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What are direct and indirect 
effects? 
• Direct effect – An effect 

that would occur at the 
same time and place that 
an action is being 
performed. 

• Indirect effect – An effect 
that would occur later in 
time or farther from the 
initial action, but is still 
reasonably foreseeable. 

 

 

3   Affected Environment and Environmental 
Effects 

Chapter 3 describes the affected environment and identifies the 
environmental effects of the No Action Alternative, the Preferred 
Alternative and the Proposed Action. 

3.1 Introduction 
This chapter describes the affected environment and the 
environmental effects of the No Action Alternative, the Preferred 
Alternative, and the Proposed Action. Environmental Protection 
Measures (EPMs) listed in Exhibit 2-23, Environmental Protection 
Measures, are part of the Preferred Alternative and the Proposed 
Action and were considered before arriving at effects described in 
this chapter. 

The analysis considers the direct and indirect effects of operating, 
maintaining, and constructing the SJBEC Project as described in 
Section 2.2, Actions Common to All Action Alternatives. Effects that 
would occur throughout the life of the project or beyond are 
considered to be permanent, long-term effects. The life of the project 
is estimated to be a minimum of 50 years. For purposes of the 
permanent effects analysis, the area of land permanently affected by 
ground-disturbing activities for transmission line structures, 
substations, and access roads is estimated at 182 acres for the 
Preferred Alternative and 183 acres for the Proposed Action. This is 
discussed more fully in Section 3.3, Land Ownership and Use. 

This chapter also describes possible direct and indirect effects of 
construction activities. These effects would be temporary and 
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would occur from the time that ground-disturbing activities begin 
through reclamation when vegetation has been re-established. The 
estimated time frame for these effects is up to approximately 
5 years. For most resources (such as air quality or noise), the 
timeframe for temporary effects is the 18- to 24-month construction 
period. For resources such as vegetation, effects may occur for up to 
a 5-year period, since it will take time to re-establish vegetation 
after construction is complete. For purposes of the temporary 
effects analysis, the area of land temporarily affected by ground-
disturbing activities for transmission line structures, substations, 
and access roads is estimated at 800 acres for the Preferred 
Alternative and approximately 827 acres for the Proposed Action. 
This is discussed more fully Section 3.3 Land Ownership and Use. 

The estimated area of effects includes constructing new access 
roads or improving existing access roads. Proposed access roads for 
the Preferred Alternative and the Proposed Action are provided 
below in Exhibits 3-1, Estimate of New and Improved Access Roads 
for the Preferred Alternative, and 3-2, Estimate of New and 
Improved Access Roads for the Proposed Action. 

Exhibit 3-1 
Estimate of New and Improved Access Roads for the Preferred Alternative 

Jurisdiction 
Miles of New Access 

Roads 
Miles of Existing Roads 
Requiring Improvement 

Total 
(miles) 

BLM 8.4 14.2 22.6 

NMSLO 1.7 5.2 6.9 

SUIT 11.6 0 11.6 

Private 6.9 6.0 12.9 

Total 28.6 25.4 54.0 

NMSLO – New Mexico State Land Office 

 
Exhibit 3-2 
Estimate of New and Improved Access Roads for the Proposed Action 

Jurisdiction 
Miles of New Access 

Roads 
Miles of Existing Roads 
Requiring Improvement 

Total 
(miles) 

BLM 8.3 14.9 23.2 

NMSLO 1.2 4.8 6.1 

SUIT 11.6 0 11.6 

Private 6.9 6.5 13.4 

Total 28.0 26.3 54.2 
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Improved or new access roads would be widened or constructed, 
respectively, to a roadway width of 20 feet and a right-of-way 
width of 30 feet required for construction and long-term operation 
of the transmission line. Sometimes additional right-of-way (up to a 
maximum width of 50 feet) would be required because conditions 
such as challenging topography or drainages would require more 
road improvements, though the footprint of the roadway surface 
would remain 20 feet. 

The term of the BLM right-of-way grant to allow use of federal land 
would be limited to 50 years, though the expected life of the SJBEC 
Project likely extends beyond 50 years. At the end of the 50-year 
BLM lease, Tri-State would need to renew its lease. If, at some point 
in the future, the SJBEC Project is no longer required, the 
transmission line, substations, and new access roads would be 
removed from service and decommissioned. As part of 
decommissioning, all infrastructure would be removed and 
disturbed areas would be restored in accordance with a termination 
and restoration plan that would be prepared by Tri-State for review 
and approval by the BLM and other affected land owners. Effects 
resulting from decommissioning would be similar to the effects that 
would occur during project construction; however, potential effects 
and the timeframe of decommissioning are considered speculative 
and, therefore, cannot be meaningfully analyzed in this EIS. 

3.2 Study Area 
The SJBEC Project is located between the Shiprock Substation near 
Farmington, New Mexico, and the Iron Horse Substation near 
Ignacio, Colorado. For the purposes of this analysis, the study area 
for both alternatives includes a 150-foot-wide transmission line 
right-of-way, plus 50-foot buffers on either side for a total of 
250 feet as shown in Exhibit 3-3, Study Area. 

