. 

• Prefers nesting substrates larger 
than 70 cm, with minimal bare 
ground present. 

• Nests are placed in areas of dense 
shrubland with a concealing 
vegetative canopy cover. 

• Sagebrush habitat used for nesting 
would be reduced approximately 
3 percent under all alternatives. 

Bendire’s Thrasher • Prefers relatively open grassland 
with large scattered shrubs and/or 
trees (cholla, junipers, or sagebrush 
are usually present); may use dense 
vegetated washes or riparian areas. 

• Breeds in relatively open, degraded 
grasslands with a moderate to 
dense shrub component. 

• Nests are typically placed 2 to 5 
feet in height above the ground in 
semidesert shrubs, cacti, or trees. 

• Grassland habitat used for 
breeding and would be reduced 
approximately 4.6 percent under 
Alternatives A and C and 4.8 
percent under Alternatives B and 
D. 

Sage Sparrow • Prefers semiopen habitat with tall 
(3-7 feet), evenly spaced, large 
canopy shrubs of big sagebrush 
either alone or interspersed with 
butterbush, saltbush, shadscale, 
rabbitbrush or greasewood; 
occasionally found in sagebrush-
juniper habitat. 

• Shruband habitat would be 
reduced approximately 4.6 
percent under Alternatives A and 
C.  

• Shrubland habitat would be 
reduced approximately 4.8 
percent under Alternatives B and 
D.   

• New well pad and road construc-
tion would create additional 
habitat fragmentation (see 
“Wildlife Habitat 
Fragmentation”). 

Green-Tailed 
Towhee 

• At lower elevation, prefers more 
mesic areas with diverse shrub 
species (sagebrush, piñon-juniper, 
and/or greasewood). 

• Nests in areas of high shrub 
density; nest are approximately 
70 cm in height above the ground. 

• Total shruband habitat would be 
reduced by approximately 4.6 
percent under Alternatives A and 
C and 4.8 percent under 
Alternatives B and D. 
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Table 55. Migratory bird habitat and life history features for the Great Basin Desert 
Shrubland and Montane Shrub habitats 

PIF High  
Priority Species 
and FWS BCC 

Important Habitat Features and 
Life History Considerations 

Projected Changes Likely to 
Affect Species 

MacGillivray’s 
Warbler 

• Prefers shrubby habitats in spruce-
fir and fir forests including riparian 
shrubland with a herbaceous 
understory, commonly forbs, but 
sometimes grasses, and sedges. 

• Uses riparian habitat for breeding. 
• Generally feeds on invertebrates. 

• Total shruband habitat would be 
reduced by approximately 4.6 
percent under Alternatives A and 
C and 4.8 percent under 
Alternatives B and D. 

• Well pad construction to be 
excluded under Alternatives B, C, 
D unless no other option. 
Alternative A has no restriction 
on construction in riparian areas. 

• Exclusion of wellhead 
compressors in riparian areas 
under Alternative C would 
minimize disturbance. 

Note:   cm = centimeter                                                           FWS = U.S. Fish and Wildlife Service 
            BCC = Birds of Conservation Concern                       PIF = Partners in Flight 

Sources:    NMDGF 2001; NMPIF 2001; USFWS 2002a 

 

Table 56. Projected wells, roads, and surface disturbance within each habitat type under 
each alternative 

Projected Development⎯Alt. A & C Projected Development⎯Alt. B & D 

Habitat 
Type 

Wells  
(no.) 

Surface 
Disturbance: 

Wells 
(acres) 

Roads 
(miles)

Surface 
Disturbance: 

Roads 
(acres) 

Wells 
(no.) 

Surface 
Disturbance: 

Wells 
(acres) 

Roads 
(miles) 

Surface 
Disturbance: 

Roads 
(acres) 

Grassland 92 276 26 141 97 291 27 148 

Shrubland 118 354 32 174 119 357 32 174 

Mixed 
Conifer 8 24 2 11 8 24 2 11 

Ponderosa 
Pine 119 357 30 164 122 366 32 174 

Piñon-
Juniper 396 1,188 99 539 405 1,215 100 546 

Totals 733 2,199 189 1,029 751 2,253 193 1,053 
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Alternative A (No Action): Under Alternative A, the development of 118 projected wells and 32 
miles of new roads within Great Basin Desert Shrubland and Montane Shrub habitats would 
remove 528 acres of this vegetation type, converting almost half of that acreage to reclamation 
grasslands after revegetation. Shrubland habitat would be decreased by almost 3 percent in the 
district and 0.3 percent across the forest. Habitat fragmentation would increase, affecting 
approximately 10 to 44 percent of the district at the 100- to 500-foot effect zones that are most 
likely to be utilized by migratory birds (see table 41). An indicator of the relative amount of 
fragmentation within shrubland habitat would be the amount of new roads and wells projected to 
occur. It is estimated that over 17 percent (32 miles) of the maximum projected amount of new 
roads and 16 percent (118 well pads) of all projected new wells would affect shrubland habitat. 
An estimated 16 percent of the projected overall surface disturbance from construction of wells 
and roads would occur in shrubland habitat under Alternative A. 

These zones are the distance that would most likely adversely affect avian species of this habitat 
type (Weller et al. 2002). Shrubland habitat would have the third highest amount of roads under 
all alternatives. To comply with forest plan open road density standards of 0.5 mile per square 
mile within winter big game ranges, many roads would have to be gated. Gated roads would 
consequently reduce vehicle traffic, which would likely minimize the disturbance to migratory 
bird species that utilize shrubland habitats in the winter big game range areas. 

Alternative B (Proposed Action): Under Alternative B, only one more well and the same 
amount of new roads are projected to be developed within shrubland habitat, resulting in 
essentially the same amount of habitat fragmentation as under Alternative A. Open road density 
standards proposed under Alternative B would be higher within the winter elk range, so fewer 
roads would be gated. While gated roads would reduce vehicle traffic and associated disturbance 
to migratory bird species that utilize shrubland habitats, the reductions in traffic would be less in 
the winter elk range than under Alternative A. 

Alternative C: Impacts on Great Basin Desert Shrubland and Montane Shrub and migratory 
birds that use these habitat would be the same under Alternative C as under Alternative A. 

Alternative D: Impacts on Great Basin Desert Shrubland and Montane Shrub and migratory 
birds that use these habitats would be similar under Alternative D to those described for 
Alternative B. The primary difference would be that open road density standards within winter 
big game range areas would be the highest of all alternatives, resulting in the fewest gated roads 
and higher projected vehicle traffic that may adversely affect migratory birds. 

Plains and Mesa Grassland Habitat Type 
Affected Environment and Environmental Consequences 
The district contains approximately 8,985 acres of grassland habitat (see table 36). Partners in 
Flight high priority species and U.S. Fish and Wildlife Service birds of conservation concern 
associated with this habitat type are listed in table 57 along with their habitat needs and projected 
changes in habitat likely to affect each species. The projected new well numbers and road 
mileage, with the associated acreage that would be disturbed within grassland over the 20-year 
planning period are summarized for each alternative in table 56. Further descriptions of impacts 
to grassland habitat that may affect migratory birds follow table 57. 
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Table 57. Migratory bird habitat and life history features for the Plains and Mesa Grassland 
habitat 

PIF High 
Priority Species 
and FWS BCC 

and FWS BCC 

Important Habitat Features 
and 

Life History Considerations 
Projected Changes Likely to Affect 

Species 

Ferruginous Hawk • Requires proximity to high 
quality grassland or irrigated 
agriculture land. 

• Prefers forest edge or mature, 
isolated, flat-topped junipers, 
with thick branches for 
nesting are preferred. 

• In northwest New Mexico, 
often nests on rock spires. 

• Highly sensitive to human 
disturbance. 

• Prey mainly consists of small 
to medium-sized mammals. 

• Grassland habitat used for breeding 
and foraging would be reduced by 
approximately 4.6 percent under 
Alternatives A and C and 4.8 percent 
under Alternatives B and D. 

• Under Alternatives A and C, reduced 
vehicle traffic from gating roads and 
limiting development within unleased 
parcels would particularly benefit 
ferruginous hawk by minimizing 
human disturbance in specific areas. 

• Mammal prey habitat would be 
reduced because they would be 
affected by the decrease in grassland 
habitat.  

Prairie Falcon • Prefers open grasslands and 
shrub-grassland. 

• Ledges and cavities in cliffs 
or bluffs are common nest 
sites. 

• Nesting sites are highly 
limiting. 

• Ground squirrels, often found 
in shrubland, are an important 
breeding food source. 

• Horned larks and 
meadowlarks are important 
non-breeding food sources. 

• Grassland habitat used for breeding 
and foraging would be reduced 
approximately 4.6 percent under 
Alternatives A and C and 4.8 percent 
under Alternatives B and D. 

• Shruband habitat, used for foraging, 
would be reduced approximately 4.6 
percent under Alternatives A and C 
and 4.8 percent under Alternatives B 
and D. 

• Ground squirrel habhitat would be 
reduced under all alternatives. 

• None of the alternatives would affect 
nesting habitat. 

• Prey habitat would be reduced because 
they would be affected by the projected 
decrease in grassland habitat.  

• Reclaimed areas around well pads and 
roads may support prey species. 

Mountain Plover • See “Threatened, Endangered, 
and Sensitive Species” 
section. 

• See “Threatened, Endangered, and 
Sensitive Species” section. 

Bendire’s Thrasher • See table 55. • See table 55. 
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Table 57. Migratory bird habitat and life history features for the Plains and Mesa Grassland 
habitat 

PIF High 
Priority Species 
and FWS BCC 

and FWS BCC 

Important Habitat Features 
and 

Life History Considerations 
Projected Changes Likely to Affect 

Species 

Lark Bunting • Primarily found in short-grass 
grasslands, occasionally in 
sagebrush shrublands. 

• Prefers dense grass 
approximately 13 cm in 
height. 

• Less than 15 percent bare 
ground is optimal and greater 
than 60 percent bare ground is 
not usable. 

• Territory size is 
approximately 1–2 acres, with 
larger patch size due to 
species socialization. 

• Nesting occurs on the ground 
in areas with 10 to 30 percent 
cover of shrubs and mid-
height grasses to protect from 
solar radiation. 

• Grasshoppers are the staple 
diet. 

• Grassland habitat used for breeding 
and foraging would be reduced 
approximately 4.6 percent under 
Alternatives A and C and 4.8 percent 
under Alternatives B and D. 

• Grasshopper habitat would be reduced 
because they would be affected by the 
decrease in grassland habitat.  

• Reclaimed areas around well pads and 
roads may support grasshopper species. 

Note:  cm = centimeter                                                                  FWS = U.S. Fish and Wildlife Service 
           BCC = Birds of Conservation Concern                              PIF = Partners in Flight 

Sources:    NMDGF 2001; NMPIF 2001; USFWS 2002a 

Habitat change and fragmentation would be caused by the construction of new well pads and 
roads, which would convert original vegetative cover to bare ground and reclamation grasslands. 
Loss of Plains and Mesa Grassland habitat would decrease potential nesting and foraging sites for 
the species that prefer this habitat type. The current condition of grassland habitat is stable in the 
forest. Historic grassland habitat trends in the forest would likely counter, on a regional scale, the 
minor loss of habitat projected under any of the alternatives. 

Alternative A (No Action): Under Alternative A, unleased lands would not be available for 
leasing, so it is estimated that 92 wells and 26 miles of new roads would be constructed, resulting 
in 417 acres of initial surface disturbance in grassland habitat. Almost half of this acreage would 
be revegetated and classified as reclamation grasslands, which would not serve the same function 
as native grassland. Grassland habitat would be reduced by approximately 5 percent in the district 
overall. Habitat fragmentation would increase, affecting approximately 10 to 44 percent of the 
district at the 100- to 500-foot effect zones (see table 41). 

An indicator of the relative amount of fragmentation within grassland habitat would be the 
amount of new roads and wells projected to occur. It is estimated that over 13 percent (26 miles) 



Chapter 3.  Affected Environment and Environmental Consequence 

DEIS for Surface Management of Gas Leasing and Development, Jicarilla Ranger District 205 

of the maximum projected amount of new roads and 12 percent (92 well pads) of all projected 
new wells would affect shrubland habitat. An estimated 13 percent of the projected overall 
surface disturbance from construction of wells and roads would occur in grassland habitat under 
Alternative A. 

These zones would be the most likely to affect avian species in this habitat type (Weller et al. 
2002). Grassland habitat, which is often used for foraging, would be fourth of the five major 
habitat types for the total amount of roads under all the alternatives. To comply with forest plan 
open road density standards of 0.5 mile per square mile within winter big game ranges, many 
roads would have to be gated. Gated roads would consequently reduce vehicle traffic, which 
would likely minimize the disturbance to migratory bird species that utilize Plains and Mesa 
Grassland habitat in winter big game range areas. 

Alternative B (Proposed Action): Under Alternative B, slightly more wells and roads would be 
developed. It is estimated that over 14 percent (27 miles) of the maximum projected amount of 
new roads and 13 percent (97 well pads) of all projected new wells would affect grassland 
habitat. The projected overall percentage (13 percent) of surface disturbance from construction of 
wells and roads in grassland habitat would be the same under Alternative B as Alternative A, with 
similar impacts. Open road density standards proposed under Alternative B would be higher 
within the winter elk range, so fewer roads would be gated. While gated roads would reduce 
vehicle traffic and associated disturbance to migratory bird species that utilize Plains and Mesa 
Grassland habitat, the reductions in traffic would be less in the winter elk range than under 
Alternative A. 

Alternative C: Impacts on Plains and Mesa Grassland and migratory birds that use this habitat 
would be the same under Alternative C as under Alternative A. 

Alternative D: Impacts on Plains and Mesa Grassland and migratory birds that use this habitat 
would be similar under Alternative D to those described for Alternative B. The primary 
difference would be that open road density standards within winter big game range areas would 
be the highest of all alternatives, resulting in the fewest gated roads and higher projected vehicle 
traffic that may adversely affect migratory birds. 

Piñon-Juniper Habitat Type 
Affected Environment and Environmental Consequences 
The district contains approximately 87,295 acres of piñon-juniper habitat (see table 36). Partners 
in Flight high priority species and U.S. Fish and Wildlife Service birds of conservation concern 
associated with this habitat type are listed in table 58 along with their habitat needs and projected 
changes in habitat likely to affect each species. The projected new well numbers and road 
mileage, with the associated acreage that would be disturbed within piñon-juniper habitat over the 
20-year planning period, are summarized for each alternative in table 56. Further descriptions of 
impacts to piñon-juniper habitat that may affect migratory birds follow table 58. 

Habitat change and fragmentation would be caused by construction of new well pads and roads, 
which would convert original vegetative cover to bare ground and reclamation grasslands. Loss of 
piñon-juniper woodlands would decrease potential nesting habitat for species of this habitat type. 
The existing piñon-juniper habitat in the forest is experiencing a downward trend. Additional 
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change and fragmentation of piñon-juniper habitat projected under all alternatives may contribute 
to a decrease in the populations that rely on this habitat type.  

Table 58. Migratory bird habitat and life history features for piñon-juniper habitat 

PIF High  
Priority Species 
and FWS BCC 

Important Habitat Features and 
Life History Considerations 

Projected Changes Likely to 
Affect Species 

Ferruginous Hawk See table 57. See table 57. 
Gray Flycatcher • Prefers open piñon-juniper 

forest, often with interspersed 
ponderosa pine. 

• Prefers approximately 60 
percent shrub cover. 

• Logging and fire may create new 
habitat after several years.  

• Piñon-juniper habitat would be 
reduced by approximately 2 
percent under all alternatives  

• Shrubland habitat would be 
reduced approximately 4.6 
percent under Alternatives A and 
C and 4.8 percent under 
Alternatives B and D. 

Gray Vireo • Often found in clusters, with 
other areas of apparently good 
habitat unoccupied. 

• Prefers open piñon-juniper 
woodland or juniper savanna 
with a shrub component (35-45 
percent cover). Antelope 
bitterbrush, mountain mahogany, 
Utah serviceberry and big 
sagebrush are preferred shrubs, 
with large amounts of bare 
ground between herbaceous 
plants forming ground cover. 

• In northwest New Mexico, 
found in broad-bottomed, flat or 
gently sloped canyons, in areas 
with rock outcroppings on or 
near ridgetops.  

• Feeds on the ground and up to 
16 feet above ground. 

• Piñon-juniper habitat would be 
reduced by approximately 2 
percent under all alternatives.  

• Shruband habitat would be 
reduced by approximately 4.6 
percent under Alternatives A and 
C and 4.8 percent under 
Alternatives B and D. 

Bendire’s Thrasher See table 55. See table 55. 
Black-Throated 
Gray Warbler 

• Prefers large stands of piñon 
dominated woodland. 

• Often found in dense forests 
with a canopy. 

• Understory can be variable. 
• Uses edges such as tree/shrub or 

tree/grass. 
• Current breeding bird survey 

trends for the western U.S. show 
this species increasing slightly. 

• Piñon-juniper habitat would be 
reduced by approximately 2 
percent under all alternatives.  

• Shruband habitat would be 
reduced by approximately 4.6 
percent under Alternatives A and 
C and 4.8 percent under 
Alternatives B and D. 
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Table 58. Migratory bird habitat and life history features for piñon-juniper habitat 

PIF High  
Priority Species 
and FWS BCC 

Important Habitat Features and 
Life History Considerations 

Projected Changes Likely to 
Affect Species 

Piñon Jay • Inhabits piñon-juniper 
woodlands, ponderosa pine, and 
lodgepole pine forests at middle 
elevations (5,000 to 7,500 feet). 

• Population may be regulated by 
the size of the pine seed crops. 

• Nests in piñons 3 to 18 feet high 
and ponderosa pines 5 to 78 feet 
high. 

• Piñon-juniper habitat would be 
reduced by approximately 2 
percent under all alternatives.  

• Ponderosa pine habitat would be 
reduced by approximately 1.5 
percent under Alternatives A and 
C and 1.6 percent under 
Alternatives B and D. 

Note:    cm = centimeter                                                                      FWS = U.S. Fish and Wildlife Service 
             BCC = Birds of Conservation Concern                                  PIF = Partners in Flight 

Sources:    NMDGF 2001; NMPIF 2001; USFWS 2002a 

Alternative A (No Action): Under Alternative A, unleased lands would not be available for 
development, so it is estimated that 396 wells and 99 miles of new roads would be constructed, 
resulting in 1,727 acres of initial surface disturbance in piñon-juniper habitat. Almost half of this 
acreage would be revegetated and classified as reclamation grasslands. Piñon-juniper habitat 
would be reduced by approximately 2 percent in the district under all alternatives. Piñon-juniper 
habitat would have the most roads by the end of the 20-year planning period under all the 
alternatives. Habitat fragmentation would increase, affecting approximately 10 to 44 percent of 
the district at the 100- to 500-foot effect zones (see table 41).  

An indicator of the relative amount of fragmentation within piñon-juniper habitat would be the 
amount of new roads and wells projected to occur. It is estimated that over 51 percent (99 miles) 
of the maximum projected amount of new roads and 53 percent (396 well pads) of all projected 
new wells would affect piñon-juniper habitat. An estimated 52 percent of the projected overall 
surface disturbance from construction of wells and roads would occur in piñon-juniper habitat 
under Alternative A. 

These zones would be the most likely to affect avian species in this habitat type (Weller et al. 
2002). To comply with forest plan open road density standards of 0.5 mile per square mile within 
the winter big game ranges, many roads would have to be gated. Gated roads would consequently 
reduce vehicle traffic, which would likely minimize the disturbance to migratory bird species that 
utilize piñon-juniper habitat in winter big game range areas. 

Alternative B (Proposed Action): Under Alternative B, slightly more wells and roads would be 
developed. It is estimated that 51 percent (100 miles) of the maximum projected amount of new 
roads and 54 percent (405 well pads) of all projected new wells would affect piñon-juniper 
habitat. The projected overall percentage (53 percent) of surface disturbance from construction of 
wells and roads in piñon-juniper habitat would be slightly greater under Alternative B than 
Alternative A, with similar impacts. Open road density standards proposed under Alternative B 
would be higher within winter elk range, so fewer roads would be gated. While gated roads would 
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reduce vehicle traffic and associated disturbance to migratory bird species that utilize piñon-
juniper habitat, the reductions in traffic would be less in winter elk range than under Alternative 
A. 

Alternative C: Impacts on piñon-juniper woodlands and the migratory birds that use this habitat 
would be the same under Alternative C as under Alternative A. 

Alternative D: Impacts on piñon-juniper woodlands and the migratory birds that use this habitat 
would be similar under Alternative D to those described for Alternative B. The primary 
difference would be that open road density standards within winter big game range areas would 
be the highest of all alternatives, resulting in the fewest gated roads and higher projected vehicle 
traffic that may adversely affect migratory birds. 

Ponderosa Pine Habitat Type 
Affected Environment and Environmental Consequences 
The district contains approximately 33,900 acres (see table 36) of ponderosa pine habitat. 
Partners in Flight high priority species and U.S. Fish and Wildlife Service birds of conservation 
concern associated with this habitat type are listed in table 59 along with their habitat needs and 
projected changes in habitat likely to affect each species. The projected new well numbers and 
road mileage, with the associated acreage that would be disturbed within ponderosa pine habitat 
over the 20-year planning period are summarized for each alternative in table 56. Further 
descriptions of impacts to ponderosa pine habitat that may affect migratory birds follow table 59. 

Habitat change and fragmentation would be caused by construction of new well pads and roads, 
which would convert original vegetative cover to bare ground and reclamation grasslands. Loss of 
ponderosa pine habitat would decrease potential nesting areas for species of this habitat type. The 
existing ponderosa pine habitat in the forest is experiencing an upward trend. Additional removal 
of ponderosa pine habitat proposed under all alternatives would not be likely to adversely impact 
avian populations of ponderosa pine habitat. 

Alternative A (No Action): Under Alternative A, unleased lands would not be available for 
leasing, so it is estimated that 119 wells and 30 miles of new roads would be constructed, 
resulting in 521 acres of initial surface disturbance in ponderosa pine habitat. Almost half of this 
acreage would be revegetated and classified as reclamation grasslands. Ponderosa pine habitat 
would be reduced by approximately 1.5 percent in the district overall. Habitat fragmentation 
would increase, affecting approximately 10 to 44 percent of the district at the 100- to 500-foot 
effect zones (see table 41). 

An indicator of the relative amount of fragmentation within ponderosa pine habitat would be the 
amount of new roads and wells projected to occur. It is estimated that almost 16 percent (30 
miles) of the maximum projected amount of new roads and 16 percent (119 well pads) of all 
projected new wells would affect ponderosa pine habitat. An estimated 16 percent of the 
projected overall surface disturbance from construction of wells and roads would occur in 
ponderosa pine habitat under Alternative A. 
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Table 59. Migratory bird habitat and life history features for ponderosa pine habitat 

PIF High Priority 
Species and FWS 

BCC 

Important Habitat Features 
and 

Life History Considerations 

Projected Changes Likely to Affect 
Species 

Northern Goshawk See “Threatened, Endangered, and 
Sensitive Species” section. 

See “Threatened, Endangered, and 
Sensitive Species” section. 

Flammulated Owl • Secondary cavity nester. 
• Most closely associated with 

open ponderosa pine forest, 
but may use Douglas-fir, white 
fir, blue spruce, aspen or larger 
scrub oaks, piñon-juniper 
canyons and clearings. 

• Nest holes are made mostly by 
flickers or sapsuckers. 

• Almost exclusively 
insectivorous. 

• U.S. populations are highly 
migratory. 

• Ponderosa pine habitat would be 
reduced by approximately 1.5 percent 
under Alternatives A and C and 1.6 
percent under Alternatives B and D. 

• Mixed conifer habitat would be 
reduced by approximately 0.2 percent 
under all alternatives. 

• Piñon-juniper habitat would be 
reduced by approximately 2 percent 
under all alternatives. 

• Insect prey habitat would be reduced 
because they would be affected by the 
decrease in grassland habitat.  

• Reclaimed areas around well pads and 
roads may support insect prey species. 

Virginia’s Warbler • Mostly found in ponderosa 
pine forest; always open with 
well developed herbaceous or 
dense woody understory as a 
special requirement. 

• Nests built on the ground, in a 
depression or at base of a 
shrub, concealed by dead 
leaves, overhanging foliage, or 
grasses, but especially by 
Gambel oak. 

• Percentage of dead trees is 
negatively correlated with 
nesting area. 

• Ponderosa pine habitat would be 
reduced by approximately 1.5 percent 
under Alternatives A and C and 1.6 
percent under Alternatives B and D. 

Grace’s Warbler • Prefers ponderosa pine forest, 
sometimes with a scrub oak 
component. Considered a 
mature pine obligate; 
preference given to robust, 
mature or old growth forest. 

• Feeds in the upper portions of 
robust pines on branches, nests 
found in trees from 20 to 60 
feet (6 to 18 meters) above the 
ground. 

• Prefers 45 to 60 percent 
mature ponderosa pine 
savanna; 15 to 25 percent open 

• Ponderosa pine habitat would be 
reduced by approximately 1.5 percent 
under Alternatives A and C and 1.6 
percent under Alternatives B and D. 
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Table 59. Migratory bird habitat and life history features for ponderosa pine habitat 

PIF High Priority 
Species and FWS 

BCC 

Important Habitat Features 
and 

Life History Considerations 

Projected Changes Likely to Affect 
Species 

meadow; 25 to 35 percent 
uneven-aged ponderosa pine 
and other trees, with an oak 
understory; and 5 to 10 percent 
aspen forest. 

Note:    cm = centimeter                                                        FWS = U.S. Fish and Wildlife Service 
             BCC = Birds of Conservation Concern                    PIF = Partners in Flight 

Sources:    NMDGF 2001; NMPIF 2001; USFWS 2002a 

These zones would be the most likely to affect avian species in this habitat type (Weller et al. 
2002). Ponderosa pine habitat would have the second highest total amount of roads under all the 
alternatives by the end of the 20-year planning period. To comply with forest plan open road 
density standards of 0.5 mile per square mile within winter big game ranges, many roads would 
have to be gated. Gated roads would consequently reduce vehicle traffic, which would likely 
minimize the disturbance to migratory bird species that utilize ponderosa pine habitat in winter 
big game range areas. 

Alternative B (Proposed Action): Under Alternative B, slightly more wells and roads would be 
developed. It is estimated that over 17 percent (32 miles) of the maximum projected amount of 
new roads and 16 percent (122 well pads) of all projected new wells would affect ponderosa pine 
habitat. The projected overall percentage (16 percent) of surface disturbance from construction of 
wells and roads in ponderosa pine habitat would be the same under Alternative B as Alternative 
A, with similar impacts. Ponderosa pine habitat would be reduced by approximately 1.6 percent 
in the district overall. Open road density standards proposed under Alternative B would be higher 
within winter elk range, so fewer roads would be gated. While gated roads would reduce vehicle 
traffic and associated disturbance to migratory bird species that utilize ponderosa pine habitat, the 
reductions in traffic would be less in winter elk range than under Alternative A. 

Alternative C: Impacts on ponderosa pine habitat and migratory birds that use this habitat would 
be the same under Alternative C as under Alternative A. 

Alternative D: Impacts on ponderosa pine habitat and migratory birds that use this habitat would 
be similar under Alternative D to those described for Alternative B. The primary difference 
would be that open road density standards within winter big game range areas would be the 
highest of all alternatives, resulting in the fewest gated roads and higher projected vehicle traffic 
that may adversely affect migratory birds. 

Mixed Conifer Habitat Type 
Affected Environment and Environmental Consequences 
The district contains approximately 1,900 acres of mixed-conifer habitat (see table 36). Partners 
in Flight high priority species and U.S. Fish and Wildlife Service birds of conservation concern 
associated with this habitat type are listed in table 60 along with their habitat needs and the 
projected changes in habitat likely to affect each species. The projected new well numbers and 
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road mileage, with the associated acreage that would be disturbed within mixed conifer habitat 
over the 20-year planning period are summarized for each alternative in table 56. Further 
descriptions of impacts to mixed conifer habitat that may affect migratory birds follow table 60. 

Table 60. Migratory bird habitat and life history features for the mixed conifer habitat 

PIF High 
Priority Species 
and FWS BCC 

Important Habitat Features 
and 

Life History Considerations 
Projected Changes Likely to Affect 

Species 

Northern Goshawk See “Threatened, Endangered, and 
Sensitive Species” section. 

See “Threatened, Endangered, and 
Sensitive Species” section. 

Mexican Spotted 
Owl 

See “Threatened, Endangered, and 
Sensitive Species” section. 

See “Threatened, Endangered, and 
Sensitive Species” section. 

Williamson’s 
Sapsucker 

• Specializes in extracting sap 
and phloem; breeders switch to 
a diet of ants during the 
nestling season, especially 
carpenter and wood ants. 

• Wounded or scarred live 
conifers most frequently used 
for feeding. 

• Availability of suitable nesting 
sites is critical component, 
preferring snags or cavities in 
live aspen; aspen snags are 
preferred over conifer snags. 

• Prefers conifers infected with 
the fungus Fomes igniarius and 
aspens with heart rot. 

• Prefers drainage bottoms to 
ridgetops. 

• Mixed conifer habitat would be 
reduced by approximately 0.2 percent 
under all alternatives. 

• Piñon-juniper habitat would be 
reduced by approximately 2 percent 
under all alternatives.  

• Ponderosa pine habitat would be 
reduced by approximately 1.5 percent 
under Alternatives A and C and 1.6 
percent under Alternatives B and D. 

Olive-Sided 
Flycatcher 

• Nests in coniferous trees 
generally far out from the 
trunk. 

• Needs forest edges for foraging 
and increase density with a 
decrease in canopy cover. 

• Needs snags or treetops near 
open areas or above canopy; 
diet consists mainly of large 
flying insects, primarily bees. 

• Mixed conifer habitat would be 
reduced approximately 0.2 percent 
under all alternatives. 

• Piñon-juniper habitat would be 
reduced approximately 2 percent 
under all alternatives.  

• Ponderosa pine habitat would be 
reduced approximately 1.5 percent 
under Alternatives A and C and 1.6 
percent under Alternatives B and D. 
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Table 60. Migratory bird habitat and life history features for the mixed conifer habitat 

PIF High 
Priority Species 
and FWS BCC 

Important Habitat Features 
and 

Life History Considerations 
Projected Changes Likely to Affect 

Species 

Dusky Flycatcher • Uses mixed conifer or 
ponderosa pine forest with a 
shrubby understory; of brushy 
areas and open areas with 
scattered trees, such as early 
succession habitat following a 
disturbance, such as fire. 

• Shrub component appears to be 
critical in New Mexico. 

• Tends to choose shrubs with 
denser foliage for nesting. 
Nests built from 3-16 feet. 

• Openings near shrubs needed 
for foraging. 

• Mixed conifer habitat would be 
reduced by approximately 0.2 percent 
under all alternatives. 

• Ponderosa pine habitat would be 
reduced by approximately 1.5 percent 
under Alternatives A and C and 1.6 
percent under Alternatives B and D. 

• Shrubland habitat would be reduced 
approximately 4.6 percent under 
Alternatives A and C and 4.8 percent 
under Alternatives B and D. 

Note:    cm = centimeter                                                                      FWS = U.S. Fish and Wildlife Service 
             BCC = Birds of Conservation Concern                                  PIF = Partners in Flight 

Sources:    NMDGF 2001; NMPIF 2001; USFWS 2002a 

Habitat change and fragmentation would be caused by construction of new well pads and roads, 
which would convert original vegetative cover to bare ground and reclamation grasslands. Loss of 
mixed conifer habitat would decrease potential nesting sites for species utilizing this habitat type. 
The existing mixed conifer habitat in the forest is stable. Additional removal of mixed conifer 
habitat projected under all alternatives is not likely to adversely impact avian populations of 
mixed conifer habitat. 

Alternative A (No Action): Under Alternative A, it is estimated that 8 wells and 2 miles of new 
roads would be constructed, resulting in 35 acres of initial surface disturbance in mixed conifer 
habitat. Almost half of this acreage would be revegetated and classified as reclamation 
grasslands. Mixed conifer habitat would be reduced by approximately 0.2 percent in the district 
overall as a result of well and road construction. Habitat fragmentation would increase, affecting 
approximately 10 to 44 percent of the district at the 100- to 500-foot effect zones (see table 41). 

An indicator of the relative amount of fragmentation within mixed conifer habitat would be the 
amount of new roads and wells projected to occur. It is estimated that 1 percent (2 miles) of the 
maximum projected amount of new roads and 1 percent (8 well pads) of all projected new wells 
would affect mixed conifer habitat. An estimated 1 percent of the projected overall surface 
disturbance from construction of wells and roads would occur in mixed conifer habitat under 
Alternative A. 

These zones would be the most likely to affect avian species in this habitat type (Weller et al. 
2002). Mixed conifer habitat would have the lowest total amount of roads under all the 
alternatives. To comply with forest plan open road density standards of 0.5 mile per square mile 
within winter big game ranges, many roads would have to be gated. Gated roads would 
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consequently reduce vehicle traffic, which would likely minimize the disturbance to migratory 
bird species that utilize mixed conifer habitat in the winter big game range areas. 

Alternative B (Proposed Action): Under Alternative B, projected wells and new roads within 
mixed conifer habitat would be the same as under Alternative A, with the same amount of habitat 
change (0.2 percent decrease). Although slightly more roads would be constructed, the same 
proportion of the district would be affected by habitat fragmentation that may impact migratory 
birds, compared to Alternative A. Open road density standards proposed under Alternative B 
would be higher within the winter elk range, so fewer roads would be gated. While gated roads 
would reduce vehicle traffic and associated disturbance to migratory bird species that utilize 
mixed conifer habitat, the reductions in traffic would be less in the winter elk range than under 
Alternative A. 

Alternative C: Impacts on mixed conifer habitat and migratory birds that use this habitat would 
be the same under Alternative C as under Alternative A. 

Alternative D: Impacts on mixed conifer habitat and migratory birds that use this habitat would 
be similar under Alternative D to those described for Alternative B. The primary difference 
would be that open road density standards within winter big game range areas would be the 
highest of all alternatives, resulting in the fewest gated roads and higher projected vehicle traffic 
that may adversely affect migratory birds. 

Summary of Impacts 
Habitat Change: Migratory bird species relying upon piñon-juniper habitat would experience the 
greatest loss of habitat and potential impacts due to well and road construction under all 
alternatives, with impacts under Alternatives B and D being slightly higher than Alternatives A 
and C. Individual species may experience varying incidental impacts (both beneficial and 
adverse), due to the relatively small amounts of habitat loss projected. 

Fragmentation: Under all alternatives, there would be similar increases in habitat fragmentation 
and reduction in the number of relatively undisturbed core areas created by 100- to 500-foot 
buffers along roads. Alternatives B and D would have slightly higher fragmentation levels 
because more roads are projected than under Alternatives A and C. Impacts on migratory birds 
would be similar across all alternatives. Individual species may experience varying incidental 
impacts (both beneficial and adverse). Gating roads would most likely reduce impacts to 
migratory bird populations. 

Disturbance: All alternatives would meet open road density standards by gating roads to close 
them to the public. The reduction in vehicle traffic and associated disturbance of migratory bird 
habitat would correlate with the open road standards under each alternative. Where open road 
density requirements are lowest (Alternatives A and C), motorized vehicle traffic and associated 
habitat disturbance would be lowest with assumed beneficial impacts on migratory birds. Under 
all alternatives, timing limitations that exclude drilling operations between November 1 and 
March 31 would limit disturbance for the limited number of birds wintering on the district. 

Cumulative Effects 
Migratory bird habitat found in the district is also distributed throughout the San Juan Basin. 
Migratory birds are mobile species and extend beyond the boundaries of the district to varying 
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degrees. Oil and gas development, as well as other ground-disturbing activities throughout the 
San Juan Basin, have the potential to affect migratory birds when considered in combination. 

Resource management activities other than oil and gas development, planned within the Jicarilla 
Ranger District that may affect migratory bird habitat include prescribed burns, weed 
management, livestock grazing, and wild horse population management. These activities may 
also occur within the region and may affect the district’s migratory bird species, especially when 
combined with projected future energy mineral development. 

Migratory birds inhabiting the piñon-juniper woodlands and Great Basin Desert Shrub (shrubland 
vegetation type) would be the most affected by oil and gas activities due to the high well and road 
densities occurring in these habitat types in the San Juan Basin. This may primarily affect the 
following migratory birds that occur within the district: ferruginous hawk, gray flycatcher, gray 
vireo, Bendire’s thrasher, and black-throated gray warbler in piñon-juniper woodlands; 
loggerhead shrike, sage thrasher, Bendire’s thrasher, and sage sparrow in Great Basin Desert 
Shrubland. 

The effect of implementing any of the alternatives within the Jicarilla Ranger District would be 
minor for migratory birds when considered in the context of the San Juan Basin’s projected 
development. The greatest potential for impacts would occur within ponderosa pine habitat as this 
is very limited in the region outside of the Jicarilla Ranger District. Impacts to migratory birds 
could be affected if their localized habitat is altered within the district. Monitoring would be 
needed to determine the true impacts on migratory bird populations. 

Threatened, Endangered, and Sensitive Species 
Special status wildlife, fish, and plants discussed in this section include species that are listed as 
threatened or endangered under the Federal Endangered Species Act, Forest Service Region 3 
sensitive species, or other species of special concern. 

The Forest Service and BLM have adopted policies to ensure that agency actions do not result in 
the decline of species and their subsequent listing under the Endangered Species Act. Those 
plants and animals listed with the Forest Service as sensitive have been identified by the Regional 
Forester. Forest sensitive species are those for which population viability is a concern as 
evidenced by significant or predicted downward trends in either population or habitat capability. 

Table 61 lists special status species (organized by status designation) potentially occurring on or 
near the Jicarilla Ranger District. The table lists each species status and estimates the likelihood 
that it could occur in the district (NMDGF 2002; NMRPTC 2002). 

Six of the 24 species listed in table 61 are known to occur or may occur in the district and are 
discussed in detail below. A total of 18 species are unlikely to occur or do not have the potential 
to occur in the district due to a lack of suitable habitat and, therefore, would not be affected by 
implementation of any of the alternatives. 
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Table 61. Special status species addressed in “Affected Environment” 

Species Status1 Potential to Occur in District 

Black-Footed Ferret 
(Mustela nigripes) 

FE No 

Interior Least Tern 
(Sterna antillarum) 

FE No 

Southwestern Willow Flycatcher 
(Empidonax trailii extimus) 

FE No 

Rio Grande Silvery Minnow 
(Hybognathus amarus) 

FE No 

Whooping Crane 
(Grus americana) 

FE No 

Bald Eagle 
(Haliaeetus leucocephalus) 

FT Yes; occurs as winter visitor at roost/loafing sites in 
the district 

Mexican Spotted Owl 
(Strix occidentalis lucida) 

FT Yes 

Yellow-Billed Cuckoo 
(Coccyzus americanus) 

FC Not likely to occur 

Boreal Western Toad 
(Bufo boreas boreas) 

FC 
FS 

No 

New Mexican Jumping Mouse 
(Zapus hudsonius luteus) 

FS Not likely to occur 

Southwestern Otter 
(Lontra canadensis sonorae) 

FS No 

American Peregrine Falcon 
(Falco peregrinus anatum) 

FS May occur as a transient; birds have been 
documented in Rio Arriba County (NMDGF 2003) 

Mountain Plover 
(Charadrius montanus) 

FS May occur; adjacent BLM lands have documented 
birds (BLM 2003a) 

Northern Goshawk 
(Accipiter gentilis) 

FS Yes 

Rio Grande Cutthroat Trout 
(Oncorhynchus clarki virginalis) 

FS No 

Arizona Willow 
(Salix arizonica) 

FS No 

Ripley’s Milkvetch 
(Astragalus ripleyi) 

FS May occur; populations have been documented in 
Rio Arriba county (UNM 2003) 

Boreal Owl 
(Aegolius funereus) 

FS No 

Hairless (Pecos) Fleabane 
(Erigeron subglaber) 

FS No 

Linnaesus’ Ramshorn Snail  
(Star Gyro Snail) (Gyraulus crista) 

FS No 

Rio Grande Chub 
(Gila Pandora) 

FS No 
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Table 61. Special status species addressed in “Affected Environment” 

Species Status1 Potential to Occur in District 

Sangre de Cristo Pea Clam 
(Pisidium sanguinichristi) 

FS No 

Swift Fox 
(Vulpes velox) 

FS No 

White-Tailed Ptarmigan 
(Lagopus leucurus) 

FS No 

Notes:  1The following acronyms are from the Forest Service, Region 3: 
                           FE = Federally Endangered Species 
                           FT = Federally Threatened Species 
                           FPT = Federally Proposed Threatened Species 
                           FC = Federal Candidate Species 
                           FS = Forest Sensitive Species 

Bald Eagle 
Affected Environment 
In 1995, the bald eagle was federally down-listed from endangered to threatened, following a 
steady increase in population numbers since 1980 (Buehler 2000). Bald eagles were estimated at 
more than 5,000 pairs in the contiguous U.S. in 1997 and 100,000 individuals overall in 1999 
(Buehler 2000). Although bald eagle populations have increased, they continue to be threatened 
by habitat loss, environmental contaminants (e.g., pesticides, heavy metals, and oil spills), power 
lines, and human disturbance. Bald eagles are also susceptible to injuries or death from collision 
with road traffic (Buehler 2000). Management strategies include use of buffer zones around nests 
and continued monitoring of populations. 

The bald eagle occurs in New Mexico chiefly as a transient and winter resident, although there 
have been breeding records from Colfax County in the northern part of the state (NMDGF 2000). 
It is a common winter resident in Rio Arriba County, chiefly along rivers and lake shores, and 
wherever carrion is available (NMDGF 2000). During 8 mid-winter surveys, 24 bald eagles were 
sighted on average at Navajo Reservoir which is U.S. Bureau of Reclamation land (BLM 2003a). 
During big game surveys between 1990 and 1999, wintering bald eagles were observed in the 
district at a number of locations, including Ahogadero, Carracas Canyon, Chosa Mesa, Devil’s 
Mesa, and Eul Canyon (USFS 2003e). There is no critical habitat designated for bald eagle on the 
district. 

In New Mexico, bald eagles are primarily associated with waterways but can sometimes be found 
far from water (NMDGF 2002). Snags and large trees are used as roosting, hunting, and loafing 
perches (NMDGF 2002). 

The primary area of wintering bald eagle use in the region is the U.S. Bureau of Reclamation 
Navajo Reservoir on the San Juan River, but the species also frequents lakes on the Jicarilla 
Apache Reservation (BLM 2003a). Both Navajo Reservoir and the Jicarilla Reservation border 
the district. Within the boundaries of the district, some bald eagles were observed on cliffs along 
Highway 64 in Vaqueros Canyon. Others were located toward the northern end of the district in 
secluded unroaded canyons and in stringers of mature ponderosa pine or mature piñon-juniper 
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(Seery 2003a). District staff have reported roosting bald eagles in recent winters at Bancos 
Canyon. Although the bottom of the canyon has riparian vegetation with scattered cottonwoods, 
there is no information pointing to an association in the district between that habitat type and bald 
eagles. 

Wintering bald eagles depend on carrion for much of their diet (Buehler 2000). Carcasses of large 
mammals can be important food (USFS 1996; Buehler 2000), and most of the district supports elk 
and deer winter range. In grasslands, large prairie dog towns can be a source of food to wintering 
bald eagles (Manzano-Fischer et al. 1999). However, because none of the few prairie dog towns 
found in the district are large, they are unlikely to attract bald eagles by serving as a reliable 
source of food (Seery 2003b). 

Environmental Consequences 
Alternative A (No Action) 

Habitat Change: Under Alternative A, there would be no leasing of the currently unleased 
parcels, so fewer wells and roads would be developed. Removal of large pine trees that could be 
used for roosting in the district would be minimized through site-specific surveys and 
implementation of mitigation measures after completion of project-level NEPA analysis (at the 
application for permit to drill stage). For these reasons, impacts on bald eagles due to habitat 
changes would be insignificant. 

Disturbance: Under no action, timing limitations on drilling operations from November to April 
would reduce disturbance during this 5-month period. Timing restrictions are part of the forest 
plan and are not enforceable as conditions of approval, although they have historically been 
implemented as policy in cooperation with operators. 

To meet the open road density standards within winter big game range areas, many roads would 
require gating to limit public access. Ponderosa pine and piñon-juniper habitats would have the 
highest amount of gated roads. Gating roads would reduce vehicle traffic by limiting access to gas 
well operators and Forest Service personnel, resulting in reduced traffic within the wooded 
habitats that are potentially suitable for bald eagles. Gating roads may have minor beneficial 
effects on bald eagles. 

Alternative B (Proposed Action) 

Habitat Change: Under Alternative B, currently unleased parcels would be leased, so 18 more 
wells and roads would be developed. Some of the unleased parcels would be leased with 
stipulations that would minimize disturbance on steep slopes with large ponderosa pine stands 
that provide desirable bald eagle habitat. Removal of large pine trees that could be used for 
roosting in the district would be minimized through site-specific surveys and NEPA analysis (at 
the application for permit to drill stage). Because bald eagles are transient, there would be no 
effect due to habitat changes. 

Disturbance: Under the proposed action, timing limitations on drilling operations would be 
implemented as conditions of approval on new wells, which would not allow drilling operations 
that may disturb bald eagles during the winter months when they would be most likely to visit the 
district. 
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To meet the open road density standards within winter big game range areas, many roads would 
require gating to limit public access, but slightly fewer than under Alternative A. Ponderosa pine 
and piñon-juniper habitats would have the highest amount of gated roads. Gating roads would 
reduce vehicle traffic by limiting access to gas well operators and Forest Service personnel, 
resulting in reduced traffic within the wooded habitats that are potentially suitable for bald eagles. 

Imposing timing limitations on drilling operations and gating roads would most likely have minor 
beneficial effects on bald eagles. 

Alternative C 

Habitat Change: Under Alternative C, there would be no leasing of the currently unleased 
parcels, so wells and roads to be developed would be the same as under Alternative A, with 
similar impacts to bald eagles. 

Disturbance: Under Alternative C, timing limitations on drilling operations would be 
implemented as conditions of approval on new wells, as under the proposed action. Open road 
density standards within winter big game range areas would be the same as under Alternative A. 
While no alternative would be likely to result in adverse effects on bald eagles, Alternative C 
would provide the least amount of disturbance due to the high numbers of roads to be gated 
(minimizing vehicle traffic), combined with implementation of timing limitations that would 
reduce habitat disturbance during the winter months. 

Alternative D 

Habitat Change: Under Alternative D, currently unleased parcels would be leased, so the total 
projected wells and roads to be developed would be similar to Alternative B, but with fewer lease 
stipulations to limit habitat change on steep slopes and ponderosa pine stands preferred by bald 
eagles. Removal of large pine trees that could be used for roosting in the district would be 
minimized through site-specific surveys and NEPA analysis (at the application for permit to drill 
stage). Because bald eagles are transient, there would be no effect on them due to habitat changes. 

Disturbance: Under Alternative D, timing limitations on drilling operations would be 
implemented as conditions of approval on new wells, which would not allow drilling operations 
that may disturb bald eagles during the winter months when they would be most likely to visit the 
district. Imposing timing limitations on drilling operations and gating roads would most likely 
have minor beneficial effects on bald eagles. 

The open road density standards within winter big game range areas would require that fewer 
roads be gated to limit public access. Ponderosa pine and piñon-juniper habitats would still have 
the highest amount of gated roads, but the total limits on public access and associated vehicle 
traffic limits would be the least under this alternative. 

Conclusions 
Current bald eagle use in the district is primarily for winter roosting with incidental occurrence 
during the remainder of the year. There is no bald eagle nesting habitat on the district, and no 
wells are projected in potential bald eagle winter roosting habitat on the district. Removal of large 
pine trees that could be used for roosting in the district would be minimized as a result of site-
specific surveys and NEPA analysis (at the application for permit to drill stage) and the winter 
timing restrictions would benefit bald eagles by reducing disturbance. Due to the limited 
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occurrence of bald eagles, minimal habitat change, and reduction of disturbance anticipated 
during the winter months, adverse impacts to bald eagles would likely be insignificant under any 
alternative. 

Mexican Spotted Owl 
Affected Environment 
The Mexican spotted owl (Strix occidentalis lucida) is one of three recognized subspecies of the 
spotted owl (S. occidentalis). Current distribution of S. o. lucida extends from the southern Rocky 
Mountains in Colorado and the Colorado Plateau in southern Utah southward through Arizona, 
New Mexico, and western Texas to the southern end of the Mexican Plateau and Sierra Madres in 
Mexico (USFWS 1995).  