The study area for access roads generally includes a 50-foot-wide 
easement, along with 50-foot buffers on either side for a total of 
150 feet. In and around the substations, the study area will include 
the total area of disturbance, plus a 100-foot buffer around the 
entire site. The study area also includes infill areas where access 
roads and the transmission line right-of-way are in close proximity.  
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In some areas, the study area was expanded slightly to incorporate 
buffers to provide flexibility for engineers to site project features, 
including transmission towers and access roads, to avoid and 
minimize effects to sensitive cultural or natural resources. 

This study area was used to describe the affected environment and 
project effects for the resources listed below. 

− Land ownership and use 

− Special designation lands 

− Recreation 

− Grazing and livestock 

− Transportation and access 

− Geology and geologic hazards 

− Paleontology 

− Minerals 

− Soils 

− Farmlands 

− Vegetation 

− Electric and magnetic fields 

For the following resources, the study area was modified and is 
described later in this chapter: 

− Visual resources 

− Water resources and wetlands 

− Fish and wildlife 

− Cultural resources 

− Air quality 

− Noise and vibration 

− Hazardous materials 

− Socioeconomics 

− Environmental justice 

Because the study area is large, it has been divided into eight 
segments that are discussed throughout the text. The locations of 
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the eight segments are shown in Exhibit 3-3, Study Area, and the 
segment names are provided below: 

− Segment 1 Shiprock Substation 

− Segment 2 Pinon Mesa 

− Segment 3 South Glade 

− Segment 4 North Glade 

− Segment 5 State Line 

− Segment 6 West Mesa Mountains 

− Segment 7 East Mesa Mountains 

− Segment 8 Iron Horse 

3.3 Land Ownership and Use 
3.3.1 Methods 

Existing land use planning documents provide information on 
current land use conditions for the study area. The following 
planning documents are applicable to the portion of the study area 
in New Mexico and were used for the analysis in this EIS: 

• BLM FFO Resource Management Plan (RMP) 

• San Juan County Growth Management Plan 

In Colorado, the study area crosses private land in La Plata County 
and tribal land within the SUIT Reservation. Existing land use 
planning criteria, applicable to the portion of the study area in 
Colorado, used for the analysis in this EIS include: 

• La Plata County Comprehensive Plan 

• La Plata County Land Use Code 

• SUIT Land Use Objectives 

• Town of Ignacio’s Three-Mile Plan 
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Land Ownership and Use 
Study Area 

The study area for lands and 
realty is the same as the 
general study area described 
in Section 3.2, Study Area. 
 

 Information obtained from the planning documents listed above in 
conjunction with GIS data were used to: 

• Determine current land use conditions and the amount of 
permanent and temporary disturbance that would occur on 
existing land uses. 

• Evaluate the proximity of the alternatives to urban areas and 
nearby residential land uses. 

• Assess potential inconsistencies with current planning 
objectives. 

• Describe the right-of-way and easement acquisition process. 

Analysis of the current and future land use conditions will also 
guide the BLM in granting right-of-way for the alternatives. To 
authorize right-of-way, the BLM must determine if the project is 
consistent with the mandates in Title V of the Federal Land Policy 
and Management Act of 1976 (Public Law 94-579), including a 
finding that the right-of-way will not impose unnecessary damage 
to the environment. 

Indicators used to determine the potential for effects on land use 
include: 

• Conflicts with existing or adjacent land uses;  

• Conflicts with existing federal, tribal, state, and local land uses, 
plans, and policies; or 

• Conflicts with existing BLM land use authorizations. 

3.3.2 Affected Environment 

The study area encompasses federal, state, and private lands in 
New Mexico and tribal and private lands in Colorado. See Exhibit 3-4, 
Land Jurisdiction. In New Mexico, most of the study area is on BLM 
land within the BLM Farmington Field Office (FFO). The remaining 
portions of the study area in New Mexico are on state and private 
land. There are two primary entities responsible for land use 
planning within the study area in New Mexico: the BLM and San 
Juan County. 
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In Colorado, the study area includes SUIT and private lands located 
in La Plata County. 

Existing land use conditions consist of land ownership, current land 
use planning objectives contained in plans and policies, and land 
use authorizations within the study area. 

3.3.2.1 Regional Setting and Existing Land Use 
Northwestern New Mexico and southwestern Colorado are on the 
west slope of the continental divide. The San Juan River drainage 
basin dominates the landscape in northwestern San Juan County, 
New Mexico. River valleys and washes, mesas, and undulating 
uplands punctuate the landscape along the New Mexico and 
Colorado border. Riparian areas exist along drainage areas, 
especially adjacent to the San Juan, La Plata, and Animas Rivers. 