Although the owl’s range appears to be the same as it was historically, owl numbers may have 
declined as suitable habitat has become patchier. Most Mexican spotted owls have been found on 
national forest land. The shelterwood harvest regime on national forest land that produces even-
aged stands has resulted in the alteration of 330,000 acres of once suitable Mexican spotted owl 
habitat (USFWS 1993). Mexican spotted owl habitat in southwestern Chihuahua, Mexico, has 
become extensively fragmented due to forest exploitation (Young et al. 1994); the fragmentation 
has contributed to habitat degradation and further constrains the Mexican spotted owl. 

The Mexican spotted owl was federally listed as threatened in 1993 due to modification of its 
habitat through timber management practices. Catastrophic fire was identified as an additional 
potential threat (USFWS 1995). The Mexican spotted owl is also federally listed as threatened in 
Mexico (INE 2001). 

Mexican spotted owls nest in mountains through most of New Mexico. They can be found in the 
San Juan, Jemez, Sangre de Cristo, Mt. Taylor, Sandia, Manzano, San Francisco, Tularosa, 
Mogollon, Magdalena, San Mateo, Zuni, Pinos Altos, Black, White, Sacramento, Guadalupe, and 
Animas Mountains (Hubbard 1978; Stacey and Hodgson 1999). The Mexican spotted owl occurs 
in Rio Arriba County (NMDGF 2003). In the district, nesting has been documented in the past but 
no nesting pairs have been found since 1993. 

Within the boundaries of the district, there are two Mexican spotted owl critical habitat units—
SRM-NM-11 and SRM-NM-12—two protected activity centers (figure 32), and approximately 
5,008 acres of potential habitat. A summary of habitat designations and acreages within the 
district is found in table 62. SRM-NM-11 contains one of the two protected activity centers, while 
SRM-NM-12 contains the other. The two critical habitat units combined cover 20,643 acres 
within the district boundary, areas with steep slopes (greater than 40 percent), canyons, and rocky 
outcroppings with dense, mixed coniferous forests. The chronology of the breeding season varies 
across the range of the Mexican spotted owl. The eggs (1 to 3) may be laid as early as March but 
more typically are laid in April. The incubation period lasts 21 to 30 days. Most young fledge in 
June. By October, the young are fully independent. 

Mexican spotted owls consume a variety of prey, including bats, birds, reptiles, and arthropods. 
However, their diet is composed chiefly of small and medium-sized rodents, such as woodrats, 
peromyscid mice, and microtine voles (USFWS 1995). The owl is a perch-hunter and forages 
primarily at night. 
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Table 62. Mexican spotted owl habitat designation and associated acreages within the 
district 

MSO Habitat 
Designation 

Total 
Acreage 
on the 
District 

Unleased 
Acreage 
Within 
habitat 

Unleased 
parcel 

number 
Critical 
Habitat 

Potential 
Habitat PAC 

Critical Habitat 20,643 999 2, 5 ----- 1,949 1,398 
Potential Habitat 5,008 168 2, 5, 8, 9 1,949 ------ 399 
PAC 1,454 452 5 1,398 399 ----- 

 

The Mexican spotted owl’s habitat is characterized by high structural complexity and canopy 
closure (Stacey and Hodgson 1999). This species prefers uneven-aged, multilayered old growth 
or mature mixed conifer forests (with large diameter trees, snags and logs); stands of ponderosa 
pine-oak woodlands with a well developed understory of Gambel oak; and steep canyons and 
shady canyon bottoms where a variety of deciduous and coniferous trees form multiple vegetation 
layers (USFWS 1995; Stacey and Hodgson 1999). However, there is no ponderosa pine/Gambel 
oak habitat for Mexican spotted owl on the district. Historically, the owl has used flood plain 
riparian areas (Bailey 1928; Phillips et al. 1964). 

High structural habitat complexity appears crucial to the Mexican spotted owl for several reasons. 
The owl appears to be both intolerant of heat and susceptible to predation by great horned owls 
(Bubo virginianus) and other raptors. Together with large diameter trees, multilayered vegetation 
may provide the only microhabitat with enough shade and cover—especially during the day—
while the owl sleeps (Stacey and Hodgson 1999). Nests are placed in large diameter trees and—in 
the northern part of the range (Colorado and Utah)—in caves or on cliff ledges (USFWS 1995). 
Estimates of the Mexican spotted owl’s home range vary widely (USFWS 1995). However, most 
studies have found that home range varies between 645 acres and about 3,830 acres (USFWS 
1995). 

The southern protected activity center (where the last known nesting pair was found) is 
characterized by fairly extensive patches (28-133 acres) of mixed conifer forest (Seery 2003c). 
The northern protected activity center—which was only a single owl hearing, one time—has only 
a few small patches (7-16 acres) of mixed conifer habitat. Both protected activity centers in the 
district have cliffs, which may be important to the owl (Seery 2003c).  In the spring of 2006, the 
district forest wildlife biologists determined the definition of potential nesting and roosting 
habitat for the MSO based on historical locations on the district habitat requirements for the owl 
(Keckler 2006). Potential habitat for the district was mapped and is shown in figure 32 (Keckler 
2006). 
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Figure 33. Mexican spotted owl critical habitat and protected activity centers  
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Environmental Consequences 
Alternative A (No Action) 

Habitat Change: Because it is assumed that unleased parcels would not be leased or developed 
under no action, the wells and associated access roads within unleased parcels would not be 
constructed. Therefore, the eight wells projected for the unleased parcels (see table 7), of which 
two fall on Mexican spotted owl habitat (PAC, critical habitat, or potential habitat) would not 
generate surface disturbance within these areas of importance to Mexican spotted owls. Table 63 
displays the projected amount of habitat change due to well construction within Mexican spotted 
owl habitat under each alternative. 

Table 63. Projected wells and associated surface disturbance to Mexican spotted owl 
critical habitat by alternative 

Projected Disturbance1 Mexican Spotted Owl 
CH / PH Existing Alt. A Alt. B Alt. C Alt. D 

CH 106 104 109 104 109 Number of Wells 
PH 3 8 10 8 10 
CH 159 312 327 312 327 Acreage of Disturbance from 

Wells PH 4.5 12 15 12 15 
CH  -1.5% -1.6% -1.5% -1.6% Percent Change in CH/PH 
PH  0.24% 0.29% 0.24% 0.29% 

Notes:   CH = Critical Habitat Unit; PH = potential Habitat 

1To determine the total amount of wells or disturbance within MSO areas of interest by the end of the 20-year planning 
period, add the existing numbers to those for a single alternative. 

Disturbance: Under this no action alternative, forest plan open road density would require gating 
within the winter big game range areas, which would reduce vehicle traffic and associated 
disturbance. The only area of importance to Mexican spotted owls where gating roads would 
reduce disturbance from vehicle traffic is the northern protected activity center, which is located 
within the winter deer range, so the impact would be minimal. 

Enforcement of the noise policy would minimize compressor noise within the Mexican spotted 
owl protected activity centers because most of this area is within the boundaries of a noise 
sensitive area. The degree to which this type of noise affects Mexican spotted owls is unknown, 
so the effects of implementing this policy cannot be predicted for this analysis. Studies on the 
impact of various noises and other disturbance to Mexican spotted owls are inconclusive due to 
the variety of outcomes produced. Conclusions have ranged from startle, to acknowledgment, to 
reduced maintenance behavior, to post wildlife fire nesting (Delaney et al. 1999, Johnson and 
Reynolds 2002). No studies on impact from oil and gas development are known. 

Timing limitations on drilling operations that have been historically implemented as policy limit 
drilling operations from November 1 to March 31. Mexican spotted owls are most susceptible to 
disturbance during the spring and summer months, so this timing limitation would not reduce 
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disturbance of this species. Continued surveying and site specific assessments would be necessary 
to identify owl presence and implement appropriate mitigations to reduce impacts. 

Effects determined by this programmatic assessment are conservative. Additional mitigations 
may be implemented based on the evaluation of site-specific applications for permit to drill, at 
which time additional site-specific measures may be implemented to comply with the 
requirements of the Endangered Species Act. It is, therefore, likely that overall effects would be 
less than described under this alternative. 

Alternative B (Proposed Action) 

Habitat Change: Under Alternative B, unleased parcels would be developed. If leased, the two 
wells projected on unleased lands within Mexican spotted owl habitat would be subject to 
controlled surface use lease stipulations, which would allow well locations to be moved, but 
would not eliminate habitat change within designated critical habitat. 

Disturbance: Under this proposed action alternative, forest plan standards would be amended to 
permit higher open road density within the winter elk range but would be the same as current 
forest plan standards for winter deer range. Because the winter deer range encompasses an area of 
importance to Mexican spotted owls (the northern protected activity center), the fact that fewer 
roads would be gated (likely to be only new roads) would control additional vehicle traffic on 
new roads but would not reduce existing disturbance from vehicles. 

Enforcement of the noise policy would be the same as under Alternative A. Implementation of 
timing limitations as conditions of approval may provide some minor beneficial impacts to 
Mexican spotted owls by reducing disturbance, but not in the critical spring and summer months. 

Effects determined by this programmatic assessment are conservative. Additional mitigations 
may be implemented based on the evaluation of site-specific applications for permit to drill, at 
which time additional site-specific measures may be implemented to comply with the 
requirements of the Endangered Species Act. It is, therefore, likely that overall effects would be 
less than described under this alternative. 

Alternative C 

Habitat Change: The unleased parcels would not be leased or developed under Alternative C, so 
the impacts to Mexican spotted owl habitat would be similar to those described under Alternative 
A. 

Disturbance: Under Alternative C, the forest plan open road density standards would be the 
same as described under Alternative A, requiring gating within the winter deer range, which 
encompasses the Mexican spotted owl protected activity center, potentially minimizing 
disturbance from vehicle traffic slightly. 

Implementation of the noise policy and timing limitations would have the same minor beneficial 
impacts to Mexican spotted owl habitat, particularly the northern protected activity center, as 
under Alternative A. 

Alternative D 

Habitat Change: Under Alternative D, unleased parcels would be developed. If leased, the 5 
wells projected on unleased lands within Mexican spotted owl habitat would be developed under 



Chapter 3.  Affected Environment and Environmental Consequences 

224 DEIS for Surface Management of Gas Leasing and Development, Jicarilla Ranger District 

standard terms and conditions, which would allow well locations to be moved as much as 200 
meters, providing less flexibility for locating wells to protect surface resources. As under 
Alternative B, this would not eliminate habitat change within designated critical habitat. 

Disturbance: Under Alternative D, open road density would require the least amount of gating 
within the winter big game range areas. Within the winter deer range that encompasses the 
Mexican spotted owl protected activity center, the open road density standard would be the same 
as under Alternative B, with similar reductions in vehicle traffic. 

Enforcement of the noise policy and timing limitations would have the same minor beneficial 
impacts to Mexican spotted owl habitat, particularly the protected activity centers, as under 
Alternative A. 

Effects determined by this programmatic assessment are conservative. Additional mitigations 
may be implemented based on the evaluation of site-specific applications for permit to drill, at 
which time additional site-specific measures may be implemented to comply with the 
requirements of the Endangered Species Act. It is, therefore, likely that overall effects would be 
less than described under this alternative. 

Conclusions 
Impacts to the Mexican spotted owl protected activity centers, potential habitat outside critical 
habitat, and designated critical habitat would result under any alternative. If wells were developed 
in these areas, site-specific NEPA analysis and surveys according to U.S. Fish and Wildlife 
Service protocols would be conducted. Noise from long-term facilities such as compressors 
would be restricted according to the existing noise policy (which requires mitigation of constant 
noise from oil and gas facilities in the vicinity of raptor nests). Small losses (0.24 to 1.5 percent) 
of Mexican spotted owl habitat (in protected activity centers, potential habitat, and critical habitat 
units) would be likely to occur under all alternatives. 

American Peregrine Falcon 
Affected Environment 
Peregrine breeding habitat is characterized by tall cliffs adjacent to a source of water (Johnsgard 
1990). Cliffs provide nesting ledges that are inaccessible to predators and perches that allow a 
panoramic view of surrounding foraging habitat. Peregrines feed almost entirely on birds, often 
taken in full flight (Johnsgard 1990). Peregrines breed throughout the mountain ranges of New 
Mexico, where they are rare to uncommon. They also winter throughout the state, most 
commonly west of the eastern plains (NMDGF 2003). Peregrines are not known to nest in the 
district; due to the absence of perennial water, only marginal breeding habitat may be present 
(BLM 2002c). There are three American peregrine falcon nest sites documented on lands 
administered by the Farmington Field Office (BLM 2002a). The three known nest sites are 
located on cliff habitat at the Navajo Reservoir, San Juan River, and Animas River (BLM 2002c). 
Since peregrines are known to forage up to 17 miles from nesting cliffs (BLM 2003a), the district 
could be used as foraging habitat for the 3 known nest sites on nearby BLM lands. 

Prior to their precipitous decline in the mid-1970s, peregrines occasionally nested in accessible 
locations such as low dikes, marshes, or mudbanks (Kingery 1998). However, by the peak of their 
population crash, the last remaining eyries in the Rocky Mountains and Southwest were on cliffs 
higher than 200 feet (Kingery 1998). Today, inaccessible eyries seem to be the rule, most likely 
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to withstand increasing human encroachment (Kingery 1998). In New Mexico, breeding habitats 
center on cliffs in wooded or forested habitats, often near water (NMDGF 2002). 

The Forest Service (USFS 2001) cites potential use of most habitats on the Carson National 
Forest by peregrines including all major vegetation types of the district (riparian, ponderosa pine, 
mixed conifer, piñon-juniper, shrublands, and grasslands). However, winter habitat is almost 
exclusively in nonriparian communities (NMDGF 2003). Peregrines prey on birds ranging in size 
from swallows to ducks to large shorebirds. Prey habitat on the district would primarily consist of 
grass and shrublands. This habitat currently accounts for approximately 20 percent of the 
district’s Forest Service land. 

Environmental Consequences 
Alternative A (No Action) 

Habitat Change: Under Alternative A, unleased parcels would not be developed; however, since 
none of the falcon eyries are located within unleased parcels, leasing decisions would not affect 
their development. Habitat change in potential peregrine habitat is likely to result from projected 
well pad and road/pipeline construction within existing leases. Projected surface disturbance due 
to well development and road construction within potential prey habitat would involve 
approximately 3 percent of the total habitat. 

Disturbance: Under this no action alternative, forest plan open road density would require gating 
within the winter big game range areas, which would reduce vehicle traffic and associated 
disturbance, which may serve to reduce disturbance of potential peregrine falcon habitat by 
minimizing vehicle traffic. Implementation of the noise policy and timing limitations would have 
the same minor beneficial impacts. 

Due to the incidental occurrence of peregrine and minimal disturbance within nesting and prey 
habitat, implementation of Alternative A may affect individuals but would not cause a trend 
toward future listing of American peregrine falcons under any of the alternatives. 

Alternative B (Proposed Action) 

Habitat Change: Under Alternative B, unleased parcels would be developed, but would not 
directly affect falcon eyries. Habitat change in potential peregrine habitat is likely to result from 
projected well pad and road/pipeline construction within existing leases, similar to Alternative A. 
Projected surface disturbance due to well development and road construction within potential 
prey habitat would involve approximately 3 percent of the total habitat. 

Disturbance: Under this proposed action alternative, forest plan open road density would require 
gating within the winter big game range areas, but fewer roads would be gated within the winter 
elk range than under the no action alternative. Therefore, there would be greater potential for 
vehicle traffic that may be a source of disturbance of potential peregrine falcon. Implementation 
of the noise policy and timing limitations would have the same minor beneficial impacts. 

Due to the incidental occurrence of peregrine and minimal disturbance within nesting and prey 
habitat, implementation of Alternative A may affect individuals but would not cause a trend 
toward future listing of American peregrine falcons under any of the alternatives. 
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Alternative C 

Habitat Change: Under Alternative C, unleased parcels would not be developed, similar to 
Alternative A, and the same number of wells and roads are projected for the existing leases. For 
this reason, impacts under this alternative would be similar to those described for Alternative A. 

Disturbance: Under Alternative C, open road density within the winter big game range areas, 
would be the same as under Alternative A, with similar results. Implementation of the noise 
policy and timing limitations would have the same minor beneficial impacts. 

Due to the incidental occurrence of peregrine and minimal disturbance within nesting and prey 
habitat, implementation of Alternative A may affect individuals but would not cause a trend 
toward future listing of American peregrine falcons under any of the alternatives. 

Alternative D 

Habitat Change: Under Alternative D, unleased parcels would be developed, but would not 
directly affect falcon eyries. Similar to Alternative B, projected surface disturbance due to well 
development and road construction within potential prey habitat would involve approximately 3 
percent of the total habitat. 

Disturbance: Under Alternative D, open road density would be the highest, requiring gating only 
of new roads within the winter big game range areas. Therefore, under this alternative, there 
would be the highest potential for vehicle traffic that may be a source of disturbance of potential 
peregrine falcon. Implementation of the noise policy and timing limitations would have the same 
minor beneficial impacts. 

Due to the incidental occurrence of peregrine falcon and minimal disturbance within nesting and 
prey habitat, implementation of Alternative A may affect individuals but would not cause a trend 
toward future listing of American peregrine falcons under any of the alternatives. 

Conclusions 
Peregrines are not known to nest in the district, and only marginal nesting habitat is available. 
Limited prey species habitat change (approximately 3 percent) is possible as a result of 
development on existing leases. All of the alternatives would have some impact to prey species 
for peregrine falcons. However, due to the peregrine falcon’s ability to prey on a wide variety of 
species and to forage over a large area, it is most likely that they would either use other areas to 
forage or change prey species as necessary. 

Mountain Plover 
Affected Environment 
Mountain plover breeding habitat includes short-grass prairie and shrub-steppe landscapes. Nests 
typically occur on level terrain with sparse, short vegetation (BLM 2001). The bulk of the 
mountain plover population breeds in grasslands east of the Rocky Mountains and winters in the 
central valley of California. However, recent investigations have documented significant breeding 
populations in shrub-steppe habitat within intermountain basins in Wyoming and Utah (Ellison-
Manning and White 2001; BLM 2000b). There are nine breeding records documented between 
1970 and 1999 on land adjacent to the forest. None of these records occurred in the district (BLM 



Chapter 3.  Affected Environment and Environmental Consequence 

DEIS for Surface Management of Gas Leasing and Development, Jicarilla Ranger District 227 

2002a), but grassland habitat with some positive mountain plover indicators (BLM 2001) are 
likely to occur in the district. 

Positive habitat indicators for mountain plovers include level terrain, prairie dogs, bare ground, 
prickly pear cactus pads, cattle, widely spaced plants, and horned larks (BLM 2001). Negative 
habitat indicators of mountain plovers include irregular or rolling terrain, dense vegetation, grass 
taller than 4 inches, wet soils, and killdeer (BLM 2001). 

Environmental Consequences  
All Alternatives 

Mountain plover decline is attributed to loss of grassland habitat, destruction of nests by 
agricultural activities, and loss of burrowing mammals (USFWS 1999). Other factors that may 
exacerbate the decline of mountain plover include mineral development, pesticide use, and human 
disturbance (USFWS 1999). Road and well construction in grasslands during the mountain plover 
breeding season may result in loss of eggs or direct mortality to birds, and would result in a loss 
of potential mountain plover habitat under all alternatives. Relative impacts to grassland habitat 
appear in table 64, demonstrating almost a 5 percent reduction in original grassland habitat. 
Reclamation grasslands, created by revegetating disturbed areas, are not counted in this acreage 
because they do not function as native grassland cover. Increases in bare ground may be a 
beneficial impact to mountain plover, especially where there is little disturbance of the habitat. 

The proposed development would potentially benefit plover through the creation of bare ground. 
Site-specific NEPA analyses conducted during the application for permit to drill process would 
result in avoidance of nests, if any exist within the district. Therefore, there would be no direct 
loss of nests or other adverse impacts to potential mountain plover habitat. 

Table 64. Potentially limiting habitat parameters for mountain plover by alternative 

Limiting Habitat Parameter Alternative 
A 

Alternative 
B 

Alternative 
C 

Alternative 
D 

Loss of  Grassland Habitat 415 acres 
(4.6%) 

435 acres 
(4.8%) 

415 acres 
(4.6%) 

435 acres 
(4.8%) 

Conclusions 
All alternatives may affect potential mountain plover habitat by removing grass cover, but 
increased bare ground may be considered a beneficial effect. 

Northern Goshawk 
Affected Environment 
A forest habitat generalist, the goshawk preys on a variety of small birds and mammals and hunts 
over a wide range of forest types and stand conditions (Reynolds et al. 1992). Since a wide 
variety of prey are taken—with no single species dominating—it is important to manage goshawk 
habitat for multiple prey species (Reynolds et al. 1992). In New Mexico, goshawks typically 
breed in mature, closed canopy coniferous forest of mountains and high mesas (NMDGF 2003). 
Goshawks are resident in Rio Arriba County (NMDGF 2003) and are documented breeders in the 
district. Between 1991 and 2002, approximately 18,099 acres of the district (51 percent of the 
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ponderosa pine and mixed conifer) has been called. Of the 49 percent of ponderosa pine and 
mixed conifer not surveyed, not all of these stands meet the definition of potential goshawk 
habitat. In 1993, the only known goshawk post-fledging family area in the district was discovered 
in the Middle Mesa area and was designated as special habitat (figure 29). This territory has been 
monitored for occupancy every year since its discovery (USFS 2003e). Table 65 summarizes the 
activity of the Middle Mesa goshawk territory from 1993 through 2004. 

The Middle Mesa nest stand was discovered in 1993 with an adult female brooding two nestling 
goshawks. The nest stand was occupied by breeding goshawks from 1996 to1999. The nest stand 
was possibly occupied in 2000. In May 2002, a goshawk was present in the Middle Mesa territory 
but had not selected a nest. However, three nests within the nest stand had been recently 
improved with fresh foliage. No information on productivity or survival is available for the 
Middle Mesa area. 

Table 65. Goshawk occupancy at the middle mesa nest territory—1993-2002 

Year Monitored Goshawk Occupancy Details of Occupancy 

1993 Occupied nest discovered. Adult female and 2 nestlings 
1994 Nest not occupied Does not apply 
1995 Nest not occupied Does not apply 
1996 Nest occupied 1 adult on 1 egg 
1997 Nest occupied 1 adult 
1998 Nest occupied 1 adult 
1999 Nest occupied 2 juvenile goshawks in nest 
2000 Possibly occupied 1 dead raptor found under nest 
2001 Nest not occupied Does not apply 

2002 Territory occupied 
1 goshawk (unknown age) detected; 3 nests 
within nest stand were maintained with fresh 
foliage 

2003 Nest not occupied Does not apply 
2004 Nest not occupied Does not apply 

Source: Keckler 2004 

Reynolds et al. (1992) identified three spatial components of goshawk home ranges: the nest area, 
post-fledging family area, and foraging area. The nest area is approximately 30 acres and may 
include multiple nests (usually 2 to 4). It is often characterized by stands of large, mature trees 
with dense canopy cover. The nest area is the center of all breeding activity and may be occupied 
by a goshawk pair from early March until late September (Reynolds et al. 1992). The post-
fledging family area is approximately 400 acres surrounding the nest area and corresponds to the 
area defended as a territory by a breeding pair. It receives concentrated use by the goshawk 
family from the time the young are fledged until they are independent in the fall. The post-
fledging family area may be characterized by various size classes of trees, but usually includes 
some areas of dense forest with habitat parameters suitable for maintenance of a variety of prey 
(e.g., understory shrubs, downed-woody debris, and snags) (Reynolds et al. 1992). The foraging 
area is approximately 5,400 acres surrounding the post-fledging family area and represents the 
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boundaries of a goshawk nesting home range. The foraging area has a variety of timber size 
classes with varied habitat structure to maximize prey species diversity and availability (Reynolds 
et al. 1992). Currently, there are three wells within the goshawk post-fledging family area. 

Environmental Consequences 
All Alternatives 

One well is projected for development on an existing lease within the goshawk territory under all 
alternatives. The leasing decisions would have no effect on development in the goshawk territory 
because no unleased parcels exist within this area. All alternatives could remove potential habitat 
(ponderosa pine and mixed-conifer stands) on the district. The maximum amount that could be 
lost is 575 acres for Alternatives B and D, and 550 acres for Alternatives A and C. It is unknown 
if all the mixed conifer and ponderosa pine habitat predicted to be removed would currently 
support goshawks. 

Because the goshawk territory is not within any winter big game range, the variations proposed 
for open road density across alternatives would not affect the goshawk territory. However, 
because ponderosa pine habitat preferred by goshawks would have the highest amount of gated 
roads under all alternatives, there could be a slight beneficial impact to potential goshawk habitat. 

In existing leases under all alternatives, site-specific NEPA analysis and surveys would be 
conducted prior to construction, during the application for permit to drill process, which would 
minimize impacts to goshawks under all alternatives. 

Conclusions 
Goshawks are known to nest and forage in the district, but only minimal well development is 
proposed on unleased lands within goshawk habitat. Implementing any of the alternatives may 
affect individuals but would not cause a trend toward future listing. 

Ripley’s Milkvetch 
Affected Environment 
Ripley’s milkvetch is found in Rio Arriba County (NMRPTC 2002). In New Mexico it typically 
occurs in sagebrush, piñon-juniper habitat, and Gambel oak thickets within ponderosa pine forest. 
Its elevation range in New Mexico is 7,000 to 8,530 feet (UNM 2003). This species flowers from 
late June to early August. The record from Rio Arriba County occurred just west of Tres Piedras, 
found growing on granitic soils in open ponderosa pine forest at 8,200 feet (UNM 2003). There is 
no known occurrence of this species in the district. Ripley’s milkvetch surveys were conducted in 
July 2004 in areas of the district with potential habitat for the species. The surveys (167 person 
hours) did not detect any Ripley’s milkvetch. 

This species is associated with foothills vegetation communities in New Mexico. Specific 
location and habitat association information for Ripley’s milkvetch element occurrences in New 
Mexico are detailed in table 66. 
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Table 66. Element occurrence records and habitat information for Ripley’s milkvetch in 
New Mexico 

Record Date County Elevation Habitat Description 

7/8/1950 Taos 8,200 feet Rich soil on sagebrush plain 
7/11/1983 Rio Arriba 8,200 feet Growing in open ponderosa forest 
7/13/1994 Taos 8,530 feet 5 plants growing on volcanic soils in piñon-juniper 

habitat in association with sagebrush and mountain 
mahogany  

7/13/1994 Taos 8,530 feet Several hundred plants growing among Gambel 
oak within piñon-juniper habitat with scattered 
ponderosa pine 

5/26/1993 Taos1 8,202 feet Sagebrush community 
7/8/1955 Taos1 8,202 feet Sagebrush community 
6/18/1958 Taos 7,500 feet Growing on loamy soil with blue grama grass; 

sagebrush association within piñon-juniper habitat 
8/6/1997 Taos 8,268 feet Growing on clay-loam among junipers in 

association with currant  and snowberry species 
Note:    1 Two records from the same location 

Source:    UNM 2003 

Environmental Consequences 
Alternative A (No Action) 

Milkvetch habitat in unleased areas would not be affected. In existing leases under all 
alternatives, site-specific NEPA analysis and surveys would be conducted prior to construction, 
during the application for permit to drill process. Surveys conducted during the flowering season 
(typically spring and summer) would ensure that Ripley’s milkvetch would be avoided by 
construction of new wells and roads. Periodic district-wide surveys help to identify locations of 
Ripley’s milkvetch. During fall and winter months, surveys are used to identify potential habitat, 
but some plants may be missed. 

Under Alternative A, the most roads within winter big game ranges would be gated, resulting in 
reduced vehicle traffic that could minimize the proliferation of invasive plants and the 
accumulation of photosynthesis-limiting dust on leaf surfaces. Due to the current limited amount 
of traffic, gating roads would most likely have minimal impacts to Ripley’s milkvetch. 

Alternative B (Proposed Action) 

The 10 wells projected within unleased parcels in milkvetch habitat would be developed under 
Alternative B, resulting in slightly more surface disturbance than under Alternative A. In existing 
and new leases, site-specific NEPA analysis and surveys would be conducted prior to 
construction, during the application for permit to drill process. Surveys conducted during the 
flowering season (typically spring and summer) would ensure that Ripley’s milkvetch would be 
avoided by construction of new wells and roads. Periodic district-wide surveys help to identify 
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locations of Ripley’s milkvetch. During fall and winter months, surveys are used to identify 
potential habitat, but some plants may be missed. 

Fewer roads would be gated in winter big game range areas, so traffic may be slightly greater 
than under Alternative A. However, the differences would not be great and would not be likely to 
affect this species more than under Alternative A. 

Alternative C 

The development and associated impacts to Ripley’s milkvetch would be similar to those 
described under Alternative A. 

Alternative D 

The development and associated impacts to Ripley’s milkvetch would be similar to those 
described under Alternative B, although there would be fewer roads gated and greater potential 
for dispersing invasive plants. 

Conclusions 
Ripley’s milkvetch is known to occur in Rio Arriba County but has not been documented on the 
district. Implementation of any of the alternatives would not affect Ripley’s milkvetch. 

Cultural Resources 
Affected Environment 
Cultural History 
The cultural history of the Jicarilla Ranger District is largely linked to earlier research conducted 
in the Navajo Reservoir region by Dittert (1958) and Eddy (1966, 1972), as well as more recent 
studies by Gerow and Hogan (2000), Wilshusen (1995), and Wilshusen et al. (2000) in adjacent 
regions to the south and west. Time-sequent phase designations and archeological characteristics 
generally follow nominal descriptions from this northwestern part of New Mexico, although there 
also are some differences in site characteristics typical of the Jicarilla Ranger District. 

Alternative phase sequences for the region around the Jicarilla Ranger District are presented in 
table 67. In general, the cultural history of the region is divided into five major periods, of which 
four are documented on the district. The earliest evidence of human occupations in the region is 
termed PaleoIndian, but no sites of this period have been recorded in the project area. This is 
followed by the Archaic period during which the beginnings of agriculture emerge in the 
archeological record. Subsequent developments are designated as the Basketmaker (BM) and 
Pueblo (P) periods, when agriculture and large towns began to appear across the Colorado 
Plateau. This, in turn, is followed by the historic period, which includes developments by both 
American Indians as well as later Euro-American settlers. Each of these phases is discussed in 
more detail below, supplemented by information derived from recorded archeological site records 
provided by the Carson National Forest. 
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Table 67. Alternate culture history periodization schemes in the region 

Cultural Period/Phase by Source 

Period Age Pecos 
Dittert 
(1958) Eddy (1972) Vivian (1990) 

Gerow and 
Hogan (2000)

1900-present      

1800   Lucero (Hispanic)  Cabezon 

1700  Gobernador Gobernador 
(Navajo) 

 Gobernador 

1600  Dinétah   Dinétah 

1500      

1400      

1300 Pueblo IV     

1200 Pueblo III Montezuma Largo-Gallina  Pueblo III 

1100      

1000 Pueblo II  Arboles  Arboles 

900   Piedra  Rosa-Piedra 

800 Pueblo I Rosa Rosa Rosa-Piedra  

700     Sambrito 

600 Basketmaker III     

500   Sambrito Sambrito  

400      

300     Los Pinos 

200 Basketmaker II  Los Pinos Los Pinos  

100      

0 

-100 

-200 

A.D. 

-300 

-400 

-500 

-600 

-700 

B.C. 

-800 

   

Desert Culture 

 

Oshara 
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PaleoIndian (ca. 10000 B.C. to 5500 B.C.) 
The archetypal view of the PaleoIndian period is that it was characterized by relatively small 
bands of hunters relying on large, now extinct, Pleistocene megafauna. There is controversy 
concerning when these peoples first arrived in North America, with progressively earlier dates 
from sites of this period appearing almost every year. The earliest evidence in New Mexico 
conforms to the date range indicated above, although earlier sites would likely be found. 
Consistent with a seemingly primary focus on large game animals such as mammoth and bison, 
many of which were migratory, PaleoIndian sites are ephemeral, reflecting periodic movement of 
camps to areas where animals might be found. 

 The highest concentrations of PaleoIndian sites have been found in two settings. The first setting 
is along the margins of playas, small ephemeral lakes that hold water for short periods during the 
rainy season (Judge 1973). The second setting is along ridgelines paralleling large drainages 
where, again, water might be available (Vivian 1990). Sites are known from the Rio Puerco 
watershed, the Chuska valley along the Arizona-New Mexico border, and the Chaco Plateau 
(Vivian 1990). Most consist of isolated projectile points, consistent with what seems to be a 
highly mobile life way. 

PaleoIndian sites consist of chipped and ground stone tools, including large bifacial projectile 
points. These points were attached to wooden shafts to form spears or large darts, thrown with an 
atlatl, or spear thrower. Variations in the ways these points were manufactured, specifically 
reliance on fluting and lateral thinning, have allowed archeologists to separate the PaleoIndian 
period into three time-sequent complexes. Large Clovis points typify the earliest complex 
attributed to PaleoIndian occupations. Smaller fluted points signal the appearance of the Folsom 
complex. Finally, points typified by extreme lateral thinning are indicative of the Plano complex. 
Rarely are bone and wooden tools preserved. 

Paleoenvironmental reconstructions using plant pollen suggest that drought conditions prevailed 
over much of the San Juan Basin between 8000 and 6500 B.C. Consistent with this 
reconstruction, evidence of Plano complex occupations is generally lacking for the region as a 
whole (Schoenwetter and Eddy 1964). 

There are no recorded PaleoIndian components in the Jicarilla Ranger District. The general 
scarcity of diagnostic PaleoIndian artifacts and assemblages suggests minimal use of the Jicarilla 
Ranger District during the PaleoIndian period. 

Archaic Period (ca. 5500 B.C. to A.D. 400) 
The Archaic period is signaled by the extinction of earlier Pleistocene fauna, due to the combined 
effects of the drought noted earlier as well as hunting by PaleoIndian peoples. Although hunting 
continued to be important throughout the Archaic period, there was greater reliance on gathering 
of wild plant resources. Consonant with this subsistence shift is the appearance of new classes of 
artifacts, notably ground stone implements used to process plant foods for consumption. As well, 
projectile points decrease in size consistent with hunting of smaller animals (Irwin-Williams 
1979). 

As in the PaleoIndian period, Archaic hunting and gathering groups seem to have remained small 
in size, probably consisting of no more than a few coresidential, extended families. Archaic sites 
are more visible than PaleoIndian sites but, with some exceptions, remain relatively ephemeral. 
This is again consistent with high mobility when groups continually move to take advantage of 
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geographic and seasonal variations in the availability of plant and animal resources (Irwin-
Williams 1979).  

General trends in the number of Archaic sites across the Jicarilla Ranger District suggest 
relatively limited use of the area during this period. Since there are only five Archaic sites 
recorded in the district, the following is a basin-wide pattern based primarily on definitions and 
age assignments by Irwin-Williams (1979). Specifically, beginning with relatively few early 
Archaic Jay Phase (ca. 5500 to 4800 B.C.) sites, there is a progressive increase in the number of 
later Bajada (ca. 4800 to 3200 B.C.), San Jose (ca. 3000 to 1800 B.C.), Armijo (ca. 1800 to 800 
B.C.), and En Medio (800 B.C. to A.D. 400) Phase sites over the San Juan Basin. As well, sites 
are larger by the San Jose Phase and are accompanied by the first evidence of structures, probably 
constructed of poles and brush. The number and size of sites increases steadily in succeeding 
phases, all of which is consistent with the aggregation of larger groups of people, population 
growth, and repeated occupations of larger base camps. 

The earliest evidence of domesticated crops, notably maize, appears in the Armijo Phase. This 
presages the much greater reliance on domesticated crops that characterizes the later prehistory of 
the region. At the same time, reliance on domesticates implies the need to maintain fields, as well 
as store any surpluses that might be generated. Not surprisingly, the appearance of maize in the 
archeological record is accompanied by the almost simultaneous appearance of more permanent 
structures and storage facilities. At the same time, there is some suggestion that maize did not 
appear in all parts of the San Juan Basin at the same time. Specifically, maize seems to appear 
earlier in the eastern part of the basin, but is largely absent in western parts of the basin. 
However, this may reflect an absence of surveys in the western region rather than any 
fundamental underlying variability in subsistence patterns across the region. 

There are only five recorded Archaic sites in the Jicarilla Ranger District; three in the Bancos 
watershed and two in the Carracas watershed (see “Water Resources” section for watershed 
locations). These components represent about ¼ of 1 percent of all known components and are 
present at approximately ½ of 1 percent of all known sites in the district. Numerous lithic scatters 
in the district may be related to Archaic occupations, but lack diagnostic artifacts and 
assemblages indicating the cultural and temporal association of the sites.  

Basketmaker II/Los Pinos Phase (A.D. 1 to 400) 
The Los Pinos Phase was tentatively defined by Dittert (1958) and subsequently elaborated by 
Eddy (1961, 1972) based primarily on research conducted in the Navajo Reservoir area. This 
phase designation has been extended to include prehistoric occupations in the Jicarilla Ranger 
District dating to the time period A.D. 1 to 400. 

Los Pinos Phase sites typically consist of between one to four (or more) very shallow, saucer-
shaped pit structures; sites with larger numbers of such structures are referred to as villages. Pit 
structures are often manifested by cobble rings or the remains of mud-mortared cobble stem walls 
that once supported horizontal cribbed log or pole structures (Eddy 1966, 1972; Ellis 1988; 
Gerow and Hogan 2000; Wilshusen et al. 2000). Sites containing varying numbers of such 
structures are generally situated on benches, terraces, or bluffs overlooking drainages (Eddy 
1972; Gerow and Hogan 2000). The presence of sites with multiple such structures, assumed to 
be roughly contemporaneous, suggest the emergence of village-level organization and, perhaps, 
the first evidence of relatively sedentary occupations in the region (Eddy 1972). Several Los 
Pinos Phase villages excavated as part of the Navajo Reservoir project contained unusually large 
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pit structures thought to have community or possibly religious significance (Eddy 1966). At the 
same time, there is also evidence that activity specific (e.g., hunting and gathering) seasonal 
camps were located in adjacent uplands. 

Artifact assemblages typically consist of stone tools, grinding implements—notably close-end 
trough metates—and the first appearance of small quantities of locally produced brownware 
ceramics (Eddy 1972; Wilshusen et al. 2000). While grinding implements are known from earlier 
periods, their increased abundance in association with the recovery of relatively larger quantities 
of domesticated corn and the presence of storage facilities (e.g., subterranean pits, large baskets) 
is consistent with greater reliance on corn agriculture (Eddy 1966, 1972). Despite the increased 
emphasis on agriculture, hunting and gathering of wild plant resources remained important 
throughout this period (Ellis 1988). 

There are a total of three recorded sites containing Los Pinos Phase components in the Jicarilla 
Ranger District. Of these, two are found in the Carracas watershed and one is found in the La Jara 
watershed (see “Water Resources” section for watershed locations). These components represent 
less than ¼ of 1 percent of all known components and are present at approximately ½ of 1 percent 
of all known sites in the district. They are of particular interest to researchers not only due to their 
rarity, but also because of their importance in understanding early transitions to agriculture and 
the adoption of sedentary settlement patterns. The first signs of population aggregation in the 
region are marked by the Basketmaker II period, with continuing population growth trends for the 
next 600 years. 

Basketmaker III (ca. A.D. 500 to 700);  
Basketmaker III/Sambrito Phase (A.D. 400 to 700) 
The Sambrito Phase is distinguished primarily on the basis of the presence of true semi-
subterranean pithouses, the recovery of locally produced brownware pottery, and possible 
subterranean proto-kivas (Eddy 1972; Ellis 1988). More recent research, however, suggests that 
the Sambrito Phase may apply only to the later portion (ca. A.D. 600-700) of the A.D. 400-700 
interval nominally assigned to this phase (Gerow and Hogan 2000). However, additional research 
is needed to verify this inference. 

Unlike the shallow pit structures found at Los Pinos Phase sites, classic semi-subterranean 
pithouses are first encountered during the Sambrito Phase (Eddy 1972). Aboveground, mud-
plastered structures (“jacals”), while present, are far less common during the Sambrito Phase 
(Eddy 1972). 

Sites ranging from single pithouses to multiple pithouses are, as in earlier times, situated along 
benches overlooking drainages. This suggests continued semi-sedentary village organization 
similar to that inferred for the Los Pinos Phase and a continuing emphasis on agriculture. Pit 
storage structures, first found during the Los Pinos Phase, increase in number and size, again 
consistent with reliance on stored agricultural surpluses (Eddy 1972). 

Brownware ceramics, noted above, are commonly found in almost every structure, suggesting 
that pottery production was more localized and that ceramic goods were available to almost every 
household (Eddy 1972). At the same time, excavations at Sambrito Phase sites in neighboring 
areas have recovered Chapin Black-on-white ceramic types nominally thought to have been 
produced in the Mesa Verde region to the north, suggesting exchange/interaction between these 
two regions (Wilshusen et al. 2000). Other artifact assemblages, specifically chipped stone and 



Chapter 3.  Affected Environment and Environmental Consequences 

236 DEIS for Surface Management of Gas Leasing and Development, Jicarilla Ranger District 

ground stone implements, are not significantly different from that observed at Los Pinos Phase 
sites (Eddy 1972). Considered together, this implies that corn agriculture remained important 
during the Sambrito Phase, although hunting and gathering of wild plant resources was probably 
of equal importance in the overall subsistence practices of people during this period (Eddy 1972). 

Sites dating to the Sambrito Phase also contain some of the earliest evidence for the emergence of 
long-distance trading networks. Specifically, the recovery of ornaments made of marine shell 
originating in the Gulf of California implies that the region’s residents were tied into a system of 
long-distance exchange in which at least one of the items traded included marine shell, Pedernal 
chert from the Rio Chama area, and obsidian (Eddy 1972). 

There are grave goods (e.g., pottery, shell ornaments, pipes, sacrificed dog burials, basketry and 
matting) found among the small sample of burials dating to Sambrito times (Eddy 1972). While 
this may suggest a general increase in wealth or surpluses compared to the preceding Los Pinos 
Phase, the fact that not all burials contain the same number or variety of grave goods is consistent 
with the emergence of social differences between individuals or families. 

Relative to earlier periods, Basketmaker III sites are far more visible due to longer occupations. 
The shift to domesticated crops is reflected by changes in settlement patterns during Basketmaker 
III times. Compared to earlier times, Basketmaker III sites are disproportionately oriented toward 
areas containing arable land. Agriculture in higher elevations would have been constrained by 
frost-free periods, while those in lower elevations would have been constrained by rainfall and 
surface water availability. It should be emphasized that agriculture during this period relied 
exclusively on direct rainfall; technologies such as irrigation to supplement water supplies have 
not been found. 

While evidence is tenuous at best, this dichotomy between “more agricultural” and “less 
agricultural” groups may have formed the basis for simple exchange systems that, in later times, 
became far more elaborated. It is anticipated that such early exchange systems would have 
focused on trade of agricultural products for wild resources. By late Basketmaker III times, 
however, reliance on agriculture appears to be general across the entire region. 

There are a total of 109 recorded sites containing Basketmaker III/Sambrito Phase components in 
the Jicarilla Ranger District. Of these, 58 percent are situated in the Bancos watershed, 17 percent 
are in the La Jara watershed, 17 percent are in the Compañero watershed, 2 percent are in the 
Carracas watershed, and less than 1 percent is in the Tapacito watershed (see “Water Resources” 
section for watershed locations). These components represent about 6 percent of all known 
components and are present at about 10 percent of all known sites in the district. 

Pueblo I (ca. A.D. 700 to 900); Early 
 Pueblo I/Rosa Phase (A.D. 700 to 850) 
Based primarily on Dittert’s research from the late 1950s in the Navajo Reservoir area, the Rosa 
Phase is defined on the basis of the co-occurrence of pithouses and aboveground pole structures 
plastered with adobe (Dittert 1958). There is, as well, an increase in the overall quantity of 
artifacts at sites from this period and, for the first time, the presence of many features (e.g., 
storage pits, hearths) situated outside residential structures (Eddy 1972; Ellis 1988; Marshall 
1997). Aboveground jacals, seemingly absent during Sambrito times, reappear as common 
structures during the Rosa Phase (Eddy 1972), although most were rectangular in plan and 
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constructed of upright poles rather than the cribbed structures found at earlier Los Pinos Phase 
sites (Wilshusen et al. 2000). 

Rosa Phase sites typically consist of varying numbers of pithouses (Eddy 1972). Sites containing 
two to five structures are termed “multiple-unit” sites, while those exhibiting more than six 
pithouses are termed “villages” (Dittert 1958; Eddy 1972). Stockaded settlements dating to this 
phase are also known from the Gobernador region (Hall cited in Wilshusen et al. 2000). Unlike 
Rosa Phase sites in the Mesa Verde and Dolores regions, the organization or arrangement of sites 
in the upper San Juan Basin is less structured and more random in nature (Wilshusen et al. 2000). 
The factors contributing to these settlement variations are not yet certain, although Rosa Phase 
sites generally seem to have been occupied for only short periods of time (Wilshusen et al. 2000). 
Sites of this period tend to occur on mesa tops, benches overlooking drainages, or drainage 
confluences (Dittert 1958; Wilshusen et al. 2000). 

In contrast to pithouses from earlier phases, Rosa Phase pithouses may be as much as three times 
larger and are deeper and structurally more elaborate (Eddy 1972). This size change suggests a 
shift in residential practices toward extended families and above-ground storage. The overall 
number of storage pits declines during the Rosa Phase, suggesting that storage shifted toward 
reliance on above-ground containers (e.g., pots) stored in residential structures (Eddy 1972). 

Sites containing varying numbers of pithouses are generally situated on benches overlooking 
drainages (Eddy 1972; Gerow and Hogan 2000). Village level organization seems to persist 
during this period, although activity-specific (e.g., hunting and gathering) seasonal camps 
continue to be found in a variety of settings (Eddy 1972). 

Rosa Phase sites continue to exhibit marine shell ornaments, which earlier signaled the 
appearance of long-distance trading networks (Eddy 1972), as well as red ware ceramics thought 
to have been produced in the San Juan Basin. At the same time, the diversity of “exotic” goods 
remains quite low, suggesting that trade networks were not considerably different from earlier 
times. Similarly, while grave goods are not substantially different from earlier times, there are 
differences in both the quantity and quality of such goods suggesting that social differences 
became even more pronounced during the Rosa Phase (Eddy 1972). 

Rosa Phase sites typically contain gray wares, a shift from the brown wares of earlier times 
(Wilshusen et al. 2000). Common ceramic types found at Rosa Phase sites include Rosa Black-
on-white and Rosa Smoothed (Wilshusen et al. 2000). 

There are a total of 669 recorded sites containing Rosa Phase components in the Jicarilla Ranger 
District. Of these, 42 percent are situated in the Bancos watershed, 35 percent are in the La Jara 
watershed, 13 percent are in the Compañero watershed, and 5 percent are in the Carracas 
watershed, with the remainder distributed in small proportions in the Tapacito watershed (see 
“Water Resources” section for watershed locations). These components represent about 38 
percent of all known components and are present at about 59 percent of all known sites in the 
district. 

Late Pueblo I/Piedra Phase (A.D. 850 to 950) 
There are subtle differences in Piedra black-on-white ceramics, as well as differences in the ages 
assigned to these ceramics in different subareas of the region. Based on these differences, some 
archeologists have distinguished a Mesa Verde variant of the Piedra Phase that dates to ca. A.D. 
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750-900 and a Navajo Reservoir variant of the Piedra Phase that dates to ca. A.D. 850-950 
(Wilshusen et al. 2000). 

The Piedra Phase coincides with a period of notable climatic change over much of the Southwest. 
Specifically, this interval coincides with a period of increased variability in summer monsoonal 
precipitation compounded, in part, by declining winter precipitation (Wilshusen 1995, Wilshusen 
et al. 2000). The cumulative result is that agricultural pursuits in upland areas would have become 
more problematic, necessitating a settlement shift toward more stable surface water sources in 
riverine settings (Wilshusen et al. 1995, 2000). 

Similar to earlier phases, Piedra Phase sites typically contain a mix of pithouses, jacales, and 
associated exterior features such as hearths (Eddy 1966, 1972; Ellis 1988; Gerow and Hogan 
2000). However, sites of this period tend to exhibit larger numbers of structures, indicating that 
populations continued to become more concentrated into fewer, larger settlements (Eddy 1972; 
Gerow and Hogan 2000). The causes underlying population concentration remain controversial, 
although the presence of some stockaded villages, burned pithouses, and cannibalized human 
skeletons suggests that competition for resources and potential warfare may have emerged during 
the Piedra Phase (Eddy 1972). 

Resource competition as a factor contributing to changes during this period rests largely on data 
indicating that agricultural production may have reached a peak during this period (Eddy 1972). 
Storage facilities, notably above- and below-ground storage, do not appear to have changed 
substantially, nor is there evidence of noticeable increases in population (Eddy 1972; Gerow and 
Hogan 2000). Rather, loss of agricultural lands due to erosion and headcutting is thought to have 
contributed to resource stress throughout much of this region (Wilshusen et al. 2000). 

Piedra Phase sites continue to exhibit artifacts consistent with the persistence of long-distance 
trading networks (Eddy 1972). Marine shell, obsidian, several types of pottery thought to have 
been produced elsewhere (e.g., Mesa Verde), and other items (e.g., peccary tooth) suggest that 
goods were obtained from Mesa Verde to the north and as far south as northern Mexico (Eddy 
1972). Given the relatively small quantities of trade goods from far away, it is likely that this 
network conformed to “down-the-line” trade in which quantities of goods decline with distance 
from the geographic origin of such goods. At the same time, larger villages seem to contain the 
highest variety of trade goods, suggesting that they may have acted as redistribution centers 
(Eddy 1972). 

Status differentials reflected by grave goods appear to have declined during the Piedra Phase 
(Eddy 1972). Fewer burials contained grave goods and, of those that do, the variety of grave 
goods is considerably less than during the Rosa Phase (Eddy 1972). 

There are a total of 526 recorded sites containing Piedra Phase components in the Jicarilla Ranger 
District. Of these, 45 percent are situated in the Bancos watershed, 30 percent are in the La Jara 
watershed, 16 percent are in the Compañero watershed, and 6 percent are in the Carracas 
watershed (see “Water Resources” section for watershed locations). These components represent 
about 30 percent of all known components and are present at about 46 percent of all known sites 
in the district. 
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Pueblo II/Arboles Phase (A.D. 950 to 1050) 
The Arboles Phase represents the last prehistoric occupation of the project area before what 
appears to be a long occupational hiatus (Dittert 1958; Eddy 1972). The Arboles Phase is defined 
primarily by the appearance of Arboles Black-on-white associated with above-ground masonry 
architecture; however, pithouses continued as the main type of residential structure during this 
period (Eddy 1972; Gerow and Hogan 2000). 

Arboles Phase ceramics, notably Arboles Gray, closely resemble Piedras Gray, although some 
archeologists argue that Arboles Phase gray wares are distinguished primarily by an absence of 
polishing (Wilshusen et al. 1995). 

Arboles Phase sites are concentrated along waterways, suggesting that floodwater agriculture 
became crucial during this period (Eddy 1972; Gerow and Hogan 2000; Wilshusen et al. 1995). 
The presence of many varied storage structures implies that agricultural surpluses were produced 
and relied upon during the winter months. 

Arboles Phase sites do not exhibit large quantities of “exotic” goods, suggesting that the long-
distance trading networks characteristic of earlier phases may have collapsed (Eddy 1972). 
Similarly, status differentials mirrored in grave goods declines, with most burials containing 
locally produced utilitarian items such as pottery (Eddy 1972). 

There are a total of 105 recorded sites in the Jicarilla Ranger District that contain Pueblo 
II/Arboles Phase components. Of these, 42 percent are situated in the La Jara watershed, 33 
percent are in the Bancos watershed, 12 percent are in the Compañero watershed, and 6 percent 
are in the Carracas watershed (see “Water Resources” section for watershed locations). These 
components represent about 6 percent of all known components and are present at about 9 percent 
of all known sites in the district. 

Pueblo III/Pueblo IV/Largo-Gallina Phase (A.D. 1050 to 1300) 
Largo-Gallina Phase occupations remain poorly understood, despite almost a century of research. 
Sites of this period contain pithouses, stone residential structures termed “unit houses,” ramadas, 
and storage facilities (Mackey and Green 1979). In addition, stone towers interpreted as defensive 
structures are also known (Ellis 1988; Mackey and Green 1979). 

The tower structures, which average about 2 or more meters (over 6 feet) in height, are 
constructed of thick, double-coursed stone (Mackey and Green 1979). Floor area within these 
structures is significantly smaller than residential structures, leading Mackey and Green to 
conclude that they were intended primarily for defensive purposes with secondary use as storage 
facilities (Mackey and Green 1979). 

Subsistence activities during this period seem to have focused primarily on dryland farming 
employing terraces or grid borders (Mackey and Green 1979), in conjunction with reliance on 
available wild plant and animal resources. The causes for the apparent abandonment of 
agricultural villages during this period may lie in climate change. As Dean suggests, much of the 
Colorado Plateau during this period experienced a protracted drought that contributed to the 
collapse of Chacoan cultures to the south (Dean 1996). Largo-Gallina Phase occupations coincide 
with this period of climatic deterioration (Mackey and Green 1979). 



Chapter 3.  Affected Environment and Environmental Consequences 

240 DEIS for Surface Management of Gas Leasing and Development, Jicarilla Ranger District 

There are a total of seven recorded sites in the Jicarilla Ranger District that contain Largo-Gallina 
Phase components. These components represent less than ½ of 1 percent of all known 
components and are present at slightly more than ½ of 1 percent of all known sites in the district. 
This suggests that Largo-Gallina Phase occupations of the district appear to have been minimal. 
Large habitation sites appear to be rare and the district may have been used for seasonal hunting 
and gathering activities during this period (Gerow and Hogan 2000). Approximately 43 percent of 
the recorded sites are situated in the La Jara watershed, 29 percent in the Carracas watershed, and 
14 percent each are found in the Bancos and Compañero watersheds (see “Water Resources” 
section for watershed locations). 

Historic Period (ca. A.D. 1540 to Present) 
Before considering historic Navajo occupations of the district, it should be mentioned that small 
numbers of Jicarilla Apache components, most related to the Reservation (1877) and later 
periods, are found in its northern reaches. While no Southern Ute components have been recorded 
in the district, it is likely that they would date to pre- and post-Reservation times, if they were 
found. 

Navajo 

While there is some debate on the chronology of the early Navajo and their entry into the 
American Southwest, archeological evidence indicates that they were here by at least the mid-16th 
century. Navajo traditional histories place them in northwest New Mexico even earlier. By about 
1600, most Navajos were probably located west of Abiquiu and the Rio Chama, having been 
driven out by conflicts with Utes. 

Navajo chronology is generally expressed in a series of phases that include the Dinétah (1540 to 
mid-1600s), Gobernador (mid-1600s to 1770), Cabezon (1770 to 1863), and Reservation Phases 
(1863 to present). Of these, only the Dinétah and Gobernador Phases are represented in the 
Jicarilla Ranger District. The date ranges presented here are general, and various scholars may 
present slightly different schemes. In the San Juan Basin as a whole, Navajo occupations have 
been extensively investigated and the distribution of Navajo sites of varying ages and types is 
well documented. The Jicarilla Ranger District has received only sporadic investigations and the 
distribution and character of Navajo sites is less well defined. 

Early Historic Navajo/Dinétah-Gobernador (A.D. 1500 to 1800) 

The Dinétah and Gobernador Phases were first elaborated by Dittert (1958) based on survey work 
completed in the Navajo Reservoir region. Some have argued that Dinétah Phase sites are 
difficult to distinguish using archeological criteria (Eddy 1972). Recently, research has supported 
the validity of the Dinétah as a separate phase (Gerow and Hogan 2000). However, most 
practitioners in the region have merged the Dinétah Phase with the Gobernador Phase and simply 
discussed developments during the period A.D. 1500-1800 under the label “Dinétah-
Gobernador,” which will be used in the following discussion. 

Dinétah-Gobernador (A.D. 1540 to ca. 1770) 

The earlier portion of the historic Navajo period is termed “Dinétah.” Dinétah is typified by what 
appear to be seasonally occupied sites alternating between forked-pole hogans excavated slightly 
into the ground or ramada-like surface structures (Gerow and Hogan 2000). This alternating 
pattern of settlement is consistent with either: (a) semipermanent occupations at hogans with 
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seasonal reliance on ramadas in adjacent areas, or (b) a biseasonal settlement pattern alternating 
between hogans (winter) and ramadas (summer). Although cultivated plant remains have been 
recovered from some Dinétah Phase sites (Eddy 1972), suggesting a reliance on agriculture, the 
majority of remains are more consistent with hunting and gathering activities (Gerow and Hogan 
2000; Wilshusen et al. 1995). 

There are a total of 129 sites in the district whose characteristics are consistent with Dinétah 
Phase occupations. Of these, 44 percent each are situated in the Compañero and La Jara 
watersheds, with about 9 percent in the Bancos watershed, about 2 percent in the Tapacito 
watershed, and less than 1 percent in the Carracas watershed (see “Water Resources” section ). 
These components represent slightly more than 7 percent of all known components and are 
present at slightly more than 11 percent of all known sites in the district. 

Gobernador Phase sites are usually dated to ca. 1696 (Gerow and Hogan 2000; Wilshusen et al. 
2000). This coincides with the reconquest of New Mexico by Vargas and the attendant 
abandonment of many Rio Grande pueblos. It was once thought that former residents of these 
pueblos then took refuge with the Navajo, remaining there for many years and, in some instances, 
intermarrying into Navajo groups (Gerow and Hogan 2000; Marshall and Hogan 1991). While the 
overall extent of this exodus is not clear, it nonetheless does not seem to have been substantial 
(Gerow and Hogan 2000; Marshall and Hogan 1991). 

Gobernador Phase sites contrast strongly with Dinétah Phase sites, consisting of forked-stick, 
cribbed log, or stone masonry hogans (Eddy 1972; Gerow and Hogan 2000; Marshall and Hogan 
1991, Wilshusen et al. 2000). Pueblitos, fortified sites, ramadas, and sweat-lodges are also 
common. The phase is identified primarily by the presence of Gobernador Polychrome and 
Gobernador Indented pottery, as well as high proportions of Dinétah Gray pottery (Dittert 1958; 
Eddy 1972; Marshall and Hogan 1991; Wilshusen et al. 1995, 2000). Although “trade” wares 
such as Jeddito Yellow, Jemez Black-on-white, or Northern Rio Grande glazewares were once 
thought more closely associated with Gobernador Phase occupations, subsequent research has not 
supported this correlation (Wilshusen et al. 1995, 2000). 

Settlement data, as well as archaeobotanical remains, suggest that the Gobernador Phase was 
typified by agricultural pursuits (Wilshusen et al. 1995). Sites seem to be concentrated near 
stream confluences, suggesting agriculture was an important subsistence activity (Eddy 1972; 
Gerow and Hogan 2000). This inference is supported by the recovery of botanical remains 
indicating that corn, squash, and beans were cultivated (Marshall and Hogan 1991). Storage of 
agricultural products took place in subfloor pits within hogans, in outside storage pits, and in 
rockshelters (Eddy 1972; Marshall and Hogan 1991). The presence of corrals and sheep pens, in 
conjunction with the recovery of sheep, goat, and horse bones, indicates that herding was an 
important aspect of subsistence activities at Gobernador Phase sites (Marshall and Hogan 1991). 

Pueblitos were earlier attributed to Puebloan immigrants seeking refuge from possible Spanish 
retribution following the Pueblo Revolt of 1680 (Eddy 1972). However, tree-ring dating of 
pueblito sites indicates that many date to the 1700s, well after the revolt. Consequently, pueblitos 
have more recently been reinterpreted as defensive sites used by Navajo in response to Ute 
incursions (Eddy 1972; Gerow and Hogan 2000; Marshall and Hogan 1991; Wilshusen et al. 
2000). Three pueblito sites in the district were listed on the National Register of Historic Places 
(NRHP) on January 21, 1987, as part of a thematic nomination of Gobernador Phase Navajo 
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Refugee sites in the Dinétah area. The National Register sites are Pueblito Canyon Ruin, Cabresto 
Mesa Tower Complex, and Pueblito East Ruin, all of which are located in the La Jara watershed. 

There are a total of 171 recorded sites in the district whose characteristics are consistent with 
Gobernador Phase occupations. These components represent about 10 of all known components 
and are present at 15 percent of all known sites in the district. Of these, 42 percent are situated in 
the La Jara watershed, 26 percent are in the Compañero watershed, 20 percent are in the Bancos 
watershed, and about 2 percent are in the Tapacito watershed. There are no sites from this period 
in the Carracas watershed (see “Water Resources” section for watershed locations). 

Historic Southern Utes (A.D. 1600 to Present) 

Despite the lack of recorded archeological evidence of Southern Ute occupations in the Jicarilla 
Ranger District, ethnographic and documentary sources indicate that this region encompasses 
lands formerly used by this group. 

The Southern Ute are variously argued to have arrived in northern New Mexico as early as A.D. 
1300 (Schroeder 1965), but certainly no later than the 1600s (Gerow and Hogan 2000). Loosely 
organized into as many as seven bands, the Capote band is tentatively identified as having resided 
in the general area of the district until the mid-19th century (Gerow and Hogan 2000; Jefferson et 
al. 1972; Schroeder 1965; Torrez 1989). 

Prior to Spanish contact, Ute subsistence relied primarily on wild plant and animal resources, 
although some domesticates (e.g., corn) were also cultivated (Jefferson et al. 1972). Reliance on 
resources distributed seasonally in different geographic zones was accompanied by a relatively 
high degree of mobility. Mountains were favored for hunting and gathering during the summer 
and fall (Torrez 1989). Spanish and Pueblo goods were obtained from periodic markets at 
Abiquiu to the east, usually in exchange for wild resources (Torrez 1989). 

Seasonal movement patterns typifying Ute groups throughout much of the 17th, 18th, and 19th 
centuries left little archeological evidence of their presence. Ethnographic descriptions indicate 
that Ute camps consisted of tipis, cooking features, and minimal long-term storage facilities 
(Jefferson et al. 1972). As a consequence, protohistoric and historic Ute archeological sites are 
difficult to identify since they exhibit minimal amounts of discarded artifacts and features, if 
present, can be ephemeral. 

Historic Jicarilla Apache (A.D. 1600 to Present) 

The district is west of the nominal traditional territory of the Jicarilla Apache (Anonymous 1974; 
Tiller 1979). Accordingly, there is minimal archeological evidence of Jicarilla Apache 
occupations in the district. 

The Jicarilla Apache were one of a number of Southern Athabaskan-speaking groups who 
migrated into Colorado and northern New Mexico between A.D. 1300 and 1600, largely in 
response to pressures from other American Indian groups. By ca. A.D. 1700, the arrival of 
Comanches accelerated the migration process that had been underway for some time 
(Anonymous 1974; Thomas 1974; Tiller 1979). 

Prior to Spanish contact, Jicarilla Apache subsistence relied primarily on wild plant and animal 
resources, although there is evidence that domesticates (e.g., corn) were also cultivated (Thomas 
1974; Tiller 1979). Reliance on resources distributed seasonally in different geographic zones 
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was accompanied by a relatively high degree of mobility. As horses were acquired from Spanish 
settlers, Spanish and Pueblo goods were frequently obtained from raiding expeditions⎯often in 
alliance with the Navajo⎯against Spanish and Pueblo settlements along the Rio Grande (Thomas 
1974). The Jicarilla were major trade partners with the Spanish as well prior to 1720. 

Seasonal movement patterns typified Jicarilla Apaches throughout the 17th, 18th, and 19th 
centuries. Ethnographic descriptions indicate that Jicarilla Apache settlements alternated between 
semisedentary villages (“rancherias”)⎯described in contemporary accounts as consisting of flat-
roofed adobe structures⎯and seasonal hunting and gathering camps (Thomas 1974; Tiller 1979). 
As a consequence, protohistoric and historic Jicarilla Apache archeological sites are difficult to 
identify since they exhibit minimal amounts of discarded artifacts and features, if present, can be 
ephemeral. 

By the mid-19th century, acquisition of the territory by the U.S., combined with decades of 
progressive incursions on their territory, caused the Jicarilla Apache to largely abandon their 
former subsistence practices. During this period, Jicarilla Apache re-emphasized hunting, 
gradually reducing their emphasis on agriculture (Anonymous 1974; Tiller 1979). Despite these 
difficulties, large villages were still found (Anonymous 1974). 

There are only three recorded sites in the district whose characteristics are consistent with historic 
Apache occupations. This represents less than ¼ of 1 percent of all known components and about 
¼ of 1 percent of all known sites in the district. Two are situated in the Carracas watershed and 
one in the Bancos watershed (see “Water Resources” section for watershed locations). The actual 
spatial distribution of Apache sites remains uncertain given the small numbers that are known. 

Euro-Anglo 

There is obvious overlap between events that occurred during the preceding Navajo historic 
periods and events more closely associated with Euro-Anglo occupations of the region. While 
reference is made to related Navajo events, the primary focus of this section is on events related 
to post-contact (A.D. 1540) Euro-Anglo activities. This general period, in turn, is segmented into 
Spanish, Mexican, and American (A.D. 1848 to present) periods. Although the American 
Territorial Period formally began in 1848, America controlled the territory since 1846. 

Spanish Colonial Period (A.D. 1539 to 1821) 
The earliest evidence of Spanish entry (entrada) into New Mexico is associated with the 
appearance of Coronado’s expedition in 1540 (Winship 1990). Initial contacts with the 
inhabitants were not promising insofar as the Spaniards, prompted by Marcos’ reports of great 
wealth, viewed the inhabitants as potential sources of wealth or information about where such 
wealth could be found (Winship 1990). Greeted by showers of arrows at some pueblos, 
Coronado’s men soon found that reports of gold were overstated and that their likely reception in 
other villages would be equally confrontational (Winship 1990). In 1542, after smaller 
expeditions into the surrounding country revealed no great wealth, Coronado’s expedition 
withdrew to Mexico. 

The Spanish did not return to the region until several decades had passed. In 1598, Oñate arrived 
with a large party of colonists, soldiers, and priests, to establish the village of San Gabriel, near 
the modern-day Pueblo of San Juan. This marked the first serious attempt to establish permanent 
settlements in the region. According to Salmerón (1966), Oñate found little of the wealth that had 
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prompted Coronado’s expedition some 50 years earlier. In 1604, Oñate traversed portions of the 
region on his way to the Hopi Mesas and thence westward to California (Salmerón 1966). He 
returned by the same route, but did not establish any new Spanish settlements along the way. It is 
during Oñate’s travels that we find the first written reference to the presence of Navajo Indians in 
what is today the Navajo heartland. They were referred to by Salmerón (1966) as “Apache 
Indians of Nabaju.” 

There is almost no documentary evidence regarding the Jicarilla Ranger District area between 
Oñate’s arrival in 1598 and the Pueblo Revolt of 1680. Seventeenth century Spanish settlements 
in the area were minimal and concentrated along the Rio Chama and Rio Grande valleys. 

It is reasonable to assume that Spanish settlement brought new technologies and ways of life to 
indigenous peoples. Among the most important introductions were the use of metal; the 
introduction of domestic animals; new crops including wheat and barley, onions, garlic, and 
chiles; and to the detriment of the region’s inhabitants, Old World diseases. By 1650, sheep and 
goat husbandry appear as progressively more important components of Native American 
subsistence. The Pueblo Revolt of 1680, as well as the 1694 rebellion that followed Vargas’ 1692 
reconquest of New Mexico, was accompanied by the relocation of the inhabitants of some Rio 
Grande pueblos. 

Spanish activities during the 18th century focused primarily on consolidating their holdings in the 
Rio Grande valley. Settlements dating to this time period are unknown in the Jicarilla Ranger 
District. 

Mexican Period (A.D. 1821 to 1848) 
Mexico’s declaration of independence from Spain in 1821 was accompanied by the opening of 
the Santa Fe Trail. This inaugurated a period of progressively greater interaction between Euro-
Anglos from America and New Mexico’s Native American and Hispanic residents. 

Excluding events taking place in Navajo country, discussed earlier, this period is not particularly 
noteworthy with respect to Mexican activities in the Jicarilla Ranger District. There were no lands 
awarded during this period. 

Like their Spanish Colonial predecessors, settlements were sparse during the Mexican Period. 
The closest Mexican Period land grant to the district was Tierra Amarilla (1832). There are only 
three Mexican period components in the Jicarilla Ranger District, all found in the Bancos 
watershed. 

Euro-Anglo Period (1848 to Present) 
In 1846, the arrival of Americans into New Mexico ushered in a new era in the region’s history. 
With the subsequent defeat of the Mexican Army, and agreements reached under the Treaty of 
Guadalupe, New Mexico officially became a territory of the U.S. 

Conditions during the period between 1848 and the outbreak of the Civil War remained largely 
unchanged from those observed during the Mexican Period. Anglo or Hispanic settlements were 
very few in number. 

The initial impetus for Anglo settlement in the region can be traced to passage in 1862 of the 
Homestead Act. Intended to promote settlement of the American West, the act provided 160 acres 
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to claimants once they “proved up” their claim by living and working on it. In the San Juan Basin, 
however, homesteading was inhibited by deteriorating conditions between settlers and Jicarilla 
Apaches, as well as constraints imposed by the instability of the Civil War. 

Anglo settlements in the Jicarilla Ranger District did not emerge until the late 1870s. Unless 
otherwise noted, all of the following establishment dates are from Julyan (1996). Among the 
earlier settlements in the region were Blanco (1870s), Gobernador (1875), and Rosa (1888), all 
near district land. 

Perhaps the most pivotal event to affect the region as a whole was the establishment of the 
Jicarilla Apache Reservation in 1880 (Wilson 1964). Due largely to pressure from ranching 
interests, this reservation was closed between 1883 and 1887, at which time the Federal 
Government forced the Jicarilla Apaches to relocate to the Mescalero Apache Reservation in the 
southern part of the state. The forced relocation failed and, in 1887, the reservation was re-
established at its former site. 

Many initial economic activities typical of the mid- to late-19th century focused on farming and 
ranching. Farming varied from rainfall based dryland farming in upland areas to irrigated 
agriculture in river valleys that had relatively perennial flows. Ranching focused almost 
exclusively on sheep, although some cattle were also raised. Sheep ranching expanded rapidly, 
with totals in the state increasing from 250,000 in 1830 to over 4,000,000 in 1880. Beginning in 
the 1850s and persisting through the 1860s, there were trail drives of large herds westward along 
a route that closely paralleled the Old Spanish Trail (Williams 1986). 

In 1881, the “Farmington Branch” of the Denver and Rio Grande Western Railroad was 
constructed. Intended largely to transport commodities—particularly fruit—northward and 
manufactured goods into the San Juan Basin, a spur line extending from Durango, Colorado, 
southward to Aztec and Farmington was completed in 1905 (Myrick 1990). 

There are only 32 recorded sites containing artifacts consistent with Spanish-Mexican-Anglo 
period occupations in the district. This represents 1.8 percent of all known components and 2.8 
percent of all known sites in the district. Of these, 34 percent are in the Bancos watershed, 28 
percent are in the Tapacito watershed, 16 percent are in the La Jara watershed, 9 percent are in the 
Compañero watershed, and about ½ of 1 percent are found in the Carracas watershed (see “Water 
Resources” section for watershed locations). Given the small numbers of such occupations, the 
significance of variations in the geographic distribution of historic Spanish-Mexican-Anglo sites 
is uncertain. 

Traditional Uses 
Some traditional uses of district lands by people from adjacent tribes include the cutting of 
firewood and collection of oak leaves for ceremonial purposes. While the discussion of impacts 
focuses on effects to archeological sites because they are discreet locations that are more easily 
identified, traditional use areas that are accessed for the collection of traditional materials may 
also be affected. The Carson National Forest consults with 16 tribes that have cultural affiliations 
to the area. A list of these tribes and the consultation efforts conducted for this DEIS are included 
in chapter 5. It is likely that there are traditional cultural properties and traditional uses currently 
not documented by the Forest Service on the Jicarilla Ranger District. If tribal consultation results 
in the identification of additional, currently unknown, traditional uses and traditional cultural 
properties, impacts to those areas would be considered during the final EIS, during site-specific 
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environmental assessments that would be conducted prior to approval of applications for permits 
to drill, or while siting of new roads and pipelines. 

Site Density, Site Types, and Attributes of Sites 
The following section discusses variability in archeological sites by gross time period, cultural 
affiliations/components, average size, and occurrence of features in each of the watersheds 
comprising the district. It must be emphasized that almost 10 percent of the entire district has 
been subject to archeological survey. There is bias in the survey locations because they are 
determined by the prime locations for access to natural gas, as most cultural resource surveys 
performed in the district are completed as part of the application process for permits to drill wells. 
Specific survey percentages by watershed range from a low of 7.5 percent (Compañero) to 8.4 
percent (Bancos) to 9.7 percent (Tapacito) to 12.2 percent (La Jara) to 12.7 percent (Carracas). To 
date, 1,133 archeological sites have been recorded. 

Accordingly, estimates of some archeological parameters—site density and the presence or 
absence of certain types of sites—are tenuous because they are based on limited data. Some types 
of sites may occur in the district that are not included in the projections because they have not yet 
been found. Since all projections of the total numbers of archeological sites are based on average 
site densities within each watershed, projections should be considered rough approximations. 

Watershed-specific site density estimates were obtained from the Carson National Forest. The 
overall number of archeological sites varies from a high of 9.1 per 100 acres in the Compañero 
watershed to a low of 5 per 100 acres in the Tapacito watershed (table 68) based on a survey 
coverage of almost 10 percent of the district. 

Table 68. Watershed-specific archeological site densities in the district 

Watershed 5th- level HUC Sites/Acre Sites/100 Acres Acres/Site 

Bancos 14080101134 0.08 8.5 11.8 
Carracas 14080101060 0.05 5.1 19.7 
Compañero 14080103050 0.09 9.1 10.9 
La Jara 14080101136 0.06 5.8 17.3 
Tapacito1 14080103030 0.05 5.0 20.2 
Source:  USFS 2005f. 

1 Tapacito watershed is combined with the Compañero watershed in most discussions throughout this document due 
to its small acreage within the district. It is listed here because the site density is different from that in Compañero, 
which has been taken into account in the subsequent effects calculations. 

Table 69 shows the relative frequency of components by watershed and cultural affiliation. For 
the district as a whole, the ratio of sites containing prehistoric components to sites containing 
historic components is approximately four prehistoric components for every historic component, 
based on limited survey data. 
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Table 69. Frequency of components and sites by watershed and cultural affiliation in the 
Jicarilla Ranger District 

Watersheds 

Period Bancos Carracas Compañero La Jara Tapacito Unknown Total 

PaleoIndian 0 0 0 0 0 0 0 

Archaic 3 2 0 0 0 0 5 

Basketmaker II-
Los Pinos 0 2 0 1 0 0 3 

Basketmaker III-
Sambrito  63 2 18 19 1 6 109 

Pueblo I-Rosa 283 35 89 237 4 21 669 

Pueblo I-Piedra 234 30 85 155 2 20 526 

Pueblo II-Arboles 35 6 13 44 0 7 105 

Pueblo III-
Largo/Gallina  1 2 1 3 0 0 7 

Navajo-Dinétah 12 1 57 57 2 0 129 

Navajo-
Gobernador 34 0 61 71 3 2 171 

Anglo-Hispanic 11 2 3 5 9 2 32 

Apache 1 2 0 0 0 0 3 

Total 
Components 677 84 327 592 21 58 1,759 

Total Sites 419 84 214 368 11 37 1,133 
Source:   USFS 2005f.; total sites = 1188, phase designations only available for 1133 

Table 70 summarizes the most common types of sites likely to be found in each watershed. This 
table provides a snapshot of the kinds of sites that archeologists would likely encounter as they 
work in each watershed. Most watersheds in the Jicarilla Ranger District contain relatively high 
proportions of prehistoric Pueblo I components. Each site contains a variety of features. Among 
these, pithouses, roomblocks, hearths, middens, mounds, and isolated rooms are commonly 
found. Bancos, La Jara, and Compañero watersheds contain high numbers and diversity of 
features, while the Carracas watershed does not. In general, archeological sites in these 
watersheds are complex. 
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Table 70. Summary of types of sites most likely to be encountered in watersheds in the 
Jicarilla Ranger District 

Watershed Types of Sites Likely to be Encountered and Their Attributes 

Bancos Site density averages 8.5 sites/100 acres. Structural sites (i.e., those with 
roomblocks, pithouses, hearths) comprise 68 percent of the recorded sites in this 
watershed. The ratio of prehistoric to historic sites is 11:1. About 10 percent of the 
sites have multiple components. Sites contain disproportionately prehistoric Pueblo 
I sites containing approximately equal numbers of Rosa and Piedra components; 
secondary presence of sites containing Basketmaker III (Sambrito) components. 
Sites average 9,532 m2 in area. Sites are situated at an average elevation of 6,834 
feet. The overall variety of features found at sites in this watershed is third highest 
of all the watersheds in the district. In declining order of frequency, middens, 
hearths, roomblocks, mounds, and pithouses are among the more common features 
found at sites in this watershed. 

Carracas Site density averages 9.1 sites/100 acres. Structural sites (i.e., those with 
roomblocks, pithouses, hearths) comprise 62 percent. The ratio of prehistoric to 
historic sites is almost 19:1. About 31 percent of the sites have multiple 
components. Sites contain disproportionately prehistoric Pueblo I sites containing 
approximately equal numbers of Rosa and Piedra Phase occupations; very few 
historic Navajo sites. Sites average 10,092 m2 in area. Sites are situated at an 
average elevation of 6,849 feet. The overall variety of features found at sites in this 
watershed is the lowest of all the watersheds in the district. In declining order of 
frequency, mounds, pithouses, and middens are among the more common features 
at sites in this watershed. 

Compañero Site density averages 9.1 sites/100 acres. Structural sites (i.e., those with 
roomblocks, pithouses, hearths) comprise 79 percent. The ratio of prehistoric to 
historic sites is 1.5:1. About 7 percent of the sites have multiple components. Sites 
contain approximately equal proportions of prehistoric Pueblo I sites and historic 
Navajo sites; Pueblo I sites contain roughly equal numbers of Rosa and Piedra 
components; Navajo sites contain roughly equal numbers of Dinétah and 
Gobernador components. Sites average 3,746 m2 in area. Sites are situated at an 
average elevation of 7,164 feet. The overall variety of features found at sites in this 
watershed is second highest of all watersheds in the district. In declining order of 
frequency, hearths, pithouses, and isolated rooms are among the more common 
features found at sites in this watershed. 

La Jara Site density averages 5.8 sites/100 acres. Structural sites (i.e., those with 
roomblocks, pithouses, hearths) comprise 60 percent. The ratio of prehistoric to 
historic sites is over 5:1. About 7 percent of the sites have multiple components. 
Sites contain disproportionately prehistoric Pueblo I sites containing approximately 
1.5 times as many Rosa components as Piedra components; secondary presence of 
historic Navajo sites containing roughly equal numbers of Dinétah and Gobernador 
components. Sites average 6,590 m2 in area. Sites are situated at an average 
elevation of 7,105 feet. The overall variety of features found at sites in this 
watershed is the highest of all watersheds in the district. In declining order of 
frequency, hearths, pithouses, middens, mounds, and isolated rooms are among the 
more common features found at sites in this watershed. 
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Table 70. Summary of types of sites most likely to be encountered in watersheds in the 
Jicarilla Ranger District 

Watershed Types of Sites Likely to be Encountered and Their Attributes 

Tapacito This watershed contains few sites so that characterizations are tenuous. Site density 
averages 5 sites/100 acres. Structural sites (i.e., those with roomblocks, pithouses, 
hearths) comprise 91 percent. The ratio of prehistoric to historic sites is 0.8:1. About 
22 percent of the sites have multiple components. Sites contain approximately equal 
proportions of prehistoric Pueblo I sites and historic Navajo sites. Sites average 
21,522 m2 in area. Sites are situated at an average elevation of 7,131 feet. 

Sources:   NMARMS 2004. 

Environmental Consequences 
This section presents the results of analyses of potential alternative-specific impacts to cultural 
resources in the Jicarilla Ranger District. Each of the four alternatives includes varying 
combinations of new well construction, as well as access roads and pipelines that may be 
constructed as part of proposed oil and gas expansion in the Jicarilla Ranger District. 

Overview 
Under the provisions of the National Historic Preservation Act (NHPA 1966, as amended; 16 
U.S.C. §470), adverse effects to cultural resources include a variety of criteria affecting the 
potential eligibility of cultural resources for inclusion on the National Register of Historic Places 
(36 CFR §800.9b). Specifically, effects may be deemed adverse according to the following (36 
CFR §800.5[1]): 

An adverse effect is found when an undertaking may alter, directly or indirectly, any of the 
characteristics of a historic property that qualify the property for inclusion in the National 
Register in a manner that would diminish the integrity of the property’s location, design, 
setting, materials, workmanship, feeling, or association. Consideration shall be given to all 
qualifying characteristics of a historic property, including those that may have been identified 
subsequent to the original evaluation of the property’s eligibility for the National Register. 
Adverse effects may include reasonably foreseeable effects caused by the undertaking that 
may occur later in time, be farther removed in distance or be cumulative. 

Under this regulation, adverse effects may be direct—related to a specific project—or indirect—
arising at a later time as a consequence of a given project. Specific examples of adverse effects 
cited in statute include (36 CFR §800.5[2]i-vii): 

• Physical destruction of or damage to all or part of the property. 
• Alteration of a property, including restoration, rehabilitation, repair, maintenance, 

stabilization, hazardous material remediation, and provision of handicapped access, that 
is not consistent with the Secretary’s standards for the treatment of historic properties (36 
CFR, Part 68) and applicable guidelines. 

• Removal of the property from its historic location. 
• Change of the character of the property’s use or of physical features within the property’s 

setting that contribute to its historic significance. 
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• Introduction of visual, atmospheric or audible elements that diminish the integrity of the 
property’s significant historic features. 

• Neglect of a property that causes its deterioration, except where such neglect and 
deterioration are recognized qualities of a property of religious and cultural significance 
to an Indian tribe. 

Under the actions evaluated in this DEIS, the predominant cause of potential direct impacts to 
cultural resources would be surface-disturbing activities related to construction of new gas wells 
and associated infrastructure, including roads and pipelines. Other potential impacts, such as 
changes to the visual quality that affects a site’s setting or surroundings, impacts to the cultural 
landscape, the introduction of elements out of character with the surroundings, the isolation of a 
site from its setting, increased erosion that exposes or damages a site, deposition of sediment 
from offsite erosion, and impacts to standing structures from vibrations of construction or drilling 
equipment may affect the integrity of the sites. There is a potential for vandalism of cultural 
resources where roads enable public access. All of these are potential adverse direct or indirect 
environmental consequences to cultural resources that may be caused by increased gas well 
development; however, sites are usually protected, mainly through avoidance but sometimes 
through other mitigation measures.  

It is important to recognize that, in compliance with Federal law and Forest Service policy, site-
specific cultural resource surveys of the location of specific construction projects, like 
applications for permits to drill or new road construction, are conducted before approval for the 
project is given. Any site-specific gas development or other surface-disturbing activity would be 
preceded by Class III (100 percent) archeological surveys to locate sites, consistent with the 
requirements of Section 106 of the National Historic Preservation Act (1966). Following the 
identification and recording of archeological sites, mitigation measures appropriate to the 
proposed undertaking would be implemented. Such measures would most likely include 
avoidance of cultural resources by redesigning the alignments of roads or locations of wells, or 
data recovery operations at sites where construction activities would constitute an adverse effect 
and avoidance cannot be accomplished. Data recovery would be pursued only after avoidance 
options have been exhausted. Data recovery plans would be developed specific to individual 
archeological sites and appropriate consultation with various entities (e.g., SHPO, tribes) 
implemented prior to, and during, data recovery operations. 

Consistent with the statutory requirements of Native American Graves Protection and 
Repatriation Act (NAGPRA) (1990 (25 U.S.C. 3001 seq.)), agreements in the form of 
memoranda of understanding are required with specific tribes if human remains may be 
encountered during excavations at some of the sites. Where the probability of encountering 
human remains is high, tribal representatives would be consulted regularly to ensure that such 
remains are accorded appropriate treatment and reburial. 

Tribal Consultation and Traditional Cultural Properties 
Some traditional uses of district lands by people from adjacent tribes include the cutting of 
firewood and collection of oak leaves for ceremonial purposes. While the discussion of impacts 
focuses on effects to archeological sites because they are discreet locations that are more easily 
identified, traditional use areas accessed for the collection of traditional materials may also be 
affected. 
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As part of their Federal trust responsibility, the Forest Service consults with 16 different tribes 
that have a cultural affiliation to the area. This consultation occurs within an established 
government-to-government relationship and makes the tribe a “beneficiary” of the trust 
relationship with the Federal Government. If tribal consultation results in identification of 
additional, currently unknown, traditional uses and traditional cultural properties, impacts to those 
areas would be considered during the final EIS or during site-specific environmental assessments 
that would be conducted prior to approval of applications for permits to drill or the siting of new 
roads and pipelines. 

Potential Impacts and Methods for Calculating Impacts 
Calculations of surface disturbance follow the assumptions described under the “Minerals, 
Surface Disturbance Associated with Gas Extraction Activities” section and in chapter 2. Because 
any surface disturbance could directly affect cultural resources, the acreage of initial, short-term 
surface disturbance (see “Soils, Watershed Management, and Water Resources” section for 
definition) would be the most important to consider. Any revegetation of short-term surface 
disturbance may further affect cultural resources should they be present at that location. Any 
surface disturbance can be considered a permanent impact to cultural resources. 

For each proposed well location, a standard multiplier of 3 acres per well was used to calculate 
the projected amount of initial surface disturbance from construction of new well pads. For road 
construction, projected impacts could arise from: (1) the construction of new roads, and (2) the 
regrading and re-opening of existing roads. The multiplier used to project the acreage of initial 
surface disturbance from construction of new roads and pipelines was 5.45 acres per mile. 

There are no differences between Alternatives B and D with respect to the projected amount of 
acreage that would be disturbed so potential direct impacts to cultural resources would be similar. 
Alternatives A and C—in which 18 wells and 4.4 miles of roads in areas currently unleased 
would remain unleased—would reduce the projected amount of surface disturbance slightly. 
These differences are displayed by watershed in table 71. 

To predict the possible number of archeological sites that could be directly affected by projected 
surface disturbance in each watershed, the total estimated acreage of surface disturbance for 
predicted wells and roads was multiplied by the watershed-specific site density shown in table 67. 
These data are summarized in table 72 below. It is notable that proportionately large acreages of 
surface disturbance from new wells, roads, and pipelines is projected to occur in watersheds that 
exhibit relatively high archeological site densities. 

Gas development activities under consideration for the Jicarilla Ranger District are the most 
likely actions to adversely affect the physical integrity of cultural resources. Development 
activities may also consist of less clear-cut impacts, such as alteration of the physical setting in 
which these resources are situated, damage to structures from vibrations due to traffic by heavy 
equipment and drilling operations, and increased vandalism. Following is a consideration of 
potential impacts on cultural resources resulting from each of the four alternative development 
scenarios. 
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Table 71. Areas affected by projected wells and roads by alternative and watershed in 
the district 

Alternatives 

Watershed Component 
A (No 

Action) 
B (Proposed 

Action) C D 

Wells (number) 280 289 280 289 
Bancos 

Roads (miles) 85 86 85 86 
Wells (number) 43 45 43 45 

Carracas 
Roads (miles) 8 9 8 9 
Wells (number) 169 173 169 173 

Compañero 
Roads (miles) 33 34 33 34 
Wells (number) 241 244 241 244 

La Jara 
Roads (miles) 62 64 62 64 
Well (number) 733 751 733 751 
Well (acres) 2,199 2,253 2,199 2,253 
Road (miles) 189  189 193 

Component Total 

Road (acres) 1,029 1,053 1,029 1,053 
Total Acres  3,228 3,306 3,228 3,306 

 

Table 72. Projected number of archeological sites potentially1 affected under each 
alternative 

Watershed Alternative A Alternative B Alternative C Alternative D 

Bancos 111 113 111 113 
Carracas 9 9 9 9 
Compañero 63 64 63 64 
La Jara 62 62 62 62 
Total 244 249 244 249 

1 Mitigation measures would minimize potential damage. The number of sites that could be affected under each 
alternative is provided to estimate the amount that would need protection or mitigation. 

 

It should be emphasized that the impacts discussed are potential impacts that may occur. The 
number of sites actually affected by the development alternatives would be reduced by 
implementing Carson National Forest policies and procedures for avoiding and mitigating 
adverse effects to cultural resources. Projected direct impacts on cultural resources could occur 
due to surface-disturbing activities related to gas development and operations. 

It is likely that, under all alternatives, intact cultural sites such as pueblitos could experience 
indirect or cumulative impacts from vibrations over the long term, caused by drilling operations 
and heavy equipment used during construction and maintenance operations for gas wells. Several 
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studies in the Four Corners region have documented impacts to historical structures from the 
vibration associated with the use of heavy equipment (King, 2001; King et.al., 1986, 1985). The 
research suggests minimal operation distances to any wall over 5 feet high for various types of 
heavy equipment. Distances for typical types of equipment associated with the development and 
maintenance of gas operations include: pickup truck – 55 feet, water truck – 65 to 80 feet, and 
front-end loader at 40 feet. There have not been any specific studies on vibration impacts to sites 
from drilling rigs. 

Other adverse impacts that may occur include vandalism from providing public access to new 
areas in the district; changes to the surroundings of cultural resources that adversely affect their 
visual context; alteration of the integrity of the property’s location, design, setting, materials, 
workmanship, feeling, or association; or isolation of a site from its surroundings (e.g., a forked 
stick hogan surrounded by a compressor station, gas well, road, and several pipelines). 

Alternative A (No Action) 
New Leasing Decisions: Unleased parcels would not be leased or developed under Alternative A, 
so this would account for 18 fewer numbers of projected wells and 4 miles less of roads to be 
constructed compared to Alternatives B and D. This would result in a projected 78 fewer acres of 
ground disturbance. Additional less miles of road would mean slightly less access to potential 
sites which could reduce vandalism. 

Winter Big Game Range Open Road Densities: Open road densities would be decreased within 
winter big game range areas by gating roads to comply with forest plan standards. This would 
further limit public vehicle access, including off-road vehicles, within these areas, and may also 
reduce vandalism of archeological sites slightly by making it more difficult to access some areas. 

Existing Leases: The majority of impacts to cultural resources under Alternative A would result 
from well and road construction. Approximately 3,228 acres would be subject to new or 
expanded construction of wells and access roads, resulting in a total of 244 archeological sites 
that could be affected by implementation of this alternative, requiring protection or mitigation. 
All leases would operate under standard terms and condition, which allow for well locations to be 
moved up to 200 meters, thereby allowing sites to be avoided in many cases. 

Impacts associated with this alternative would be greatest in the Bancos watershed, although sites 
in the La Jara, Carracas, and Compañero watersheds would also be affected. It should be noted 
that the Bancos and Compañero watersheds contain the highest recorded archeological site 
densities in the Jicarilla Ranger District. Other possible impacts to cultural resources and 
traditional cultural uses, listed in the overview of environmental consequences to cultural 
resources (changes to site’s surroundings, the isolation of a site from its setting, erosion, sediment 
deposition, vibrations from construction or drilling equipment), may also occur but the degree of 
impact cannot be predicted. 

Areas of Resource Concern: No areas of resource concern are proposed under the no action 
alternative. 

Alternative B (Proposed Action) 
New Leasing Decisions: New leases would be developed under Alternative B, adding 18 wells 
and over 4 miles of new roads to the total to be constructed and potentially affecting 5 more 
archeological sites. Most of the wells (9) in unleased parcels are projected to be developed within 
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the Bancos watershed, so this watershed would sustain the greatest impacts if all parcels were 
leased. The proposed action has the potential to slightly minimize impacts to cultural resources 
through implementation of proposed stipulations on new leases that would require wells within 
the unleased parcels to be developed under either no surface occupancy or controlled surface use 
stipulations. These stipulations would provide additional tools to help the Forest Service avoid 
locations that would have adverse effects on cultural resources, including archeological sites, 
cultural landscapes, and traditional cultural properties. 

Winter Big Game Range Open Road Densities: The proposed standard for open road density 
would be higher than under Alternative A within winter elk range and the same within winter 
deer range. The winter elk range standard would be the same as the current open road density, or 
1.1 miles per square mile, which would be met by gating all new roads within this area, as 
proposed under this alternative. Within winter deer range, a few existing roads would have to be 
gated to meet the proposed standard, which is the same as under Alternative A (0.5 mile/square 
mile). The result of the proposed change to the forest plan standard would be that public vehicle 
access would not be restricted in winter elk range beyond current access, so any vandalism due to 
public access in this area would not be limited. 

Existing Leases: The majority of impacts to cultural resources under Alternative B would result 
from construction of the same number of wells and roads on existing leases as under Alternative 
A, with similar impacts. Mitigation measures that comply with Federal law and follow Forest 
Service policy and procedures to protect cultural resources would minimize potential damage, but 
the number of sites that could be affected under each alternative can be considered to provide an 
estimate of the number of sites that would need protection or mitigation. 

Direct impacts associated with this alternative would be greatest in the Bancos watershed. In 
decreasing order, impacts also would be situated in the Compañero, La Jara, and Carracas 
watersheds. It should be noted that the Bancos and Compañero watersheds contain the highest 
site densities in the Jicarilla Ranger District. 

Areas of Resource Concern: Delineation of five areas of resource concern is the basis for 
implementing stipulations on new leases within currently unleased parcels that would constrain 
the locations of well pads and roads and aid in avoidance of impacts to cultural resources. Long-
term plans of development would be required within these areas, which could facilitate locating 
well pads, roads, and pipelines where they would cause the least disturbance to cultural resources. 

Alternative C 
New Leasing Decisions: Unleased parcels would not be leased under this alternative, so 18 fewer 
wells and over 4 miles of new roads would be developed, compared to Alternative B. The impacts 
would be similar to those described under Alternative A. 

Winter Big Game Range Open Road Densities: The forest plan standards for open road density 
within these areas would not be changed, so existing roads would have to be gated to comply. 
The impacts would be similar to those described under Alternative A. 

Existing Leases: The majority of impacts under Alternative C would result from well and road 
construction, resulting in a total of 244 projected archeological sites that could be directly 
affected by development on existing leases, and would require protection, avoidance, or 
mitigation. Because there would be more stringent reclamation requirements under Alternative C, 
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it is possible that long-term bare ground and associated soil erosion would be lower, which could 
help protect buried archeological sites. 

Long-term plans of development would be required for all new development, which could 
facilitate locating well pads, roads, and pipelines where they would cause the least disturbance to 
cultural resources. This type of long-range planning may also help the Forest Service to schedule 
cultural resource surveys in advance, which would support the heritage resources program within 
the district and increase the likelihood of protecting sites. 

Direct impacts associated with this alternative would be greatest in the Bancos watershed, 
although there would be slightly smaller numbers of sites affected in the Compañero, Carracas, 
and La Jara watersheds. Bancos and Compañero watersheds contain the highest site densities in 
the Jicarilla Ranger District. 

Areas of Resource Concern: The five areas of resource concern would be identified to help 
protect and enhance the values for which they were designated. An alternative drilling analysis 
would be completed as part of the long-term plan of development. This may result in the use of 
directional or other unconventional drilling which could in turn result in fewer ground-disturbing 
activities. The areas of resource concern for Bancos, La Jara, and Valencia Canyons all identified 
cultural resources as a primary value to be managed for in these areas. 

No new leases would be issued, so new lease stipulations would be not implemented to protect 
surface resources. Protection would be afforded within these areas because the seven new wells 
and associated new roads projected within them would not be developed. 

Alternative D 
New Leasing Decisions: The 18 new wells and over 4 miles of new access roads projected for 
currently unleased parcels would likely be developed as these areas would be leased. The 
majority of impacts that would result from new well and road construction would be similar to 
those described for Alternative B. 

Winter Big Game Range Open Road Densities: Open road density standards within both 
winter big game range areas would be the same as current open road density. For this reason, no 
existing roads would have to be gated to comply. However, all new roads projected in these areas 
would have to be gated, which would limit future new access to public vehicles and may help 
avoid future vandalism of archeological sites. 

Existing Leases: The impacts of developing existing leases would be similar to those described 
for Alternative A. The primary difference would be that new roads would not have to be gated, 
so, outside the winter big game ranges, public vehicle access to archeological sites would increase 
and could lead to increased vandalism. 

Impacts associated with Alternative D would be greatest in the Bancos watershed, although sites 
in the La Jara, Carracas, and Compañero watersheds would also be affected. It should be noted 
that the Bancos and Compañero watersheds contain the highest site densities in the Jicarilla 
Ranger District. 

Areas of Resource Concern: The only areas of resource concern that would affect gas 
development under this alternative is Vaqueros Canyon, in which the visual quality objective 
would be classified as Partial Retention, lower than under Alternative A. This lowering of the 
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visual quality standards may result in adverse impacts to the cultural landscape for any cultural 
resources in the vicinity. 

Cumulative Effects 
The cumulative effects on cultural resources should take into account all surface-altering actions 
that have occurred or are likely to occur within the Jicarilla Ranger District and region. Many 
recorded archeological sites on the district are at least regionally significant, and some are 
nationally significant because they are uncommon elsewhere. For example, there are a large 
number of early Navajo sites representing the Navajo homeland, many of which still have the 
remains of forked stick hogans. This regional or national importance of some sites within the 
district reinforces the need for protecting significant local cultural resources that may be affected 
from cumulative impacts of management and construction activities within the district and region. 