Oil and gas development and coal extraction are central features to 
the northwestern New Mexico and southwestern Colorado 
landscape. Grazing and irrigated agriculture is found along the San 
Juan, Animas, and La Plata Rivers. Urban development in the 
region is largely concentrated in the cities of Farmington and Aztec. 
In southeastern La Plata County, Colorado, the towns of Durango, 
Ignacio, and Bayfield are the main urban centers. 

3.3.2.2 Land Use Plans and Policies 
The study area encompasses federal, state, and private lands in 
New Mexico and tribal and private lands in Colorado as shown in 
Exhibit 3-4. In New Mexico, most of the study area is on BLM-
managed land within the BLM Farmington Field Office (FFO). The 
remaining portions of the study area in New Mexico are on state 
and private land. There are two primary entities responsible for 
land use planning within the study area in New Mexico: the BLM 
and San Juan County. In Colorado, the study area includes SUIT 
and private lands located in La Plata County. 
 

BLM FFO 
The BLM FFO is responsible for managing 1.4 million surface acres 
of public lands, which is roughly half of the total area in the San 
Juan Basin. The BLM FFO’s approved Resource Management Plan 
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(RMP) Record of Decision was signed in September 2003.1 The RMP 
planning area includes all of San Juan County, northern McKinley 
County, western Rio Arriba County, and the northwestern portion 
of Sandoval County in New Mexico. 

Consistent with the multiple-use, sustained-yield mandate of the 
Federal Lands Policy and Management Act of 1976 (Public 
Law 94-579), the Farmington RMP contains land use management 
objectives. Oil and gas development is the foremost activity on 
BLM-managed lands in the FFO. On BLM-managed lands in the 
planning area, there are approximately 18,000 active oil and gas 
wells and 2,400 existing leases for oil and gas. Corresponding 
development and maintenance of access roads, pipelines, energy 
transmission lines, and communication sites is a primary activity on 
public land in the region. Management goals in the RMP address 
the need to support further development of energy resources while 
maintaining natural and cultural resources and providing 
recreation opportunities.2 

San Juan County 
San Juan County lies in the sparsely populated northwestern corner 
of New Mexico. Tribal land governed by the Navajo Nation and the 
Ute Mountain Ute Indian Tribe occupies 65 percent of the county’s 
land area, while BLM-managed land accounts for nearly 28 percent. 
There are 230,196 acres of private land in the county, equal to 
almost 7 percent of the county’s land area. Land uses on private 
lands include a mixture of low-density rural residential; 
agricultural, such as alfalfa production and livestock grazing; oil 
and gas development; and undeveloped open space. 

The San Juan County Growth Management Plan,3 adopted in 
July 2007, guides physical development activities on 
unincorporated lands in the county and provides local-level 
planning objectives for a 20-year horizon. One of the primary 
purposes of San Juan County’s Growth Management Plan is to 
guide future development near urban areas. The Growth 

1 BLM 2003a 
2 BLM 2003a 
3 San Juan County 2007 
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Management Plan encourages coordination with the BLM to 
identify lands suitable for conversion to private status, and 
ultimately, future development. For rural areas under federal 
administration, the plan defers to the BLM, noting that where 
suitable, the areas should continue to be used for ranching, oil and 
gas development, and general open space.4 

SUIT 
Land use on the SUIT Reservation is largely dispersed residential 
development and oil and gas production. Within and immediately 
adjacent to the study area as it crosses tribal land, the primary 
activity is oil and gas development. As the study area exits the 
Mesa Mountains and turns north toward Ignacio, oil and gas wells 
are less frequent, and land uses within and adjacent to the study 
area are predominately dispersed ranches and open space. 

La Plata County 
La Plata County is located in rural southwest Colorado. The largest 
urban area is Durango, with smaller population centers in Ignacio 
and Bayfield. Approximately 41 percent of La Plata County land is 
managed by federal and state agencies, with an additional 
18 percent governed by the SUIT. Land use throughout the county 
varies. In the more-arid, less-mountainous southern half of the 
county, dominant land uses are agriculture and oil and gas 
development. In the northern, more-rugged portion of the county, 
land is primarily managed by the US Forest Service and managed 
as open space. 

The La Plata County Comprehensive Plan5 guides future land use 
development and planning activities for unincorporated areas of 
the county. La Plata County adopted the plan in 2001 largely in 
reaction to a significant population increase throughout the county. 
An overriding theme of the plan is to accommodate future 
development without compromising the quality of the county’s 
natural environment. More specific district plans guide land use 
decision making within the county’s 10 planning districts. The 
study area is located within the Southeast La Plata planning district. 