The overall energy mineral development within the district, including existing development and 
projected development would result in a relatively dense pattern of wells (estimated at four to 
eight well pads per square mile) and associated roads and pipelines. This dense pattern would 
have a cumulative adverse effect on the cultural landscape and most likely on traditional cultural 
properties. Frequent travel on district roads by heavy equipment, such as drilling rigs and water 
trucks, for drilling and maintenance operations may result in long-term adverse impacts to 
historic structures. Monitoring of these structures is needed to document these impacts and 
identify appropriate mitigation measures. 

Within the district, other planned or reasonably foreseeable surface-disturbing activities that may 
affect cultural resources are listed below. Cultural resource surveys would precede any surface-
disturbing activities conducted on National Forest System lands to ensure avoidance or 
appropriate mitigation measures are implemented. 

• Vegetation treatments⎯These include the removal of trees along road and pipeline 
rights-of-way for safety concerns, approximately 50 acres per year; prescribed burning 
totaling over 2,300 acres from 2005 through 2007; treatment of approximately 200 acres 
per year of invasive plants along roads, pipelines, and well pads, primarily through the 
application of herbicides, but also including some grubbing that would disturb surface 
soils and possibly cultural resources. 

• Sandstone pits⎯An estimated 22 additional sandstone pits of 5 acres or less are projected 
to be excavated in the district over the next 20 years. 

• Road maintenance⎯Efforts are planned to bring lease roads up to standards. This would 
involve the removal of berms, installation or improvement of culverts, road ditches, and 
other drainage structures, as well as the addition of all-weather surfacing on roads that are 
particularly unstable and receive heavy equipment traffic. Cultural resource surveys on 
all roads on the district will be completed in the near future. 

Within the New Mexico portion of the San Juan Basin, approximately 31,600 acres of initial, 
short-term disturbance has been projected to occur in the San Juan Basin as a result of oil and gas 
development over the next 20 years (BLM 2003a). Approximately 8 percent of new surface 
disturbance projected for all mineral development in the region would be attributable to gas 
development within the Jicarilla Ranger District. Development on the district would contribute to 
the relatively dense infill drilling that is projected to affect cultural resources in the region. 
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Visual Resources 
Affected Environment 
The Jicarilla Ranger District is located in the San Juan Basin, a region that is visually 
characterized by diverse landscapes with distinctive features and landforms associated with arid 
regions shaped by water and wind erosion. The San Juan Basin includes plateaus and valleys with 
steep escarpments, grand vistas, canyons, and colorful badlands. The region is also popular for 
sightseeing due to several scenic vistas along highways, higher elevations, and riverfronts (BLM 
2003a). 

In contrast to other parts of the San Juan Basin, the terrain within the Jicarilla Ranger District is 
predominantly hilly and generally lacks distinctive relief or landforms. The predominant 
vegetative landscape of the district consists of piñon-juniper woodlands with larger coniferous 
trees intermixed. Qualities of naturalness over the majority of the district have been reduced over 
time due to increasing road density and the number of gas wells associated with infrastructure 
such as pipelines, compressor stations, and borrow pits. 

The majority of the district (90 percent) is designated as a visual quality objective of 
Modification, while approximately 8,800 acres (5 percent) of the district is designated as 
Retention. The area designated as Retention is in Vaqueros Canyon along the U.S. 64 corridor, 
but current conditions are best characterized as meeting the definition of Partial Retention, due to 
gas wells that are visible. Forest plan direction on visual quality objectives allows a deviation of 
one level from the designated objective, so Partial Retention meets forest plan standards. 

Figure 34 shows the visual quality objective classes within the project area. Management of the 
subject categories is described below (USFS 1973): 

Modification: The Modification designation indicates that management activities may 
visually dominate and dictate the characteristic of the landscape. However, landform or 
vegetative alterations must mimic the surrounding landscape in form, line, color, or texture in 
order to maintain scenic integrity. The objectives under Modification should be met within a 
year of project completion. 

Retention: The Retention designation indicates that management activities may not be 
visually evident, and contrasts in form, line, color, or texture must be reduced during or 
immediately after the management activity. 

The Jicarilla Ranger District does not include any designated wilderness or roadless areas, 
although there are areas that are considered sensitive to visual change due to lower road densities, 
high values for wildlife habitat, and cultural resources, as compared to the rest of the district. 
These areas include Bancos Canyon, Fierro Canyon and Mesa, Valencia Canyon, and La Jara 
Canyon. Because Vaqueros Canyon is located along U.S. Highway 64 and is part of the Native 
Heritage Trail Scenic Byway, it has a high number of viewers, compared to the rest of the district. 
For this reason, preservation of visual quality is particularly important. 
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Figure 34. Visual quality objective classes within the project area “Environmental 
Consequences” 
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The primary issue associated with visual resources is the degree of visible change that may occur 
in characteristic landscapes, viewsheds, and areas with high scenic value. Project activities can 
introduce differing elements of form, line, color, and texture into the landscape through 
construction or placement of constructed features such as roads, structures, equipment, or 
manipulation of vegetation. Effects can also result when actions change scenic integrity or result 
in conditions that produce unattractive landscapes. 

The degree of contrast and dominance of changes within the viewing area are the measure of 
change. Contrast depends on viewing distance and size of the features. Generally, the foreground 
refers to the detailed landscape in an area generally within  ½ mile from the viewer, the middle 
ground is the zone between the foreground and background, generally from ½ mile to 4 miles 
from the viewer, and the background is generally beyond 4 miles from the viewer; this is  the 
distant part of the landscape (USFS 1995). In conjunction with the degree of contrast, the 
sensitivity or visual value of a location is considered when assessing overall impact to visual 
resources. Noticeable levels of visual modification in areas with a lower visual quality objective  
value (e.g., Modification or Maximum Modification) would produce less impact than the same 
degree of change in an area that has a higher visual quality objective value, such as Partial 
Retention, Retention, and Preservation (USFS 1973). 

Primary concerns associated with energy development on the visual quality of the district include 
visibility of constructed features—these features include roads, well pads, and pipelines; road 
degeneration from heavy trucks and vehicles following rain and snow; and unreclaimed sites and 
discarded equipment. 

Under all alternatives, construction of new well pads, pipelines, road segments, and associated 
components have the greatest potential to alter visual conditions. Other components associated 
with oil and gas production and developments include water disposal facilities, onsite storage 
tanks, and compressor stations. 

Well pads and facilities are visually dominant in the foreground and greatly alter the immediate 
environs. Several conditions influence the visibility of new and existing elements, such as 
vegetative cover type and density, terrain and line of site, and presence of other elements with 
visual dominance in the viewing area. When vegetative cover is low growing, thin, or open 
canopy, new well pads and equipment would produce a moderate degree of contrast and change 
in the foreground. When vegetative cover is moderate to dense, clearing for new pads would 
introduce a high degree of change in the foreground in addition to moderate change on middle 
ground views. Most gas facilities and related infrastructure have relatively little visibility in 
distant landscape views and, therefore, have little impact from afar except where vegetation is 
dense or line of site is uninterrupted (BLM 2003a). 

Construction activities result in short-term visual impacts such as dust, truck traffic, nighttime site 
lighting, and placement of heavy equipment. Longer-term impacts result from clearing vegetation 
for new well pads, pipelines, and roads. The contrast created by vegetation removal depends on 
the type and density of vegetation cover. Longer-term visual scars can also be created on some 
sites that require a large amount of cutting and filling of the ground surface; such changes 
contrast with surrounding landforms. Structural contrast is largely related to the distance from 
which components are observed. In general, during the production phase, well pad facilities 
(especially storage tanks) become subordinate to the landscape in the foreground view (up to ½ 
mile) and noticeable, but not dominant, to a casual observer in a background view (over 4 miles) 
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(BLM 2002b). Other larger facilities (e.g., new pipeline corridors, longer road segments, 
compressor stations, or resource storage centers) may also be visible in distant views (BLM 
2003a). Furthermore, no irretrievable or irreversible resource impacts are expected to be incurred 
from any of the alternatives detailed below. 

The following assumptions were made in the visual resources analysis: 

• Oil and gas development within areas with a visual quality objective of Retention would 
not be considered a significant impact to visual resources unless the area does not meet 
requirements of Partial Retention. Forest plan direction on visual quality objectives 
allows a deviation of 1 level. 

• The primary causes of adverse impacts to visual quality of the district include: 
The visibility of constructed features (roads, well pads, pipelines, and compressor 
stations) in the landscape has the greatest potential to alter visual conditions. 
User-created roads have caused adverse impacts to visual quality. These impacts are 
generally short term in nature, as these unnecessary roads are closed and obliterated 
by the forest. 
These well pads, roads, pipelines, and associated clearing of vegetation are located in 
prominent and visible locations. Well pad size and density contribute to the degree of 
modification to the natural landscape. 
A minor contributor is an unreclaimed site that adds to the preponderance of 
constructed intrusions in the landscape. 

Alternative A (No Action) 
Under Alternative A (the no action alternative), standard lease terms and conditions or limited 
surface uses—as identified in the forest plan—would continue to guide management of the 
district. The forest plan states that visual resources will be managed according to the visual 
quality objectives, and that the overall goal is to meet the planned objectives. 

New Leasing Decisions: Under Alternative A, the small percentage of unleased lands 
(approximately 3,800 acres) would require a separate National Environmental Policy Act (NEPA) 
analysis and decision when expressions of interest are received in the future. All of the parcels 
currently unleased are designated with the visual quality objective category Modification, which 
allows for human activities to dominate the landscape. Furthermore, oil and gas production and 
development would most likely continue on existing leases, which represent the majority of the 
district. As a result, visual resources on new leases would most likely experience a minimal 
adverse impact with respect to meeting forest plan standards on the district. 

Winter Big Game Range Open Road Densities: Under Alternative A, road densities would 
continue to be managed as stated in “Forest-wide Prescriptions for Wildlife and Fish.” These 
prescriptions limit public use of roads for winter big game range by limiting open road density to 
0.5 mile per square mile in each winter range. Currently, open road density is projected to 
increase to 2 miles per square mile in winter elk range and 1.6 miles per square mile in winter 
deer range if all gas service access roads were left ungated. To comply with forest plan guidelines 
of 0.5 mile per square mile, many roads would have to be gated or closed to public access. 
Reducing the open road density by gating roads would reduce vehicle traffic, but would not 
benefit visual resources since it would not decrease the contrast and line in the landscape. 
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Existing Leases: Under Alternative A, existing leases would be subject to standard lease terms 
and conditions, and the projected continued development would result in increased oil and gas 
activities. Most of the area is designated as Modification, which is managed for limited visual 
resource protection. In the Modification visual quality objective areas, visual resource integrity 
would most likely be degraded under Alternative A, by projected future gas development; 
however, this would be within forest plan standards. The 11 wells projected to be developed 
within Vaqueros Canyon, the only area designated as Retention, would likely downgrade the 
visual quality objective classification in this area at least one level, to Partial Retention, if an 
effort is made by industry to minimize the visual evidence of the facilities. However, under the 
standard terms and conditions of these existing leases, it may be difficult to implement visual 
quality objective mitigation measures, resulting in the potential for a further decreased visual 
quality objective, to Modification, which would not meet the forest plan standard. 

Alternative B (Proposed Action) 
Under the proposed action, new leasing conditions and specific stipulations of timing or seasonal 
restrictions, no surface occupancy, and controlled surface use would be applied to new leases in 
order to protect surface resources. In addition, open road density standards would be changed in 
winter big game ranges, and five areas of resource concern would be identified in the district. 
Increased protection of water quality and soils would be implemented through conditions of 
approval to the extent possible under existing leases. 

New Leasing Decisions: Under Alternative B, the approximately 3,800 acres unleased—in 
addition to any expired or relinquished leases—would be authorized for lease under new lease 
stipulations, which would provide some additional constraints on new development that could 
minimize impacts to visual quality objectives. There are no unleased parcels within the only 
Retention area of the district (Vaqueros Canyon); the 11 wells projected there would be 
developed under standard lease terms and conditions, with additional conditions of approval 
identified to minimize impacts to visual quality objectives to the extent possible. Similar to 
Alternative A, unleased areas represent an extremely small portion of the district and are all 
designated with a visual quality objective of Modification. As a result, overall beneficial impacts 
to preserve visual quality objectives with proposed new lease stipulations would most likely be 
minimal. 

Winter Big Game Range Open Road Densities: Under Alternative B, stipulations on new 
leases and conditions of approval on existing leases would limit public use of roads for winter elk 
and deer range to 1.1 and 0.5 miles per square mile, respectively. Open road density is projected 
to increase to 2 miles per square mile in winter elk range and 1.6 miles per square mile in winter 
deer range if no management action is taken to restrict public access during the winter months. 
By gating all new roads over 300 feet long, there would not be an increased open road density 
beyond current conditions; this would only require a reduction of 0.1 mile per square mile within 
winter deer range to meet the proposed standard under the proposed action. Fewer roads than 
under Alternative A would have to be gated in order to comply with the new standard. As under 
Alternative A, reducing the open road density by gating roads would reduce vehicle traffic, but 
would not benefit visual resources as it would not decrease the contrast and line in the landscape 
from the roads. 

Existing Leases: Under Alternative B, existing leases would be subject to standard lease terms 
and conditions. The proposed and more stringent reclamation standards would likely result in 
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more successful restoration of well pads with native vegetation, providing more visual quality and 
integrity than under Alternative A. 

New Leases: Under Alternative B, new leases would be subject to timing or seasonal restrictions, 
no surface occupancy, and controlled surface use. However, overall impacts for all of these 
stipulations would most likely be minimal, as parcels currently available for leasing represent a 
small portion of the project area. The current 12 unleased parcels are in areas that contain a visual 
quality objective of Modification. 

The no surface occupancy stipulation would provide visual resources with increased protection in 
that it would prohibit surface development of unleased parcels in the currently unleased parcels 
found within Bancos and Valencia Canyon, thus affecting a total of seven projected wells. The 
unleased parcels affected by proposed no surface occupancy stipulations under Alternative B 
represent a small portion of the district and its overall impact would most likely be minimal. 

Controlled surface use lease stipulations to protect water quality and soils; this may provide 
increased protection to visual resources by avoiding construction on steep slopes where well pads 
and road cuts would be larger due to the required cut and fill areas. Noise reduction methods 
would potentially have a beneficial impact on visual resources, as it may provide a more serene 
environment for recreationists interested in the visual integrity of the district. However, this 
impact would most likely be minimal overall. 

Areas of Resource Concern: Long-term plans of development on both new and existing leases 
within the areas of resource concern would place restrictions to protect cultural sites, visual 
resources, wildlife values, and undeveloped characteristics. The plan of development would 
ensure that values of each of these areas, including the Retention visual quality objective in 
Vaqueros Canyon, are managed to protect visual resources. No surface occupancy and controlled 
surface use stipulations would be placed on new leases within the areas of resource concern that 
would most likely benefit visual resources by prohibiting or limiting impacts to surface resources 
from gas development. This alternative would place a controlled surface use stipulation of a 
visual quality objective of Retention/Partial Retention for Vaqueros Canyon. Therefore, increased 
protection to visual quality would most likely occur under Alternative B. 

Alternative C 
New Leasing Decisions: Under Alternative C, the unleased parcels would not be authorized or 
available for lease; 18 wells would not be developed on these unleased parcels. Visual resources 
would experience slightly increased protection to maintain resource integrity. However, overall 
visual resource protection from disallowing new leases would be minimal because the unleased 
areas represent a small proportion of the district and development would continue on existing 
leases. 

Winter Big Game Range Open Road Densities: Under Alternative C, the impacts on visual 
quality would be the same as under Alternative A (no action), because the open road density in 
winter deer and elk ranges would remain the same as in the current forest plan. 

Existing Leases: Under Alternative C, the requirements for long-term plans of development prior 
to constructing any new well locations on all new and existing leases, reclamation of unnecessary 
roads, and stringent reclamation standards for surface disturbances associated with oil and gas 
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development could provide additional protection to visual resources, compared to all other 
alternatives. 

Proposed noise mitigation measures would most likely have similar benefits to those described 
for Alternative B. 

Areas of Resource Concern: Under Alternative C, areas of resource concern would be treated 
similarly to Alternative B and would most likely have comparable benefits to visual resources. 
The exception is that the seven wells projected for unleased areas within the areas of resource 
concern would not be developed. Impacts to visual resources would be less than those described 
for both Alternatives A and B. 

Alternative D 
New Leasing Decisions: Under Alternative D, the unleased parcels would be leased under 
standard terms and conditions. Because the stipulations for management of surface resources 
proposed for new leases under Alternative B would not be applied to the 18 wells projected for 
development on unleased parcels, it is likely that the greatest potential for degrading visual 
quality would occur under this alternative. 

Winter Big Game Range Open Road Densities: Under Alternative D, the impacts to visual 
resources from establishing new open road density standards would be similar to, but slightly 
greater than, those described under Alternative B and also greater than those described under 
Alternative A. 

Existing Leases: Under Alternative D, conditions of approval would be applied to protect water 
quality and soils. Potential impacts to visual resources under Alternative D would be similar to 
those under Alternative B and slightly less than those under Alternative A. 

Areas of Resource Concern: Under Alternative D, no areas of resource concern would be 
designated, which could potentially result in increased impacts to visual resources in areas 
important to local populations. Therefore, impacts would be greater than under Alternative A 
because the unleased parcels would be developed. 

Cumulative Effects 
Within the Jicarilla Ranger District, prescribed burning is the primary activity, in addition to oil 
and gas development, which would affect visual resources. While prescribed burning would 
affect the current vegetation and scenic resource temporarily, it is still utilized to help preserve 
the natural landscape. 

On a regional basis, modifications in the landscape would continue as oil and gas resources are 
developed. Witihin the San Juan Basin, standards for mitigating visual impacts are only applied 
on Federal land, so it is expected that human modifications would become increasingly noticeable 
in the landscape as mineral extraction facilities increase in number on non-Federal land. 
Cumulative impacts on visual resources would be affected by new coal mines in the Four Corners 
region, as well as by linear features such as roads and pipelines. Other major utility corridors 
would add to the quantity of noticeable, constructed features that gradually change the landscape 
from predominantly natural to more evidently modified. Consolidating major infrastructure into a 
few corridors would minimize potential changes on a large scale. 
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Livestock Grazing 
Affected Environment 
Major legislation, mandates, and guidance directing the administration of livestock grazing on 
public land include the following: 

• Taylor Grazing Act of June 28, 1934, as amended (43 U.S.C. 315 through 315r) 
• Federal Land Policy Management Act of 1976 as amended (43 U.S.C. 1701 et seq.) 
• The Public Rangelands Improvement Act of 1978 (U.S.C. 1901 et seq.) 
• Executive Order 12548, Grazing Fees 
• 43 CFR 4100 - Grazing Administration 

There are six grazing allotments (Bancos, Cabresto, Carracas, Laguna Seca, Valencia, and 
Vaqueros) on district land (figure 35). The district grazing allotments accommodate 7 individuals 
and 2 associations permitted to graze cattle, and approximately 734 animal unit months (AUMs) 
of grazing are currently authorized (table 73). An AUM refers to the amount of forage necessary 
to feed one animal unit for a period of one month. An animal unit is defined as one mature cow of 
approximately 1,000 pounds and a calf up to weaning age, usually 6 months, or their equivalent 
of other animals. 

Most allotments contain a combination of Federal, limited State, and private lands. The 
allotments are all permitted for seasonal use generally beginning in mid-May and ending in mid-
October. 

Allotments range in size from 17,000 to over 34,000 acres. The majority of the allotments are 
used to graze cattle, sometimes in combination with other livestock. Three of the allotments 
(Cabresto, Bancos, and Carracas) also fall within the designated wild horse territory. 

Table 73. Range allotments in the Jicarilla Ranger District 

Allotment AUMs Acres Grazing Period 

Bancos 35 17,084 5/16 – 10/31 
Cabresto 101 26,697 6/1 – 10/31 
Carracas 12 32,617 5/15 – 10/31 
Laguna Seca 237 29,994 5/1 – 9/30 
Valencia 92 21,059 6/1 – 10/31 
Vaqueros 257 34,716 5/16 – 10/31 

Note: AUMs = animal unit months  
Source: Houtz 2002 
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Figure 35. Grazing allotments within the Jicarilla Ranger District 
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District rangeland encompasses the five major vegetative types, including grasslands, mixed 
shrublands (sagebrush-grasslands), piñon-juniper, mixed conifer with ponderosa pine, and small 
riparian areas. 

The district is currently developing allotment management plans for five of the six grazing 
allotments. This process involves preparing an EA with an interdisciplinary team of resource 
specialists along with public involvement. A full range of alternatives for managing livestock 
grazing on the allotment is developed based on input from an interdisciplinary team and the 
public. The deciding officer selects the alternative that best fits the characteristics of the allotment 
based on the analysis. From this, an allotment management plan is developed that incorporates 
the selected alternative. At that time, the grazing permit is reissued with necessary changes 
incorporated into the terms and conditions of the grazing permit. 

District History Contributing to Rangeland Condition 
Current rangeland conditions on the district in part are the result of recent drought conditions and 
overutilization by wild horses, livestock, and wildlife (as stated in the “Soils,” “Vegetation,” and 
“Wildlife” sections). However, current rangeland conditions also reflect an older history of 
intense grazing pressure that resulted in severe erosion, including arroyo cutting. Following is a 
brief description of rangeland conditions from early documents maintained in the district office. 

These historical documents from the Jicarilla Ranger District provide quantitative and anecdotal 
descriptions of range conditions, which reflected grazing pressure from livestock but also varied 
greatly from season to season and based on precipitation. Within a month, for example, range 
conditions could change from severe to ideal with the onset of rain. Historically, district managers 
allowed not only grazing on designated allotments, but also passage of livestock through the 
district, leading to very heavy use of rangelands. 

In October 1912, permits were issued for 1,000 head of cattle and horses and 20,000 sheep to 
graze during that fall. A July 15, 1912, district report states that 61 crossing permits for the fiscal 
year were issued for the district for 100,199 sheep and goats. 

A September 12, 1912 issue of “District News” indicated that stockmen were satisfied to stay on 
their allotments, due to plentiful summer rain that left reservoirs full and grass for the sheep in 
good condition. In November of that same year, 39,530 sheep were reported to have crossed the 
district, not including the approximately additional 1,000 sheep led to the dipping vat. “District 
News” in December described conditions for sheep as difficult, with the forage in poor condition. 

From August 1, 1912, to mid-January of 1913, 91,975 sheep and goats crossed the district. Mid-
February shows the Jicarilla Ranger District as the only district to increase the numbers for cattle 
and horses, as well as sheep and goats. 

The “Carson Pine Cone” from November 22, 1921, reports the livestock allowances for 1922 as 
1,200 cattle and 13,000 sheep and goats. A March 1923 report indicates the general trend in the 
district as changing from sheep and goats to cattle and horses. It is noted therein that in 1912, 
only 17 cattle and horses were allotted, compared to 12,842 sheep and goats. However, the 1923 
authorization shows only 8,300 sheep and goats and 1,200 cattle and horses. 

Erosion, particularly steep gullies, has always been a management issue in the district. For 
example, an October 1923 report speculates that “4 inches of rain fell during one continuous 
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storm while the work was underway and the Jicarilla arroyos have probably been dug-out a 
couple of feet deeper as the result.” In January of the next year, a report stated, “according to 
Grazing Reconnaissance, the Jicarilla District has two principal grazing types⎯rocks and 
arroyos.” Robert Ground, who worked in the forest as a ranger after returning from World War I, 
describes the district as “the hardest country to ride when I first went over there of any country I 
was ever in. Because these gullies, the walls of ‘em were 10 or 15 feet high and you couldn’t 
cross ‘em just anywhere.” 

On April 2, 1959, Ruth G. Fish wrote of the district in “Dobe Dust: A County News Column” that 
“Erosion is severe, due to overgrazing in the early days, and the tendency of livestock to 
concentrate in the flat-bottomed canyons…the most pressing need in the district is erosion 
control. Spreader dams are needed to hold silt losses to a minimum and put water into the ground. 
Fences and stock tanks are necessary to improve cattle distribution and keep stock from overusing 
the canyon bottoms while the forage on the mesa is not utilized by livestock.” 

In a Farmington Times article of April 23, 1967, Rex Owen, the district ranger, states in an article 
entitled, “Are We Losing Ground In Soil Conservation?” that “The presence of gullies is a sign of 
a complete failure in any soil conservation program. Gullies are like cancer once they get started 
they continue to grow.” The article expressed concern over reduced range production and the 
invasion of plants that either are noxious or provide poor forage. 

The movement of horses from adjacent tribal land has presented certain issues historically as 
well. On July 7, 1928, the newsletter “Carson Pine Cone” stated that “the Jicarilla East Boundary 
fence is nearing completion. This will greatly reduce the drift of horses from the Indian 
Reservation.” In March of the next year, the “Carson Pine Cone” praised a roundup and sale of 
the horses by the Jicarilla Apache, adding that “this work will be a decided benefit to the Jicarilla 
District, as this stock trespassed in the forest a part of the year.” Referring to the neighboring 
tribe, Robert Ground stated that “Sometimes their horses⎯they had a lot of horses at that 
time⎯and once in a while they’d get over on our side, but not very much.” 

Rangeland Management and Conditions 
Range productivity and forage availability within the district is generally low. Based on the 
information in table 1, there is an average of 221 acres per AUM and ranges from 127 acres per 
AUM in the Laguna Seca allotment to 2,718 acres per AUM in the Carracas allotment. This 
means that in the Laguna Seca allotment 127 acres are needed to support 1 mature cow and calf 
for 1 month, and 2,718 acres are needed in the Carracas allotment. This is due to several reasons 
including the arid environment, rough terrain causing cattle to concentrate in canyon bottoms, and 
historic overgrazing of the area. 

Clearly forage production varies throughout the district. Mesa tops and steep slopes are less 
productive than canyon bottoms. Cattle, wild horses, and wildlife concentrate grazing where 
water and forage are both available (USFS 2004). Wild horses and wildlife are more likely to 
range farther from water and use rougher ground than cattle. Within the wild horse territory, wild 
horses are apt to concentrate use in open sagebrush bottoms at lower elevations in the winter 
months, with a portion of the herd moving up to higher elevations on Carracas Mesa during the 
summer (USFS 2004). In past years, livestock grazed the same open bottoms during the summer 
months which has lead to overgrazing in the bottoms and near ponds and springs, with less 
grazing on mesa tops and steeper slopes (USFS 2004). The majority of key grazing areas fall 
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within these canyons bottoms. Such patterns are especially apparent on the Cabresto, Carracas 
and Bancos canyons, where wild horses and livestock are concentrated (USFS 2004). 

The 1977 wild horse management plan for the Jicarilla Ranger District’s wild horse herd 
stipulates a herd population with an average of 60 horses as the appropriate management level. 
There are currently approximately 250 wild horses in the herd (USFS 2004). Habitat degradation, 
increased bare soils, and changes in vegetation composition have occurred within the Jicarilla 
wild horse territory as a result of recent drought conditions and the high number of horses there. 
These facts have significant implications for revegetation projects occurring within the wild horse 
territory. Increased grazing and drought have affected the ability of the oil and gas industry to 
revegetate disturbed areas. The Jicarilla Ranger District is implementing the management 
objectives outlined in an environmental assessment completed in 2004. 

Three grazing allotments occur within the wild horse territory: Bancos, Cabresto, and Carracas. 
As described in the “Jicarilla Wild Horse Territory Environmental Assessment” (USFS 2004) 
these three allotments are in poor condition and have undergone seasons of non-use status for 
cattle since 2002. Factors contributing to their current condition are recent drought, overuse by 
wild horses, as well as recent and historic use of the area by livestock. The other three 
allotments—Laguna Seca, Valencia, and Vaqueros—are in fair to good condition (USFS 2004). 

Environmental Consequences 
Impacts to livestock grazing result from actions that change the number or kind of livestock, or 
result in a change in the management of livestock currently grazed on Forest Service administered 
allotments within the district. Direct impacts to livestock grazing result from changes in range or 
livestock management. Indirect impacts on livestock grazing result from management actions for 
other resources or resource uses that could affect forage, range improvement projects, or livestock 
management. Gas development can result in the direct removal of forage available to livestock. 
Rangeland health and forage production can be indirectly affected by gas development through 
the introduction and spread of noxious weeds and soil loss (e.g., erosion). Both direct and indirect 
impacts of gas development are associated with ground disturbances caused by constructing road 
networks, drilling, and installation of well pads, pumps, pipelines, other associated infrastructure, 
and ongoing maintenance. 

Both short-term and long-term impacts to AUM allocations may occur; however, long-term 
impacts are of greater concern to livestock grazing permittees. Short-term reductions in forage 
production and AUMs would have local impacts, but are not expected to occur simultaneously 
(i.e., all wells developed at the same time). 

Gas production/development can also benefit livestock grazing because reclaimed areas often 
have higher productivity than surrounding rangeland, and water production associated with gas 
drilling is frequently used by livestock, wild horses and wildlife. For these reasons, the overall 
direct impact of short-term surface disturbances from oil and gas development on forage 
production and AUMs in the oil and gas study area is expected to be negligible. No impacts to the 
construction or maintenance of rangeland improvement projects or facilities are expected under 
any of the alternatives. 

A similar number of gas wells and related surface disturbances are expected to be developed over 
the next 20 years under all alternatives. Under Alternatives A and C, there would be 18 fewer 
wells because unleased parcels would not be developed. Table 74 summarizes existing and 
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projected well numbers by allotment. It also provides the number of projected wells within 
unleased parcels to document distribution of the 18 wells that would not be developed under 
Alternatives A and C. 

Table 74. Existing and projected gas wells in grazing allotments 

Allotment 

Existing 
Wells 
(No.) 

Projected 
New Wells 

(No.) 

Estimated 
Total Wells 

(No.) 

Acres in 
Unleased 
Parcels 

Projected 
Wells in 

Unleased 
Parcels 

Bancos 41 87 128 552 2 
Cabresto 133 164 297 499 3 
Carracas 99 120 219 1,420 6 
Laguna Seca 162 150 312 9 0 
Valencia 197 97 294 635 4 
Vaqueros 126 133 259 685 3 
Total 758 751 1,509 3,800 18 

 
When projected surface disturbances are considered throughout the district over the 20-year 
planning period, an estimated total of 15 AUMs would be affected by short-term disturbances and 
8 AUMs by long-term bare ground. It is assumed that half of the initially disturbed soils near well 
pads and along roads would be revegetated with native grasses, which would provide forage for 
livestock grazing. 

One of the primary differences among alternatives is whether an alternative would allow new 
leasing in the 3,800 acres of unleased land within the district. Table 74 summarizes the acreage of 
unleased parcels in each of the six allotments. 

Assumptions used in the analysis are: 

• Surface disturbance would result in a reduction of carrying capacity for livestock grazing, 
expressed as a reduction of AUMs for each range allotment. An average of 221 acres per 
AUM was used to calculate the amount of reduction due to long-term bare ground 
resulting from well development. 

• The rate of development is fairly consistent throughout the planning period. 
Approximately 35 well pads and associated roads would be developed on an annual basis, 
although the exact amount is likely to vary one year to another. Currently the district is 
experiencing a faster rate of development. 

• Surface disturbance increases the likelihood of invasive plants. 
• Invasive plants degrade rangeland health.  

Alternative A (No Action) 
Under the no action alternative, gas development would continue with the majority of 
management decisions on specific wells being made on a case-by-case basis. Unleased parcels 
would not be leased, so 18 projected wells in these parcels would not be developed and would 
result in slightly lower (less than 0.1) losses of AUMs within each allotment due to long-term 
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bare ground where wells and roads would be constructed. The last column in table 74 shows the 
number of wells by allotment that would not be developed under this alternative. The expected 
total decrease in AUMs from development of new wells and roads is expected to be 
approximately 8 AUMs. 

More roads within the winter big game range areas would need to be gated to comply with open 
road density requirements in the forest plan. This may lessen the spread of invasive plants 
through reductions in vehicle traffic in parts of all allotments, and would not affect existing 
access to allotments because lessees would be allowed behind the gates when managing their 
grazing lands. 

Gas development would not result in significant impacts on livestock grazing and the overall 
management of allotments under any alternative. 

Alternative B (Proposed Action) 
Under the proposed action alternative, impacts to livestock grazing allotments from projected gas 
development would be slightly greater than those described for Alternative A  because the 
number of projected wells would be slightly more (751 compared to 733 under Alternative A). 
The expected total decrease in AUMs from development of new wells and roads is expected to be 
approximately 8 AUMs. More stringent reclamation standards may result in better vegetative 
cover providing forage on reclaimed surface areas over the long term, a slight beneficial impact 
for livestock grazing. 

An increase in the open road density within winter elk range, which is located in parts of 
Valencia, Laguna Seca, Vaqueros, and Bancos allotments, would result in slightly higher public 
access and greater potential for transporting invasive plants that compete with forage production. 
As under the no action alternative, changes in open road density that require gating would not 
affect permittees because they would have access to manage their allotments. 

Gas development would not result in significant impacts on livestock grazing and the overall 
management of allotments under any alternative. 

Alternative C 
Impacts on livestock grazing and allotment management would be similar to those described 
under Alternative A. More stringent reclamation standards may result in more successful 
revegetation of native grasses and better forage on disturbed areas. 

Alternative D 
Impacts to livestock grazing under Alternative D would be similar to those described for 
Alternative B, with fewer limits on public road access, which may increase the potential spread of 
invasive plants that compete with forage production. 

Cumulative Effects 
The Jicarilla Ranger District has had a long history of livestock grazing and has been subject to 
energy mineral leasing for over 50 years. Recent drought, in addition to high populations of wild 
horses, have contributed to the current poor to fair rangeland health conditions found within the 
district. Management activities other than mineral development that affect the condition of the 
rangeland and forage production within the district include the following: 
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• Livestock grazing management⎯In the recent past, the Forest Service has eliminated or 
greatly reduced the amount of cattle grazing in order to compensate for drought 
conditions and poor vegetative cover. Continuing management of cattle grazing 
according to climatic conditions and the quality and quantity of forage would aid in 
working toward improved vegetative cover and forage production. 

• Wild horse population management⎯Recent environmental analysis determined that the 
wild horse population, located north of U.S. Highway 64, is planned to reduce the herd 
size to less than half by 2010. High populations of wild horses in Bancos, Carracas, and 
part of La Jara watersheds have contributed to poor vegetative cover due to overgrazing. 

• Vegetation treatments⎯These include removal of trees along road and pipeline rights-of-
way for safety concerns, approximately 50 acres per year; thinning an estimated 550 
acres of piñon-juniper stands in 2006 and 2007; prescribed burning totaling over 2,300 
acres from 2005 through 2007; treatment of approximately 200 acres per year of invasive 
plants along roads, pipelines, and well pads, primarily through the application of 
herbicides and some grubbing. Vegetation treatments may remove vegetation temporarily, 
but improve forage production by reducing invasive plants and improving conditions for 
forage growth over the long term. 

• Sandstone pits⎯An estimated 22 additional sandstone pits of 5 acres or less are projected 
to be excavated in the district over the next 20 years which would slightly increase the 
acreage removed from forage production. 

Under all alternatives, gas development would continue to occur, resulting in a slight loss in 
AUMs but not enough to significantly affect forage production and rangeland condition. 
Increased vehicle traffic would likely facilitate invasive plant transport and establishment, but can 
be mitigated to minimize degradation of forage. Proper management of the wildhorse population 
and livestock management should improve range conditions over time. 

Recreation 
Affected Environment 
The Jicarilla Ranger District is located within the Four Corners region that includes portions of 
New Mexico, Utah, Arizona, and Colorado. Recreational attractions of the Four Corners region 
include Monument Valley Navajo Tribal Park (Utah), Grand Canyon (Arizona), Mesa Verde 
(Colorado) National Parks, and Navajo Lake State Park and Chaco Culture National Historic Park 
(New Mexico). Popular recreational activities in the region include camping, hiking, hunting, 
shooting, fishing, wildlife viewing, sightseeing, winter sports, horseback riding, mountain biking, 
motorized sports, rock climbing, kayaking, and rafting (BLM 2003a). 

Despite the region’s popularity for a variety of recreational activities, the district is not considered 
a primary destination for recreational uses. One exception is hunting, which accounts for an 
estimated 15,900 recreational visitor days (RVDs) per year in the district. One recreational visitor 
day represents one visitor for a 12-hour stay. Camping sites within the district receive 
approximately 1,600 RVDs annually, which is primarily attributable to hunters. The small 
amount of recreation not attributable to hunting is estimated at an additional 800 and 900 RVDs 
from dispersed camping and day use respectively. 

The district is considered a premiere hunting location for elk and deer, mainly because it contains 
more forest and woodland ecosystems than in most of the region. Hunting is an important part of 
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the lifestyle for both local residents and those outside the area. A forest plan amendment was 
completed in 1996 to place an upper limit on the number of outfitter-guides and service days 
allowed. Up to 10 outfitter-guides with up to a total of 500 service days can be authorized for 
deer hunting with 7 outfitter-guides; 300 service days can be authorized for elk hunting as well. 
In addition, up to 7 outfitter-guides with a total of 350 service days can be authorized for lion 
hunting. The district has a waiting list for new permits, indicating that the demand for these 
permits currently exceeds the supply. 

The district has a high density of roads available, for the most part, as a result of oil and gas 
production and development. Some roads are open to the public, while others are only accessible 
to Forest Service personnel or high-clearance vehicles. Open roads allow for recreational 
accessibility for hunters and other users of the district. 

The Recreation Opportunity Spectrum (ROS) is used by the Forest Service to inventory and 
classify National Forest System lands in terms of the range of recreational experiences, 
opportunities, and settings. Classifications include Primitive, Semi-Primitive Motorized, Semi-
Primitive Non-Motorized, Roaded Natural, Rural, and Urba. Table 75 summarizes the district’s 
existing ROS classifications, which include Roaded Natural, Semi-Primitive Motorized, and 
Semi-Primitive Non-Motorized. Table 75 also lists the current percent of each ROS designation 
within the project area. The locations within the project area are shown on figure 36. 

Table 75. Existing wells and roads by Recreation Opportunity Spectrum classifications in 
the Jicarilla Ranger District 

ROS Classification 
Percent of 

District 
Existing Wells 

(no.) 
Existing Roads 

(miles) 

Roaded Natural 46 466 265 

Semi-Primitive Motorized 52 284 179 

Semi-Primitive Non-Motorized 2 1 >1 

Source: USFS 2002b 

According to the current forest plan, Roaded Natural comprises less than 50 percent of the district 
and is managed with a high opportunity for passive and active interaction with the natural 
environment; Roaded Natural also permits both motorized and non-motorized forms of recreation 
(USFS 1990). Semi-Primitive Motorized—which represents over 50 percent of the district—is 
also managed for high opportunity interaction with the natural environment, but provides a 
moderate opportunity for isolation (USFS, 1990). Activities include both motorized and non-
motorized, such as jeep driving, bicycle riding, horseback riding, and hiking. The Semi-Primitive 
Non-Motorized category, which represents an extremely small portion of the district, only permits 
non-motorized recreation including foot travel, horseback, and bicycles (USFS, 1990). A 1993 
travel management amendment to the forest plan was approved that restricted public motorized 
travel to designated open roads only; therefore, the district does not offer any off-road vehicle 
(ORV) access. 
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Figure 36. Current Recreation Opportunity Spectrum classifications within the Jicarilla 
Ranger District 
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The Jicarilla Ranger District does not contain any designated wilderness or roadless areas. 
However, areas unroaded in comparison to other sections in the district include Bancos Canyon, 
La Jara Canyon, Valencia Canyon, and Fierro Canyon and Mesa, each of which has important 
cultural and/or wildlife values. Furthermore, the district has two developed recreation sites—
Buzzard Park and Cedar Springs Campgrounds—that are open from May through November 
(USFS n.d.a). There are no designated recreational trails located within the district, although well 
access roads act as informal trails. On December 4, 2002, President Bush signed the Old Spanish 
Trail National Historic Trail Act (P.L. 107-325), designating the Old Spanish Trail as a National 
Historic Trail. An assortment of pack routes that connected Santa Fe and Los Angeles, a portion 
of this trail may pass through the district in the Carracas Canyon area (Reidinger 2002). In 
addition, the Gas Buggy Interpretive Site is located within the district and was once used for an 
experimental use of a nuclear explosion to fracture a gas well in the 1960s. 

Environmental Consequences 
The primary concern for recreational resources is the potential for displacing or significantly 
altering existing opportunities. In the district, these changes would predominantly impact hunting 
and derive from land use requirements and road accessibility as a result of oil and gas production 
and development. However, hunting is not expected to decline unless big game populations 
decrease. Additional recreational uses include camping, hiking, and horseback riding, each of 
which could potentially be impacted by visual and cultural resource degradation. However, these 
activities represent an extremely small fraction of activities in the district. As a result, the effects 
analysis below will focus primarily on impacts related to hunting and its associated activities. No 
irretrievable or irreversible resource impacts are expected to be incurred from implementing any 
of the alternatives. 

Following are the assumptions made for the recreation analysis: 

• Gas development would generally have an adverse impact on recreational use, causing 
displacement or exclusion of recreation in areas of development. 

• Noise from oil and gas equipment and operations would affect the quiet environments 
that are desirable in many dispersed recreational activities. 

• New roads could lead to increased recreational opportunities if they provide access to an 
area that was previously inaccessible, but could also lead to conflicts between people 
with different land use objectives. If most new roads were gated and locked, this would 
limit the amount of recreational access provided. 

• Increased oil and gas activity (e.g., vehicle traffic) could lead to safety conflicts with 
recreationists. Motorized vehicle traffic may cause unsafe conditions for mountain bikers, 
hikers, and horseback riders; however, these uses are low on the district. 

• Road closures may limit access for hunting and other recreational uses if users were 
driving. They would not impede non-motorized access. Some ORV users may ignore 
barriers and enter areas that are private or gated. 

Alternative A (No Action) 
New Leasing Decisions: Under Alternative A, the unleased parcels (approximately 3,800 acres) 
would require a separate NEPA analysis and decision when expressions of interest are received in 
the future. It is assumed that the unleased parcels would not be leased, so the projected 18 wells 
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would not be developed, resulting in slightly less displacement or exclusion of recreation than if 
all projected wells were developed. 

Winter Big Game Range Open Road Densities: Under Alternative A, implementing limitations 
on open road density to 0.5 mile per square mile in each winter range area, would meet the forest 
plan standard. The existing open road density is 1.1 miles per square mile in winter elk range and 
0.6 mile per square mile in winter deer range. The open road density is projected to increase to 
approximately 2 miles per square mile in winter elk range and 1.6 miles per square mile in winter 
deer range, if all gas service access roads were left ungated. To comply with forest plan 
guidelines, many existing roads would have to be gated, especially within winter elk range where 
open road density is the highest. This would limit public access during the winter months to some 
areas currently used for hunting and other recreational uses. As a result, late season hunters may 
have to use non-motorized methods to access desired hunting and camping locations. 

Existing Leases: Under Alternative A, existing leases would be subject to standard lease terms 
and conditions. Projected increases (almost doubling wells in the project area) in gas development 
would most likely result in increased noise from drilling operations and compressors, which may 
adversely impact recreation such as hunting and dispersed recreation. Implementation of the noise 
policy would minimize impacts to nearby campgrounds by requiring mitigation of noise from 
wellhead compressors, providing a beneficial impact for recreationists in limited areas of the 
district. New roads have typically been gated in the past. Without a forest plan standard or 
requirement to gate roads, there is the potential for increased safety hazards for recreationists due 
to higher levels of vehicle traffic from those developing and servicing gas wells. 

Table 76. Projected well numbers and road mileage in each Recreation Opportunity 
Spectrum category by alternative 

Recreation Opportunity Spectrum Category 

Alternatives 
Wells/ 
Roads 

Roaded 
Natural 

Semi-
Primitive 
Motorized 

Semi-
Primitive Non-

Motorized 

Projected Wells (no.) 337 372 24 Alternative A 
 (No Action) Projected Road (miles) 73 104 12 

Projected Wells (no.) 341 386 24 Alternative B 
(Proposed Action) Projected Road (miles) 74 107 12 

Projected Wells (no.) 337 372 24 Alternative C 
Projected Road (miles) 73 104 12 
Projected Wells (no.) 341 386 24 Alternative D 
Projected Road (miles) 74 107 12 

Table 76 summarizes the projected increases in wells and roads within each Recreation 
Opportunity Spectrum category under each alternative. As wells and roads increase, dispersed 
recreation would be adversely affected by displacement of recreational opportunities in areas of 
concentrated gas development, increased noise from drilling operations and wellhead 
compressors, and the potential for increased safety hazards from vehicle traffic. Projected 
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increases in the number of wells and road mileage, especially within the Roaded Natural 
classifications, may result in downgrading of this classification as the naturalness of these areas 
decreases. Slightly fewer wells and roads are projected to occur within Roaded Natural and Semi-
Primitive Motorized areas under Alternative A, but the difference is insignificant. 

Areas of Resource Concern: Under Alternative A, no areas of resource concern would be 
designated, so there would be no effect on recreation or protection provided from these special 
areas. 

Alternative B (Proposed Action) 
New Leasing Decisions: Impacts on recreation would be slightly greater than those under 
Alternative A because the 18 wells projected for the unleased parcels would be developed. 
However, the wells on these new leases represent a small portion of the development on the 
district, and dispersed recreation including hunting, is not expected to diminish significantly as a 
result of issuing new leases, compared to Alternative A. 

Winter Big Game Range Open Road Densities: The road system within winter elk and deer 
range areas would have to be managed to achieve 1.1 miles per square mile and 0.5 mile per 
square mile, respectively. This would require that some existing roads and the majority of new 
roads would need to be closed to public access seasonally. Impacts to motorized vehicle access 
for recreation would be less under Alternative B than under Alternative A. 

Existing Leases: Under Alternative B, existing leases would be subject to standard lease terms 
and conditions, and the projected development estimates would result in increased oil and gas 
development and production, as shown in table 74. Because most new roads would be gated, the 
increase in new roads would not provide additional access for motorized recreational users. It 
would make it easier for hikers and mountain bikers to access new areas, but safety hazards from 
industry vehicle traffic would also increase as well. Implementation of the noise policy would 
provide the same beneficial impacts for recreationists in limited areas of the district, especially 
campgrounds, as under Alternative A, through reduction of noise levels from wellhead 
compressors. As shown in table 76, projected increases in the number of wells and road mileage, 
especially within the Roaded Natural classification, may result in downgrading of this 
classification as the naturalness of these areas decreases. 

Areas of Resource Concern: Under Alternative B, five areas of resource concern would be 
identified to preserve values associated with recreational uses, including cultural resources, 
wildlife security, relative quietness, and scenic values. Proposed no surface occupancy 
stipulations in Bancos and Valencia Canyons would minimize impacts to dispersed recreation and 
hunting on seven projected wells within currently unleased parcels. This would help protect 
recreational values within these special areas, resulting in slightly greater benefits to recreational 
users than under Alternative A since fewer wells and roads would displace recreational uses or 
pose safety hazards. 

Alternative C 
New Leasing Decisions: Under Alternative C, the unleased parcels (approximately 3,800 acres) 
would not be authorized or available for lease. As in Alternatives A and B, overall recreational 
impacts would be minimal because new leases represent a small proportion of the district, 
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scattered across the project area, and gas development and production would continue on existing 
leases. 

Winter Big Game Range Open Road Densities: Under Alternative C, the impacts on recreation 
would be the same as under Alternative A (no action) because the open road density in winter 
deer and elk ranges would remain the same as in the current forest plan. Seasonally closing 
additional roads would limit motorized access to hunters and other recreational users in these big 
game areas more than under Alternative B. 

Existing Leases: Under Alternative C, impacts on recreational uses would be similar to those 
described for Alternatives A and B because the same number of wells would be developed on 
these existing leases. Mitigation measures to reduce road dust and improve air quality may have 
beneficial effects on hunting and other dispersed recreation. Noise mitigation measures would 
have similar benefits to those under Alternatives A and B. 

Areas of Resource Concern: Under Alternative C, areas of resource concern would be treated 
similar to those under Alternative B and would most likely have comparable benefits to 
recreation, greater than those under Alternative A, due to the additional protection of surface 
resources. 

Alternative D 
New Leasing Decisions: Under Alternative D, most stipulations proposed for new leases under 
Alternative B would not be applied on unleased parcels. The 18 wells projected in unleased 
parcels would be developed under standard terms and conditions, resulting in the lowest level of 
protection of resources of value to recreationists. Impacts to hunters and other recreational users 
would be similar to, but slightly greater than, those described under Alternative B. 