4 San Juan County 2007 
5 La Plata County 2001a 
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Pressure on natural resources from urban development in this 
district is limited.6 Ignacio is the largest population center in the 
Southeast District and is located approximately 0.75 mile from the 
study area. The Town of Ignacio administers land use planning and 
development activities consistent with the Three Mile Plan adopted 
in 2004. The Three Mile Plan provides general development 
standards for a range of land use classifications within a 3-mile 
radius of the town limits. Land use classifications in the Three Mile 
Plan underlying the study area include D4 – Large Lot Residential, 
E-3 – Mixed Use, B-2 – Commercial, and D1 – Large Lot 
Residential.7 

3.3.2.3 Land Use Authorizations 
Existing land use authorizations in the study area consist of 
rights-of-way to access oil and gas operations, utility corridors, 
highways, communication facilities, and pipelines. There are no 
BLM-designated right-of-way exclusion or avoidance areas within 
or adjacent to the study area. 

Several electrical transmission lines and gas pipelines traverse 
northern San Juan County, New Mexico, and southern La Plata 
County, Colorado, as shown in Exhibit 3-5, Existing Transmission 
Lines. An existing 345 kV transmission line extends from the 
beginning of the study area near the existing Shiprock Substation in 
Segment 1 to the end of Segment 4 (see Exhibit 3-3 for segment 
locations) where the proposed transmission line will turn to the east 
and run parallel to the New Mexico and Colorado state line. 
Additionally, portions of the study area (Segments 1 and 3, all of 
Segment 4, and Segment 8) contain existing 115 kV electrical 
transmission line infrastructure. 

Similarly, the study area associated with the West and East Mesa 
Mountains (Segments 6 and 7) contain existing gas pipeline 
infrastructure. 

6 La Plata County 2001a 
7 Town of Ignacio 2004 
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3.3.3 No Action Alternative 

With the No Action Alternative, the SJBEC Project would not be 
developed; therefore, no effects to land use would occur with this 
alternative. 

3.3.4 Preferred Alternative 

3.3.4.1 Permanent Effects 

Consistency with Existing Land Use Plans and Guidelines 
Existing comprehensive planning documents contain land use goals 
and objectives for lands within the study area. The Preferred 
Alternative is consistent with each of these documents, as follows. 

FFO RMP 

In general, the Preferred Alternative is consistent with the BLM’s 
multiple-use mandate in the Federal Land Policy and Management 
Act. Specific to the FFO, the FFO RMP identifies right-of-way 
development for roads and energy-related corridors as an 
important part of the FFO lands program.8 The Preferred 
Alternative is also consistent with the RMP objective to locate new 
right-of-way parallel to existing right-of-way as a strategy to 
minimize resource effects. 

San Juan County Growth Management Plan 

Goals and objectives in the San Juan County Growth Management 
Plan are in place to manage future urban development activity in 
San Juan County. Strategies include concentrating urban growth in 
existing urban areas and coordinating with public land 
management agencies, such as the BLM, to ensure consistency in 
land use planning policies.9 The Preferred Alternative would not 
affect urban areas. Additionally, the Preferred Alternative would 
parallel existing transmission infrastructure for much of the study 
area in New Mexico, minimizing effects to the rural character of the 
county. 

8 BLM 2003a 
9 San Juan County 2007 
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La Plata County Comprehensive Plan 

The Preferred Alternative does not conflict with the La Plata 
County Comprehensive Plan goals and objectives which include 
concentrating new urban growth in the county’s existing urban 
areas.10 Additional electricity capacity that would be provided by 
the Preferred Alternative could support future urban growth in 
La Plata County. 

Town of Ignacio Three-Mile Plan 

The Three-Mile Plan provides general development standards such 
as building density requirements for land use classifications within 
a 3-mile radius of the Town of Ignacio limits. It also sets general 
scenic resource protection standards. The Preferred Alternative, 
which would be 0.75 mile from the town limits and co-located with 
existing infrastructure for the existing Iron Horse transmission line 
and substation, would neither impede the town’s urban growth 
potential nor conflict with the plan’s scenic resource standards or 
any other element of the plan.11 

SUIT Land Use Objectives 

Land use planning, including establishing right-of-way on SUIT 
land, is carried out on a case-by-case basis. Activities are consistent 
with SUIT land use objectives only if they are in the best interest of 
the Tribe. The Preferred Alternative is consistent with current land 
uses on SUIT land, which include electrical transmission lines. 

Land Use and Ownership 
Elements of the Preferred Alternative that would result in 
permanent direct effects from disturbance to existing land within 
the study area fall within three general categories: (1) transmission 
line infrastructure; (2) substations; and (3) access roads. Exhibit 3-6, 
Summary of Land Required for Operation of the Preferred 
Alternative (Permanent Effects), summarizes proposed permanent 
disturbance areas by land ownership. 