Winter Big Game Range Open Road Densities: Under Alternative D, the impacts of recreation 
from establishing new open road density standards would require gating fewer roads, therefore 
putting fewer limits on motorized public access. The impacts would be similar to, but slightly less 
than, those described under Alternative B and even less than those described under Alternative A. 

Existing Leases: Under Alternative D, the impacts on recreational uses would be similar to those 
described for Alternatives A, B, and C because the same number of wells would be developed on 
existing leases. There would be increased safety hazards from industry vehicle traffic because 
new roads would not be gated. However, this would also provide increased motorized access to 
recreational users. 

Areas of Resource Concern: Under Alternative D, there are no designated areas of resource 
concern. Impacts to recreation would be similar to those described under Alternative A, but 
slightly greater because the unleased parcels would be developed. 

Cumulative Effects 
Because the district has little recreational demand outside of hunting, impacts on overall 
recreational opportunities from any of the alternatives within the district would not be significant. 

The increase in oil and gas development in the region on both public and private lands is causing 
a loss of solitude, a general increase in noise, an increase of safety hazards from industry vehicle 
traffic, and increased wildlife habitat fragmentation from construction of new access roads. Few 
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gas service roads outside of the district are required to be gated, which offers increased motorized 
access while also resulting in disturbance of big game populations. Projected oil and gas 
development within the Jicarilla Ranger District may adversely affect regional opportunities for 
hunting big game in a relatively remote forested setting in a greater proportion than the small 
percentage of wells would indicate. 

Wild and Scenic Rivers 
Affected Environment 
The National Wild and Scenic Rivers Act (P.L. 90-542; U.S.C. §1271) was established by 
Congress in 1968 to preserve free-flowing rivers that possess certain “outstandingly remarkable” 
values. Pursuant to Section 5(d)(1) of the act, the Secretary of Agriculture requires the Forest 
Service to evaluate rivers within its jurisdiction for their potential for inclusion in the National 
Wild and Scenic Rivers System. Evaluation of a river’s potential as a wild and scenic river 
consists of the following 3-step process: 

1. Determination of eligibility (inventory); 

2. Potential classification⎯wild, scenic, or recreational (inventory); and 

3. Determination of suitability (decision). 

The Carson National Forest evaluated rivers within its jurisdiction pursuant to the act based on a 
1999 Stipulation and Settlement Agreement (SW Center for Biological Diversity et al. vs. Forest 
Service 1999). An evaluation of the Jicarilla Ranger District was completed by an 
interdisciplinary team including experts in wildlife, recreation, hydrology, and fisheries (USFS 
2002a). The district does not contain any perennial surface water features. However, five of the 
district’s intermittent channels were determined to be eligible for designation in the National 
Wild and Scenic River System. 

A “wild” river area is described by Section 2 (b) of the Act as “…those rivers or sections of rivers 
that are free of impoundments and generally inaccessible except by trail, with watersheds or 
shoreline essentially primitive and water unpolluted. These represent vestiges of primitive 
America” (USDI 1982). Management guidelines for designated wild river areas prohibit new 
mining claims and mineral leases within ¼ mile of the river, and discourage most new structures 
and utilities infrastructure. A “recreational” river area is described by Section 2 (b) of the act as 
“Those rivers or sections of rivers that are readily accessible by road or railroad, that may have 
some development along their shorelines and that may have undergone some impoundment or 
diversion in the past” (USDI 1982). 

“Carson National Forest Plan Amendment 12” (signed January 2002) documents eligibility of the 
canyons in the Jicarilla Ranger District and the values identified that qualify them for designation. 
It should be noted that, in all but Vaqueros Canyon, Forest Plan Amendment 12 notes that the 
areas are leased to gas development. Before these areas could be designated as wild and scenic, 
they must undergo a final evaluation and public involvement in the decision process. The canyons 
and their characteristics are summarized below and shown in figure 37. 

• Bancos Canyon was determined to be eligible as a “wild” river due to its free-flowing 
condition, and its outstandingly remarkable recreational, wildlife, and cultural values. It 
was identified as a popular hunting, hiking, and historic site viewing area, and a key 
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winter migratory corridor and holding area for deer and wintering bald eagles. The entire 
canyon is being considered for nomination to the National Register of Historic Places as 
an archeological district due to its density of Anasazi and Navajo sites (USFS 2002a). 

• La Jara Canyon was determined to be eligible as a “recreational” river due to its 
outstandingly remarkable wildlife, cultural, and riparian values. It is a key winter 
migratory corridor and security area for elk, deer, and wintering bald eagles, and is one of 
the few locations in the area capable of supporting riparian vegetation. La Jara Canyon 
also contains three Navajo defensive sites listed on the National Register of Historic 
Places (USFS 2002a). 

• Carracas Canyon was determined to be eligible as a “recreational” river for its 
outstandingly remarkable wildlife, historic, and riparian values. It is important for 
wildlife because it contains a key winter migratory corridor and holding area for deer, and 
a significant security area for large bucks and wintering bald eagles. Its historic value is 
due to Boiler Springs and a wagon road from Arboles to Dulce. The Old Spanish Trail 
may also pass through a portion of Carracas Canyon. It is one of a few places in the 
district that can support riparian plants (USFS 2002a). 

• Vaqueros Canyon was determined to be eligible as a “recreational” river for its 
outstandingly remarkable scenic value due to the diversity of colors in fall vegetation; 
wildlife values because the east end is prime elk wintering habitat; historic value because 
it contains the historic Vaqueros Ranger Station site; and is one of a few places in the 
district that can support riparian plants (USFS 1990a). 

• Cabresto Canyon was determined to be eligible as a “recreational” river for its 
outstandingly remarkable wildlife, historic, and cultural values. Its wildlife values are 
based on key wintering habitat for general wildlife and bald eagles at the east end. 
Historic values are due to an old school house and several homesteads in the canyon, and 
its cultural importance is due to an important petroglyph area (USFS 2002a). 

Environmental Consequences 
Any action that substantially alters the outstandingly remarkable values contributing to the wild 
and scenic qualities would eliminate the potential for an area to be designated under the National 
Wild and Scenic Rivers Act. The primary issues of concern related to wild and scenic rivers 
within the district include potential impacts to wildlife habitat (see “Vegetation” and “Wildlife” 
sections), riparian vegetation (see “Vegetation” section), visual resources (see “Visual Resources” 
section), and cultural and historic sites (see “Cultural Resources” section). 

The majority of the area within the wild and scenic rivers corridor is already in development and 
currently leased. Of the 63 projected future wells, 58 well locations are on lands currently leased. 
Five of the projected sites of new wells are located on currently unleased parcels. This level and 
magnitude of existing and future development would likely exclude these rivers from a final 
classification and decision toward suitability. Table 77 displays the number of existing wells, 
projected wells, existing roads, and projected roads located within the ¼-mile corridor for each of 
the potentially eligible areas. 
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Figure 37. Canyons eligible for wild and scenic rivers designation 
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Table 77. Comparison of existing and projected development in eligible wild and scenic 
river corridors 

Eligible Wild and 
Scenic River Area 

Existing 
Wells (no.) 

Projected New 
Wells (no.) 

Existing Roads 
(miles) 

Projected New 
Roads (miles) 

Bancos Canyon 14 17 12.3 9.9 
Cabresto Canyon 16 27 13.9 7.5 
Carracas Canyon 5 5 4.1 >0.1 
La Jara Canyon 1 7 >0.1 3.4 
Vaqueros Canyon 15 7 11.8 5.3 

Alternative 1 (No Action) 
New Leasing Decisions: Under Alternative A, it is assumed that the unleased parcels would not 
be leased. Although 18 wells and over 4 miles of roads would not be constructed, this would 
provide minimal protection to maintain the remarkable values within areas eligible for wild and 
scenic designation. Only Bancos Canyon contains any unleased parcels (numbers 7, 8, and 12) 
with a total of 5 wells that would not be developed under the no action alternative. 

Winter Big Game Range Open Road Densities: In order to comply with current forest plan 
standards for open road density, additional roads would have to be gated and closed between 
December 15 and April 15 within both winter big game ranges. All of the eligible wild and scenic 
river areas contain portions of winter ranges. Limiting public access would help to minimize 
disturbance within winter habitat that provides security and migration corridors, which would 
benefit wintering deer, elk, and bald eagles. 

Existing Leases: Under Alternative A, existing leases would be subject to standard terms and 
conditions, resulting in construction of 733 well pads and approximately 189 miles of new roads 
with pipelines on the district. By the end of the 20-year planning period, the infill development on 
existing leases would eliminate all core areas over 250 acres that are used for refuge by big game. 
While cultural resources and riparian areas would be avoided in most cases, it is likely that 
projected development on existing leases would result in enough changes to the visual landscape 
and wildlife habitat to cause the five eligible canyons to be eliminated from official wild and 
scenic river designations. 

Alternative B (Proposed Action) 
New Leasing Decisions: While no surface occupancy lease stipulations prohibiting surface 
disturbance are proposed in Bancos and La Jara Canyons, these would only be applied on new 
leases within Bancos Canyon. It is likely that the development would occur within or near the 
canyon on these five wells projected for the unleased parcels in Bancos Canyon, resulting in more 
surface disturbance and impacts on the visual landscape than under Alternative A. 

Winter Big Game Range Open Road Densities: Current forest plan standards for open road 
density would be less restrictive within the winter elk range than under Alternative A, but would 
still require that additional roads be gated and closed between December 15 and April 15 within 
both winter big game ranges. The winter elk range encompasses the eastern ends of Cabresto and 
Vaqueros Canyons (that are specified in the eligibility criteria), and part of La Jara Canyon. All of 
the eligible wild and scenic river areas contain portions of winter ranges. While limiting public 
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access would help to minimize disturbance within winter habitat that provides security and 
migration corridors, and benefit wintering deer, elk, and bald eagles, the benefits would be less 
than under Alternative A. 

Existing Leases: The same number and distribution of new wells, roads, and pipelines are 
projected under the proposed action as described under Alternative A. Well pads would be 
excluded from riparian areas, but projected development on existing leases would result in the 
greatest impact to potential wild and scenic river areas, most likely eliminating their eligibility by 
the end of the 20-year planning period. 

Areas of Resource Concern: The proposed areas of resource concern would encompass three of 
the five eligible wild and scenic river areas. The primary benefit to eligible wild and scenic river 
areas would be the requirement for long-term plans of development that may facilitate grouping 
of wells and roads, potentially limiting impacts to scenic values, and the cultural landscape within 
Bancos, Vaqueros, and La Jara Canyons. Beneficial impacts would be minimal, however, and not 
likely to overcome the adverse impacts of the infill development on existing leases. 

Alternative C 
New Leasing Decisions: Unleased parcels would not be leased, so the impacts on eligible wild 
and scenic river areas would be similar to those described under Alternative A. 

Winter Big Game Range Open Road Densities: Current forest plan standards would be 
maintained, so the impacts would be the same as under Alternative A. 

Existing Leases: The same number of projected wells and roads would be developed as under 
Alternatives A and B. The requirement for industry to develop long-term plans of development 
and to reclaim unnecessary roads may benefit eligible wild and scenic river areas, if the 
unnecessary roads and groupings of wells occur within these areas. The locations cannot be 
predicted, however, and the potential to maintain eligibility for wild and scenic river designations 
would be low. 

Areas of Resource Concern: The impacts on eligible wild and scenic river areas would be 
similar to that described under Alternative B, or slightly less because 5 wells would not be 
developed in Bancos Canyon. 

Alternative D 
New Leasing Decisions: The unleased parcels would be leased, most likely under standard terms 
and conditions, resulting in impacts similar to, but slightly greater than, those described for 
Alternative B, the proposed action. 

Winter Big Game Range Open Road Densities: Open road densities would be limited to those 
open roads currently within the winter big game ranges, resulting in no adverse or beneficial 
impacts to eligible wild and scenic river areas. 

Existing Leases: The impacts on eligible wild and scenic river areas would be similar to, but 
slightly greater than those described under Alternative B. The difference is primarily due to the 
elimination of any requirement for long-term plans of development. 
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Areas of Resource Concern: The designation of areas of resource concern would have slight 
adverse impacts on Vaqueros Canyon and no benefits to maintain eligible wild and scenic river 
areas. The visual quality objective within Vaqueros Canyon would be downgraded one level to 
Partial Retention, which would allow greater change to the scenic landscapes. None of the other 
eligible wild and scenic river areas would benefit from designating areas of resource concern 
under Alternative D. All areas would most likely lose their eligible status. 

Cumulative Effects 
There are few areas outside the Jicarilla Ranger District that have been identified as eligible for 
wild and scenic river designation in the San Juan Basin. The only other area is along the Rio 
Chama in the Santa Fe National Forest to the east, an area with little potential for oil and gas 
development. Each alternative evaluated for the district would most likely eliminate the potential 
for the eligible wild and scenic river areas to be designated, primarily due to projected infill 
development on existing leases. No other foreseeable actions within the district are likely to 
contribute to impacts on eligible wild and scenic river areas. However, because there are no other 
eligible wild and scenic river areas known within the region, projected development on the 
district would most likely exclude the region from eligibility. 

Social and Economics 
Affected Environment 
Residents of Rio Arriba County derive economic benefits—including employment, labor 
earnings, and tax revenues—from oil and gas development and production on national forest land 
in the district. In addition, many of the companies that provide equipment and services for oil and 
gas development and production come from Farmington or Aztec in San Juan County. Although 
the San Juan Basin also includes portions of Sandoval and McKinley Counties, the percentage of 
oil and gas activity in these counties is relatively low. 

This section provides a summary of current and recent economic conditions in the communities 
that could be affected by the proposed action. Specifically, it includes information on population, 
housing, employment, unemployment, income, and tax revenues that result from oil and gas 
development and production. Most employment and income data is not available at the 
community level, but does exist at the county level. Thus, the focus of this analysis is on San Juan 
County and Rio Arriba County. 

Laws, regulations and policies that govern management of economic resources include the 
Federal Land Policy and Management Act (FLPMA) and the National Environmental Policy Act 
(NEPA). 

Population and Housing 
Table 78 provides a summary of population information for Rio Arriba and San Juan Counties as 
well as the state and nation. As the table shows, the U.S. Census Bureau indicates about 41,000 
people lived in Rio Arriba County and about 124,000 people lived in San Juan County in 2004 
(U.S. Census Bureau 2005). From 1990 to 2004, San Juan County grew faster than the state or 
nation, while Rio Arriba County grew more slowly than the State of New Mexico. Population in 
Rio Arriba County declined slightly from 2000 to 2004, but has grown overall at an average rate 
of just over 1 percent per year since 1990. 
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Table 78. Population in the region of influence, 1990 to 2004 

Area 
1990 

Population 
2000 

Population 
2004 

Population 

Average Annual 
Population Growth 

1990 to 2004 

Rio Arriba County 34,365 41,190 40,710 1.2% 
San Juan County 91,605 113,801 124,166 2.2% 
New Mexico 1,515,069 1,819,046 1,903,289 1.6% 
United States 248,709,873 281,421,906 293,655,404 1.2% 
Sources: U.S. Census Bureau 2005, 2002, 1993  

Table 79 provides a summary of the number of housing units and housing vacancy rates in 2000 
for the two counties, the state, and the nation. As the table shows, there is relatively more 
available housing in both San Juan and Rio Arriba Counties than the nation as a whole. Housing 
vacancy rates in both counties are fairly close to those statewide. 

Table 79. Housing units and vacancy rates, 2000 

Area Housing Units Housing Vacancy Rate 

Rio Arriba County 18,016 16.5% 

San Juan County 43,221 12.7% 

New Mexico 780,579 13.1% 

United States 115,904,641 9.0% 

Source: U.S. Census Bureau 2002 

Employment and Unemployment 
Table 80 provides a summary of unemployment for Rio Arriba and San Juan Counties, New 
Mexico, and the United States. As the table indicates, unemployment in Rio Arriba and San Juan 
Counties declined between 1990 and 2000, but has increased between 2000 and 2003. 
Unemployment followed a similar trend in New Mexico and the country as a whole. The table 
also shows that both counties had somewhat higher unemployment than the state or the country in 
2003. 

Table 80. Unemployment rates, 1990–2003 

Area 2003 2000 1990 

Rio Arriba County 7.7% 7.0% 13.5% 

San Juan County 8.2% 7.2% 8.5% 

New Mexico 6.4% 5.0% 6.5% 

United States 6.0% 4.0% 5.6% 

Source: BLS 2004a, b  
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Table 81. Employment by industry sector, 2003 

Sector 
United 
States1 

New 
Mexico1 

Rio Arriba 
County1 

San Juan 
County1 

Total employment 167,174,400 1,006,363 17,535 57,769 

Agriculture, forestry, fishing and hunting 2.5% 3.1% 7.7% 1.8%1 

Mining 0.4% 1.7% 0.8% 8.4% 

Construction 5.8% 6.3% 5.8% 7.7% 

Manufacturing 9.0% 4.2% 2.8% 2.8% 

Wholesale trade 3.7% 2.6% 1.0% 3.3% 

Retail trade 11.0% 11.3% 10.6% 12.4% 

Transportation and warehousing 3.2% 2.4% 1.8% 2.8% 

Utilities 0.4% 0.4% 0.7% 2.2% 

Information 2.1% 1.8% 0.6% n/a1 

Finance, insurance, real estate and rental 
and leasing 

8.3% 6.2% 3.4% 4.4% 

Professional, technical, management, 
administrative, and waste management 
services 

13.2% 12.1% 5.3% 6.5% 

Educational, health and social services 11.9% 11.4% 15.1% 11.0% 

Arts, entertainment, recreation, 
accommodation and food services 

8.7% 9.9% 7.9% 9.7% 

Other services (except government) 5.7% 5.4% 5.0% 6.2% 

Government 14.2% 21.2% 31.3% 19.5% 

n/a = not available. 

1  In San Juan County, data were not disclosed for forestry, fishing, and hunting, nor for the information sector, due to 
BEA confidentiality requirements (there are very few employers in the sector). 

Source: BEA 2005 

Table 81 provides a summary of employment by sector for 2003 for the counties and 
communities in and near the study area. As the table shows, mining contributes over 8 percent 
(one-twelfth) of the jobs in San Juan County and about 1 percent of the jobs in Rio Arriba 
County. The U.S. Bureau of Economic Analysis (BEA) does not break out data on employment in 
the mining sector into types of mining (e.g., oil and gas extraction versus other mining activities). 
However, a study by the University of New Mexico Bureau of Business and Economic Research 
found that in 2003, the San Juan Basin provided 4,464 mining sector jobs, with 4,353 in San Juan 
County and 111 in Rio Arriba County. The oil and gas industry employed over 1,700 in the basin 
in 2003. During 1999 to 2003, the San Juan Basin added about 700 mining jobs (UNM 2005). 
These statistics are consistent with the findings of an earlier study that showed that for 1998, 
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about 20 percent of the mining jobs in San Juan County were associated with coal mines in the 
county (Hill and Associates 2000), while most of the remaining jobs were in the oil and gas 
industry (BLM 2003a). 

Although Rio Arriba County has nearly 40 percent of the active wells in the San Juan Basin, less 
than 1 percent of the county’s labor force is in the mining sector. This illustrates the degree to 
which labor from San Juan County supports development and production from the oil and gas 
fields in Rio Arriba County. 

Table 81 also indicates that government contributes significantly to employment in both counties. 
The top three sectors in terms of number of jobs in both counties are government—educational, 
health, and social services—and retail trade. The leading sectors in Rio Arriba County—other 
than government and various services—are retail trade, agriculture, forestry, fishing and hunting, 
and construction. The leading sectors in San Juan County (other than government and services) 
are retail trade, mining, and construction. 

Income and Earnings 
Per capita personal incomes in Rio Arriba and San Juan Counties are lower than those for the 
State of New Mexico or the United States as a whole. However, an analysis of the change in per 
capital personal incomes from 2000 to 2003 shows that per capita incomes in both counties are 
growing substantially faster than in the U.S. as a whole. Table 82 provides a summary of per 
capita and total personal income from 2000 and 2003. 

Table 82. Personal income, 2000-2003 

Area 
PCPI in 2003 

($) 
PCPI in 2000 

($) 

Average Annual 
Change, 2000-

2003 

Total Personal 
Income in 2003 

($000) 

Rio Arriba County 20,720 17,035 6.7% 846,400 

San Juan County 21,124 18,969 3.7% 2,586,721 

New Mexico 24,995 22,135 4.1% 46,955,434 

United States 31,472 29,845 1.8% 9,151,694,000 

Source: BEA 2005. 

PCPI = Per Capita Personal Income 

Note: PCPI and total personal income are reported in current dollars; average annual change is not adjusted for 
inflation. 

Table 83 presents labor earnings by industry sector and shows that mining contributed nearly 20 
percent of the labor earnings in San Juan County in 2003, but only about 1.6 percent of the 
earnings in Rio Arriba County. This again indicates that many of the companies providing oil and 
gas field services in Rio Arriba County are based in San Juan County. The BEA further breaks 
out data on earnings in the mining sector into oil and gas extraction, mining other than oil and 
gas, and support activities for mining. For 2003, in Rio Arriba County, oil and gas extraction 
contributed $1.5 million (22 percent of total mining earnings) and support for all mining activities 
contributed $2.7 million (39 percent of mining earnings). For confidentiality reasons, the BEA 
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did not distinguish earnings from oil and gas extraction as opposed to other mining activities in 
San Juan County; however, mining earnings in San Juan County overall were $378 million, of 
which $130 million (34 percent) were from mining support activities. 

Agriculture, forestry, fishing, and hunting contributed minimally to earnings in Rio Arriba 
County. Agriculture contributed just over 3 percent of earnings in San Juan County, although 
forestry, fishing, and hunting earnings for San Juan County were not disclosed by the BEA due to 
confidentiality concerns. The top contributors to earnings in Rio Arriba County were government, 
educational, health, and social services, and construction. The leading contributors to earnings in 
San Juan County were public administration, mining, and educational, health, and social services. 

Table 83. Labor earnings by industry sector, 2003 

Sector United 
States 

New 
Mexico 

Rio Arriba 
County 

San Juan 
County 

Total earnings (by place of work) in millions of 
dollars 7,113,751 35,116 412 2,069 

Agriculture, forestry, fishing and hunting 1.0% 2.2% 0.0% 3.1%1 

Mining 0.8% 3.4% 1.6% 18.1% 

Construction 6.1% 6.5% 11.3% 7.3% 

Manufacturing 13.4% 6.1% 2.7% 4.5% 

Wholesale trade 5.1% 3.2% 0.9% 3.4% 

Retail trade 6.8% 7.9% 9.4% 7.4% 

Transportation and warehousing 3.3% 2.6% 1.7% 3.6% 

Utilities 1.0% 0.9% 1.7% 5.7% 

Information 3.9% 2.2% 0.4% n/a1 

Finance, insurance, real estate and rental and 
leasing 9.9% 5.6% 2.2% 2.9% 

Professional, technical, management, 
administrative, and waste management services 14.7% 13.5% 3.1% 4.5% 

Educational, health and social services 10.7% 10.2% 14.1% 9.7% 

Arts, entertainment, recreation, accommodation 
and food services 3.8% 4.3% 4.3% 3.8% 

Other services (except government) 3.0% 2.9% 2.6% 3.8% 

Government 16.4% 28.5% 44.1% 21.3% 

Source: BEA 2005 

Note: In San Juan County, data were not disclosed for forestry, fishing, and hunting, nor for the information sector, due 
to BEA confidentiality requirements (there are very few employers in the sector). 
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Comparing relative shares of employment and earnings demonstrates how average earnings per 
job differ for industry sectors. For example, mining contributed just 8.4 percent of jobs in San 
Juan County in 2003, but contributed 18.1 percent of labor earnings. This indicates that average 
earnings per job are relatively high for mining. A 2005 study indicated that jobs in the mining 
sector in New Mexico paid nearly twice the average for all jobs in 2003, with average weekly 
wages of $1,082 in San Juan County and $791 in Rio Arriba County (UNM 2005). 

By comparison, retail trade, for instance, contributed 12.4 percent of jobs in the county in 2003, 
but only 7.4 percent of labor earnings. This indicates that average earnings per job in retail trade 
are relatively low. In addition to lower wages per hour, this may reflect that there are a higher 
proportion of part-time jobs in some sectors than others. 

Economic Activity 
Oil and gas is an important contributor to New Mexico’s Gross State Product, representing 3.9 
percent of the Gross State Product in 2002. The San Juan Basin accounted for about 3 percent of 
Gross State Product on average between 1999 and 2002 (UNM 2005). 

Of the 1.6 trillion cubic feet (Tcf) of gas produced in New Mexico in 2004, about 63 percent—
just over 1.0 Tcf—was from the San Juan Basin. Gas production from the San Juan Basin also 
constituted about 63 percent of the state’s gas production in 2002 and 2003. San Juan County is 
the largest natural gas-producing county in the state and has produced about 630 to 640 billion 
cubic feet (Bcf) annually from 2002 to 2004. Rio Arriba County produced about 380 to 390 Bcf 
of gas each year from 2002 to 2004 (NMEMNRD 2005a, 2005b). McKinley and Sandoval 
Counties are also located partially in the San Juan Basin, but relatively little natural gas is 
produced from these counties. Table 84 provides a summary of gas production by county within 
the San Juan Basin from 2002 to 2004. With gas production of about 31 Bcf annually, the district 
accounts for about 8 percent of gas production in Rio Arriba County and about 3 percent of gas 
production in the San Juan Basin. 

Table 84. Gas production, 2002-2004 (Bcf) 

Year 
New 

Mexico 
San Juan 

Basin 
San Juan 
County 

Rio Arriba 
County 

Sandoval 
County 

McKinley 
County 

2002 1,627 1,030 638 391 1.4 0.05 

2003 1,595 1,008 627 379 1.7 0.03 

2004 1,611 1,022 642 379 1.3 0.02 

Source: NMEMNRD 2005a b 

According to the New Mexico State Board of Finance (NMSBOF), the average value of produced 
natural gas in New Mexico in 2004 was $4.68 per thousand cubic feet (NMSBOF 2005). Thus, 
the 1,611 Bcf of natural gas produced in the state in 2004 represented $7.54 billion in value, 
while the 1,022 Bcf of natural gas produced from the San Juan Basin represented $4.79 billion in 
market value. Gas prices have fluctuated widely in recent years, rising dramatically in 2000, 
falling in 2001, rising again in the last quarter of 2002, and holding steady through most of 2003 
(NMEMNRD 2004). In February 2005, NMSBOF predicted future gas prices rising to $5.20 per 
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thousand cubic feet in 2005, then declining slowly but steadily thereafter, predicting prices of 
$4.80 per thousand cubic feet in 2006, $4.65 per thousand cubic feet in 2007, $4.50 per thousand 
cubic feet in 2008, and $4.35 per thousand cubic feet in 2009 (NMSBOF 2005). 

The San Juan Basin produced about 4 percent of the state’s oil each year from 2002 to 2004. The 
state produced 64.4 million barrels (bbls) of oil in 2004, of which 2.7 million bbls were from the 
San Juan Basin. San Juan and Rio Arriba Counties are the primary oil-producing counties in the 
San Juan Basin, and each produced about the same amount of oil in 2004 (table 85). 

Table 85. Oil production (million bbls), 2002-2004 

Year New 
Mexico 

San Juan 
Basin 

San Juan 
County 

Rio Arriba 
County 

Sandoval 
County 

McKinley 
County 

2002 67.6 3.0 1.4 1.4 0.1 0.1 

2003 66.6 2.8 1.3 1.4 0.1 0.1 

2004 64.4 2.7 1.3 1.3 0.1 0.04 

Source: NMEMNRD 2005a,b 

The NMSBOF reported that the average value of oil in New Mexico in 2004 was $31.97 per bbl 
(NMSBOF 2005). At this value, the 64.4 million bbls of oil produced in New Mexico in 2004 
represented $2.06 billion in value, while the 2.7 million bbls produced from the San Juan Basin 
represented about $86 million in market value. Oil prices have risen steadily in recent years, from 
$27.25/bbl in December 2002 (NMEMNRD 2004) to $27.80/bbl in 2003 (NMSBOF 2004a) and 
$31.97/bbl in 2004 (NMSBOF 2005). In February 2005, NMSBOF forecast oil prices rising to 
$42/bbl for 2005, then declining steadily to $38/bbl for 2006, $36/bbl for 2007, and $34/bbl for 
2008 and 2009 (NMSBOF 2005). 

The value of produced oil and gas determines the viability of economically producing the 
reserves with alternative drilling technologies, which may incur additional costs and risks over 
conventional methods. Costs to develop and operate wells in the San Juan Basin and district 
include drilling costs and tangible and intangible production costs. Drilling costs include 
surveying and staking, permits, dirt work associated with construction of the pad, access road, 
gathering line, drilling personnel and equipment, mud, chemicals, water, environmental 
clearances, and mitigation measures. Tangible production costs include casing and tubing, 
wellhead equipment, flowlines, and tanks. Intangible production costs include well logging, 
acidizing and fracturing, completion fluids, bits, and well testing. Drilling depth, drilling time, 
and the types of completion and production technical requirements also affect well costs. 

Tax Revenues 
Commercial activities on Federal land in New Mexico generate millions of dollars annually. 
Revenues from the energy extractive industry are of particular interest in and near the San Juan 
Basin. The Federal, State, and local governments receive tax revenues from the energy extractive 
industry. Federal royalties on oil and gas production that occurs on Federal land are collected by 
the U.S. Treasury, with portions reverting back to New Mexico and disbursed to the relevant 
counties where production has occurred. In addition, the New Mexico Taxation and Revenue 
Department administers one tax on the processing of natural gas, one tax on oil and gas 
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production equipment, and four taxes on the production of oil and gas products. Two of the taxes 
are typically paid to the county of origin and four are paid to the state. A description of each of 
the six taxes administered by the New Mexico Taxation and Revenue Department follows: 

• The Natural Gas Processors Tax is levied on natural gas processing plants operating in 
New Mexico. This tax is paid to the State of New Mexico and is levied on the amount of 
BTUs of gas delivered to the processor at the inlet of the plant after subtracting certain 
deductions (NMTRD 2004). The revenues go into the state general fund (NMSBOF 
2004b; Muncrief 2005). 

• The Oil and Gas Production Equipment Ad Valorem Tax is a tax on oil and gas 
production equipment. The taxable value of the equipment of each production unit is 
calculated as 27 percent of the value of the products of each production unit for the prior 
year. The assessed value is determined by applying the uniform assessment ratio (a 1-to-3 
ratio) to the taxable value. This tax is paid to the county of origin (NMTRD 2004; 
Clifford and Maury 2004). 

• The Oil and Gas Severance Tax is levied at the rate of 3.75 percent (for most production) 
of the taxable value of oil and gas produced. The taxable value is defined as production 
value minus Federal, State, and Indian royalties and reasonable trucking expenses to the 
first place of market. This tax is paid to the State of New Mexico (NMTRD 2004; NMSL 
2004). The revenues are put into a bonding fund, and the earnings from the fund are put 
into the State general fund (Muncrief 2005). 

• The Oil and Gas Conservation Tax is levied on the sale of oil and gas products. The tax 
rate, a percentage of the taxable value of sold products, varies with the unencumbered 
balance in New Mexico’s oil and gas reclamation fund, but is generally set at 0.19 
percent of taxable value. This tax is paid to the State of New Mexico (NMTRD 2004; 
NMSL 2004). The revenues go into the State general fund (NMSBOF 2004b; Muncrief 
2005). 

• The Oil and Gas Emergency School Tax is levied on gas and oil production in the State. 
Natural gas is taxed at 4 percent of taxable value and oil is taxed at 3.15 percent, although 
allowances are given for low-producing (“stripper”) wells and for other conditions. This 
tax is paid to the State of New Mexico (NMTRD 2004; NMSL 2004). The revenues go 
into the State general fund (NMSBOF 2004b; Muncrief 2005). 

• The Oil and Gas Ad Valorem Production Tax is levied, in lieu of property tax, on the 
value of oil and gas natural reserves, but annual production is used as an approximation 
of the value of reserves. This tax is typically paid to the county of origin and ultimately 
distributed to school districts and other recipients. The tax rate changes from year to year, 
and is a composite of rates imposed by local taxing authorities, including counties and 
school districts (NMTRD 2004; Clifford and Maury 2004). 

Based on data from the New Mexico Department of Taxation and Revenue (Muncrief 2005), oil 
and gas production in Rio Arriba and San Juan Counties contributed $145 million in tax revenues 
to the State general fund in Fiscal Year (FY) 2004 (July 2003 through June 2004) due to the oil 
and gas emergency school tax and an additional $7 million from the oil and gas conservation tax. 
This represents 49 percent of total State revenues due to these taxes (total State revenue from 
these taxes was $310 million in FY 2004). In addition, the State general fund received 
approximately $324 million from distributions of Federal oil and gas royalties due to the 
production of oil and gas from Federal surface land (Muncrief 2005). For comparison, total State 
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general fund revenues from oil and gas activity were about $1.1 billion in FY 2004, and total 
general fund revenues from all sources were about $4.6 billion (Muncrief 2005, UNM 2005). 
Table 86 provides a summary of some state tax revenues from oil and gas development and 
production activities on land in Rio Arriba and San Juan Counties. 

Table 86. State tax revenues from oil and gas activity in Rio Arriba and San Juan 
Counties, FY 2004 (in million dollars) 

Tax Type 

Revenues 
due to 

activity in 
Rio Arriba 

County 

Revenues 
due to 

activity in 
San Juan 
County 

Revenues 
due to 
activity 

statewide 

Percent of 
statewide revenues 

attributable to 
activity in Rio 

Arriba and San 
Juan Counties 

Oil and Gas Emergency School 
Tax $53.8 $91.1 $297.1 49% 

Oil and Gas Conservation Tax $2.6 $4.3 $12.6 55% 

Oil and Gas Severance Tax $51.6 $85.2 $216.5 63% 

Source: NMTRD 2005; Muncrief 2005 

Revenues from the Oil and Gas Severance Tax go into the Severance Tax Permanent Fund, a 
bonding fund the revenues of which support the State’s general fund. In FY 2003 total receipts 
from severance taxes (including oil and gas as well as other sources) were $257 million, of which 
the oil and gas industry paid $218 million. This represents about 88 percent of the severance fund 
tax receipts (UNM 2005). In FY 2003 the contribution of the San Juan Basin to these receipts was 
about $139 million or 63 percent, about the same as in FY 2004 (table 86). 

In addition to the State general fund and Severance Tax Permanent Fund, oil and gas taxes due to 
production occurring within Rio Arriba County contributed over $8 million to the county’s 2004 
general fund revenues, which represents over half of the general fund revenues for 2004 (Olguin 
2005). Table 87 shows how ad valorem production and production equipment taxes contribute to 
funding local services through the Rio Arriba County General Fund. In addition to the amounts 
shown in the table, oil and gas production equipment taxes also contributed over $800,000 to 
school districts 21 (Dulce) and 53 (Jemez Mountain) in Rio Arriba County in FY 2004 (Muncrief 
2005). Furthermore, oil and gas production and production equipment taxes contributed $3.9 
million earmarked for health-related programs and services in Rio Arriba County, including 
hospitals, health clinics, drug abuse treatment programs, and ambulance provision (Olguin 2005). 
Including amounts earmarked for schools, health care, and the general fund revenues, oil and gas 
production and production equipment taxes due to production in Rio Arriba County contributed 
$12.7 million to provide local services. 

The Federal Government also makes payments to local governments to offset the loss of property 
taxes because of nontaxable Federal lands within their boundaries. These payments are called 
“payments in lieu of taxes.” Payments in lieu of taxes are used by local governments to finance 
vital services such as firefighting, police protection, and the construction of roads and public 
schools. The BLM administers the program using formulas for fair distribution established by 
law. Table 88 shows the payments in lieu of taxes to Rio Arriba and San Juan Counties as well as 
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the total figure paid to the State of New Mexico. Together, Rio Arriba and San Juan Counties 
received about 12 percent of the total payments in lieu of taxes to New Mexico in FY 2004 (BLM 
2005). 

Table 87. Impact of oil and gas tax revenues on Rio Arriba County General Fund – 2004 

Revenue Source $000 Percent 

Oil and Gas Production Equipment Ad Valorem Tax 708 4.6 
Oil and Gas Production Ad Valorem Tax 7,404 48.5 
Subtotal 8,112 53.1 
Total Budgeted Fund Revenues 15,279 100 
Source: Olguin 2005 

Table 88. Payments in lieu of taxes to New Mexico and select counties⎯2003-2004 

Area FY 2003 Payment ($) FY 2004 Payment ($) 

Rio Arriba County 1,492,099 1,537,626 

San Juan County 1,164,495 1,194,683 

New Mexico Totals 21,397,943 21,999,459 

Source: BLM 2005 

Economic Activity Associated with the Jicarilla Ranger District 
In 2000, there were about 18,000 active wells in the New Mexico portion of the San Juan Basin, 
of which about 80 percent (14,400 wells) were on federally owned minerals (BLM 2003a). As of 
2004, the number of active wells in the New Mexico portion of the San Juan Basin had increased 
to 19,800. Those wells produced just over 1.0 Tcf of natural gas in 2004, of which about 80 
percent (about 800 Bcf) was from federally owned minerals (NMEMNRD 2005a, BLM 2003a). 
Of the production from Federal minerals, about 31 Bcf, or 4 percent, was from the district. About 
39 percent of the active wells in the San Juan Basin are located in Rio Arriba County 
(NMEMNRD 2005a). Of the 7,700 active wells in Rio Arriba County, 588 (about 8 percent) are 
on Federal land in the district. 

Based on the 2004 average market value of $4.68 per thousand cubic feet (NMSBOF 2005), the 
31 Bcf of production in the district was valued at over $145 million. With the projected price of 
$5.20 per thousand cubic feet in 2005 (NMSBOF 2005), a comparable level of production in the 
district would be valued at over $161 million. Based on production within the district, it is 
estimated that about 8 percent of production-related tax revenues within Rio Arriba County were 
derived from production in the district. This represents over $650,000 in general fund revenues, 
nearly $320,000 for health care and about $64,000 earmarked for public schools. Federal royalties 
from district production represented an additional $27 million in 2004. A portion of these 
revenues were disbursed to the State general fund and Rio Arriba County. 
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Oil and gas is also a source of direct employment in the region, as described above; BEA data 
indicates that there are 148 jobs in Rio Arriba County in mining and mining support, including oil 
and gas exploration, development, and production. The labor earnings from these jobs totaled 
nearly $7 million in 2003 (BEA 2005). 

Timber harvested in the district is not a major source of revenues or production value for the 
district or Rio Arriba County. In 2000, 67 cords were commercially harvested for firewood, with 
a value of $1,340. This increased to 813 cords in 2001, with a value of $16,260, and decreased to 
3.1 cords in 2002, valued at $62.92. Wood gathering for personal use is a locally important 
resource, but occurs on a small scale. From 2000 to 2002, an average of 103 cords have been 
harvested for personal use, with an average annual value of about $10 per cord. Other wood 
products, including oak brush and latillas, are valued as a local resource, but are important for 
personal rather than commercial use (USFS 2003f). 

District Revenues and Expenditures 
Revenues collected by the district include fees for grazing, and for outfitter and recreation special 
use permits. Grazing fees collected by the district totaled about $4,780 in 2000, $4,580 in 2001, 
and $3,880 in 2002. Outfitter-guide permit fees averaged about $2,450 each year from 2000 to 
2002, with incidental recreation event fees of $80 (USFS 2003f). 

The district’s FY 2003 operating budget was about $815,000, but it varies greatly from year to 
year. A very small portion of the budget is used for road maintenance (about $2,500 budgeted for 
2003 and about $5,750 in 2002) (USFS 2003f). The gas industry directly pays for the 
maintenance of nearly all roads in the district. The roads committee has cooperative responsibility 
for most forest roads, spending about $90,000 annually for their upkeep. Short road segments that 
serve single wells are generally maintained by the company holding the lease. The operating 
budget and roads committee funds generally support services provided by local contractors, 
mostly based in San Juan County in the tri-city area. 

The district does not represent a major employer in the county. In 2000, the district office had 
only six full-time and two part-time employees. This number increased to 11 by 2003, an 
extremely small portion of the county labor force (USFS 2003f). 

Environmental Consequences 
The primary economic issues associated with implementing the alternatives arise from potential 
changes in jobs, labor earnings, spending in the local economy, and changes in tax revenues for 
the counties, state government, and Federal Government. In addition, impacts would be identified 
if an alternative resulted in changes in the cost of developing or operating new wells. 

The following analysis focuses on development of oil and gas resources on Federal lands, 
particularly the district and San Juan Basin. The analysis includes economic modeling to estimate 
quantitatively the direct, indirect, and induced economic impacts of changes in well drilling and 
completion and production. In addition, the analysis considers impacts that cannot be quantified. 

Assumptions used in the analysis include the following: 

• The primary energy resource extracted from the San Juan Basin and district is natural gas. 
Thus, the quantitative economic modeling analysis focuses on gas production. 
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• The region of influence for the economic modeling analysis includes San Juan County 
and Rio Arriba County. The oil and gas “service center” is in San Juan County, although 
there could also be ripple effects statewide or further due to piping and ultimate use of 
gas produced from the basin. 

• Employment, labor earnings, and economic output would continue to be a driver of 
economic growth in the region of influence. 

• Federal, State, and local governments will continue to receive tax revenues from mineral 
production. 

• The “ripple effect” of economic activity and employment due to the development and 
production of minerals can reasonably be estimated by the impact analysis for planning 
(IMPLAN). 

• No significant changes are expected in recreation patterns; thus, no significant or 
measurable changes are expected in non-resident recreation expenditures. The State sets 
the number of big game permits available in the area and currently the demand exceeds 
the supply. 

• Most road construction and maintenance will continue to be funded by the industry-
Forest Service roads committee. The oil and gas industry will continue to maintain lease 
roads. 

• Additional assumptions related to the IMPLAN economic modeling analysis are 
described below in the course of the analysis. 

Alternative A (No Action) 
The reasonable foreseeable development scenario for the San Juan Basin projected that 9,942 new 
wells would be developed on Federal minerals in the San Juan Basin over 20 years, starting in 
2002. This includes 751 new wells in the district (Engler et al. 2001). Thus, the new wells in the 
district would represent about 7.5 percent of new wells on Federal leases in the basin. By 2022, 
accounting for existing wells that would continue to remain active, existing wells projected to be 
plugged and abandoned, and new wells, it is estimated that 19,944 wells would be producing on 
Federal leases in the basin. Assuming a relatively steady rate of new development and plugging 
and abandoning of non-producing wells, annual gas production from Federal minerals in the San 
Juan Basin from existing and new wells is estimated to increase from about 0.82 Tcf currently 
(1.022 Tcf total (table 7), 80 percent of which is on Federal lands) to about 1.68 Tcf in 2022. 
These projections represent a 38.5 percent increase in the number of producing wells on Federal 
minerals from 2000 to 2022, and a 105 percent increase in average annual production between 
2004 and 2022, basin wide. 

Under Alternative A, a variety of factors would continue to drive energy development and 
production. These include national and international energy prices, operator business strategies 
(e.g., how operators choose to invest resources into well drilling and energy production), and 
production conditions within the project area. Based on data on projected well locations in the 
district, the 733 wells projected to be developed on existing leases in the district would be subject 
to standard terms and conditions and any additional stipulations on the existing leases (until such 
time as the lease expires or is relinquished). The 18 wells projected to fall within currently 
unleased parcels would not be developed. Applications for permits to drill would require NEPA 
analysis before approval. 
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Economic Modeling Analysis 
To further characterize the estimated economic impacts associated with each alternative, an 
economic modeling analysis was performed using IMPLAN. IMPLAN is a regional economic 
model that provides a mathematical accounting of the flow of money, goods, and services through 
a region’s economy. The model provides estimates of how a specific economic activity translates 
into jobs and income for a given region. It includes the “ripple effect” (or “multiplier effect”) of 
changes in sectors that may not be directly impacted by management actions, but are linked to 
industries that are directly impacted. In IMPLAN, these ripple effects are termed indirect impacts 
(for changes in industries that sell inputs to the industries that are directly affected) and induced 
impacts (for changes in household spending as household income increases or decreases due to 
the changes in production). 

For instance, an increase in oil and gas production implies more money would be spent on oil and 
gas equipment maintenance, which in turn implies more money would be spent in sectors that 
provide inputs to that sector. These production and consumption or “input-output” relationships 
allow IMPLAN to estimate the indirect and induced impacts based on changes in production that 
may result from different alternatives. 

The estimates generated by IMPLAN were based on expenditures associated with well drilling 
along with the operating costs that would be incurred following well completion. Drilling cost 
estimates were furnished by a company that operates in the San Juan Basin, and the post-
completion operating costs were obtained from the Energy Information Administration of the 
U.S. Department of Energy. These costs were then matched to the appropriate IMPLAN sectors 
to develop the expenditure events required to produce the impact estimates in IMPLAN. 

Key assumptions used to conduct the IMPLAN analysis include the following: 

• An average of 40 wells per year would be drilled under Alternatives B and D. 
• An average of 39 wells per year would be drilled under Alternatives A and C. 
• The post-completion economic impacts were based upon the average number of wells in 

production status over the 20-year analysis period (i.e., 420 wells for Alternatives B and 
D, and 410 for Alternatives A and C). 

• The drilling expenditure profile used in the IMPLAN model was a composite based upon 
the costs of several representative conventional and coal bed methane gas wells. The 
costs for each type of well were weighted by that well’s share of the total number of wells 
expected to be drilled annually. 

• All wells would be drilled to completion. 
• The operating cost profiles for completed conventional and coal bed methane wells were 

obtained from the Energy Information Administration. The operating cost profile for coal 
bed methane wells was specific to the San Juan Basin, while the profile for conventional 
wells was based upon expenditures for a gas well in the Rocky Mountains. The profile for 
conventional wells was selected to match, as closely as possible, a total cost figure 
provided by an operator in the San Juan Basin. 

• Service providers (e.g., drilling crews, etc.) would come from within the 2-county 
analysis area. 
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Fluctuations in market prices and advances in technology will affect the pace of drilling and 
development and influence how long the resources will continue to be a source of employment, 
labor income, tax revenues, and royalties. Higher prices and alternate technologies could increase 
the amount of reserves and extend the life of wells by allowing access to resources that were 
previously considered marginal or subeconomic. Because of the difficulties in predicting changes 
in activity levels, it was assumed that, for purposes of the IMPLAN analysis, the number of wells 
drilled would be constant from year-to-year. 

Results of the IMPLAN analysis are shown in table 89. As this table indicates, there is very little 
difference in the employment and labor impacts between alternatives. This is consistent with the 
finding that the number of wells drilled each year would be essentially the same for every 
alternative. Slightly over 250 total annual, full-time equivalent jobs and $10 million in annual 
labor income would be generated under Alternative A, which would be an increase of about one-
third of 1 percent over current employment and an increase of about 0.4 percent over current 
labor income in the analysis area. (Table 81 shows total employment of about 75,000 jobs, and 
Table 82 shows earnings totaling about $2.5 billion, for the 2-county area.) In table 89 and 
throughout this discussion, direct impacts refer to jobs and income added specifically by the 
operator, while total effects also include employment and labor income generated from purchases 
of goods and services by the operator (indirect impacts) and from the spending of the additional 
household income in the area (induced impacts). Because operators typically hire contractors to 
perform almost all of the work involved in drilling or operating a well, the economic impacts tend 
to be concentrated in the indirect effects category. The labor requirements for these services are 
then considered an indirect impact. 

Table 89. Employment and labor income impacts, by alternative 

Economic Indicator Alt. A Alt. B Alt. C Alt. D 

Employment (number of jobs) 

Direct Employment 3.1 3.2 3.1 3.2 

Total Employment 248.0 254.4 248.0 254.4 

Labor Income (million 2005 dollars) 

Direct Labor Income 0.1 0.1 0.1 0.1 

Total Labor Income 10.3 10.6 10.3 10.6 

Although not analyzed using IMPLAN, the effects of the alternatives on tax revenues and total 
economic output related to oil and gas would vary to a similar degree. Thus, the tax revenues and 
output would be about the same for Alternatives B and D, and would be about 1 percent lower for 
Alternatives A and C. 

The IMPLAN modeling analysis does not include analysis of potential economic impacts due to 
changes in grazing activity. Some minor reduction in grazing land could result in the district from 
development of well sites and infrastructure. Currently, grazing and gas activities coexist, 
although there is some inconvenience, mostly to ranchers, from sharing the same lands. For 
example, man-hours can be lost if gates are left open and cattle wander into other areas and 
require rounding up, causing ranchers time and money. Ranchers would experience increased 
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conflicts as development increases, and these types of issues are likely to increase. The district 
may support slightly fewer head of cattle, but this is not expected to cause measurable changes in 
ranching employment or earnings. 

Changes in suitability for wildlife and hunting from oil and gas development (for example, due to 
noise from more compressors throughout the district) may affect the quality of recreational 
hunting. However, no measurable change in visitor or hunter days in the district is expected. Only 
a few outfitters use this area currently, so job losses are not expected in recreational businesses or 
tourism as a result of increased gas development. 

Effects on Payments in Lieu of Taxes Payments and District Operations 
Changes in payments in lieu of taxes would not occur under Alternative A because there would 
be no disposal or acquisition of lands under this alternative. 

Development of new roads to access new leases and wells would increase the cost of road 
maintenance. These expenses would largely be borne by the industry-Forest Service roads 
committee. Short, single-purpose roads would be paid for and maintained by the lease owner. 
While this may increase spending in the local economy somewhat as the need for service 
increases, it would represent a small portion of oil and gas related expenditures in the basin. It 
also would not affect the operating budget of the district. Similarly, other indirect effects on 
quality of recreation, hunting, and grazing practices would have only minimal potential for 
economic changes. Little change in participation or productive value of these other resources is 
expected. 

Alternative B (Proposed Action) 
Under Alternative B, it is estimated that 9,942 new wells would be developed on Federal minerals 
in the San Juan Basin over 20 years, starting in 2002. This includes 751 new wells in the district. 
Thus, the new wells in the district would represent about 7.5 percent of new wells on Federal 
leases in the basin. By 2022, accounting for existing wells that would continue to remain active, 
existing wells projected to be plugged and abandoned, and new wells, it is estimated that 19,926 
wells would be producing on Federal leases in the basin. Assuming a relatively steady rate of new 
development and plugging and abandoning of non-producing wells, annual gas production from 
Federal minerals in the San Juan Basin from existing and new wells is estimated to increase from 
about 0.82 Tcf currently to about 1.68 Tcf in 2022. These projections represent a 38.5 percent 
increase in the number of producing wells on Federal minerals from 2000 to 2022, and a 105 
percent increase in average annual production between 2004 and 2022, basin wide. Thus, the 
increases in the number of producing wells and average annual production would be the same as 
under Alternative A. 

Under Alternative B, a variety of factors would continue to drive energy development and 
production. These include national and international energy prices, operator business strategies 
(e.g., how operators choose to invest resources into well drilling and energy production), and 
production conditions within the study area. Compared to Alternative A, leasing would be 
authorized on 3,800 currently unleased acres with applicable stipulations. Based on data 
submitted by industry, 18 wells are projected in this currently unleased area in the next 20 years. 
Because some of the currently unleased areas overlap areas that would be designated areas of 
resource concern, seven projected wells would require alternative technologies in order to be 
developed (e.g., directional or horizontal drilling). 
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As in Alternative A, before unleased areas could be leased, specific lease terms would be subject 
to a separate, site-specific NEPA analysis and decision. However, this site-specific analysis 
would likely be expedited under Alternative B because of management actions taken under 
Alternative B. Applications for permits to drill would also require NEPA analysis before 
approval. The 733 wells projected to be developed on existing leases in the district would be 
subject to standard terms and conditions and any additional stipulations on the existing leases 
(until such time as the lease expires or is relinquished). In addition, a long-term plan of 
development would be required prior to any new development in areas of resource concern, 
including new development on existing leases in areas of resource concern. This would result in 
some increase in costs associated with environmental planning for new development, for the 88 
new wells projected to be drilled in areas of resource concern. 

Economic Modeling Analysis 
The employment and labor income impacts of Alternative B are identical to those of Alternative 
A (table 89). The 254 total jobs and $10.6 million in total labor income again represent a small 
increase over current levels⎯an increase of about 0.3 percent in employment and 0.4 percent in 
earnings. 

As described above, the IMPLAN modeling analysis does not include analysis of potential 
economic impacts due to changes in grazing activity. Some minor reduction in grazing land could 
result in the district under Alternative B from development of well sites and infrastructure. 
Overall, as in Alternative A, ranchers would experience increased conflicts as development 
increases. The district may support slightly fewer head of cattle, but this is not expected to cause 
measurable changes in ranching employment or earnings. Likewise, although changes in 
suitability for wildlife and hunting from oil and gas development may affect the quality of 
recreational hunting, no measurable change in visitor or hunter days in the district is expected. 

Effects on Payments in Lieu of Taxes Payments and District Operations 
As in Alternative A, changes in payments in lieu of taxes would not occur under Alternative B 
because there would be no disposal or acquisition of lands under this alternative. 

Development of new roads to access new leases and wells would increase the cost of road 
maintenance. These expenses would largely be borne by the industry-Forest Service roads 
committee. Short, single-purpose roads would be paid for and maintained by the lease owner. 
While this may increase spending in the local economy somewhat as the need for service 
increases, it would represent a small portion of oil and gas related expenditures in the basin. It 
also would not affect the operating budget of the district. Similarly, other indirect effects on 
quality of recreation, hunting, and grazing practices would have only minimal potential for 
economic changes. Little change in participation or productive value of these other resources is 
expected. 

Alternative C 
Under Alternative C, 9,924 new wells would be developed on Federal minerals in the San Juan 
Basin over 20 years, starting in 2002. This includes 733 new wells in the district. Thus, the new 
wells in the district would represent about 7.5 percent of new wells on Federal leases in the basin. 
By 2022, accounting for existing wells that would continue to remain active, existing wells 
projected to be plugged and abandoned, and new wells, it is estimated that 19,926 wells would be 
producing on Federal leases in the basin. Assuming a relatively steady rate of new development 
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and plugging and abandoning of non-producing wells, annual gas production from Federal 
minerals in the San Juan Basin from existing and new wells is estimated to increase from about 
0.82 Tcf currently to about 1.68 Tcf in 2022. These projections represent a 38.4 percent increase 
in the number of producing wells on Federal minerals from 2000 to 2022, and a 105 percent 
increase in average annual production between 2004 and 2022, basin wide. Thus, increases in the 
number of producing wells and average annual production would be about the same as under 
Alternative A. 

Under Alternative C, a variety of factors would continue to drive energy development and 
production. These include national and international energy prices, operator business strategies 
(e.g., how operators choose to invest resources into well drilling and energy production), and 
production conditions within the study area. Compared to Alternative A, 18 of the 751 wells 
projected to be developed on the district in the reasonable foreseeable development Scenario 
would not be developed because they are in areas that are currently unleased and, under 
Alternative C, would not be available for leasing. The other 733 wells projected to be developed 
on existing leases in the district would be subject to standard terms and conditions and any 
additional stipulations on the existing leases (until such time as the lease expires or is 
relinquished). In addition, a long-term plan of development would be required prior to any new 
development throughout the district, including new development on existing leases. This would 
result in increased costs associated with environmental planning for new development. 

Economic Modeling Analysis 
As table 89 indicates, the impacts of Alternative C (248 jobs and $10.3 million in labor income) 
are slightly less than the other alternatives. Given the size of the economy of the area, the 
differences would not be discernible compared to the other alternatives. 

As described above, the IMPLAN modeling analysis does not include analysis of potential 
economic impacts due to changes in grazing activity. Some minor reduction in grazing land could 
result in the district under Alternative C from development of well sites and infrastructure. 
Overall, as in Alternative A, ranchers would experience increased conflicts as development 
increases. The district may support slightly fewer head of cattle, but this is not expected to cause 
measurable changes in ranching employment or earnings. Likewise, although changes in 
suitability for wildlife and hunting from oil and gas development may affect the quality of 
recreational hunting, no measurable change in visitor or hunter days in the district is expected. 

Effects on Payments in Lieu of Taxes Payments and District Operations 
As in Alternative A, changes in payments in lieu of taxes would not occur under Alternative C 
because there would be no disposal or acquisition of lands under this alternative. 

Development of new roads to access new leases and wells would increase the cost of road 
maintenance. These expenses would largely be borne by the industry-Forest Service roads 
committee. Short, single-purpose roads would be paid for and maintained by the lease owner. 
While this may increase spending in the local economy somewhat as the need for service 
increases, it would represent a small portion of oil and gas related expenditures in the basin. It 
also would not affect the operating budget of the district. Similarly, other indirect effects on 
quality of recreation, hunting, and grazing practices would have only minimal potential for 
economic changes. Little change in participation or productive value of these other resources is 
expected. 
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Alternative D 
Under Alternative D, it is estimated that 9,942 new wells would be developed on Federal 
minerals in the San Juan Basin over 20 years, starting in 2002. This includes 751 new wells in the 
district. Thus, the new wells in the district would represent about 7.5 percent of new wells on 
Federal leases in the basin. By 2022, accounting for existing wells that would continue to remain 
active, existing wells projected to be plugged and abandoned, and new wells, it is estimated that 
19,926 wells would be producing on Federal leases in the basin. Assuming a relatively steady rate 
of new development and plugging and abandoning of non-producing wells, annual gas production 
from Federal minerals in the San Juan Basin from existing and new wells is estimated to increase 
from about 0.82 Tcf currently to about 1.68 Tcf in 2022. These projections represent a 38.5 
percent increase in the number of producing wells on Federal minerals from 2000 to 2022, and a 
105 percent increase in average annual production between 2004 and 2022, basin wide. Thus, 
increases in the number of producing wells and average annual production would be the same as 
under Alternative A. 

Under Alternative D, a variety of factors would continue to drive energy development and 
production. These include national and international energy prices, operator business strategies 
(e.g., how operators choose to invest resources into well drilling and energy production), and 
production conditions within the study area. Compared to Alternative D, leasing would be 
authorized on 3,800 currently unleased acres with applicable stipulations. Based on data 
submitted by industry, 18 wells are projected in this currently unleased area in the next 20 years. 

As in Alternative A, before unleased areas could be leased, specific lease terms would be subject 
to a separate, site-specific NEPA analysis and decision. However, this site-specific analysis 
would likely be expedited under Alternative D. Applications for permits to drill would also 
require NEPA analysis before approval. The 733 wells projected to be developed on existing 
leases in the district would be subject to standard terms and conditions and any additional 
stipulations on the existing leases (until such time as the lease expires or is relinquished). 

Economic Modeling Analysis 
Alternative D would generate 254 jobs and $10.6 million in labor income, the same as in 
Alternatives A and B (table 89). As in Alternatives A and B, these impacts again represent a 
small increase over current levels—an increase of about 0.3 percent in employment and 0.4 
percent in earnings. 

As described above, the IMPLAN modeling analysis does not include analysis of potential 
economic impacts due to changes in grazing activity. Some minor reduction in grazing land could 
result in the district under Alternative D from development of well sites and infrastructure. 
Overall, as in Alternative A, ranchers would experience increased conflicts as development 
increases. The district may support slightly fewer head of cattle, but this is not expected to cause 
measurable changes in ranching employment or earnings. Likewise, although changes in 
suitability for wildlife and hunting from oil and gas development may affect the quality of 
recreational hunting, no measurable change in visitor or hunter days in the district is expected. 

Effects on Payments in Lieu of Taxes Payments and District Operations 
As in Alternative A, changes in payments in lieu of taxes would not occur under Alternative D 
because there would be no disposal or acquisition of lands under this alternative. 
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Development of new roads to access new leases and wells would increase the cost of road 
maintenance. These expenses would largely be borne by the industry-Forest Service roads 
committee. Short, single-purpose roads would be paid for and maintained by the lease owner. 
While this may increase spending in the local economy somewhat as the need for service 
increases, it would represent a small portion of oil and gas related expenditures in the basin. It 
also would not affect the operating budget of the district. Similarly, other indirect effects on 
quality of recreation, hunting, and grazing practices would have only minimal potential for 
economic changes. Little change in participation or productive value of these other resources is 
expected. 

Mitigations 
Mitigation measures would be recommended if there were significant direct or indirect impacts 
expected to result from an alternative. In the case of economic impacts, mitigation measures may 
apply if boom/bust cycles were predicted to result from any alternatives. However, FS 
management actions have relatively little impact on the pace of development. Rather, the pace of 
energy development and production is driven by various factors including national and 
international energy prices, operator business strategies, and production conditions within the 
study area. Mitigations may also apply if any of the actions were to result in increased spending 
on road maintenance. However, short, single-purpose roads are paid for and maintained by the 
lease owner, and other road maintenance expenses are largely paid for by the industry-Forest 
Service roads committee. Thus, no mitigation measures are recommended. 

Cumulative Effects 
Future oil and gas production in the district would have relatively little impact on estimated future 
production levels of the San Juan Basin as a whole. Development on Federal leases (including the 
district) combined with non-Federal leases would comprise a total of 12,461 new wells (Engler et 
al. 2001), with production levels of over 2 Tcf per year. The variation in total well development 
in the basin attributable to differences among the alternatives would vary from 0 percent 
(Alternatives A, B, and D) to minus 0.1 percent (Alternative C). Assuming that production varies 
accordingly, the differences in production levels by alternative would also be extremely minor. 

The additional combined development would contribute to increased growth in oil and gas 
industry jobs and earnings in the basin, especially in San Juan County, where most of the labor 
pool resides. The contribution to this growth is relatively small, constituting about a 1 percent 
increase in employment and earnings. 

Irreversible/Irretrievable Effects 
There are no irreversible effects or irretrievable commitments of resources expected to occur in 
terms of economic impacts from any of the alternatives. 

Environmental Justice 
Regulatory guidance for the evaluation of environmental justice includes both Executive Order 
12898 and 13045. Executive Order 12898—Federal Actions to Address Environmental Justice in 
Minority Populations and Low-Income Populations—states “…each Federal agency shall make 
achieving environmental justice part of its mission by identifying and addressing, as appropriate, 
disproportionately high and adverse human health or environmental effects of its programs, 
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policies, and activities on minority populations and low-income populations in the United 
States… (U.S. 1994).” 

Executive Order 13045—Protection of Children from Environmental Health Risks and Safety 
Risks—addresses the vulnerability and sensitivity of children stating, “…each Federal agency 
shall make it a high priority to identify and assess environmental health risks and safety risks that 
may disproportionately affect children; and shall ensure that its policies, programs, activities, and 
standards address disproportionate risks to children that result from environmental health risks or 
safety risks (U.S. 1997).” 

Table 90. Population, ethnicity, and race—2000 

United States New Mexico San Juan 
County 

Rio Arriba 
County Population 

No. % No. % No. % No. % 

Total Population 281,421,906 100 1,819,046 100 113,801 100 41,190 100 
White (non-Hispanic) 194,552,774 69.1 813,495 44.7 52,922 46.5 5,619 13.6 
Minorities 86,899,132 30.9 1,005,551 55.3 60,879 53.5 35,571 86.4 
Hispanic or Latino 
(of any race) 35,305,818 12.6 765,386 42.1 17,057 15.0 30,025 72.9 

Black or African 
American (non-
Hispanic) 

33,947,837 12.1 30,654 1.7 429 0.4 85 0.2 

American Indian 
and Alaska Native 
(non-Hispanic) 

2,068,883 0.7 161,460 8.9 41,290 36.3 5,002 12.1 

Asian, Native 
Hawaiian and Other 
Pacific Islander 
(non-Hispanic) 

10,476,678 3.7 19,249 1.1 315 0.3 72 0.2 

Some other race 
(non-Hispanic) 467,770 0.2 3,009 0.2 89 0.1 43 0.1 

Two or more races 
(non-Hispanic) 4,602,146 1.6 25,793 1.4 1,699 1.5 344 0.8 

Source: U.S. Census Bureau 2000 

Affected Environment 
According to the Council on Environmental Quality (CEQ), a minority consists of individuals 
belonging to one of the following groups: American Indian or Alaskan Native; Asian or Pacific 
Islander; Black, not of Hispanic origin; or Hispanic (CEQ 1997). The Jicarilla Ranger District is 
located within Rio Arriba County. San Juan County—the center for economic stability in the 
region—is located immediately west of Rio Arriba County. As shown in table 90, the percentages 
of American Indians comprise considerably higher proportions of Rio Arriba County and San 
Juan County compared with those of New Mexico and the U.S. This is primarily due to the 
presence of the Jicarilla Apache Reservation and the Navajo Nation located in Rio Arriba and San 
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Juan Counties, respectively. The Jicarilla Apache Reservation is located east of the district, with 
several roads providing access between the two areas. The district land is valued by local 
American Indians for its sacred and ancestral sites and as a place for gathering traditional or 
sacred items. 

According to 2000 population estimates, the percentage of children under 18 years of age in San 
Juan County (32.6 percent) was greater than in Rio Arriba County (28.6 percent). In addition, the 
proportion of children under 18 years of age in San Juan County was higher than the entire state 
of New Mexico and the United States (table 91). 

Table 91. Number and percent of children in population—2000 

Geographic Area Number of Children 
 under  Age 18 Percent of Population

United States 72,293,812 25.7 
New Mexico 508,574 28.0 
San Juan County 37,133 32.6 
Rio Arriba County 11,774 28.6 
Source: U.S. Census Bureau 2000 

 
Table 92. Poverty rates—1999 geographic area 

Geographic Area 

Individuals 
below Poverty 

Level (No.) 

Total 
Population 

below 
Poverty Level 

(%) 

Children 
under 18 

below Poverty 
Level (No.) 

Total 
Population 
under 18 

below Poverty 
Level (%) 

United States 33,889,812 12.4 11,746,858 16.6 
New Mexico 328,933 18.4 125,218 25.0 
San Juan County 24,196 21.5 9,886 27.0 
Rio Arriba County 8,303 20.3 2,732 23.4 
Source: U.S. Census Bureau 2000 

According to Executive Order 12898, a low-income population is determined using annual 
statistical poverty thresholds from the U.S. Census Bureau (CEQ 1997). Estimates from 1999 
indicate that a higher percentage of the populations of both Rio Arriba and San Juan Counties 
lived below poverty level as compared with the United States and New Mexico. The percentage 
of children under the age of 18 below poverty level in San Juan County was the highest of the 
four geographic areas assessed, and the percentages for New Mexico, Rio Arriba County, and San 
Juan County are all considerably higher than for the United States (table 92). 

Environmental Consequences 
Rio Arriba and San Juan Counties have populations that are comprised of a higher percentage of 
minorities, children, and persons living below poverty level than either the United States or New 
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Mexico. Primary impacts to these populations may include those related to job opportunities, 
resource uses, community displacements, and health and safety risks. Changes in energy resource 
production would have the greatest potential impact, as the minority and low-income populations 
in these counties depend on jobs and tax revenues derived from this industry. Furthermore, some 
effects from new production wells and associated facilities may potentially adversely affect 
resources such as recreation, cultural resources, and visual qualities. However, no irretrievable or 
irreversible resource impacts would be incurred from any of the alternatives detailed below. 

The assumptions made for the environmental justice analysis follow: 

• In general, resource production and protection are balanced for overall public benefit and 
according to Forest Service policies and guidelines. 

• The region of influence for environmental justice includes both Rio Arriba and San Juan 
Counties. 

• The tri-cities area (Farmington, Bloomfield, Aztec) in San Juan County is the primary 
source of employees, employers, and land users because it is the regional population 
center. 

• The primary issues of concern related to environmental justice include: 
Potential for economic impacts to minority and low-income populations from effects 
on jobs. 
Potential for land use changes or noise that may adversely affect existing land uses 
where minority or low-income persons reside, work, or recreate. 
Potential for conditions that pose a public health or safety risk to minority or low-
income populations. 

Alternative A (No Action) 
Under the no action alternative, the number of wells developed would almost double over the 20-
year planning period, compared to current well numbers. As a result, there would be beneficial 
economic impacts to minority and low-income people and communities in the region, if they are 
part of the regional gas service or support industries because there would potentially be increased 
jobs that either directly or indirectly relate to oil or gas production and development. Increased 
development would most likely result in increased local tax revenues, royalty disbursements, and 
school funds. 

Due to the reduction of public access within the winter big game range areas, hunting and other 
recreation activities could potentially be adversely affected by limiting motorized vehicle access. 
Since a high proportion of the local land users are from minority or low-income populations, this 
could affect these populations more than occasional land users. However, the limits to public 
access within winter big game ranges would apply to all members of the public, and would not be 
targeting specific groups including minority or low-income populations. 

Impacts related to environmental justice under Alternative A would be both beneficial and 
adverse, but neither would result in significant impacts to minority or low-income populations. 

Alternative B (Proposed Action) 
The amount of gas wells developed and produced would be the same as under Alternative A, with 
the same effects on minority or low-income populations. It is possible that more people would be 
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needed to drill directional wells in the areas with no surface occupancy lease stipulations or 
conditions of approval proposed, or to ensure that the more stringent reclamation standards are 
met, but the overall differences would likely be minor. 

While there would be fewer roads gated within the winter elk range under the proposed action, 
the standard for open roads within winter deer range would be the same as under Alternative A. 
In both winter big game range areas, the effects on minority or low-income populations would not 
be significant. 

Alternative C 
There would be 18 fewer gas wells developed under Alternative C because these are projected to 
be located within the currently unleased areas that would not be leased in the future. The effects 
on gas development and operations jobs for minority or low-income populations would be 
slightly less than under Alternatives A and B, but the difference would be negligible, when spread 
over the 20-year planning period. 

Impacts on minority or low-income populations from meeting the current forest plan standards 
for open road density within winter big game range areas would be the same as under Alternative 
A. 

Alternative D 
The amount of gas wells developed and produced would be the same as under Alternative A, with 
the same effects on minority or low-income populations. The effect of implementing proposed 
open road density standards within winter big game range areas would be negligible because no 
existing roads would need to be gated. 

Cumulative Effects 
All of the impacts considered in this DEIS have the potential to contribute incrementally toward 
cumulative impacts on minority and low-income populations, as well as children, on a regional 
basis when considering employment, recreation, and other uses of public land. Energy resources 
are concentrated in Rio Arriba and San Juan Counties, both of which contain disproportionately 
large minority and low-income populations; however, net benefits from growth in resource 
development from Federal and non-Federal mineral leases would provide jobs and associated 
revenues, thereby providing net benefits to these groups and residents within the region. In the 
context of gas development within the entire San Juan Basin, potential effects on minority and 
low-income populations from the primary activities under consideration within the Jicarilla 
Ranger District would comprise a small percentage of the total mineral development and 
recreational access to public lands. Therefore, any potential impacts to environmental justice 
considerations would be relatively small and insignificant. 

Irreversible and Irretrievable Commitments of Resources 
Irreversible commitments of resources are those that cannot be regained. Irretrievable 
commitments are those that are lost for a period of time. The extraction of energy minerals and 
soil erosion from the Jicarilla Ranger District would be irreversible commitments of resources. 
The loss of soil productivity and forage production during the period that well pads and access 
roads occupy the landscape would be irreversible commitments of resources. 
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Chapter 4. List of Preparers

Introduction 
The following lists the consultants and Carson National Forest staff who were directly involved 
with the preparation of this draft environmental impact statement (DEIS). 

Science Applications International Corporation 

Name 
DEIS 

Responsibility Education 
Years Experience, 

Job Title 

Neal Ackerly  
(Dos Rios 
Consultants, Inc.) 

Cultural Resources Ph.D., Anthropology 
M.A., Anthropology 
B.A., International Relations 

30 years, Vice 
President,  
Dos Rios Consultants, 
Inc. 

Robin M. Brandin Quality Control M.R.C.P., City and Regional 
Planning 
B.A., History of Art 

30 years, Senior 
Program Manager 

Bonnie Carson  Oil and Gas, 
Geology, Noise 

M.S., Environmental Science 
and Engineering 
B.S., Geology and 
Geophysics 
B.S., Applied Mathematics 
and Computer Sciences 

17 years, Senior Project 
Engineer 

Chris Crabtree Air Quality B.A., Environmental Studies 
Qualified National Weather 
Service Meteorologist 

19 years, Senior Air 
Quality Meteorologist 

David Dean Biological 
Resources 

B.S., Biology 6 years, Environmental 
Scientist 

Ellen Dietrich Project Manager, 
Soils, Watershed 
Management, Water 
Resources 

B.A., Anthropology 
Graduate work in 
Archaeology and Soil 
Science 

30 years, Senior 
Environmental Analyst 

Sandra Doty WEPP modeling M.S., Mineral Engineering  
B.S., Geological Engineering 

22 years, Senior 
Engineer 

Rob Fetter Economics M.S., Resource Economics 
B.S., Resource Economics 

7 years, Economist 

Heather Gordon GIS; Spatial Data 
Management and 
Analysis 

B.A., Environmental Studies 
and Planning 
B.A., Liberal Studies 

9 years, GIS Specialist 

Carlos Jallo Environmental 
Justice, Land Use, 
Recreation, Visual 
Resources, Wild and 
Scenic Rivers 

B.A., Environment, 
Economics, Politics 

11 years, 
Environmental Planner 
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Steve Ziemer Air Quality 
Modeling 

M.S., Environmental 
Engineering 
B.S., Environmental 
Engineering 

24 years, Air Quality 
Specialist 

Support Staff 
Eleanor Anne 
Morgan 

Word processing, 
document 
production, 
document 
distribution 

B.A., Russian Language 20 years, Word 
Processor 

Daniel Dehn Technical Editing, 
Project Record 
Management 

M.A., English Literature 
B.S., Earth & Planetary 
Sciences 
B.A., English Literature 

2 years, Environmental 
Scientist 

 

Forest Service  
(Jicarilla Ranger District and Carson National Forest Supervisor’s Office) 

Name Responsibility Education Experience

Marjorie Apodaca Engineer B.S. Engineering 18 years 
Gretchen Barkman Regional Air Quality Coordinator M.S. Environmental 

Engineering 
17 years 

Jack Carpenter Natural Resource Planner B.S. Forestry 33 years 
Mark Catron District Ranger B.S. Forestry 29 years 
Christi Gordon Regional Smoke Management 

Coordinator 
B.S. Forest Management  27 years 

David Johnson Forest Archeologist M.S. Anthropology 29 years 
Chirre Keckler Forest Biologist B.S. Wildlife 22 years 

Audrey 
Kuykendall 

Forest NEPA Coordinator B.S. Biological Sciences 17 years 

Rachel Miller District Archeologist B.A. Anthropology 5 years 
Greg Miller Forest Soil Scientist B.S. Soil Science 23 years 
Steve Okamoto Engineer B. S. Engineering 30 years 
Tracy Parker Project Manager, Minerals B.S. Geology 18 years 
John Reidinger District Lands and Minerals Staff B.S. Wildlife & Fisheries 

Science 
31 years 

David Seesholtz Economics B.S. Forest Resources and 
Wildlife Biology 

17 years 

Diane Tafoya Minerals and Geology B.A. Geology 17 years 
Ernest Taylor Wildlife B.S. Zoology, M.S. Biology 15 years 
Tom Wenk Forest GIS Coordinator Biology Course Work 14 years 
Bill Westbury Assistant Forest Archeologist M.A. Anthropology 41 years 
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Chapter 5. Consultation and Coordination

Introduction 
During the planning process for this draft environmental impact statement (DEIS), formal and 
informal efforts were made by the Carson National Forest to involve tribal governments, 
members of the public, and to comply with Federal requirements for consultation and 
coordination. The National Environmental Policy Act (NEPA) at 40 CFR 1502.25(a) directs “to 
the fullest extent possible, agencies shall prepare draft environmental impact statements 
concurrently with and integrated with…other environmental review laws and executive orders.” 
In addition to the public scoping described in chapter 1, consultation and coordination efforts 
conducted by the Forest Service have been initiated. This chapter documents the efforts to date 
and lists the tribes, agencies, and organizations to whom copies of the draft EIS were sent. 

Consultation and Coordination 

Tribal Consultation 
This DEIS to evaluate gas leasing and development in the Jicarilla Ranger District has been 
included on the NEPA Schedule of Proposed Actions that is sent by the Carson National Forest to 
all tribes listed below on a quarterly basis since January 2003. Included with the list of upcoming 
projects was a letter requesting input on any tribal concerns, particularly related to traditional 
cultural properties, shrines, or other places of importance. Letters went to the 
governor/president/chairman, as well as to the cultural resource coordinator for each tribe. 

All tribes have been sent a copy of the draft EIS and encouraged to submit comments. Forest 
Service staff will hold meetings to further discuss the DEIS, if requested by any tribe. The Forest 
Service has consulted with the following tribes in compliance with Federal agency tribal trust 
responsibilities: 

• Becenti Chapter, Navajo Nation 
• Comanche Tribe of Oklahoma 
• Counselor Chapter, Navajo Nation 
• Eight Northern Pueblos, Inc. 
• Hopi Tribe 
• Huerfano Chapter, Navajo Nation 
• Jicarilla Apache Nation 
• Nageezi Chapter, Navajo Nation 
• Navajo Nation 
• Nenahnezad Chapter, Navajo Nation 
• Ohkay Owingeh Pueblo 
• Pueblo of Jemez 
• Pueblo of Nambe 
• Pueblo of Picuris 
• Pueblo of Pojoaque 
• Pueblo of San Ildefonso 
• Pueblo of Santa Clara 
• Pueblo of Taos 
• Pueblo of Tesuque 
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• Pueblo of Zuni 
• Southern Ute Tribe 
• Upper Fruitland Chapter, Navajo Nation 
• Ute Mountain Ute Tribe 
• White Mountain Apache Tribe 

Federal Agency Consultation 
Consultation with the U.S. Fish and Wildlife Service (USFWS) will be initiated after publication 
of the draft EIS. This consultation, which will include development of a biological assessment to 
determine the effects of the preferred alternative on any threatened or endangered species within 
the Jicarilla Ranger District, would be conducted in compliance with the Endangered Species Act. 
Other consultation to be initiated at that time would meet the requirements of the Fish and 
Wildlife Coordination Act. 

Consistency with Other Plans 
There are no know inconsistencies between any of the alternatives and other officially approved 
and adopted resource related plans of other Federal agencies, State and local governments, and 
Indian tribes. The plan is also consistent with previously developed recovery plans such as the 
“Mexican Spotted Owl Recovery Plan” (USFWS 1995). 

List of Agencies, Organizations and 
Individuals to Whom Copies of the DEIS Were Sent 

Federal Agencies 
• BIA – Northern Pueblos Agency 
• Department of Energy 
• EPA Region 6 
• EPA, Office of Federal Activities 
• Farmington Indian Minerals Office 
• National Marine Fisheries Service 
• Natural Resources Conservation Service 
• USDA – National Agricultural Library 
• USDI – Bureau of Indian Affairs 
• USDI – Bureau of Land Management 
• USDI – Fish & Wildlife Service 
• USDI – Office of the Secretary 

Federal Elected Officials 
• Senator Jeff Bingaman 
• Senator Pete Domenici 
• Congressman Tom Udall 
• Congresswoman Heather Wilson 
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State Agencies 
• Navajo Lake State Park 
• NM Department of Game and Fish 
• NM Energy, Minerals and Natural Resources Department 
• NM Environment Department 
• NM Office of Cultural Affairs 
• NM Oil Conservation Division 
• Office of Cultural Affairs 

State Elected Officials 
• Patrick Lyons, Commissioner of Public Lands, NM Commissioner’s Office 
• Bill Richardson, Governor, Office of the Governor 
• William Sharer, Senator, NM State Senate 
• Thomas Taylor, Representative, NM State House of Representatives 
• Nick Tinnin, Representative, NM State House of Representatives 
• Sandra Townsend, Representative, NM State House of Representatives 

Local Government Officials 
• City of Bloomfield 
• City of Farmington 
• Rio Arriba County Commissioners 
• Rio Arriba County Planning Office 
• San Juan County Commissioners 
• San Juan County Museum Association 

Colleges and Universities 
• Colorado State University 
• San Juan College CRMP 

Businesses 
• A-Plus Well Service, Inc. 
• Adkins Consulting 
• ARCADIS-Greystone 
• ARCOM Outfitter & Guide 
• Black Hills Gas Resources 
• BMG Drilling Corp. 
• Burlington Resources 
• Conoco-Phillips 
• Dawn Trucking Company 
• Domestic Petroleum Council 
• Dugan Production Corporation 
• Ecosphere Environmental Services 
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• Energen Resources Corp. 
• Enterprise Field Services, LLC 
• M&R Trucking, Inc. 
• Nelson Consulting, Inc. 
• NM Oil & Gas Association 
• O.R.E. Systems, Inc. 
• Patina San Juan, Inc. 
• Phoenix Services 
• Schalk Development Co. 
• Synergy Operating, LLC 
• Titus Consulting/Pogo Production 
• Walsh Engineering and Production Corp. 
• Williams Energy Services 
• Williams Four Corners 
• Williams Production 
• XTO Energy, Inc. 

Organizations 
• Carson Forest Watch 
• Center for Biological Diversity 
• Forest Guardians 
• Laguna Seca Livestock Association 
• Navajo Sovereignity Project 
• NM Cattlegrowers Association 
• NM Natural History Institute 
• Oil & Gas Accountability Project 
• San Juan Citizens Alliance 
• Sierra Club 
• Sikes Citizen Review Committee 
• Wild Horse Observers Association 
• Wildlife Management Institute 

Individuals 
• Bryan Adair 
• Johnny Ahim 
• Ken Armenta 
• Howard Bitsul 
• Rob Degner 
• Armando Espinosa 
• Chris Gallegos 
• James Garcia 
• Donna House 
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• Stergie Katirgis 
• Cindy MacDonald 
• Joe and Demetrio Martinez 
• Jesus Moreno 
• Ernest Mott, Sr. 
• Paul Velasquez 
• Neil Whitehead 
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Glossary

A 
Abandonment—Termination of fluid minerals operations, production operations, removal of 
facilities, plugging of the well bore, and reclamation of surface disturbances. 

Affected Environment—Surface or subsurface resources (including social and economic 
elements) within or adjacent to a geographic area that potentially could be affected by gas 
development and production activities. The environment of the area to be affected or created by 
the alternatives under consideration (40 CFR 1502.15). 

A-weighted—A weighting function applied to the noise spectrum, which approximates the 
response of the human ear. 

Allotment—See Grazing Allotment. 

Alternative—A combination of management prescriptions applied in specific amounts and 
locations to achieve a desired management emphasis as expressed in goals and objectives. One of 
a number of plans or projects proposed for decisionmaking. 

Ambient (air)—The surrounding atmospheric conditions to which the general public has access. 

Animal Unit Months (AUM)—Amount of forage required to sustain a cow/calf unit (one cow 
and one calf) for one month. 

Application for Permit to Drill (APD)—A written request, petition, or offer to lease lands for 
the purpose of fluid minerals exploration and/or right-of-extraction. 

Aquifer—A water-bearing layer of permeable rock, sand or gravel. A formation, group of 
formations, or part of a formation that contains sufficient saturated permeable material to conduct 
ground water and yield large quantities of water to wells and springs. 

B 
Basin—See San Juan Basin. 

Best Management Practices (BMPs)⎯Measures that are installed on the land to reduce erosion 
and sedimentation before starting and during ground-disturbing activities. Measures used are 
those demonstrated to be the best available for the site that apply controls, technology, processes, 
measures, and operating methods that are socially, economically, and technically feasible for 
controlling soil loss and protecting water quality. 

Big Game—Those species of large mammals normally managed as a sport hunting resource, 
such as elk, deer, and pronghorn. 

C 
Cambrian—The oldest of the periods of the Paleozoic Era; also, the system of geologic strata 
deposited during that period. 

Casing—Steel pipes of varying diameter and weight, joined together by threads and couplings, 
“inserted” into the well bole for the purpose of supporting the walls of the well and preventing 
them from caving in. Surface casing is inserted from the ground surface to approximately 250 feet 
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(76 meters), while production casing is inserted to the total depth of the well (smaller diameter 
pipe than surface casing), cemented in place, and later perforated for production. 

Clean Air Act of 1972, as amended—Federal legislation governing air pollution. The Clean Air 
Act established National Ambient Air Quality Standards for carbon monoxide, nitrogen dioxide, 
ozone, particulate matter, sulfur dioxide, and lead. (42 USC 7401 et seq.) 

Coalbed Methane—A gas associated with a coal seam. 

Commingling—The practice of combining the gas from multiple zones within a single well bore.  

Completion—The activities and methods to prepare a well for production. Includes installation 
of equipment for production from an oil or gas well. 

Compressor (large)—Ranges from 500 to 10,000 horsepower, located on oil and gas distribution 
pipelines. 

Compressor (small)—About 100 horsepower, generally located at the wellhead. 

Compressor Station—Any location along an oil and gas trunk line with one or more large 
compressors. 

Conditions of Approval (COA)—Conditions or provisions (requirements) under which an 
application for a permit to drill or a Sundry Notice is approved. 

Core Area—A component of natural habitat composed of “contiguous blocks of uniform habitat 
types away from natural breaks or habitat edges” (Weller et al. 2002), used to describe the inner 
part of the effect zone. 

Corridor—For purposes of this environmental assessment, a wide strip of land within which a 
proposed linear facility could be located. 

Council on Environmental Quality (CEQ)—An advisory council to the President of the United 
States established by the National Environmental Policy Act of 1969. It reviews Federal programs 
for their effect on the environment, conducts environmental studies, and advises the president on 
environmental matters. 

Cultural Resources—Areas, properties, or sites of importance to cultural groups. In addition to 
areas of importance for traditional uses or products, they include the remains of human activity, 
occupation, or endeavor, as reflected in districts, sites, buildings, objects, artifacts, ruins, works of 
art, architecture, and natural features important in human events. 

Cumulative Effects—The impact on the environment which results from the incremental effect 
of the proposed action when added to other past, present, and reasonably foreseeable future 
actions regardless of who undertakes such actions. Cumulative effects can result from 
individually minor but collectively significant actions taking place over a period of time. 

D 
Directional Drilling—The intentional deviation of a wellbore from vertical to reach subsurface 
areas off to one side from the drilling site. 
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Disposal Well—A well into which produced water from other wells is injected into an 
underground formation for disposal. 

Drilling Fluids—The circulating fluid used to bring cuttings out of the wellbore, cool the drill 
bit, provide hole stability, and pressure control. 

Drilling Rig—The derrick, draw-works, and attendant surface equipment of a drilling or 
workover unit. 

Drilling—The operation of boring a hole in the earth, usually for the purpose of finding and 
removing subsurface formation fluids such as oil and gas. 

Dual Completion—Completion of a well to more than one formation within the same wellbore. 

E 
Emission—Effluent discharge into the atmosphere, usually specified by mass per unit time. 

Endangered Species—Any animal or plant species in danger of extinction throughout all or a 
significant portion of its range, identified by the USFWS or NMGF. 

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 NEPA, CEQ, and the directives of the agency responsible for the 
proposed action. 

Erosion—The processes whereby earth or rock material is worn away by natural causes such as 
wind, water, or ice, and removed from any part of the earth’s surface. 

Ephemeral Stream (or Channel) (or Lake)—See Intermittent Stream (or Channel). 

F 
Federal Candidate Species—Sensitive wildlife species currently under consideration for 
inclusion to the list of Federal threatened or endangered species. 

Federal Listed Species—Animal or plant species listed by the USFWS as threatened or 
endangered. 

Flood Plain—The flat ground along a stream that is covered by water when the stream overflows 
its banks at flood stages. 

Fluid Minerals—Oil, gas, and geothermal resources. 

Forage—All browse and herbaceous foods available to grazing animals for feeding. 

Foreground View—The landscape area visible to an observer within a mile. 

Formation (geologic)—A body of rock identified by lithic characteristics and stratigraphic 
position; it is prevailingly, but not necessarily tabular, and is mappable at the earth’s surface or 
traceable in the subsurface (NACSN, 2984, Art. 24). 
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Fractured—Fissured, broken, or cracked. See also Hydraulic Fracturing. 

Fragmentation—See Habitat Fragmentation. 

Fugitive Dust—Airborne particles emitted from any source other than through a stack or vent. 

G 
Grazing Allotment—An area designated for the use of a prescribed number and kind of 
livestock under a plan of management developed by an authorized agency. 

Grazing Permittee—An individual who has been granted written permission to graze a specified 
number, kind, and class of livestock for a specific period on a grazing allotment. 

Grazing Season—A period of grazing to obtain optimum use of the forage resource; an 
established period for which grazing permits are issued. 

H 
Habitat—A specific set of physical conditions in which a single species, a group of species, or a 
large community lives. In wildlife management, the major components of habitat are considered 
to be food, water, cover, and living space. 

Habitat Fragmentation—The disruption (by division) of habitats into smaller habitat patches. 
The effects of habitat fragmentation include loss of habitat area, increased edge area, and the 
creation of smaller, more isolated patches of remaining habitat. 

Habitat Type—A habitat type is the basis of a forest ecosystem classification system. It is an 
aggregation of all land areas potentially capable of producing similar plant communities at 
climax. Habitat types are usually named for the most shade tolerant tree species that will grow on 
the site and an understory plant that is represented with a high degree of constancy. Piñon-juniper 
woodlands are an example of a habitat type found in the Jicarilla Ranger District. 

Hydrocarbons—Organic compounds of hydrogen and carbon, whose densities, boiling points, 
and freezing points increase as their molecular weights increase. Although composed mostly of 
carbon and hydrogen, hydrocarbons exist in a great variety of compounds, owing to the strong 
affinity of the carbon atom for other atoms and itself. The smallest molecules are gaseous; the 
largest are solids. Petroleum is a mixture of many different hydrocarbons. 

I 
Impact—A modification of the existing environment caused by an action (such as construction 
or operation of facilities). 

Indicator Species—A wildlife species whose presence in a certain location or situation at a given 
population level indicates a particular environmental condition. Population changes are believed 
to indicate effects of management activities on a number of other wildlife species. 

Indirect Impacts—Secondary effects that occur in locations other than the initial action or later 
in time. 
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Infrastructure—The facilities, services, and equipment needed for a community or management 
unit (like the district) to function, including roads, sewers, water lines, well pads, pipelines, trails, 
and campgrounds. 

Initial Disturbance—Surface disturbance that occurs due to earthmoving activities, resulting in 
removal of vegetation and disruption of soil (from excavation, fill, or heavy equipment traffic). 
Part of the area initially disturbed will be revegetated, which is called the area of short-term 
disturbance. 

Injection—The forcing, under abnormal pressure, of liquid (downward from above, upward from 
below, or laterally) into a pre-existing deposit or rock, either along some plane or weakness or 
into a pre-existing crack or fissure. 

Injection Well—A well used to inject fluids into an underground formation to increase reservoir 
pressure. 

Interdisciplinary Team—A team composed of specialists in different disciplines. An 
interdisciplinary team is assembled because no single scientific discipline is sufficient to 
adequately identify and resolve issues and problems. Team member interaction provides 
necessary insight to all stages of the assessment. 

Intermittent Stream (or Channel)—A stream, arroyo, or channel that flows only in direct 
response to precipitation. 

Issue—A subject or question of widespread public interest relating to management of the 
National Forest System [36 CFR 219.3]. 

J 
Jurisdiction—The legal right to control or regulate use of land or a facility. Jurisdiction requires 
authority, but not necessarily ownership. 

L 
Leasable Minerals—Those minerals or materials designated as leasable under the Mineral 
Leasing Act of 1920. They include coal, phosphate, asphalt, sulphur, potassium, and sodium 
minerals, and oil, gas, and geothermal. 

Lease—(1) A legal document that conveys to an operator the right to drill for oil and gas; (2) the 
tract of land on which a lease has been obtained where producing wells and production equipment 
are located. 

Lease Stipulations—Requirements that are part of the terms of a mineral lease. Some 
stipulations are standard on all Federal leases. Other stipulations may be applied to the lease at 
the discretion of the surface management agency to protect valuable surface resources and uses. 

Listed Species—Any species that occurs on a State or Federal threatened or endangered species 
list. 

Lithic Scatter—A scatter of chipped stone materials, which may include fragments, flakes, or 
stone tools.  
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Long-term Disturbance—Surface disturbance by earthmoving activities that result in bare 
ground for more than one growing season. 

M 
Migratory Birds—Species that migrate north each spring to breeding grounds in the United 
States and Canada, then fly south to spend the bulk of the year in Mexico, Central or South 
America. Many common songbirds are neotropical birds. 

Mineral Reserves—Known mineral deposits which are recoverable under present conditions but 
are as yet undeveloped. 

Mineral Rights—An interest in minerals that may or may not be owned by the person or party 
having title to the surface estate. 

Mitigation—Measures designed to counteract environmental impacts or to make impacts less 
severe. 

N 
National Ambient Air Quality Standards (NAAQS)—The allowable concentrations of 
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 
required 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 requires the analysis of the 
effects of Federal undertakings in order to promote efforts to prevent or eliminate damage to the 
environment, stimulate the health and welfare of man, and enrich the understanding of the 
ecological systems and resources important to the Nation. 

National Forest Management Act (NFMA)—A law passed in 1976 that amends the Forest and 
Range-land Renewable Resources Planning Act and requires the preparation of forest plans. 

National Register of Historic Places (National Register, NRHP)—A listing of architectural, 
historical, archeological, 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 National Park 
Service. 

No Action Alternative—The most likely condition expected to exist in the future if current 
management direction would continue unchanged. 

No Surface Occupancy (NSO)—A fluid minerals leasing constraint that prohibits occupancy or 
disturbance on all or part of the lease surface to protect special values or uses. Lessees may 
exploit the fluid mineral resources under the leases restricted by this constraint through use of 
directional drilling from locations outside the NSO area. 

Noxious Weed—An undesirable weed species that can crowd out desirable species. 
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P 
Particulate Matter—Particulate matter is regulated under the Clean Air Act. PM10 is particulate 
matter that is 10 microns or less in effective diameter (also called fine particulate matter). PM2.5 
is particulate matter that is 2.5 microns or less in effective diameter. 

Percent Slope (Gradient)—A measurement of the steepness of a slope determined by dividing 
the vertical difference in elevation by the horizontal distance traveled. A 100 percent slope is 
equal to a 45-degree slope. 

Perennial Stream—A stream receiving water from both surface and underground sources that 
flows year-round. 

Preferred Alternative—The alternative recommended for implementation by the proponent 
based on the evaluation completed in the planning process. 

Prevention of Significant Deterioration (PSD)—A regulatory program based not on the 
absolute levels of pollution allowable in the atmosphere but on the amount by which a legally 
defined baseline condition will be allowed to deteriorate in a given area. Under this program, 
geographic areas are divided into three classes, each allowing different increases in nitrogen 
dioxide, particulate matter, and sulfur dioxide concentrations. Prevention of Significant 
Deterioration above legally established levels include the following, used to classify a region: 

• 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). 

Production Well—A well drilled in a known field that produces oil or gas. 

Q 
Quaternary—The younger of the two geologic periods in the Cenozoic Era. 

R 
Rangeland—Land used for grazing by livestock and big game animals on which vegetation is 
dominated by grasses, grass-like plants, forbs, or shrubs. 

Ranger District—Administrative subdivisions of the forest supervised by a district ranger who 
reports to the forest supervisor. 

Raptor—Bird of prey with sharp talons and strongly curved beak; e.g., hawk, owl, vulture, eagle. 

Reasonable Foreseeable Development Scenario (RFDS)—The prediction of the type and 
amount of oil and gas activity that would be likely to occur in a given area. The prediction is 
based on geologic factors, past history of drilling, projected demand for oil and gas, and industry 
interest. 

Reclamation—The process of contouring, stabilizing, and/or vegetating to convert disturbed land 
to its former use or other productive uses. 
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Reconstruction—Road or trail construction activities that take place on an existing road or trail, 
usually to raise the standard of the road or trail. 

Record of Decision—A document separate from, but associated with, an environmental impact 
statement that publicly and officially discloses the responsible official’s decision on the proposed 
action. 

Region 3—A Forest Service organizational unit—the Southwestern Region—consisting of all 
national forests in New Mexico and Arizona, plus four national grasslands in Texas, Oklahoma, 
and New Mexico. 

Reserve Pit—(1) Usually an excavated pit that may be lined with plastic that holds drill cuttings 
and waste mud; (2) Term for the pit that holds the drilling mud. 

Reservoir (oil and gas)—A naturally occurring, underground container of oil and gas, usually 
formed by deformation of strata and changes in porosity. 

Riparian Area—Land areas that are directly influenced by water. They usually have visible 
vegetative or physical characteristics showing water influence. Streamsides, lake borders, or 
marshes are typical riparian areas. 

Road Closure—Not allowing motorized vehicles on a road by physically blocking access and/or 
posting notices and/or signs. The road remains on the forest transportation inventory system with 
the intent of reusing the road at a future time. 

Road Density—The number of miles of road per square mile. 

Road Effect Zone—The area of influence on edge environments parallel to roads. 

Road Obliteration—Eliminating an unneeded road and returning the land it occupies to 
production or to another use. The road is removed from the forest transportation system. When 
needed for resource protection or to adhere to the forest plan, additional measures such as 
scarification, seeding or possibly elimination of all roadway features will be done. 

S 
San Juan Basin—A large geologic basin located in northwestern New Mexico and southwestern 
Colorado that has been extensively drilled for oil and gas. It is reportedly the second largest gas-
producing area in the continental United States.  

Scoping—A term used to identify the process for determining the range of issues related to a 
proposed action and for identifying significant issues to be addressed in an EIS. 