10 La Plata County 2001a 
11 Town of Ignacio 2004 
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Exhibit 3-6 
Summary of Land Required for Operation of the Preferred Alternative 
(Permanent Effects)1 

Description 
BLM 

(acres) 
NMSLO 
(acres) 

SUIT 
(acres) 

Private 
(acres) 

Total 
(acres) 

Lattice Tower Tangent 2.306 0.422 – 0.956 3.684 

Lattice Tower Angle 0.404 0.060 – 0.147 0.611 

Lattice Tower Deadend 0.511 – – 0.325 0.836 

Mono-Pole Tangent 0.001 – – – 0.001 

Mono-Pole Deadend 0.006 – – – 0.006 

3-Pole Self-Supporting 
Deadend or Angle 0.011 – 0.016 0.011 0.038 

Wood H-Frame Tangent 0.014 – 0.044 0.014 0.072 

Wood 3-Pole Deadend or Angle 0.013 – 0.023 0.007 0.043 

Three Rivers Substation 20.000 – – – 20.000 

Kiffen Canyon Substation 23.000 – – – 23.000 

Iron Horse Expansion 0.000 – – 3.500 3.500 

Access Roads 54.749 16.577 28.018 31.086 130.429 

Total 101.015 17.059 28.101 36.045 182.220 
1 The purpose of  th is table is to provide an est imate of  the area that would be permanent ly affected by the SJBEC Project .  These areas may 

change as f inal  design progresses.  Areas were determined using assumpt ions f rom Exhib it  2-14,  Typical  Design Character ist ics – 230 kV 

Transmission Line.  

 
The transmission line support structures, substations, and access 
roads would add infrastructure to the area. In addition, easements 
on private land and authorizations on public land would encumber 
the easement areas with specific land use limitations. No 
permanent indirect effects to land uses in the study area from the 
transmission line, substations, or access roads are anticipated. 

Adjacent Residential Land Uses 
The nearest urbanized areas are Farmington, New Mexico, and 
Ignacio, Colorado. Ignacio town limits are approximately 0.75 mile 
from the study area, and Farmington city limits are approximately 
2 miles from the study area. Land uses adjacent to the proposed 
transmission line are primarily dedicated to existing transmission 
infrastructure and oil and gas development. As shown in Exhibit 3-
125, Location of Sensitive Receptors, there are four known 
residences in the study area with the potential to be affected by 
noise and electric and magnetic fields from the operation of the 
proposed transmission line. Potential effects for these receptors are 
discussed in Section 3.19, Noise and Vibration, and Section 3.20, 
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Electric and Magnetic Fields. In general, effects to adjacent 
residential land uses are not expected in most areas since the 
proposed transmission line would be adjacent to existing 
transmission line and roadway infrastructure, and effects from the 
Preferred Alternative would be similar to existing conditions. 

Right-of-Way Requirements 
For the Preferred Alternative, a 150-foot-wide right-of-way would 
be necessary to accommodate the proposed line and its support 
structures. The minimum right-of-way width for access roads 
would be 30 feet, and the maximum would be 50 feet depending on 
the level of improvement required. Right-of-way would also be 
necessary for each of the proposed substations. For public lands, 
right-of-way authorizations would be obtained from the applicable 
permitting agency based on land ownership. For BLM-managed 
land, a right-of-way to occupy the land would be negotiated with 
and obtained directly from the FFO. The BLM has authority under 
the Federal Land Policy and Management Act to authorize right-of-
way grants for transmission lines. A similar negotiation process 
would be necessary with the New Mexico State Land Office 
(NMSLO) and SUIT for the portions of the study area on state and 
tribal land, respectively. 

On private land, where new easements are required, Tri-State 
would compensate individual property owners with a one-time 
payment for an easement on their land. The Preferred Alternative 
could result in minimal changes to the assessed value of private 
lands affected by the project, which could be considered an indirect 
effect of the Preferred Alternative. Commensurate with the 
easements, Tri-State would be responsible for paying property taxes 
to San Juan County for the portion of the line in New Mexico and to 
La Plata County for the portion in Colorado. In Segment 8, the 
Preferred Alternative would use the existing poles that carry the 
Iron Horse 115 kV line and the existing right-of-way; therefore, no new 
easements would be required (segments are shown in Exhibit 3-3). 

3.3.4.2 Temporary Effects 
There would be no temporary indirect effects to land use. 
Temporary direct effects to existing land uses would include noise 
and dust. Temporary air quality and noise effects are discussed in 
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Section 3.18, Air Quality, Climate Change, and Greenhouse Gases, 
and Section 3.19, Noise and Vibration. Temporary effects would 
primarily include disturbance related to equipment staging areas, a 
helicopter fly yard and helicopter staging areas, and structure 
laydown sites. Tri-State would be responsible for obtaining 
temporary use permits for any temporary work areas located 
outside the permitted right-of-way. Exhibit 3-7, Summary of Land 
Required for Construction of the Preferred Alternative (Temporary 
Effects), summarizes temporary disturbance areas by land 
ownership and type of disturbance. 