Sediment—Soil or mineral particles transported by moving water, wind, gravity, or glaciers, and 
deposited in streams, other bodies of water, or on land. 

Sediment Yield—The amount of sediment reaching a stream or other drainageway—expressed 
in tons, acre-feet, or cubic yards of sediment. 

Sedimentary Rock—Rock formed from consolidation of loose sediment that has accumulated in 
layers. 
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Slope—The degree of deviation of a surface from the horizontal. 

Soil Loss Tolerance—See Tolerance, Soil Loss. 

Soil Productivity—The capacity of a soil to produce a plant or sequence of plants under a system 
of management. 

Soil Texture—The relative proportions of sand, silt, and clay particles in a mass of soil. Basic 
textural classes, in order of increasing proportions of fine particles, are: sand, loamy sand, sandy 
loam, loam, silt loam, silt, sandy clay loam, silty clay loam, clay loam, sandy clay, and clay. 

Stand—A community of trees possessing sufficient uniformity of composition, constitution, age, 
spatial arrangement, or condition, to be distinguishable from adjacent communities, forming a 
silvicultural management entity. 

Stipulations—See Lease Stipulations. 

Stratigraphy—The arrangement of rock strata, especially as to geographic position and 
chronological order of sequence. 

Syncline—Folded, stratified rock inclining upward in opposite directions from both sides of its 
axis (opposed to anticline). 

T 
Terrestrial Ecosystem Survey (TES)—A systematic inventory based on the concept that within 
the landscape there are naturally occurring ecosystems with unique sets of properties. These 
terrestrial ecosystems form a continuum and can be recognized at different levels in classification 
systems. The soils component of the ecosystem is inventoried through the use of “Soil 
Taxonomy,” USDA Soil Conservation Service Handbook No. 436, and the “Terrestrial 
Ecosystem Vadose and Phreatic Survey Procedure,” a Forest Service handbook. The vegetation 
component of the ecosystem is inventoried through the use of the International Classification and 
Mapping of Vegetation, UNESCO, and the above-mentioned Forest Service handbook. The 
terrestrial ecosystem inventory is sometimes referred to as “soil survey.”  

Tertiary—The older of the two geologic periods comprising the Cenozoic Era; also, the system 
of rock strata deposited during that period. 

Threatened and Endangered Species—Animal or plant species that are listed under the Federal 
Endangered Species Act of 1973, as amended (federally listed), or under the New Mexico 
Endangered Species Act (state listed). 

Timing Limitation (TL) (Seasonal Restriction)⎯A fluid minerals leasing constraint that 
prohibits surface use during specified time periods to protect identified resource values. The 
constraint does not apply to the operation and maintenance of production facilities unless analysis 
demonstrates that such constraints are needed. 

Tolerance, Soil Loss—The maximum rate of soil loss that can occur while sustaining inherent 
soil productivity. 
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Total Suspended Particulates (TSP)—All particulate matter less than 70 microns in effective 
diameter that is suspended in water resources.  

V 
Vandalism—Willful or malicious destruction or defacement of public property (e.g., cultural or 
paleontological resources). 

Vegetation Type—A plant community with distinguishable characteristics described by the 
dominant vegetation present. See also Habitat Type. 

Visual Quality Objectives (VQO)—The degree of acceptable alterations of the characteristic 
landscape determined by users’ expectations and visual perceptions. 

Visual Resources—The visible physical features of a landscape (topography, water, vegetation, 
animals, structures, and other features) that constitute the scenery of an area. 

W 
Watershed—The entire land area that contributes water to a drainage or stream. 

Watershed Condition—A measure of the health of the watershed with respect to sustainability 
of the ecosystem. 

Wellbore—The hole made by the drilling bit. 

Wellhead—The equipment used to maintain surface control of a well. It is formed of the casing 
head, tubing head, and “Christmas tree.” Also refers to various parameters as they exist at the 
wellhead, such as wellhead pressure, wellhead price of oil, etc.  

Wetlands—Areas that are inundated or saturated by surface or ground water at the timing, 
frequency, and duration sufficient to support a prevalence of vegetation typically adapted to 
saturated soil conditions. 

Wildfire—Any fire on wildlands that was not intentionally set for management purposes and 
confined to a predetermined area. 

Wildlife—All undomesticated mammals, birds, reptiles and amphibians living in a natural 
environment, including both game species and nongame species. Animals or their progeny which 
once were domesticated but escaped captivity and are running wild (i.e., feral animals), such as 
horses, burros, and hogs are not considered wildlife. 

Winter Range—Habitat used by wildlife species during the winter months to provide food and 
shelter and which generally limits the population. For planning purposes, areas of land where 75 
percent of the individuals in a population can be expected to be found during average winter 
(snowfall and temperature) conditions from December 15 through April 15. 

Withdrawal—An action that restricts the use of public land and segregates it from the operation 
of some or all of the public land and mineral law. Withdrawals also are used to transfer 
jurisdiction of management of public lands to other Federal agencies.
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Appendix A:  Project Record 

The following list is sorted by document date and includes references used or collected for 
development of the DEIS in addition to those in the “Literature Cited” section. Project record 
numbers are generated by the database and used to file and locate the reference materials. 

Document 
Date Document Title Author 

Project 
Record 

No. 

No Date Carson National Forest: Camp Site Listing USDA Forest Service 148 

1958 Preliminary Archaeological Investigations in 
the Navajo Project Area of Northwestern New 
Mexico 

Dittert, Alfred E. 233 

1964 Alluvial and Palynological Reconstruction of 
Environments, Navajo Reservoir District 

Schoenwetter, James 
and Eddy, Frank W. 

246 

1964 Jicarilla Apache Political and Economic 
Structures 

Wilson, H. Clyde 160 

1965 The Abert Squirrel and Its Dependence on 
Ponderosa Pine 

Keith, James O. 90 

1965 A Brief History of the Southern Utes Schroeder, Albert H. 242 

1966 Prehistory in the Navajo Reservoir District, 
Northwestern New Mexico 

Eddy, Frank 236 

1966 Relaciones Salmerón, Zarate 38 

1968 From Drought to Drought: An Archaeological 
Record of Life Patterns as Developed by the 
Gallina Indians of North Central New Mexico 
(A.D. 1050 to 1300) 

Ellis, Florence Hawley 249 

1970 Petroleum Geology of the United States Landes, Kenneth K. 15 

1972 Culture Ecology and the Prehistory of the 
Navajo Reservoir District 

Eddy, Frank 235 

1972 The Southern Utes: A Tribal History Jefferson, James, 
Robert W. Delaney, 
and Gregory C. 
Thompson 

239 

1973 PaleoIndian Occupation of the Central Rio 
Grande Valley in New Mexico 

Judge, W. James 11 

1973 National Forest Landscape Management: 
Volume 1 

USDA Forest Service 126 

1974 Jicarilla Apache Tribe: Historical Materials, 
1540–1887 

Anonymous 186 
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Document 
Date Document Title Author 

Project 
Record 

No. 

1974 The Jicarilla Apache Indians, A History: 1598-
1888 

Thomas, Alfred B. 243 

1977 Cavity-Nesting Birds of North American 
Forests 

Scott, Virgil E., Keith 
E. Evans, David R. 
Patton and Charles P. 
Stone 

118 

1978 Revised Checklist of the Birds of New Mexico Hubbard, J. P. 262 

1979 Post-Pleistocene Archaeology: 7000-2000 B.C. Irwin-Williams, 
Cynthia 

247 

1979 Largo-Gallina Towers: An Explanation Mackey, J., and R. C. 
Green 

240 

1979 Distribution of Mule Deer and Elk in Relation 
to Roads 

Rost, G. R. and J. A. 
Bailey 

34 

1979 Jicarilla Apache Tiller, Veronica E. 244 

1980 Territorial Behavior of the Sage Sparrow: 
Spatial and Random Aspects 

Rich, T. D. 261 

1980 The Impact of Roads on the Densities of Four 
Bird Species in an Open Field Habitat: 
Evidence of a Long Distance Effect 

van der Zande, A. N., 
W. J. Ter Keurs, W. J. 
and van der Weijden 

229 

11/1980 Seismic Characterics, Dynamic Behavior, and 
Long Term Vibration Stability of Erosional 
Features at Bryce Canyon National Park, Utah 

Kendorski, F. S., R. A. 
Cummings, and C. H. 
Dowding 

319 

1981 Influence of Construction Activities on Water-
Use Patterns of Desert Sheep 

Campbell, B. and R. 
Remington 

360 

9/1982 National Wild and Scenic Rivers System: Final 
Revised Guidelines for Eligibility, 
Classification and Management of River Areas 

U.S. Department of 
the Interior 

125 

1983 Road Density Models Describing Habitat 
Effectiveness for Elk 

Lyon, L. J. 16 

1984 Animal Isolation by Roads and Agricultural 
Fields 

Mader, H. J. 223 

1985 Seismic and Vibration Hazard Investigations of 
Chaco Culture National Historic Park 

King, Kenneth W., T. 
S. Algermissen, and P. 
J. McDermott 

315 
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Document 
Date Document Title Author 

Project 
Record 

No. 

1986 PowerPoint Presentation to National Park 
Service: Chiricahua Vibration Project; 
Vibration Risks-Facts and Fictions; Important 
Tools and Photos 

King, Kenneth W. 324 

1986 Vibration Investigation of the Museum 
Building at White Sands National Monument, 
New Mexico 

King, Kenneth W., 
David L. Carver, and 
David M. Worley 

317 

1986 Environmental Impact Statement, Carson 
National Forest Plan 

USDA Forest Service 412 

1986 Carson National Forest Plan as Amended USDA Forest Service 128 

1986 New Mexico in Maps Williams, Jerry L. 55 

1987 Roadside Geology of New Mexico Chronic, Halka 74 

1987 A Vibration Study of the Archeological Ruins, 
Hovenweep National Monument, Utah-
Colorado 

King, Kenneth W. and 
S. T. Algermissen 

316 

1987 Avian Habitat Relationships in Piñon-Juniper 
Woodland 

Sedgwick, J. A. 119 

9/1987 Proposed Farmington Resource Management 
Plan and Final Environmental Impact 
Statement 

Bureau of Land 
Management 

65 

1988 Using GIS to determine the effects of CO2 
development on elk calving in south-central 
Colorado 

Brekke, E. B. 358 

3/4/1988 Letter to Superintendent of Chaco Culture 
National Historic Park 

King, Kenneth W. 321 

8/10/1988 Letter to Superintendent of Chaco Culture 
National Historic Park 

King, Kenneth W. 322 

1989 The Southern Ute Agency at Abiquiu and 
Tierra Amarilla, New Mexico 

Torrez, Robert J. 245 

1990 Hawks, Eagles, and Falcons of North America Johnsgard, P. A. 88 

1990 Regional Correspondence among Shrub-Steppe 
Bird Habitats 

Knopf, F. L., J. A. 
Sedgwick, and D. B. 
Inkley 

94 

1990 New Mexico’s Railroads: A Historical Survey Myrick, David F. 18 

1990 The Chacoan Prehistory of the San Juan Basin Vivian, R. Gwinn 54 
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Document 
Date Document Title Author 

Project 
Record 

No. 

1990 The Journey of Coronado, 1540-1542 Winship, George 
Parker 

56 

12/4/1990 Letter to Superintendent of Chaco Culture 
National Historic Park, Concerning Wall 
Braces at Casa Chiquita and Kin Kletec 

King, Kenneth W. 325 

12/3/1990 Soil and Water Conservation Practices 
Handbook 

USDA Forest Service 251 

1991 Responses of Pronghorn and Mule Deer to 
Petroleum Development on Crucial Winter 
Range in the Rattlesnake Hills 

Easterly., T., Alan 
Wood, and Thomas 
Litchfield 

361 

1991 Roads, Roadsides and Wildlife Conservation: a 
Review 

Bennett, A. F. 214 

1991 South African Road Reserves: Valuable 
Conservation Areas? 

Dawson, B. L. 218 

1991 Rethinking Navajo Pueblitos Marshall, Michael P. 
and Patrick Hogan 

241 

1992 Management Recommendations for the 
Northern Goshawk in the Southwestern United 
States 

Reynolds, R. T., R. T. 
Graham, M. H. Reiser, 
R. L. Bassett, P. L. 
Kennedy, D. A. 
Boyce, G. Goodwin, 
R. Smith, and E. L. 
Fisher 

32 

1992 Noxious Weed Inventory USDA Forest Service 130 

1993 New Mexico Vegetation: Past, Present, and 
Future 

Dick-Peddie, William 
A. 

7 

1993 1990 Census of Population and Housing U.S. Census Bureau 409 

1993 Terrestrial Ecosystems Survey of the Carson 
National Forest 

USDA Forest Service 129 

1994 Predicting Sedimentation from Roads at 
Stream Crossings with the WEPP Model 

Elliot, W. J., R. B. 
Foltz, and M. D. 
Remboldt. 

189 

1994 Mammals of Colorado Fitzgerald, J. P., C. A. 
Meaney, and D. M. 
Armstrong 

83 

1994 Managing for Featured, Threatened, 
Endangered, and Sensitive Species and Unique 
Habitats for Ecosystem Sustainability 

Marcot, B., M. J. 
Wisdom, H. W. Li, 
and G. C. Castillo 

224 
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Document 
Date Document Title Author 

Project 
Record 

No. 

1994 Mexican Spotted Owl Habitat Characterization 
in Southwestern Chihuahua, Mexico 

Young, Kendal E. 416 

8/9/1994 Vibrations Affect Aztec Ruins Nichols, Theresa 320 

1995 Descriptions of the Ecoregions of the United 
States: 313 Colorado Plateau Semidesert 
Province 

Bailey, Robert G. 60 

1995 Validation of the Water Erosion Prediction 
Project (WEPP) Model for Low-Volume Forest 
Roads 

Elliot, W. J., R. B. 
Foltz, and C. H. Luce 

381 

1995 Composition of Bird Communities Following 
Stand-Replacement Fires in Northern Rocky 
Mountain (USA) Conifer Forests 

Hutto. R. L. 164 

1995 Regional Forest Fragmentation Effects on 
Bottomland Hardwood Community Types and 
Resource Values 

Rudis, V. A. 228 

1995 Forest Service Minerals Program Policy USDA Forest Service 212 

1995 The Cedar Hill Special Treatment Project: Late 
Pueblo I, Early Navajo, and Historic 
Occupations in Northwestern New Mexico 

Wilshusen, Richard H. 35 

12/1995 Recovery Plan for the Mexican Spotted Owl 
(Strix occidentalis lucida): Volume I 

U.S. Fish and Wildlife 
Service 

151 

1996 Demography, Environment, and Subsistence 
Stress 

Dean, Jeffrey 187 

1996 The Place Names of New Mexico Julyan, Robert 12 

1996 Investigation of Helicopter Induced Vibrations 
at Balcony House, Mesa Verde plus Author's 
Note 

King, Kenneth W. 323 

1996 Contribution of Roads to Forest Fragmentation 
in the Rocky Mountains 

Reed, R. A., J. 
Johnson-Barnard, and 
W. L. Baker 

226 

1996 Black Hills National Forest Revised Land and 
Resource Management Plan: Final 
Environmental Impact Statement, including 
Appendices 

USDA Forest Service 131 

1/8/1996 4th Annual Vibration Report King, Kenneth W. 326 
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Document 
Date Document Title Author 

Project 
Record 

No. 

11/1996 Responses of Mexican Spotted Owls to 
Military Fixed-Wing Overflights 

Johnson, Charles L. 
and Richard T. 
Reynolds 

253 

1997 Ecological Effects of Roads: Toward Three 
Summary Indices and an Overview for North 
America 

Forman, R. T. T., D. 
S. Friedman, D. 
Fitzhenry, J. D. 
Martin, A. S. Chen, 
and L. E. Alexander 

219 

1997 A Cultural Resource Survey of the NM 44-
North Project Area in Sandoval, Rio Arriba, 
and San Juan Counties, New Mexico 

Marshall, Michael P. 17 

1998 Final Environmental Impact Statement on 
Management of Certain Plutonium Residues 
and Scrub Alloy Stored at the Rocky Flats 
Environmental Technology Site 

Department of Energy 77 

1998 Colorado Breeding Bird Atlas Kingery, H. E. (ed.) 92 

1998 New Mexico Air Quality Bureau: Dispersion 
Modeling Guidelines 

New Mexico Air 
Quality Bureau 

21 

1998 Noxious Weed Management Plan for US 64: 
Draft 

New Mexico State 
Highway and 
Transportation 
Department 

108 

1998 Natural Gas Combustion U.S. Environmental 
Protection Agency 

45 

12/1998 Phase 2 Summary Report and 
Recommendations for Modeling Long Range 
Transport Impacts 

Interagency 
Workgroup on Air 
Quality Modeling 

387 

1999 Statewide Species and Natural Community 
Tracking List 

Colorado Natural 
Heritage Program 

165 

1999 Effects of Helicopter Noise on Mexican 
Spotted Owls 

Delaney, David K., 
Teryl G. Grubb, Paul 
Beier, Larry L. Pater 
and M. Hildegard 
Reise 

252 

1999 Grassland birds in prairie-dog towns in 
northwestern Chihuahua, Mexico 

Manzano-Fischer, 
Patricia, Rurik List, 
and Gerardo Ceballos 

389 

1999 Hydrologic Units of New Mexico Natural Resources 
Conservation Services 

171 
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Date Document Title Author 

Project 
Record 

No. 

1999 Modeling Erosion From Insloped Low-volume 
Roads with WEPP Watershed Model. 

Tysdal, L. M., W. J. 
Elliot, C. H. Luce, and 
T. A. Black 

188 

2/16/1999 Endangered and Threatened Wildlife and 
Plants: Proposed Threatened Status for the 
Mountain Plover 

U.S. Fish and Wildlife 
Service 

152 

3/1999 Biological Diversity in Montane Riparian 
Ecosystems: the Case of the Mexican Spotted 
Owl 

Stacey, Peter B. and 
Angela Hodgson 

271 

12/1999 WEPP: Roads, WEPP Interface for Predicting 
Forest Road Runoff, Erosion, and Sediment 
Delivery 

Elliot, William J. 80 

2000 Roads and Forest Fragmentation in the 
Southern Rocky Mountains 

Baker, W. L. and R. L. 
Knight 

213 

2000 Measuring and Analyzing Forest 
Fragmentation in the Rocky Mountains and 
Western United States 

Baker, William L. 158 

2000 Mammalian Responses to Forest 
Fragmentation in the Central and Southern 
Rocky Mountains 

Beauvais, Gary P. 159 

2000 Bald Eagle, Haliaeetus leucocephalus Buehler, David A. 270 

2000 Investigations at LA110299: A Late Dinetah 
Phase Occupation Along U.S. 550, North of 
Cedar Hill, New Mexico 

Gerow, Peggy A. and 
Patrick Hogan 

238 

2000 Resource Selection and Spatial Partitioning of 
Mule Deer and Elk During Spring 

Johnson, B. K., J. W. 
Kern, M. J. Wisdom, 
S. L. Findholt, and J. 
G. Kie 

222 

2000 Forest Fragmentation in the Southern Rocky 
Mountains 

Knight, R. L., F. W. 
Smith, S. W. Buskirk, 
W. H. Romme, and 
W. L. Baker (eds.) 

93 

2000 Federal Land Managers’ Air Quality Related 
Values Workshop (FLAG) – Phase I Report 

National Park Service, 
Air Resources 
Division 

382 

2000 Erosion and Sedimentation on Construction 
Sites 

Natural Resources 
Conservation Services 

110 
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Document 
Date Document Title Author 

Project 
Record 

No. 

2000 Biota Information System of New Mexico 
(BISON-M) 

New Mexico 
Department of Game 
and Fish 

392 

2000 An Assessment of Land Uses and Other 
Factors that Affect Sediment Yields in the Rio 
Puerco Watershed, Sandoval County, New 
Mexico 

Phippen, Stephanie J. 31 

2000 Elk Distribution and Modeling in Relation to 
Roads 

Rowland, M. M., M. J. 
Wisdom, B. K. 
Johnson and J. K. Kie 

227 

2000 Assessing Application and Effectiveness of 
Forestry Best Management Practices in New 
York 

Schuler, Jamie L. and 
Russell D. Briggs 

255 

2000 Summary File 1: Population, Area, and Density 
by Census Tract 

U.S. Census Bureau 124 

2000 Frances Mesa Alternative Treatment Project Wilshusen, Richard 
H., Timothy D. 
Hovezak and Leslie 
M. Sesler 

37 

2000 Source Habitats for Terrestrial Vertebrates of 
Focus in the Interior Columbia Basin: Broad-
scale Trends and Management Implications 

Wisdom, M. J., R. S. 
Holthausen, and B. K. 
Wales 

230 

5/2000 Record of Decision, Environmental Impact 
Statement, Continental Divide/Wamsutter II 
Natural Gas Project, Sweetwater and Carbon 
Counties, Wyoming 

Bureau of Land 
Management 

67 

9/2000 Western Bituminous Coal Supply, Demand and 
Prices: 2000-2010 

Hill and Associates 9 

10/2000 Resource Management Plan 
Amendment/Environmental Impact Statement 
for Federal Fluid Minerals Leasing and 
Development in Sierra and Otero Counties 

Bureau of Land 
Management 

3 

10/2000 National Audubon Society: Sibley Guide to 
Birds 

Sibley, David A. 120 

2001 Mountain Plover Survey Guidelines – 2001 Bureau of Land 
Management 

68 

2001 Breeding Biology of Mountain Plovers 
(Charadrius montanus) in the Uinta Basin 

Ellison-Manning, A. E 
and C. M. White 

81 
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Date Document Title Author 

Project 
Record 
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2001 Review and evaluation of the effects of Triton 
Oil and Gas Corporation’s proposed coalbed 
methane field development on elk and other 
big game species (Unpublished report) 

Hayden-Wing 
Associates 

386 

2001 Federal Mineral Revenue Dispersements by 
County of Origin, FY 2000, New Mexico-
Onshore 

Minerals Management 
Service 

43 

2001 NatureServe Explorer: An Online 
Encyclopedia of Life 

NatureServe 97 

2001 Reciprocating Engine Source Test Database: 
1990 through 2000 Results 

New Mexico Air 
Quality Bureau 

22 

2001 MergeMaster Emission Database New Mexico Air 
Quality Bureau 

23 

2001 State Implementation Plan for Regional Haze New Mexico Air 
Quality Bureau 

417 

2001 Biota Information System of New Mexico 
(BISON-M) 

New Mexico 
Department of Game 
and Fish 

103 

2001 New Mexico’s Natural Resources: Data and 
Statistics for 2000 

New Mexico Energy, 
Minerals, and Natural 
Resources Department 

27 

2001 The North American Breeding Bird Survey 
Results and Analysis, 1966-2001: Version 
2002.1. 

Sauer, J. R., J. E. 
Hines, and J. Fallon 

117 

2001 Carson National Forest Migratory Bird 
Assessment 

USDA Forest Service 141 

2001 Locate Your Watershed U.S. Environmental 
Protection Agency 

49 

2001 Groundwater Atlas of the U.S. - Arizona, 
Colorado, New Mexico, Utah: HA 730-C. 
Colorado Plateau Aquifers 

U.S. Geological 
Survey 

53 

2001 Period of Record Monthly Climate Summary 
for Farmington Agricultural Science Center, 
New Mexico, Station 293142. Period of 
Record: 5/1/1978 to 7/31/2000 

Western Regional 
Climate Center 

58 

2/1/2001 Final Designation of Critical Habitat for the 
MSO 

U.S. Fish and Wildlife 
Service 

302 

4/3/2001 Baseline Ambient Air Pollutant Data Ball, Josephine 61 
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Document 
Date Document Title Author 

Project 
Record 

No. 

4/2001 Vibration Study ⎯ Pueblo del Arroyo and 
Pueblo Kin Kletso 

King, Kenneth W. 313 

4/2001 New Mexico Bird Conservation Plan New Mexico Partners 
in Flight 

106 

5/2001 National Energy Policy National Energy 
Policy Development 
Group 

352 

7/2001 Oil and Gas Resource Development for San 
Juan Basin, New Mexico A 20-Year, 
Reasonable Foreseeable Development (RFD) 
Scenario Supporting the Resource Management 
Plan for the Farmington Field Office, Bureau 
of Land Management 

Engler, Dr. Thomas 
W., Dr. Brian S. 
Brister, Dr. Her-Yuan 
Chen, Dr. Lawrence 
W. Teufel 

8 

2002 What is Fragmentation? Franklin. A., Barry R. 
Noon, and Luke T. 
George 

363 

2002 Summary of Farmington Area Daily Maximum 
8-Hour Ozone Averages: 1999-2002 

New Mexico Air 
Quality Bureau 

24 

2002 Biota Information System of New Mexico 
(BISON-M) 

New Mexico 
Department of Game 
and Fish 

104 

2002 Water Quality and Water Pollution Control in 
New Mexio 2002 

New Mexico Water 
Quality Control 
Commission 

293 

2002 Toxicity Criteria Database Office of 
Environmental Health 
Hazard Assessment 

403 

2002 “Hot Spots” Program Risk Assessment 
Guidelines, Part III 

Office of 
Environmental Health 
Hazard Assessment 

402 

2002 2000 Census of Population and Housing U.S. Census Bureau 410 

2002 Birds of Conservation Concern 2002 U.S. Fish and Wildlife 
Service 

232 

2002 GIS Recreation Opportunity Spectrum 
Classification 

USDA Forest Service 144 

2002 GIS Vegetation Coverage USDA Forest Service 145 
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Date Document Title Author 

Project 
Record 

No. 

2002 EPA AIRData National Emission Trends 
(NET) Source Reports 

U.S. Environmental 
Protection Agency 

48 

2002 Integrated Risk Information System (IRIS) 
Database 

U.S. Environmental 
Protection Agency 

51 

2002 Mesa Verde National Park and Weminuche 
Wilderness: Pollutants that Contributed to 
Reduce Visibility on the Worst Days in 1997 

U.S. Environmental 
Protection Agency 

52 

3/2002 New Mexico Rare Plants New Mexico Rare 
Plant Technical 
Council 

107 

5/2002 Directional Drilling Technical Report: 
Economics of Alternative Drilling 
Technologies for the Farmington Draft 
RMP/EIS 

Bureau of Land 
Management 

36 

6/2002 Biological Resources Technical Report: 
Background Information on Biological 
Resources for the Farmington Draft RMP/EIS 

Bureau of Land 
Management 

69 

6/17/2002 Basins in New Mexico U.S. Geological 
Survey 

259 

7/2002 Oil and Gas Development on the Southern Ute 
Indian Reservation: Final Environmental 
Impact Statement 

Bureau of Land 
Management, Bureau 
of Indian Affairs, and 
Southern Ute Indian 
Tribe (SUIT) Energy 
and Minerals Division 

70 

8/22/2002 Gas Facts - Air Quality and Natural Gas 
Development 

La Plata Energy 
Council 

370 

8/28/2002 Natural Gas Engine-Driven Air Compressors U.S. Army Corps of 
Engineers, Engineer 
Research and 
Development Center 

369 

9/2002 Biological Assessment: Impacts to Threatened 
and Endangered Species Related to the 
Resource Management Plan Revision, Bureau 
of Land Management, Farmington Field Office 

Bureau of Land 
Management 

4 

9/2002 Fragmenting Our Lands: The Ecological 
Footprint from Oil and Gas Development - A 
Spatial Analysis of a Wyoming Gas Field 

Weller, C., J. 
Thomson, P. Morton, 
and G. Aplet 

156 
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Document 
Date Document Title Author 

Project 
Record 

No. 

11/2002 Coalbed Gas Systems, Resources, and 
Production and a Review of Contrasting Cases 
from the San Juan and Powder River Basins 

Ayers, Walter B. 202 

12/18/2002 Personal communication with Joseph Sena Houtz, Randy 201 

12/18/2002 Information Concerning Old Spanish Trail, 
Tmber Sales ROWs, Special Uses and Leases. 

Reidinger, John 112 

12/18/2002 Fact Sheet: Final Response to Court Remand of 
National Ambient Air Quality Standards for 
Ozone to Address “Beneficial” Aspects of 
Ground-Level Ozone 

U.S. Environmental 
Protection Agency 

50 

2003 Gas Petroleum Engine G3612 Specifications Caterpillar, Inc. 6 

2003 Baseline Inventory of Small Mammal Prey-
base Communities on Carson National Forest, 
New Mexico 

Frey, J. K. 364 

2003 Database of Amphibian and Reptile 
Occurrences in Rio Arriba, County, New 
Mexico 

Museum of 
Southwestern Biology 

96 

2003 Biota Information System of New Mexico 
(BISON-M) 

New Mexico 
Department of Game 
and Fish 

105 

2003 Northern Goshawk Survey Data, 1993-2002 USDA Forest Service 147 

2003 Jicarilla Ranger District Budget and Revenue 
Information 

USDA Forest Service 146 

2003 Watershed Condition Assessment, Jicarilla 
Ranger District, Carson National Forest 

USDA Forest Service 256 

2003 Management Indicator Species Assessment USDA Forest Service 169 

2003 New Mexico Element Occurrence Records for 
Ripley’s Milkvetch (Astragalus ripleyi) and 
Arizona Willow (Salix arizonica) 

University of New 
Mexico 

123 

2/2003 Final Air Dispersion Analysis Technical 
Report: Revision to the BLM Farmington 
Resource Management Plan and Amendment 
of the Rio Puerco Resource Management Plan 

Bureau of Land 
Management 

72 

3/2003 Farmington Proposed Resource Management 
Plan and Final Environmental Impact 
Statement, Volumes I and II 

Bureau of Land 
Management 

71 
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Document 
Date Document Title Author 

Project 
Record 

No. 

3/5/2003 Personal communication between David Dean, 
Science Applications International 
Corporation, and Len Scuffham, Wildlife 
Biologist, Jicarilla Ranger District - Jicarilla 
Ranger District Pest Surveys 

Scuffham, Len 406 

3/2003 Forest Plan Best Management Practices 
Evaluation 

USDA Forest Service 172 

4/2003 Roads Analysis Plan for the Jicarilla Ranger 
District, Carson National Forest 

USDA Forest Service 257 

5/12/2003 Elk survey population decline in the late 
1990s-early 2000s 

Mazurnich, Bruce 170 

9/19/2003 Notice of Availability Carson National 
Forest 

301 

9/25/2003 Notice for Comment Carson National 
Forest 

300 

9/2/2003 Prairie Dogs and Mountain Plovers Seery, David 265 

9/2/2003 Bald eagle winter sightings in PJ and 
ponderosa stringers away from water 

Seery, David 266 

9/29/2003 Mexican Spotted Owl PAC Habitat Seery, David 276 

9/2003 Draft Environmental Impact Statement - 
Surface Management of Gas Leasing and 
Developmnet, Jicarilla Ranger District, Carson 
National Forest, Rio Arriba County, New 
Mexico 

USDA Forest Service 368 

10/14/2003 Federal Endangered, Threatened, Proposed, 
and Candidate Species and Species of Concern 
in New Mexico 

U.S. Department of 
the Interior, Fish and 
Wildlife Service, New 
Mexico Ecological 
Services Field Office 

371 

12/31/2003 Initiation of Red Squirrel (Tamiasciurus 
hudsonicus) Monitoring on Carson National 
Forest, New Mexico 

Frey, Jennifer K. 383 

2004 Integrated List for Assessed Surface Waters New Mexico 
Environment 
Department 

283 

2004 Monitoring Birds of the Carson National Forest Beason, J. and Glenn 
Giroir 

356 
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Document 
Date Document Title Author 

Project 
Record 

No. 

2004 New Mexico Oil and Gas Ad Valorem 
Production and Production Equipment Taxes – 
Description and Summary of Statistical 
Reports 

Clifford, Tom and Al 
Maury 

380 

2004 Archaeological Site and Survey Data for 
Jicarilla Ranger District 

New Mexico 
Archaeological 
Records Management 
System 

391 

2004 Local Area Unemployment Statistics U.S. Department of 
Labor, Bureau of 
Labor Statistics 

378 

2004 New Mexico’s Natural Resources, 2003: Data 
and Statistics for 2002 

New Mexico Energy, 
Minerals, and Natural 
Resources Department 

393 

2004 October 2004 Economic Indicators New Mexico State 
Board of Finance 

396 

2004 December 2004 5-year Revenue Estimate New Mexico State 
Board of Finance 

397 

2004 New Mexico Statutes and Court Rules, 
Unannotated 

New Mexico State 
Legislature 

399 

2004 Oil and Gas Tax Programs New Mexico Taxation 
and Revenue 
Department 

400 

2004 Water Quality and Water Pollution Control in 
New Mexico 2004 

New Mexico Water 
Quality Control 
Commission 

284 

2004 Traffic counts on Forest Roads 309, 310, 314 
collected by John Reidinger 

Reidinger, John 405 

2004 Labor Force Statistics from the Current 
Population Survey 

U.S. Department of 
Labor, Bureau of 
Labor Statistics 

379 

2004 Jicarilla Wild Horse Territory Environmental 
Assessment 

USDA Forest Service 413 

1/20/2004 Contact Report with SHPO on Policy 
Statement--Oil and Gas Development 

Ackerly, Neal 285 

1/2/2004 Comment Letters on 2003 Jicarilla Draft EIS Numerous Authors 286 

1/9/2004 Notes on meeting with the Governor’s Office 
on January 9, 2004 

USDA Forest Service 288 
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Date Document Title Author 

Project 
Record 

No. 

2/26/2004 Personal communication with Reuben Leal, 
Carson National Forest 

Cartron, Jean-Luc  298 

3/3/2004 Notes from Jicarilla DEIS Industry Meeting Seesholtz, David 354 

6/29/2004 Notice to Lessees and Operators on Onshore 
Oil and Gas Leases Within the Jurisdiction of 
the Farmington Field Office (FFO) - NTL 04-2 
FFO (Noise) 

Bureau of Land 
Management 

373 

6/2004 2004-2006 State of New Mexico List for 
Assessed River/Stream Reaches Requiring 
Total Maximum Daily Loads (TMDLs) 

New Mexico Water 
Quality Control 
Commission 

292 

8/31/2004 Final Designation of Critical Habitat for the 
Mexican Spotted Owl, Final Rule 

U.S. Fish and Wildlife 
Service 

415 

10/24/2004 Letter re:  Extension of 60-day comment period 
for Jicarilla DEIS 

Chavez, Martin D. Jr. 299 

10/13/2004 Notes from ID Team Meeting--Oil and Gas 
DEIS, Jicarilla Ranger District 

Dietrich, Ellen 353 

10/13/2004 Kick off meeting for Jicarilla DEIS Dietrich, Ellen 297 

10/6/2004 Revised notice of intent to prepare an 
environmental impact statement 

USDA Forest Service 351 

10/2004 Scoping Report: Comment Letters, Issues 
Summary 

Numerous Authors 355 

11/12/2004 Rationale for Exclusion of Lynx from list of 
T&E Species Considered in the Effects 
Analysis 

Keckler, Chirre 310 

11/2004 New Scoping Comments from Phase II Numerous Authors 311 

12/2004 Merriam’s Turkey (Meleagris gallopova 
merriam) Inventory for the Carson National 
Forest, Jicarilla Ranger District, 2004 

Carson National 
Forest 

304 

12/9/2004 Abert’s Squirrel (Sciurus aberti) Monitoring on 
Carson National Forest, New Mexico 

Frey, Jennifer K. 384 

12/20/2004 Mountain Plover Status Keckler, Chirre 305 

12/20/2004 Update on goshawk information Keckler, Chirre 306 

2005 Monitoring Colorado’s Birds: The 2004 field 
season report 

Beason, J., R. Levard, 
and T. Leukering 

357 
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Document 
Date Document Title Author 

Project 
Record 

No. 

2005 Regional Economic Information System 
(REIS) 

Bureau of Economic 
Analysis 

375 

2005 BLM Payments in Lieu of Taxes: Summary by 
State and County, New Mexico, FY 2003, FY 
2004 

Bureau of Land 
Management 

376 

2005 New Mexico Monthly Natural Gas and Oil 
Production 

New Mexico Energy, 
Minerals, and Natural 
Resources Department 

395 

2005 Spreadsheets of Well Information: Aztec 
District 

New Mexico Energy, 
Minerals, and Natural 
Resources Department 

394 

2005 Table 1: U.S. and New Mexico Economic 
Indicators by Fiscal Year Ending June 30 

New Mexico State 
Board of Finance 

398 

2005 Tax Type by County/Distribution Period 
Report 

New Mexico Taxation 
and Revenue 
Department 

401 

2005 State of New Mexico Water Quality Act and 
the Water Control Commission Regulations 

New Mexico Water 
Quality Control 
Commission 

308 

2005 Personal communication between Livia 
Olguin, Rio Arriba County, Treasurer’s Office 

Rob Fetter 404 

2005 Quantifying Noise - Environmental Design 
Web site 

Square One Research 407 

2005 Table 1: Annual Estimates of the Population 
for Counties of New Mexico: April 1, 2000 to 
July 1, 2004 

U.S. Census Bureau 411 

2005 Jicarilla Ranger District Air Quality Technical 
Report 

USDA Forest Service 
(SAIC) 

414 

1/14/2005 Personal communication with Kirk Muncrief, 
New Mexico Taxation and Revenue 
Department, Tax Research Division 

Rob Fetter 390 

4/2005 Oil and Gas Industry Contribution to the San 
Juan Basin 

University of New 
Mexico Bureau of 
Business and 
Economic Research 

408 

6/29/2005 Specialist’s Report, Background Information: 
Minerals 

Carson, Bonnie 349 
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Project 
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6/16/2005 Specialist’s Report, Background Information: 
Noise 

Carson, Bonnie 345 

6/30/2005 Specialist’s Report, Background Information: 
Vegetation 

Dean, David 343 

6/9/2005 Specialist’s Report, Background Information: 
Land Use 

Jallo, Carlos 331 

7/14/2005 Specialist’s Report, Background Information: 
Geology 

Carson, Bonnie 348 

7/27/2005 Specialist’s Report, Background Information: 
Migratory Birds 

Dean, David 333 

7/26/2005 Specialist’s Report, Background Information: 
Threatened, Endangered, and Sensitive Species 

Dean, David 338 

7/27/2005 Specialist’s Report, Background Information: 
Wildlife 

Dean, David 341 

7/27/2005 Specialist’s Report, Background Information: 
Management Indicator Species 

Dean, David 332 

7/25/2005 Specialist’s Report, Background Information: 
Wild and Scenic Rivers 

Dietrich, Ellen 340 

7/29/2005 Specialist’s Report, Background Information: 
Water Resources 

Enyeart, Sandra 339 

7/26/2005 Specialist’s Report, Background Information: 
Environmental Justice 

Herndon, Christine 346 

7/26/2005 Specialist’s Report, Background Information: 
Visual Resources 

Herndon, Christine 347 

7/28/2005 Specialist’s Report, Background Information: 
Livestock Grazing 

McEldowney, Richard 335 

7/8/2005 Specialist’s Report, Background Information: 
Fire Management 

McEldowney, Richard 350 

8/9/2005 Specialist’s Report, Background Information: 
Heritage Resources 

Ackerly, Neal 344 

8/8/2005 Specialist’s Report, Background Information: 
Air Quality 

Crabtree, Chris 330 

8/8/2005 Specialist’s Report, Background Information: 
Soils and Watershed Management 

Dietrich, Ellen 342 
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Document 
Date Document Title Author 

Project 
Record 

No. 

8/9/2005 Specialist’s Report, Background Information: 
Socioeconomics 

Fetter, Robert 337 

8/8/2005 Specialist’s Report, Background Information: 
Recreation 

Jallo, Carlos 366 

12/6/2005 Abert’s Squirrel (Sciurus aberti) Monitoring on 
Carson National Forest, New Mexico 

Frey, Jennifer K. 385 

2006 Surface Operating Standards for Oil and Gas 
Exploration and Development. The Gold Book. 
4th Edition 

Bureau of Land 
Management and 
USDA Forest Service 

377 

12/21/2006 Personal communication with Chirre Keckler, 
Forest Biologist, Carson National Forest - 
Habitat for Mexican Spotted Owl. 

Dean, David 388 
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Appendix B: Examples of Conditions of 
Approval and Lease Stipulations

This appendix includes a copy of a standard lease contract currently used in the San Juan Basin. 
The back of the lease form contains standard lease terms that apply to lessees of Federal minerals 
on the Carson National Forest, implemented by the BLM. The action alternatives would modify 
some of these standard terms and conditions on new leases in specific areas in order to add 
constraints to protect surface resources. 

In addition to the standards and guidelines to be implemented as proposed under each alternative, 
including the no action, the Forest Service assumes that site-specific conditions of approval 
(COA) will be incorporated in any permit issued to drill a gas well. Generic COAs currently in 
use by the Jicarilla Ranger District in recent APDs is included following the sample lease form. 

Mitigation measures to be included as COAs may be developed to meet special site conditions. 
The guidance for these measures is derived from Forest Service Handbook 2509.22: Soil and 
Water Conservation Practices Handbook (USFS 1990b) and other sources such as the “Gold 
Book” (BLM/FS 2006). 

Current generic pipeline stipulations are included at the end of this appendix. This document is 
included to provide an example of the types of requirements that may accompany permits for oil 
and gas facilities.



Appendix B:  Examples of Conditions of Approval and Lease Stipulations 

360 DEIS for Surface Management of Gas Leasing and Development, Jicarilla Ranger District 



Appendix B: Examples of Conditions of Approval and Lease Stipulations 

DEIS for Surface Management of Gas Leasing and Development, Jicarilla Ranger District 361 



Appendix B: Examples of Conditions of Approval and Lease Stipulations 

362 DEIS for Surface Management of Gas Leasing and Development, Jicarilla Ranger District 

 

 

 
Company Name 

Well Name 
T. N.,R. W. N.M.P.M. Sec. #     #’FNL/#’FWL 

 
 

JICARILLA RANGER DISTRICT 
CARSON NATIONAL FOREST 

 
 CONDITIONS OF APPROVAL  

FOR 
APPLICATION FOR PERMIT TO DRILL 

 
Month and Year 

 
The following conditions of approval will apply to this well on the Jicarilla Ranger District of the 
Carson National Forest. 

A. Construction and Drilling Operation 
1. Snow Removal 
 If there is snow on the ground when construction begins, the operator will remove it before 

the soil is disturbed, and pile it downhill from the topsoil stockpiles. 
 
2. Topsoil Stockpile 
 

A. Topsoil shall be stripped from the permitted area (minimum 6" deep) (includes 
access road) and be deposited in storage piles apart from other excavated material. 
It will be kept separate and protected. If the ground is too wet to remove the topsoil 
and keep it separate and protected, work shall cease. After the desired amount of material 
has been removed, and at reclamation, the resulting pad has been trimmed and smoothed 
as required, the stored topsoil shall be evenly spread over exposed subsoil to the extent 
that may be practicable and shall be revegetated. Gravel will be utilized to stabilize the 
pad area. 

 
B. When workover pits and other significant surface disturbance is required during 

production, topsoil that was previously salvaged and redistributed MUST be 
stripped off areas to be redisturbed and kept separate and protected. After the 
workover or other operation that required the surface disturbance is completed, the 
stripped topsoil must be evenly spread over the exposed subsoil and shall be revegetated. 
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3. Reserve Pit 
 

A. Large vegetation such as sagebrush, pinon, juniper, oak, and browse species will not be 
incorporated in the pit walls. Sagebrush, stumps, and other slash must be disposed of. 
They may be buried in the reserve pit when it is filled in. 

 
B. The reserve pit will have a minimum of one-half the total depth below the original 

ground surface at the lowest point within the pit and will be designed to prevent the 
collection of surface runoff. 

 
C. All drilling and production pits will be constructed so as not to break or allow discharge 

of liquids. The bottom of the reserve pit shall not be in fill material. Pits are not to be 
located in natural drainages. Pit walls are to be “walked down” by a crawler-type tractor 
and stabilized prior to usage. All pits will be lined with an impervious material at least 12 
mil thick and/or 200 psi resistance.  Plastic material used to line pits must be removed to 
below-ground level before pits are covered. Pit walls are to be “walked down” by a 
crawler-type tractor and stabilized prior to usage. 

 
D. The fluid level, within the pit, is to be maintained at least two (2) feet below the lowest 

point of the pit wall. The reserve pit will be backfilled and reclaimed when dry. In 
addition, stockpiled material will be evenly distributed and landscaped to the surrounding 
topography over all areas on the pad which are not needed for production. 

 
4. Fencing 
 All pits will be fenced with woven wire. A top rail or barbs will be utilized. Fence the reserve 

pit with fencing on three sides during the drilling phase and the fourth side immediately after 
the rig is removed. Corner "H" bracing must be constructed at all corners. 

 
5. Equipment and Vehicles 
 

A. Road building, pad construction, drilling, and completion activities are permitted from 
April 1 through October 31 of each year. Approval of activities between November 1 and 
March 31 may be granted on a case-by-case basis by permission from the Jicarilla district 
ranger. 

 
B. All equipment and vehicles must be confined to the access road and pad. The Jicarilla 

Ranger District does not allow off-road-vehicle use unless specifically authorized. 
 
C. Driving on forest roads will be done in a responsible and safe manner, or be in violation 

of 36CFR 261.54(f). 
 

6. Sanitation 
 The operation and maintenance of all sanitation, food service, and water-supply methods, 

systems, and facilities shall comply with the standards of the local and state authorities and 
the Federal Water Pollution Control Administration of the United States. The operator shall 
dispose of all garbage and refuse in a place and manner specified by the forest officer in 
charge. Sewage will be confined to a chemically-treated portable unit on location. Burying of 
sewage will not be allowed. 
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7. Refuse Disposal 
 The operator shall dispose of refuse resulting from this use, including waste materials, 

garbage, and rubbish of all kinds in an approved sanitary landfill or appropriate recycling 
center. A trash cage must be on location throughout all drilling, testing and completion 
activities. Burying trash or trash in the reserve pit will not be allowed. Burning of trash will 
not be allowed. 

 
8. Rat and Mouse Hole 
 For safety purposes, the rat/mouse hole must be filled and compacted immediately after the 

rig is removed. 
 
9. Hydrocarbons and Produced Water 
 Produced hydrocarbons shall be put in tanks on location during completion work, and not 

allowed into the reserve pit. If produced hydrocarbons or machinery oil find their way into a 
reserve pit, they shall be removed immediately. Produced water will be put in onsite tanks or 
within lined reserve pit during completion work. Under no circumstances will pits be cut and 
drained. No produced water is to be released from the storage tanks but is to be physically 
removed from the site, for proper disposal. 

 
10. Ground Water 
 All state permits are required prior to hauling water. State procedures concerning disposal of 

saltwater will be followed. Fiberglass tanks or metal tank battery will be used to store 
saltwater prior to disposal. 

 
11. Spills 
 The operator shall inform the Forest Service immediately of the nature, time, date, location, 

and action taken for any oil or hazardous substance spill (including salt water). The operator 
shall list all hazardous substances to be used by the drilling operator and provide this list to 
the Forest Service. 

 
12. Explosives 
 Should the use of explosives be required during construction, the operator shall comply with 

all applicable local, State, and Federal laws, regulations and requirements involving the 
storage, handling, preparation and use thereof. Prior to any blasting, the district ranger will be 
notified and an approved blasting plan will be prepared. 

 
13. Company Signs 
 Drilling company signs will be allowed on National Forest System lands during the 

construction and drilling phase. These signs are not to be attached to any trees by any means. 
 
14. Archeological-Paleontological Discoveries 
 

A. The operator will employ an archeologist permitted by the Forest Service to conduct an 
archeological survey on any lands which may be disturbed. 

 
B. The operator will not commence construction until an approved heritage resource 

clearance has been received by the Forest Service office in Bloomfield, and the operator 
will abide by all of the stipulations contained in the clearance. 
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C. If, prior to or during excavation work, items of archeological, paleontological, or historic 
value are reported or discovered, or an unknown deposit of such items is disturbed, the 
operator will immediately cease excavation. The operator will then notify the Forest 
Service immediately and will not resume excavation until written approval is given by 
the authorized officer. 

 
D. If it is deemed necessary, the Forest Service may require the operator to perform 

recovery, excavation, and preservation of the site and its artifacts at the operators 
expense. At the option of the Forest Service, this authorization (permit to drill) may be 
terminated with no liability by the United States when such termination is deemed 
necessary or to preserve or protect archeological, paleontological, or historic sites and 
artifacts. 

 
E. The operator shall be responsible for the protection of all identified cultural resources 

within the area which may be affected by their actions. In addition, the operator shall be 
liable for all damage or injury to the identified cultural resources caused by their actions. 

 
15. Threatened, Endangered or Sensitive Species 
 A survey for threatened, endangered or sensitive species shall be conducted by the Forest 

Service or by an approved surveyor prior to any construction activities. The Forest Service 
will indicate which species require surveys. 