Exhibit 3-7 
Summary of Land Required for Construction of the Preferred Alternative 
(Temporary Effects)1 

Description 
BLM 

(acres) 
NMSLO 
(acres) 

SUIT 
(acres) 

Private 
(acres) 

Total 
(acres) 

Structure Work Area 103.600 11.900 70.700 70.000 256.200 

Wire-Pulling for Conductor and Shield Wire 25.389 4.557 15.624 19.530 65.100 

Wire Pulling for Optical Ground Wire 16.380 2.940 10.080 12.600 42.000 

Construction Staging Areas – – – 100.000 100.000 

Helicopter Fly Yard 20.000 – – – 20.000 

Helicopter Staging Areas 13.000 2.000 – 10.000 25.000 

Guard Structures 0.312 0.056 0.192 0.240 0.800 

Three Rivers Substation 20.000 – – – 20.000 

Kiffen Canyon Substation 23.000 – – – 23.000 

Iron Horse Expansion – – – 3.500 3.500 

Access Roads, 30-Foot Right-of-Way 54.329 19.596 17.755 30.873 122.553 

Access Roads, 50-Foot Right-of Way 46.323 8.782 40.453 26.261 121.819 

Total 322.333 49.831 154.804 273.004 799.972 
1 This exhibit provides an estimate of the area that would be temporarily affected by construction activit ies for the SJBEC Project. These areas may 

change as final design progresses. Areas were determined using assumptions from Exhibit 2-14. The area for substations is included both as a 

permanent and temporary effect, since areas where substations are proposed would be affected by constructing the substations. 

 
3.3.4.3 Mitigation 
No mitigation measures are proposed. 
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3.3.5 Proposed Action 

3.3.5.1 Permanent Effects 

Consistency with Existing Land Use Plans and Guidelines 
The Proposed Action is consistent with land use plans and 
guidelines for the study area. As discussed above for the Preferred 
Alternative, the Proposed Action would be consistent with the BLM 
FFO RMP, San Juan County Growth Management Plan, La Plata 
County Comprehensive Plan, Town of Ignacio Three-Mile Plan, and 
SUIT land use objectives. 

Land Use and Ownership 
Exhibit 3-8, Summary of Land Required for Operation of the 
Proposed Action (Permanent Effects), summarizes proposed 
permanent disturbance areas by land ownership. Permanent effects 
for the Proposed Action would be similar to those discussed above 
for the Preferred Alternative; 183 acres of land would be 
permanently affected (instead of 182 acres for the Preferred 
Alternative). In addition, the distribution of land ownership for 
affected lands would be slightly different due to differences in the 
location of the transmission line and access roads. Specifically, 
compared with the Preferred Alternative, the Proposed Action 
would affect: 

• About 1 additional acre of BLM lands 

• About 2 fewer acres of lands managed by the NMSLO 

• About 0.5 acre less of SUIT lands 

• About 2 additional acres of private lands 
Exhibit 3-8 
Summary of Land Required for Operation of the Proposed Action (Permanent 
Effects)1 

Description 
BLM 

(acres) 
NMSLO 
(acres) 

SUIT 
(acres) 

Private 
(acres) 

Total 
(acres) 

Lattice Tower Tangent 1.90 0.50 – 1.0 3.400 

Lattice Tower Angle 0.24 – – 0.09 0.330 

Lattice Tower Deadend 0.72 0.04 – 0.12 0.880 

Mono-Pole Tangent 0.002 – – – 0.002 

Mono-Pole Deadend 0.009 – – – 0.009 

3-Pole Self-Supporting Deadend or Angle 0.01 – 0.01 – 0.020 
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Exhibit 3-8 
Summary of Land Required for Operation of the Proposed Action (Permanent 
Effects)1 

Description 
BLM 

(acres) 
NMSLO 
(acres) 

SUIT 
(acres) 

Private 
(acres) 

Total 
(acres) 

Wood H-Frame Tangent 0.02 – 0.05 0.01 0.080 

Wood 3-Pole Deadend or Angle 0.02 – 0.02 0.01 0.050 

Three Rivers Substation 20.00 – – – 20.000 

Kiffen Canyon Substation 23.00 – – – 23.000 

Iron Horse Expansion 0.00 – – 3.5 3.500 

Access Roads 56.60 14.8 27.40 33.1 132.000 

Total 102.50 15.3 27.50 37.9 183.2 
1 The purpose of  this table is to provide an estimate of the area that would be permanently affected by the SJBEC Project. 

These areas may change as f inal  design progresses. Areas were determined using assumptions from Exhibit  2-14, Typical 
Design Characteristics – 230 kV Transmission Line.  

 
Adjacent Residential Land Uses 
Effects to adjacent residential land uses for the Proposed Action 
would be similar to those discussed above for the Preferred 
Alternative. The only difference is that the Proposed Action has the 
potential to affect six known residences in the study area by noise 
and electric and magnetic fields from the operation of the proposed 
transmission line (as compared with four for the Preferred 
Alternative). Potential effects for these receptors are discussed in 
Section 3.19, Noise and Vibration, and Section 3.20, Electric and 
Magnetic Fields. In general, effects to adjacent residential land uses 
are not expected in most areas since the proposed transmission line 
would be adjacent to existing transmission line and roadway 
infrastructure, and effects from the Proposed Action would be 
similar to existing conditions. 

Right-of-Way Requirements 
Right-of-way requirements for the Proposed Action are the same as 
those discussed above for the Preferred Alternative. 

3.3.5.2 Temporary Effects 
Temporary effects from the Proposed Action to land uses would be 
similar to those discussed above for the Preferred Alternative. The 
only difference is that the Proposed Action would require 827 acres 
for construction; the Preferred Alternative would require 800 acres. 
Exhibit 3-9, Summary of Land Required for Construction of the 
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There are two Special 
Designation Lands in the 
Study Area 

• Hogback ACEC 

• Cedar Hill ACEC 
 

Proposed Action (Temporary Effects), shows the area of land 
needed for construction. 

Exhibit 3-9 
Summary of Land Required for Construction of the Proposed Action 
(Temporary Effects)1 

Description 
BLM 

(acres) 
NMSLO 
(acres) 

SUIT 
(acres) 

Private 
(acres) 

Total 
(acres) 

Structure Work Area 119.7 19.6 70.7 77.7 287.70 

Wire-Pulling for Conductor and Shield Wire 25.4 4.6 15.6 19.5 65.10 

Wire Pulling for Optical Ground Wire 16.4 2.9 10.1 12.6 42.00 

Construction Staging Areas – – – 100.0 100.00 

Helicopter Fly Yard 20.0 – – – 20.00 

Helicopter Staging Areas 13.0 2 – 10.0 25.00 

Guard Structures 0.2 0.04 0.1 0.2 0.06 

Three Rivers Substation 20.0 – – – 20.00 

Kiffen Canyon Substation 23.0 – – – 23.00 

Iron Horse Expansion – – – 3.5 3.50 

Access Roads, 30-Foot Right-of-Way 63.8 21.2 16.9 32.5 134.40 

Access Roads, 50-Foot Right-of Way 35.2 1.6 40.5 28.7 106.00 

Total 336.7 51.9 153.8 284.7 827.2 
1 This exhibit provides an estimate of the area that would be temporari ly affected by construction activit ies for the SJBEC 

Project. These areas may change as f inal design progresses. Areas were determined using assumptions f rom Exhibit 2-14. 
The area for substations is included both as a permanent and temporary effect, since areas where substations are 
proposed would be affected by constructing the substations.  

 

3.3.5.3 Mitigation 
No mitigation measures are proposed. 

3.4 Special Designation Lands 
3.4.1 Methods 

The following methods and indicators were used to determine 
effects to lands with special designations – specifically areas of 
critical environmental concern (ACECs). 

• ACECs in the study area were identified. 

• Effects to special designation lands were indicated by 
determining if the alternatives would directly affect resources 
for which the ACEC was designated to protect. 
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Special Designation Lands 
Study Area 

The study area for special 
designation lands is the same 
as the general study area 
described in Section 3.2, Study 
Area. 
 

 

What is an ACEC? 

ACECs are the principal BLM 
designation for public lands 
where special management is 
required to protect important 
natural, cultural, and scenic 
resources, or to identify 
natural hazards. 
 

• Indirect effects to resources were identified and described in 
their specific resource sections, specifically vegetation and 
cultural resources. 

3.4.2 Affected Environment 

There are no wilderness areas, wilderness study areas, or national 
or state parks in the study area. Specially designated recreation 
areas are discussed in Section 3.5, Recreation, and fossil areas are 
discussed in Section 3.10, Paleontology. There are two specially 
designated areas located in the project study area: the Hogback 
ACEC and the Cedar Hill ACEC. These ACEC are shown in 
Exhibit 3-10, Special Designated Lands. 

Other specially designated areas are located in proximity to, but do 
not coincide with, the study area. Two ACECs associated with the 
La Plata and Animas Rivers are within close proximity to the study 
area. In particular, the La Plata River ACEC Tracts #2, #3, #4, #5, 
and #6 are within 1 mile of the study area where it crosses the 
La Plata River. The La Plata River ACEC Tract #5 is less than 
1,000 feet from the study area. All La Plata River ACEC tracts are in 
place to protect sensitive riparian environments and species 
habitats along the La Plata River. 

Along the Animas River, there are eight Animas River ACEC tracts. 
The ACEC is designated for the protection of sensitive riparian 
environments and bald eagle habitat. All Animas River ACEC tracts 
are within 6 miles of the study area. Animas River ACEC Tract #1 is 
less than 0.25 mile from the proposed transmission line route and is 
designated for riparian resource protection and bald eagle habitat 
management. 

Other special designation areas are slightly farther away. For 
example, the Aztec Ruins National Monument, located near Aztec, 
New Mexico, is over 6 miles to the east of the study area. 
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3.4.2.1 Hogback ACEC 
The Hogback ACEC consists of 9,407 acres. The Hogback ACEC is 
an area of regional and national significance for the conservation 
and study of rare plants. Management prescriptions for the 
Hogback ACEC are tailored to protect existing populations of Mesa 
Verde cactus (Sclerocactus mesae-verdae) and Mancos milkvetch 
(Astragalus humillimus). Both species are unique to the four corners 
region, and all known populations within the BLM FFO are found 
within the Hogback ACEC. 12 There are 32 known instances of Mesa 
Verde cactus in the ACEC. The number of Mancos milkvetch 
instances is unknown. 