 
16. Slope Ratios 
 The final cut slope shall not exceed a 4:1 ratio. The final fill slope shall not exceed a 4:1 

ratio. To obtain this ratio, pits and slopes shall be backsloped into the pad upon 
completion of drilling and prior to setting production equipment. Construction slopes can 
be much steeper during drilling, but will be contoured to the above final slopes upon pit 
reclamation. 

 
17. Pipelines 
 All areas disturbed, due to the burial of any gas/oil pipelines, will need to be revegetated and 

silt fencing installed. The only exception shall be a pipeline that is placed directly into a 
roadway. The seed mixture is identified in C.2 of this document, and will be done prior to silt 
fencing installation. Silt fencing will be installed in areas where active erosion is occurring or 
is likely to occur. Mulching or matting may be required for areas determined to be 
particularly difficult to revegetate. The top 6 inches of topsoil shall be stripped over the 
trench of each pipeline and protected. The topsoil shall be placed on top during reclamation 
and will not be used as pipe padding. Utilize forest roads as working surface to minimize 
disturbance for installation of pipeline. 

 
18. Vegetation Removal 
 

A.  The Forest Service will indicate the methods of disposal for timber and firewood 
removed during construction. The operator may be required to purchase the wood at 
commercial rates. 

 
B.  Willow, cottonwood, aspen, and Douglas-fir tree species will not be destroyed whenever 

possible. 
 



Appendix B: Examples of Conditions of Approval and Lease Stipulations 

366 DEIS for Surface Management of Gas Leasing and Development, Jicarilla Ranger District 

C.  Tree stumps, branches, and tops, uprooted sagebrush, and other slash must be disposed 
of. The preferred method is to place the slash back on seeded areas to help provide 
favorable micoclimates for revegetation. Placing the slash back may have to be by hand 
or by machinery such that seeded areas are not damaged. It may be buried in the reserve 
pit when the pit is filled in. It may be chipped and broadcast or otherwise broken down 
and spread out. Burning of slash will not be allowed. 

 
19. Notification 
 The operator or his contractor will contact the Forest Service (632-2956) at least 48 hours 

prior to beginning of pad construction activities and prior to rig movement across forest 
lands. A preconstruction meeting shall be scheduled with the Forest Service minerals 
technician prior to construction. Flagging and lath shall be in place and in good 
condition to identify the well pad and access road prior to the preconstruction meeting. 
Where archeological fencing is required the archeological fencing should be in place 
prior to the preconstruction meeting. The operator will contact the Forest Service and the 
BLM (599-8900) prior to drilling activity and prior to fluid pumping from the reserve pit. 

 
B. Producing Well 

 
1.  Production Facilities 
 

A. Production facilities (including dikes) will be placed on cut when possible and located a 
minimum of 10 feet from the toe of the backcut. 

 
B.  All pits, tanks, and exhaust vents will have devices to prevent bird mortalities to comply 

with the migratory bird protection regulations. 
 
C.  Due to the cumulative nature of gas extraction activities, a “residential style” muffler is 

required on production engines to reduce noise levels. 
 
D. This permit is contingent on compliance with the New Mexico Environmental 

Department, Air Quality Bureau’s directive that new engines have NOx emissions limited 
to 2 grams per horsepower hour. 

 
2. Spacing of Facilities 
 Maintain a minimum distance of seventy five (75) feet between individual production 

facilities (treater/separator, storage tanks, well head/pumpjack, etc.). 
 

3. Diking 
 All storage facilities (including saltwater tanks) must be diked. The dikes must be constructed 

of compacted subsoil, be impervious, be sufficient in size to contain the storage capacity of 
the facility being diked, and be independent of the backcut. The dike must be covered with a 
layer of gravel to alleviate wind erosion. The loadout line must remain inside the dike, except 
where a production pit tank is located below ground level. A “walkover” stairstep must be 
provided to allow access without causing deterioration of the dike. All oil, glycol, methanol, 
and other hazardous materials storage drums, tanks, or other devices shall be stored in a 
containment device (trough, drip pan, etc.) capable of holding 110 percent of the capacity. 
The containment device shall be covered in such a manner that wildlife cannot access any 
contained substance when the containment device is at capacity. 
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4. Wind Erosion 
 Gravel will be placed around the bases of well/meter buildings and on dikes to alleviate wind 

erosion. 
 
5. Roads and  Surfacing 
 

A.  Unless otherwise approved, the driving surface on all access roads must be limited to 14 
feet in width, and total disturbance will be limited to 24 feet not including cuts and fills or 
turnouts. The access road will be crowned and ditched and drained as shown on the 
attached diagram entitled mimimum standards for a single lane fair weather road. 
Cross drainage should be sufficient to insure water is not concentrated. This may 
require ditches and installation of numerous culverts and/or armored waterbars. 
Armour all culvert inlets and outlets for protection from gullying in severe erosion 
soils. At a large drainage crossing, culvert high and armour inlet and outlet and 
monitor for headcutting. Topsoil will be stripped from areas to be disturbed, 
stockpiled and redistributed for reclamation on cut and fill slopes. Cut and fill 
slopes should be revegetated to the same standard as the well pad. Pipelines will be 
constructed within 10 feet of the access road. During drilling, completion, and production  
operations, the operator will be responsible for road maintenance from pavement to well 
location, including participating in the Carson roads committee for maintenance of 
commonly used roads as well as maintenance of lease roads specific to this well. All 
roads on Forest Service lands shall be designed, constructed, and maintained to 
“Gold Book” standards (United States Department of the Interior and United States 
Department of Agriculture. 2006 Surface Operating Standards and Guidelines for 
Oil and Gas Exploration and Development. BLM/WO/ST-06/021+3071. Bureau of 
Land Management. Denver, Colorado. 84 pp.). 

 
B. No gravel or other related minerals from new or existing pits on Federal land will be used 

in construction of roads, well sites, etc., without prior approval from the Forest Service. 
 
C. Water bars and culverts will be constructed and maintained in working condition on the 

access road to the well location and conform to surface management specifications. The 
maximum slope distance between water bars will be: 

 
Percent Slope    Slope Distance 
Less than 1%    400 feet 
1% - 5%    300 feet 
5% - 15%   200 feet 
15% - 25%  100 feet 
Greater than 25%     50 feet 

 
D. When the access road is graded, water bars will be left in the road or replaced 

immediately upon completion of grading. The access road must be crowned and ditched, 
drained, and surfaced as required. No new unauthorized road(s) (shortcut roads) are 
authorized. 
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E.  Prior to crossing any fence located on Federal land, or any fence between Federal land 
and private land, the operator shall contact the minerals staff at the Jicarilla ranger 
station. All cut fences are to be tied to braces prior to cutting. 

 
F.  Any cut fence openings will be protected as necessary during construction to prevent the 

escape of livestock. A temporary closure will be installed on all cut fences the same day 
the fence is cut. A 12-foot gate will be installed adjacent to all new cattleguards. 

 
G.  All cattleguards must have wings installed on both ends to prevent livestock from 

stepping around the ends. Cattleguards must be at least 8 feet wide, the length is left to 
the discretion of the operator. They must be set on concrete or pressure treated wood 
bases to prevent them from sinking. A 12-foot gate must be installed between the 
cattleguard and brace assemblies on whichever side of the cattleguard is most convenient. 
If the gate is made of wire, it must have at least four horizontal strands of barbed wire, 
with at least four 3-inch diameter vertical wood stays evenly spaced. When the gate is 
closed the wires must be taut. 

 
H.  Produced water will either be piped or trucked. If trucked, the operator will be 

responsible for road maintenance and/or surfacing from the well location to pavement. 
Maintenance will consist of maintenance of cattleguards, fences, culverts, and the actual 
road surface. The operator will insure road maintenance is sufficient to insure drainage 
structures work at all times in the access road. The time of day of water hauling may be 
limited. 

 
I.  A proposed use of pesticide, herbicide or other possible hazardous chemical on Forest 

Service lands and roads shall be cleared for use prior to application. 
 
J.  Controlled access roads are to be used by the operators and his contractors for the sole 

purpose of servicing wells and equipment. Activities not associated with oil and gas 
production are not allowed. Unauthorized use is in violation of 36 CFR 261.10k, which 
carries a maximum penalty of $5000 and/or 6 months in jail. 

 
K.  No mud plowing will be allowed. If access is needed during wet weather conditions such 

that mud plowing is desirable, the operator should surface the access road and all Forest 
Service roads leading to this well so that mud plowing is not necessary.  

 
6.  Production Pits 
 

A. Precipitation/production pits and tanks will be constructed of fiberglass or metal.  They 
will be fenced and covered to prevent wildlife access. They will be diked in the manner 
described under B.3 above. 

 
B. Fluids in the production pit will be hauled away in a timely manner to prevent overflow 

of the pit. Any overflow will be treated as a spill as described in A.11 above. 
 
7.  Reclamation Requirements 
 

A. All areas of the well pad and access road not needed for production facilities will be 
recontoured to blend as nearly as possible with the natural topography, topsoiled, 
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mulched (All hay or mulch products used on national forest lands must be certified 
weed free) (weed-free straw crimped in at 2 tons per acre or use excelsior mats or 
equivalent), and revegetated with the seed mix specified in C.2. On slopes greater than 4 
percent waterbars (contour ditches) will be constructed on the contour at 75-foot intervals 
beginning at the top of the disturbed slope. The waterbars should be at least 1 foot deep, 
with approximately 2 feet of drop per 100 feet and with the berm on the downhill side. 
Cut and fill slopes on areas kept for production facilities should be also be topsoiled, 
mulched as specified above, and revegetated. 

 
B. Recommended seeding date is between September 15 and November 1. Seeding should 

be completed prior to November 1 of the year the well is drilled unless waived by the 
Forest Service. Seeding will be done with a disc-type drill with two boxes for various 
seed sizes. The drill rows will be 8 to 10 inches apart. The seed will be planted between 
1/2 and 3/4 of an inch deep. The seeder will be followed with a drag, packer or roller to 
insure uniform coverage of the seed, and adequate compaction. Drilling of the seed will 
be done on the contour where possible. Where slopes are too steep for contour drilling a 
“cyclone” hand seeder or similar broadcast seeder will be used, using twice the 
recommended seed per acre. Seed will then be covered to a depth described above by 
whatever means is practical. 

 
C. In order for revegetation to be accepted, it must meet current Forest Service standards. 

Reclamation will be approved (minimum timeframe of two growing seasons) when the 
established vegetative cover is equal to 70 percent of the adjacent areas and the soil is 
stabilized. There should be no indicators of active erosion including rills and gullies. 
Seeding should be repeated annually after two growing seasons until reclamation is 
accepted by the Forest Service. Where vegetation is redisturbed after establishment 
it shall be reseeded annually until vegetation is re-established. 

 
8. Painting 
 All above ground permanent surface structures and equipment will be painted a non-glare 

color that simulates the natural color of the site as follows:  Green, Federal Standard 595a-
34127. The exception being that Occupation Health and Safety Act rules and regulations are 
to be complied with where special safety colors are required. All facilities must be painted 
within 6 months of installation. Repainting will be periodically necessary as needed to keep 
all facilities maintained in a condition satisfactory to the Forest Service. 

 
9. Spark Arrester and Engine Mufflers 
 A muffler or spark arrester satisfactory to the authorized officer shall be maintained on the 

exhausts of all trucks, tractors or other internal combustion engines used in connection with 
this permit. 

 
10.  Fencing and Livestock-Wildlife Access 
 

A.  Fencing of individual facilities, such as the pump jack (including well head), treater, and 
tank battery with cattle tight fencing may be required. The fence around any fluid storage 
facilities must be constructed on the outside perimeter of the dikes to protect them from 
deterioration due to animals walking over them. 

 
B.  A gate for access, through the fence, must be provided at each facility. 
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C. All well facilities will prevent wildlife (including wild horses) and livestock from having 

access to all produced fluids and any other onsite fluids or solids that could be harmful. 
This may include fencing all production pits (48-inch height, braced corners, toprail or 
barbed top wire) compressors, tank batteries, and containment troughs. Screens, covered 
troughs, and drip pan covers may be used where suitable. Self closing gates or walk 
throughs will be needed in conjuction with any fencing. All gates need to be kept closed 
and fences should not be mashed with hard lines. Fences should be located and 
maintained to keep all animals at least 3 feet from any hazardous materials. 

 
11. Noxious Weed/Plant Control 
 

A. Control of noxious weeds that invade the well pad and access road is required. 
Pesticides/herbicides may be used to control undesirable woody and herbaceous 
vegetation, insects, rodents, etc., with prior written notification to the Forest Service. A 
listing of all pesticides/herbicides being used or are planning on being used, will be 
submitted annually by the operator. The report will cover a 12-month period of planned 
use and will be due on the last day of the calendar year. Exceptions to this schedule may 
be allowed, subject to emergency request and approval, only when unexpected outbreaks 
of pests require control measures which were not anticipated at the time an annual report 
was submitted. 

 
B. Only those materials registered by the U.S. Environmental Protection Agency for the 

specific purposes planned will be considered for use on National Forest System lands. 
Label instructions will be strictly followed in the application of pesticides and disposal of 
excess materials and containers. Any barrels of chemicals or fluids needed to maintain 
well operations will NOT be stored onsite. 

 
12. Facility Identification 
 

A. Individual well facilities (oil, gas, injection, saltwater, etc.) shall have a sign in legible 
condition until final abandonment. The sign will show the operator's name, lease name 
and unit number, well name and number and location (quarter section, township, range 
and footages from section lines). 

 
B. Storage tanks must be labled to identify contents. 

 
13. Notification 
 The operator will contact the Forest Service (632-2956) and the BLM (599-8900) at least 48 

hours prior to conducting workover activities. 
 

C. Abandoned Well 
 

1. Abandonment Marker 
 

A.  Forest Service approved permanent abandonment marker inscribed with operator, well 
number, and location (quarter section, township, range) is required. This marker will 
extend 24" underground in concrete, and extend 48" above ground level. The inscription 
will be made with arc welding directly onto the pipe marker. 
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2.  Reclamation Requirements 
 

A.  All gravel will be removed from the location and all disturbed areas will be scarified (the 
gravel can be placed on roads designated by the Forest Service). The cut and fill slopes 
will be recontoured to original contours. The entire disturbed area will then be backfilled 
with topsoil, landscaped, seeded, and mulched. On slopes greater than 4 percent 
waterbars (contour ditches) will be constructed on the contour at 75-foot intervals 
beginning at the top of the disturbed slope. The waterbars should be at least 1 foot deep, 
with approximately 2 feet of drop per 100 feet and with the berm on the downhill side. 

 
B. Compacted areas of the well pad will be plowed or ripped to a depth of 12 inches before 

reseeding. Recommended seeding is between September 15 and November 1. Seeding 
will be done with a disc-type drill with two boxes for various seed sizes. The drill rows 
will be 8 to 10 inches apart. The seed will be planted between 1/2 and 3/4 of an inch 
deep. The seeder will be followed with a drag, packer or roller to insure uniform 
coverage of the seed, and adequate compaction. Drilling of the seed will be done on the 
contour where possible. Where slopes are too steep for contour drilling a “cyclone” hand 
seeder or similar broadcast seeder will be used, using twice the recommended seed per 
acre. Seed will then be covered to a depth described above by whatever means is 
practical. 

 
C. Recommended Seed Mixtures. 
  Species to be planted in pounds pure-live-seed per acre:  Pure Live Seed = Germination x 

Purity. 
 

Forest Service Seed Mix  Variety Pounds/Acre  

Indian ricegrass Paloma 1.0 
Western wheatgrass Arriba 2.0 
Blue Gramma Hacheta or Alma 1.0 
Antelope Bitterbrush Unknown 0.10 
Four-wing saltbush Unknown 0.25 
Pubescent wheatgrass Luna 2.0 
Intermediate 
wheatgrass 

Oahe 2.0 

Small burnet Delar 1.0 

 
D.  To maintain purity and quality, certified seed is required. 
 
E.  All disturbed areas will be mulched at the rate of 2 tons/acre of native grass hay/straw. 

The mulch must be crimped into the surface. 
 
F.  The operator shall be responsible for prevention and control of soil erosion and gullying 

on lands covered by this permit and adjacent thereto, resulting from construction, 
operation, maintenance, and termination of the permitted use. The operator shall so 
construct permitted improvements to avoid the accumulation of excessive heads of water 
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and to avoid encroachment on streams. The operator shall revegetate or otherwise 
stabilize all ground where the soil has been exposed and shall construct and maintain 
necessary preventive measures to supplement the vegetation. This may include the use of 
silt fencing and erosion control mats as needed. 

 
G.  In order for revegetation to be accepted, it must meet current Forest Service standards. 

Reclamation will be approved (minimum timeframe of two growing seasons) when the 
established vegetative cover is equal to 70 percent of the adjacent areas and the soil has 
been stabilized. Seeding will be repeated annually after two growing seasons until the 
area has been satisfactorily reclaimed. The operator’s bond will not be released until 
the area has been successfully reclaimed. 

 
3. Roads 
 

A. If, upon abandonment of a well, the retention of the access road is not considered 
necessary for management and multiple use of the natural resources, it will be 
recontoured to as near natural as possible. The access road and well location will be 
closed to vehicular travel. Revegetetation of the affected area will be required. 

 
 Aternatively, the Forest Service may request the road be lightly ripped to eliminate 

compaction. After ripping, water bars will be installed as stated in B.5.C.   Construction 
of a barricade at the entrance to these areas may be required. Revegetetation of the 
affected area to the standard in Section C.2.G. will be required. 

 
B. If, upon abandonment of the well, the retention of the access road is considered necessary 

for management and multiple use of the natural resources, then the gate, if any, will 
remain in place, and it is to be converted to a single Forest Service locking system. 

 
4. Notification 
 The operator will contact the Forest Service (632-2956) and the BLM (599-8900) 

approximately 48 hours prior to conducting any abandonment activities.  
 

D. Miscellaneous 
 

1. Health, Safety, and Environmental Protection 
 The operator shall take all measures necessary to protect the health and safety of all persons 

affected by its activities performed in connection with the construction, operation, 
maintenance, or termination of the right-of-way, and shall promptly abate as completely as 
possible any physical or mechanical procedure, activity, event, or condition, existing or 
occurring at any time: (1) that is susceptible to abatement by the operator; (2) which arises 
out of, or could adversely affect the construction, operation, maintenance, or termination of 
all or any part of the oil and gas drilling and extraction operations; and (3) that causes or 
threatens to cause: (a) a hazard to the safety of workers or the public health or safety, or (b) 
serious and irreparable harm or damage to the environment (including but not limited to areas 
of vegetative or timber, fish or other wildlife populations, or their habitats, or any other 
natural resource). The operator shall immediately notify the authorized officer of all serious 
accidents which occur in connection with such activities. 
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2. Area Maintenance 
 The permitted area will be maintained to present a clean, neat, and orderly appearance. Trash, 

debris, unusable machinery, improvements, etc., will be disposed of currently. 
 
3. Environmental Standards 
 The operator shall conduct all activities associated with this oil and gas drilling and extraction 

operation in a manner that will avoid or minimize degradation of air, land, and water quality. 
In the construction, operation, maintenance, and termination of this oil and gas drilling and 
extraction operations, the operator shall perform its activities in accordance with applicable 
air and water quality standards, related facility siting standards, and related plans of 
implementation, including but not limited to standards adopted pursuant to the Clean Air Act, 
as amended (42 USC 1857) and the Federal Water Pollution Control Act, as amended (33 
USC 1321). 

 
4. Water Pollution 
 

A. No waste or byproduct shall be discharged into water if it contains any substance in 
concentrations which will result in harm to fish and wildlife, or to human water supplies. 

 
B. Storage facilities for materials capable of causing water pollution, if accidentally 

discharged, shall be located so as to prevent any spillage into waters or channels leading 
into water, that would result in harm to fish and wildlife, or to human water supplies. 

 
5.  Esthetics 
 The operator shall protect the scenic esthetic values of the area under this permit, and the 

adjacent land, as far as possible with the authorized use, during construction, operation, and 
maintenance of the improvements. 

 
6.  Surveys, Land Corners 
 

A. The operator shall protect, in place, all public land survey monuments, private property 
corners, and forest boundary markers. In the event that any such land markers or 
monuments are destroyed in the exercise of the privileges authorized by this permit, 
depending on the type of monument destroyed, the operator shall see that they are re-
established or referenced in accordance with (1) the procedures outlined in the “Manual 
of Instructions for the Survey of the Public Land of the United States,” (2) the 
specification of the county surveyor, or (3) the specification of the Forest Service. 

 
B. Further, the operator shall cause such official survey records as are affected to be 

amended as provided by law. Nothing in this clause shall relieve the operator’s liability 
for the willful destruction or modification of any Government survey marker as provided 
at 18 U.S.C. 1858. 

 
7. Vandalism 
 The operator will take reasonable measures to prevent and discourage vandalism or 

disorderly conduct, and when necessary, will call in the appropriate law enforcement officer. 
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8.  Butane and Propane Installations 
 All butane, propane, or other liquefied petroleum gas equipment shall be installed and 

operated in accordance with the laws and regulations of the State. 
 
9.  Pollution 
 The operator shall take reasonable precautions to prevent pollution of or deterioration of 

lands or waters which may result from the exercise of the privileges extended by this permit. 
In particular, the operator shall, at all times, comply with applicable local, State, and Federal 
requirements for pollution abatement. Failure of the operator to so comply may result in 
termination or suspension of this authorization. 

 
10. Area Access 
 The operator agrees to permit the free and unrestricted access to and upon the premises at all 

times for all lawful and proper purposes not inconsistent with the intent of the permit or with 
the reasonable exercise and enjoyment by the operator of the privileges thereof. 

 
11.  Subleasing Requirements 
 The operator, in the exercise of the privileges granted by this permit, shall require that 

employees, sublessees, contractors, subcontractors, or renters and their employees comply 
with all applicable conditions of this permit and that the conditions of this permit be made a 
part of all subleases, contracts, subcontracts, or rental agreements. This clause shall not be 
construed as authorizing such subleases, contracts, subcontracts, or rental agreements unless 
specifically authorized elsewhere in the permit. 

 
12.  Improvements 
 Prior to crossing, using, or paralleling any improvement on public lands, the operator shall 

contact the owner of the improvement to obtain mitigation measures to prevent damage to the 
improvements. 

 
13.  Future Mitigation Requirements 
 The operator shall comply with any future mitigation requirements for air quality and noise as 

determined by the “Jicarilla Ranger District Environmental Impact Statement for Surface 
Management of Gas Leasing and Development” when this EIS is completed and approved.  

 
E. ADDITIONAL FOREST SERVICE CONDITIONS OF APPROVAL 

 
APPLICABLE WHEN MARKED 

 1. The construction zone will be limited to as needed between corners. 
 

 2. Earthen berm(s) will be placed on the                 side(s) of the location between the reserve 
pit and the drainage. 

 
 3. The               corner(s) of the well pad will be rounded off . 

 
 4. The drainage shall be diverted around the                    side of the location.  

 
 5. Ponderosa pine timber will be charged at the current rates for pine timber. 
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 6. Ponderosa pine logs will be dragged off location, preferably laid across slope, and left lying 
for wildlife habitat.  

 
 7. Strip sagebrush off, stockpile, and place back on the seedbed. Alternatively, the minerals 

technician may specify striping sagebrush with the topsoil or shredding/mulching into the 
topsoil. 

 
 8. Due to special wildlife concerns, there will be no construction/development activity from  

                                    to                               . 
 

 9. As a mitigation measure, a wildlife guzzler will be purchased and delivered to the location. 
The guzzler will meet specifications provided by the Forest Service.  

 
10. A locked gate will be required in a location on the proposed well access road. The 

proposed location is identified by a stake in the pipeline ROW as PI 2 and its just inside or 
at the tree line. The gate will be constructed of 2" pipe in a design that will prohibit ATVs 
from driving under or around it. The gate will be painted Federal standard green, and 
incorporate road closed signs and reflectorized barricade signs (required signs are shown 
on the attached diagram), and a lock box containing enough holes for all necessary 
company locks plus one hole for a FS lock. Some wing fencing will be needed. 
Maintenance of this gate structure and wing fence will be the operator’s responsibility for 
the life of the well. 

 
11. The existing gate on Forest Road                       will be moved to a locaton on Forest Road 

__          to close this new access road. Some new wing fencing will be needed. It will be in 
functioning condition when drilling and completion are done. The gate may remain 
unlocked during drilling and completion operations when necessary to accommodate heavy 
traffic. During periods when the gate is unlocked, a sign will be installed at the gate stating 
that the road is not open to motorized public travel. If unauthorized travel behind the gate 
becomes a problem, the gate will remain locked or an individual will be posted at the gate 
to regulate traffic. If there are periods of inactivity and after completion, the gate will 
remain locked at all times. Operator shall have routine maintenance responsibility 
(including required signs as shown on the attached diagrams) for this gate for life of well. 

 
12. The location must be resurveyed for Mexican spotted owl by a Forest Service approved 

person before construction may begin.  
 

13. The location must be surveyed for northern goshawk by a Forest Service approved person 
before construction may begin.  

 
14. Spread sandstone 4-6" thick after compaction on the portion of Forest Road       from ___ 

to____. 
 

15. Avoid sites as noted on the IS&A form. Follow all stipulations and archeological 
monitoring if any as noted on the IS&A form. For this project specific requirements 
include: 

  
A permitted archeologist is to direct placement of the fence and conduct the monitoring.  
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A monitoring report will be provided to the Forest Service within 60 days of the 
conclusion of the monitoring. 

   
16. Low Profile: production equipment will be no more than 8 feet tall.  

 
 17. Liner required in reserve pit. 

 
 18. Well pad will require fencing to protect reclamation efforts. The fence will be maintained 

until the reclamation is achieved and may be kept as long as the company wants the fence 
in place. A cattleguard will be needed where the fence line crosses the access road. General 
fence specifications are attached. 
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CARSON NATIONAL FOREST 
JICARILLA RANGER DISTRICT 

PIPELINE STIPULATIONS 
 

This is only a partial listing of stipulations common to pipeline construction. 
Consult the pipeline route plan for any additional specific pipeline 

stipulations. 
 
GENERAL INFORMATION 

1. The contractor constructing the pipeline shall have these and additional stipulations in 
their possession during construction and reclamation activities. 

 
2. Provide 48 hours advance notice of construction to the Forest Service minerals technician 

at (505) 632-2956, extension 240, or the minerals staff at (505) 632-2956, extension 234. 
Preconstruction contact is required to ensure all stipulations are available and understood, 
as well as to provide an opportunity for a preconstruction meeting. 

 
3. A preconstruction onsite visit may be required by the Forest Service. 

 
4. Construction is permitted between April 1 and October 31. Exceptions to this stipulation 

may be given by the district ranger on a case-by-case basis. 
 

5. All vehicles and equipment will be reasonably free of leaks. Any leaks/spills will be 
appropriately contained, and the vehicle/equipment repaired or removed from the 
construction area in such a way as to prevent further spills. Any contaminated soil will be 
removed and disposed of properly in accordance with all applicable laws and regulations. 
All leaks and spills of 5 gallons or more will be reported to the Forest Service. 

 
6. All vehicles and equipment should be properly cleaned/inspected prior to entering 

National Forest System lands to prevent spills/leaks and/or weed contamination. 
 

7. All fire restrictions must be observed during construction activities. The Forest Service 
will make available information concerning current fire restriction levels and specific 
requirements. The permittee is responsible for any fires started as a result of this activity.  

 
8. All activities conducted under this permit will be conducted in accordance with all 

applicable local, State, and Federal laws and regulations. 
 

     Pipeline Plat 

     Pipeline Route Plan 

     Inventory Standards and Accounting Form (IS &A) 

Additional 

Attachments: 

     

______________________________________________
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CULTURAL RESOURCES 
1. The permittee will employ an archeologist permitted by the Forest Service to conduct an 

archeological clearance on any lands which may be disturbed. 
 

2. The permittee will not commence construction until an approved archeological clearance 
has been received by the Forest Service office in Bloomfield. The permittee and all 
subcontractors will abide by all of the stipulations contained in the clearance. 

 
3. A copy of the Inventory Standards and Accounting Form (IS&A) will be attached to 

these stipulations and is, hereby, made a part of these stipulations. A permitted 
archeologist shall conduct the monitoring if required and submit the required monitoring 
report within 60 days of the conclusion of monitoring. 

 
4. The permittee, all of their employees, and subcontractors will be informed that cultural 

resources are to be avoided by all personnel, vehicles, and equipment. The permittee will 
notify all of their employees and subcontractors that it is illegal to collect, damage, or 
disturb cultural resources. 

 
5. The permittee shall be responsible for the protection of all identified cultural resources 

within the area which may be affected by their actions. In addition, the permittee shall be 
liable for all damage or injury to the identified cultural resources caused by their actions. 

 
6. If, prior to or during excavation work, items of archeological, paleontological, or historic 

value are reported or discovered, or an unknown deposit of such items is disturbed, the 
permittee will immediately cease excavation. The permittee will then notify the Forest 
Service immediately and will not resume excavation until written approval is given by 
the authorized officer. 

 
7. If it is deemed necessary, the Forest Service may require the permittee to perform 

recovery, excavation, or preservation of the site and its artifacts at the operators expense. 
At the option of the Forest Service, this authorization may be terminated with no liability 
by the United States when such termination is deemed necessary to preserve or protect 
archeological, paleontological, or historic sites and artifacts. 

 
8. The conditions of clearance shown on the approved IS&A will be followed. This includes 

any requirements for archeological fencing and monitoring. For this project requirements 
include: 

 
9. If monitoring is required, the following apply: 

a. A copy of the conditions of clearance will be supplied to the archeological 
monitor at least 2 working days prior to the start of construction activities. 

b. No construction activities, including vegetation removal, may begin before the 
arrival of the archeological monitor. 

c. A monitoring report shall be submitted to the Forest Service within 60 days of 
completion of the monitoring. 

 
10. If temporary fencing is required, the fencing placement will be directed by, and/or 

erected by, a permitted archeologist prior to any construction. The temporary fencing will 
consist of upright wooden survey lath spaced no more than 10 feet apart and marked with 
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blue flagging or blue paint. There will be no construction activities or vehicle traffic past 
the temporary fence. The temporary fence will remain in place through reclamation and 
reseeding, and will be promptly removed upon completion of all reclamation activities. 

 
11. Ground disturbances will be limited to the approved pipeline right-of-way. Under no 

conditions, will disturbance occur in areas which are not included in the archeological 
survey for the project. 

 
CONSTRUCTION  

1. The Forest Service must be notified immediately of any condition that may result in a 
public health and/or safety concern, Forest Service road closure or blockage, or potential 
natural resource damage. Contact the Forest Service office in Bloomfield at (505) 632-
2956, or Four Corners Interagency Dispatch at (505) 632-1963. 

 
2. Surface disturbance will be limited to within 10 feet of existing roadways (but not in the 

bottom of road ditches) or within previously existing pipeline corridors. The exceptions 
will be: 

 
a. When the Forest Service requires the pipeline be located around features to be 

protected. 
b. When the Forest Service requires the pipeline be located in the roadbed for 

resource protection. 
c. When the Forest Service determines that a short, cross-country route is less 

impact than following the roadway. 
 

3. Use roadways for working surface. Keep topsoil stockpile out of drainage bottom where 
water could sweep it away. Repair or replace any damaged culverts at this crossing. 
Construction signs will be required to warn the public of possible delays and/or road 
closures on open roadways. 

 
4. No sidehill cuts of more than 3 feet are permitted. Areas requiring greater cuts than this 

will be terraced so no cuts are greater than the 3 foot. Any cut or fill area will be restored 
to its natural condition to the greatest extent possible. 

 
5. Trees cleared from the right-of-way shall be bought as firewood by the company if the 

right-of-way is behind a locked gate. If the right-of-way to be cleared is not behind a 
locked gate, the trees shall be limbed and left for the public to gather as firewood. The 
wood will be stockpiled in an area easily accessible by the public. In both cases the slash 
should either be scattered on the right-of-way and placed back on the seedbed, or chipped 
and placed back on the seedbed. 

 
6. Strip 6 inches of topsoil (or all available) off the trench or any areas to be cut. Topsoil 

must be kept separate and protected from trench spoil and equipment/vehicles. 
 

7. Place trench spoil in roadway and topsoil into vegetation across from trench, unless 
construction situation dictates otherwise. 

 
8. Compact the spoil when replacing it to minimize berming over the trench. Berming over 

the trench should be minimal and should not interfere with overland flow of water. If 
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necessary, gaps should be made into any berms left over the trench so that there is no 
interference with waterflow across the pipeline. 

 
9. Topsoil must be brought back evenly across disturbed areas and must not be used for pipe 

padding. Use care when pulling topsoil back so that vegetation is not unreasonably 
damaged. 

 
10. Where trenches are left open overnight, wildlife escape ramps are required at least every 

one-quarter mile. Place soft plugs at obvious livestock and wildlife trails. 
 

11. All above ground structures will be painted with a non-glare color that simulates the 
natural surroundings. Use the following: Green, Federal Standard 595a-34127. The 
exception being when Occupation Health and Safety Act rules and regulations require 
special safety colors, or if the permittee requests use of special safety colors or markings. 
All facilities must be painted within 6 months of installation. Periodic repainting will be 
necessary to keep all facilities maintained in a condition satisfactory to the Forest 
Service. 

 
12. The use of gravel or other surfacing material may be required around permanent 

facilities. 
 

13. Timber bridging mats or other devices may be required when crossing wetland/riparian 
areas or other specific sensitive areas. 

 
14. When water bars are necessary, they will be constructed and maintained in working 

condition and conform to surface management specifications. The maximum slope 
distance between water bars will be: 

Percent Slope   Slope Distance 

Less than 1%   400 feet 
1% - 5%   300 feet 
5% - 15%  200 feet 
15% - 25% 100 feet 
Greater than 25%    50 feet 

 
15. A post-construction onsite visit may be required by the Forest Service. It is recommended 

that the permittee contact the Forest Service prior to the removal of all equipment so a 
post-construction inspection can be conducted while equipment is still available. 

 
16. Any routine maintenance operations will employ the same construction stipulations as 

those required for new construction. Following any routine maintenance, the pipeline 
right-of-way will be left in a condition compliant with these stipulations and satisfactory 
to the Forest Service. 
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RECLAMATION 
1. Any cut or fill area will be restored to its natural condition to the greatest extent possible. 
 
2. The permittee will revegetate, or otherwise stabilize all ground where the soil has been 

exposed. The permittee will also construct and maintain necessary preventive measures to 
ensure revegetation. 

 
3. The Forest Service may require the use of silt fencing and erosion control mats as needed. 

 
4. The pipeline right-of-way will be drill seeded and revegetated where feasible. 

 
5. Cut banks and slopes will be hand seeded where necessary. Erosion control matting or 

mulching may be required to promote revegetation. 
 

6. Required seed mixture: 
Species to be planted in pounds pure-live-seed per acre:  Pure Live Seed = Germination x 
Purity 

 
Forest Service Seed Mix  Variety Pounds/Acre  

Indian ricegrass Paloma 1.0 
Western wheatgrass Arriba 2.0 
Blue Gramma Hacheta or Alma 1.0 
Antelope Bitterbrush Unknown 0.10 
Four-wing saltbush Unknown 0.25 
Pubescent wheatgrass Luna 2.0 
Intermediate wheatgrass Oahe 2.0 
Small burnet Delar 1.0 

To maintain purity and quality, certified seed is required. 
 

7. Reclamation activities will begin in the same year as project completion. For best results, 
it is recommended that seeding take place between September 15 and October 15. 

 
8. The permittee will be responsible for prevention and control of soil erosion, gullying, 

and/or stream channel impacts on lands covered by this permit and adjacent lands. 
 

9. Any damage done to any manmade barriers (fence, cattleguard, etc.) will be repaired to 
the original or better condition. If fences are cut, the fence must be H-braced and secured 
prior to cutting. Any natural barrier used for livestock control will be fenced to prevent 
movement of livestock. 

 
10. In order for revegetation to be accepted, it must meet current Forest Service standards. 

Reclamation will be approved (minimum timeframe of two growing seasons) when the 
established vegetative cover is equal to 70 percent of the adjacent areas and the soil has 
been stabilized.  
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11. Seeding will be repeated annually after two growing seasons until the area has been 
satisfactorily reclaimed. The operator’s bond will not be released until the area has been 
successfully reclaimed. 

 
ROADS AND TRAFFIC CONTROL 

1. No new unauthorized road(s) (short-cut roads) are authorized.   
 
2. All equipment and vehicles must be confined to forest roads. The Jicarilla Ranger District 

does not allow off-road-vehicle use unless specifically authorized. 
 

3. If construction activities are alongside open Forest Service roads, traffic will not be 
impaired for any extended length of time. If construction delays become necessary, the 
use of flag persons may be required to facilitate traffic flow. The public always has the 
right-of-way. 

 
4. All Forest Roads damaged by construction activities will be returned to their original or 

better condition. This includes, but is not limited to, restoring original ditch lines, 
replacing or repairing any damaged culverts, re-establishing road surfacing where 
surfacing was lost or contaminated, and restoring effective road drainage. Upon project 
completion the road will be left in a condition satisfactory to the Forest Service. 

 
5. The permittee is responsible for damage to any forest road while transporting equipment 

to and from work sites.  
 

6. All existing forest road markers will be replaced if disturbed/damaged. 
 

7. Barriers satisfactory to the Forest Service will be constructed to prevent vehicular traffic 
on the reclaimed pipeline right-of-way where necessary. 

 
8. Offset markers will be placed for any pipelines located in the roadway. 

 
NOXIOUS WEED CONTROL 

1. Control of noxious weeds, that invade the pipeline right-of-way, is required.  
 

2. Pesticides/herbicides may be used to control undesirable woody and herbaceous 
vegetation, insects, rodents, etc., with prior written notification to the Forest Service.  

 
3. A listing of all pesticides/herbicides being used or are planning on being used, will be 

submitted annually by the permittee. The report will cover a 12-month period of planned 
use and will be due on the last day of the calendar year. Exceptions to this schedule may 
be allowed, subject to emergency request and approval, only when unexpected outbreaks 
of pests require control measures which were not anticipated at the time an annual report 
was submitted. 

 
4. Only those materials registered by the U.S. Environmental Protection Agency for the 

specific purposes planned will be considered for use on National Forest System lands. 
Label instructions will be strictly followed in the application of pesticides and disposal of 
excess materials and containers. Any barrels of chemicals or fluids needed to maintain 
pipeline operations will NOT be stored onsite. 
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HEALTH AND SAFETY 

1. The permittee will take all necessary measures to protect the health and safety of all 
persons affected by its activities performed in connection with the construction, 
operation, maintenance, or termination of the right-of-way, and shall promptly abate as 
completely as possible any physical or mechanical procedure, activity, event, or 
condition, existing or occurring at any time: 
 
a. that is susceptible to abatement by the permittee; 
b. which arises out of, or could adversely affect the construction, operation, 

maintenance, or termination of all or any part of the pipeline operations; and  
c. that causes or threatens to cause: 

1) a hazard to the safety of workers or the public health or safety, or 
2) serious and irreparable harm or damage to the environment (including but not 

limited to areas of vegetative or timber, fish or other wildlife populations; or their 
habitats, or any other natural resource). 

 
2. The permittee will immediately notify the authorized officer of all serious accidents 

which occur in connection with such activities. 
 

3. The permittee will dispose of all garbage, refuse and waste in a place and manner 
specified by applicable laws and regulations. Burying trash will not be allowed. Burning 
of trash will not be allowed. Citations may be issued if employees are found to be 
littering or dumping.  
 

4. Sewage will be confined to a chemically-treated portable unit on location. Burying of 
sewage will not be allowed. 

 
5. Driving on forest roads will be done in a responsible and safe manner, or be in violation 

of 36CFR 261.54(f). Vehicles associated with this construction will be driven in a safe 
manner. Speeding and careless driving will not be tolerated. 

 
6. Work sites must be kept clear of litter and debris, and left hazard free at the end of every 

work shift. Any hazards must be clearly identified and isolated with reflective and 
protective barriers. 

 
7. Permanent protective barriers may be required around any facilities located near a 

roadway that could possibly become a public safety issue or hazard. 
 

8. The pipeline right-of-way must be clearly marked with Carsonite posts, or similar devices 
and offset posts must be used, when necessary,  where the pipeline deviates under the 
road surface. Pipeline markers will be intervisible and maintained for the life of the 
pipeline. 

 
ENVIRONMENTAL PROTECTION 

1. The permittee shall conduct all activities associated with this pipeline operation in a 
manner that will avoid or minimize degradation of air, land, and water quality. 
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2. In the construction, operation, maintenance, and termination of this pipeline operation, 
the permittee shall perform its activities in accordance with applicable air and water 
quality standards, related facility siting standards, and related plans of implementation, 
including but not limited to standards adopted pursuant to the Clean Air Act, as amended 
(42 USC 1857) and the Federal Water Pollution Control Act, as amended (33 USC 1321). 

 
3. No waste or byproduct will be discharged. 

 
4. Storage facilities for materials capable of causing water pollution, if accidentally 

discharged, shall be located so as to prevent any spillage into waters or channels leading 
into water, that would result in harm to fish and wildlife or to human water supplies. 

 
5. The permittee will take reasonable precautions to prevent pollution of or deterioration of 

lands or waters which may result from the exercise of the privileges extended by this 
permit. In particular, the operator shall at all times comply with all applicable local, State, 
and Federal requirements for pollution abatement. Failure of the operator to so comply 
may result in termination or suspension of this authorization. 

 
SURVEYS, LAND CORNERS 

1. The permittee shall protect, in place, all public land survey monuments, private property 
corners, and forest boundary markers. In the event that any such land markers or 
monuments are destroyed in the exercise of the privileges authorized by this permit, 
depending on the type of monument destroyed, the operator shall see that they are re-
established or referenced in accordance with: 

a. the procedures outlined in the “Manual of Instructions for the Survey of the 
Public Land of the United States,” 

b. the specification of the county surveyor, or 
c. the specification of the Forest Service. 

 
2. Further, the permittee will ensure any official survey records affected by this activity will 

be amended as provided by law. 
 

3. Nothing in these stipulations will relieve the operator’s liability for the willful destruction 
or modification of any Government survey marker as provided at 18 U.S.C. 1858. 

 
4. Avoid removal of any bearing trees. If any must be removed they must be replaced 

according to Forest Service specifications. 
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Appendix C: BLM Noise Policy 
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Appendix D: Major Federal, State, and 
County Authorizing Actions

A series of statutes—Federal, State, and county—establish and define the authority of the Forest 
Service to make decisions regarding fluid minerals leasing and development. The major relevant 
statutes are briefly described below. 

Agency and 
Permit/Approval Nature of Action Authority Application 

USDA Forest Service 

Decision record for 
proposed action 

Evaluate environmental 
impacts of proposed 
action. 

National Environmental 
Policy Act (NEPA) 

Proposed Federal 
action 

Mineral leasing and 
surface use plan of 
operations 

Approval authority for 
leasing public domain 
minerals on National 
Forest System lands and 
management authority 
over surface resources 
for oil and gas 
operations. 

Leasing Reform Act of 
1987; 1947 Mineral 
Leasing Act for Acquired 
Lands, as amended; 36 
Code of Federal 
Regulations (CFR) Parts 
228 and 261; Forest 
Service Manual 2820 

Proposed mineral 
leases and applications 
for permits to drill 

Mineral lease 
stipulations or 
restrictions  

Grant right to use the 
surface as necessary for 
mineral extraction 
operations, subject to 
restrictions to minimize 
adverse impacts to 
resource values and 
uses. 

43 CFR 3101; National 
Forest Management Act 
of 1976 

Standards and 
guidelines for mineral 
extraction operations  

Sale of mineral lease Authorize the leasing of 
unleased land parcels 
within the National 
Forest System. 

36 CFR 228 Subpart E 
(228.102) 

Proposed leasing of 
national forest lands 

Rights-of-way Grant right-of-way and 
potentially evaluate the 
environmental impacts 
of proposed action. 

NEPA; Mineral Leasing 
Action of 1920 

Pipeline, electrical 
lines, access roads 

Notice of intent to 
conduct geophysical 
exploration 

Protect resource values 
during geophysical 
exploration activities. 

Mineral Leasing Act of 
1920 

Proposed action 

Approval to dispose of 
produced water 

Controls disposal of 
produced water from 
Federal leases. 

Mineral Leasing Act of 
1920; Regulatory controls 
under 43 CFR 3160 

Well  

Authorization for flaring 
and venting of gas 

Regulates flaring and 
venting of gas. 

Mineral Leasing Act of 
1920; Regulatory controls 
under 43 CFR 3160  

Well testing and 
evaluation 
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Agency and 
Permit/Approval Nature of Action Authority Application 

Temporary abandonment 
of a well 

Regulates temporary 
abandonment of wells. 

Mineral Leasing Act of 
1920; Regulatory controls 
under 43 CFR 3160 

Successful well 

Plugging and 
abandonment of a well 

Establishes procedures 
for permanent 
abandonment. 

Mineral Leasing Act of 
1920; Regulatory controls 
under 43 CFR 3160  

Dry hole 

USDI Bureau of Land Management 

Permit to drill  Provide for compliance 
with regulations and 
requirements during 
drilling and completion 
phases of the well. 

Mineral Leasing Act of 
1920; Federal Oil and Gas 
Royalty Management Act 
of 1982; Secretarial Order 
No. 3087; Amendment 
No. 1, February 7, 1983; 
Regulatory controls under 
43 CFR 3160 

Proposed injection 
wells and oil and gas 
wells 

Permit to use earthen pit 
(part of application for 
permit to drill) 

Regulates reserve pits 
on drilling location. 

Mineral Leasing Act of 
1920; Regulatory controls 
under 43 CFR 3160 

Well 

U.S. Army Corps of Engineers 

Section 404 permit Issue a permit for 
placement of fill or 
dredge materials in 
waters of the United 
States or adjacent 
wetlands. 

Section 404, Clean Water 
Act (CWA) 

Pipeline, road, 
proposed actions in 
waters of the United 
States 

U.S. Fish and Wildlife Service 

Consultation process, 
threatened or endangered 
species 

Review potential 
impacts on federally 
listed and candidate 
threatened and 
endangered species. 

Section 7 of the 
Endangered Species Act 

Federal action 

U.S. Environmental Protection Agency 

Stormwater discharge 
permits (National 
Pollutant Discharge 
Elimination System 
permits)—Administered 
by New Mexico Water 
Quality Control 
Commission 

Regulate discharge to 
surface waters from 
point sources. 

Federal Water Pollution 
Control Act Amendments 
and Section 404(p) of 
CWA 

Construction activities 
disturbing one or more 
acres 

Permit for approval to 
dispose produced water 
(also must be approved 
by the surface 
management agency) 

Issue permit to allow 
underground injection 
of produced water. 

Federal Safe Drinking 
Water Act; 40 CFR Parts 
144 and 147 

Underground injection 
control 
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Agency and 
Permit/Approval Nature of Action Authority Application 

Underground Injection 
Control 
permit⎯Administered 
by the Oil Conservation 
Division of the New 
Mexico Energy and 
Minerals Department 

Ensure potable aquifers 
are not adversely 
affected by injection of 
produced water. 

Federal Safe Drinking 
Water Act Underground 
Injection Control program 
(40 CFR Parts 144 and 
146.22 and 40 CFR Parts 
100 to 149, July 1, 1991 
revision); Onshore Order 
No. 7 

New injection well 

Spill prevention, control, 
and countermeasure plan 

Pollution control 40 CFR Part 112 Drilling operations 

New Mexico State Historic Preservation Officer 

Cultural resource 
clearance 

Review and 
consultation. 

Historic Preservation Act 
of 1966; State Cultural 
Properties Act of 1977 

All proposed action 
components 

New Mexico State Engineer Office 

Permit to appropriate 
ground water within 
declared ground water 
basins; approval to use 
surface water rights 

Regulate ground water 
use, permit for water 
wells; regulate surface 
water use, surface water 
right. 

New Mexico Oil and Gas 
Act; Water Quality Act; 
NM State Constitution 
(surface water rights)  

All well development 

New Mexico Energy, Minerals, and Natural Resources  
Department – Oil Conservation Division 

Permit to drill, re-enter, 
deepen, plugback, or add 
a zone (Form C-101) 

Permit new wells. New Mexico Oil and Gas 
Act 

New well development

Request for allowable 
and authorization to 
transport oil and natural 
gas (Form C-104) 

Permit new wells.  New Mexico Oil and Gas 
Act 

New well development

Spill report Notification of fire, 
breaks, leaks, spills, and 
blowouts. 

OCD Rule 116 In the event of fire, 
breaks, leaks, spills, 
and blowouts at 
drilling operations 

New Mexico Environment Department – Air Quality Bureau 

Air emission permits Permit new sources. Clean Air Act Combustion sources, 
compressors, volatile 
chemical handling, 
storage piles, and 
storage tanks 
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