The Hogback ACEC is also important for the study of transition 
zones between different plant communities for several rare or 
endemic plant species. In particular, small-leaf mahogany 
(Cercocarpus intricatus) and singleleaf ash (Fraxinus anomala) are 
found within the Hogback ACEC but do not extend any farther 
south. 

In order to protect the habitats of rare plant species, BLM 
management prescriptions in the Hogback ACEC include limiting 
off-highway vehicle use to existing roads, permitting right-of-way 
on a case-by-case basis, and using stipulations for existing oil and 
gas leases. 

The Hogback ACEC contains existing electrical transmission 
infrastructure, including transmission lines, access roads, and the 
Shiprock Substation. 

3.4.2.2 Cedar Hill ACEC 
Cedar Hill is the remains of an archaeological community that 
contains numerous pueblo structures, kivas, middens, and 
pithouses. Evidence suggests the Anasazi occupied the pueblo for 
several hundred years. Management objectives for this ACEC are 
intended to protect and preserve the area’s unique cultural and 
natural resources. 

The northern boundary of the 1,886-acre Cedar Hill ACEC is 
approximately 0.1 mile south of the study area. An existing access 

12 BLM 2003a 
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road traverses the Cedar Hill ACEC in a northwest-southeast 
direction for approximately 3 miles. 

3.4.3 No Action Alternative 

With the No Action Alternative, the proposed SJBEC Project would 
not be developed; therefore, no effects to specially designated lands 
would occur with this alternative. 

3.4.4  Preferred Alternative 

3.4.4.1 Permanent Effects 
The Preferred Alternative intersects the Hogback and Cedar Hill 
ACECs. Only the Hogback ACEC would be traversed by the 
proposed transmission line, while the Cedar Hill ACEC overlaps 
with portions of existing access roads. There are no other specially 
designated lands within the study area. 

Hogback ACEC 
BLM Management prescriptions for the Hogback ACEC are 
provided to protect existing populations of special status and rare 
plant species, specifically the Mesa Verde cactus (Sclerocactus mesae-
verdae) and Mancos milkvetch (Astragalus humillimus). See 
Section 3.15, Vegetation, for analysis related to these vegetation 
communities. 

As part of the Preferred Alternative, direct permanent effects to the 
Hogback ACEC and the plant species it was established to protect 
would be confined to the areas of disturbance listed in Exhibit 3-11, 
ACEC Disturbance Areas for the Preferred Alternative. These areas 
include lands required for construction of the Three Rivers 
Substation, new transmission line support structures, and new or 
improved access roads. 

Exhibit 3-11 
ACEC Disturbance Areas for the Preferred Alternative 

ACEC 

Transmission 
Line 

Structures 
(acres) 

20-Foot-Wide 
Access Roads 

(acres) 
Substations 

(acres) 
Total 

(acres) 

Hogback 0.1 1.2 20.0 21.3 
Cedar Hill 0.0 0.0 0.0 0.0 

Total 0.1 1.2 20.0 21.3 
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According to field surveys conducted in 2009,13 2010,14 2012,15 and 
2013,16 there are no Mesa Verde cacti individuals in the area of 
proposed new disturbance. Therefore, permanent effects to Mesa 
Verde cactus are not expected. Approximately 21.3 acres of the 
Hogback ACEC would be used to build the Three Rivers 
Substation, new transmission line support structures, and new or 
improved access roads. This new infrastructure would be similar to 
existing transmission line infrastructure in the area including the 
Shiprock Substation, an existing 345 kV transmission line, and 
associated access roads. Constructing transmission line 
infrastructure in this area would not affect the relevant and 
important values for which the ACEC was designated. 

Habitat suitable for the Mancos milkvetch does not occur in the 
area, given the absence of the Mesaverde Group within the study 
area, and no Mancos milkvetch plants were observed as part of a 
2012 survey.17 Therefore, the Preferred Alternative is unlikely to 
affect the Mancos milkvetch. 

No permanent indirect effects to the Hogback ACEC, or the 
resources the ACEC is in place to protect, are anticipated from the 
Preferred Alternative. 

Cedar Hill ACEC 
Management objectives for the Cedar Hill ACEC are intended to 
protect and preserve cultural and natural resources associated with 
the Anasazi culture. See Section 3.17, Cultural Resources, for 
analysis related to cultural resource effects. 

No new surface disturbance would occur in the Cedar Hill ACEC 
as indicated in Exhibit 3-11. As shown in Exhibit 3-10, there is an 
existing access road that would be used to access the transmission 
line; however, this road would not require improvements. 
Therefore, no permanent or indirect effects are anticipated. 

13 Ecosphere 2009 
14 Ecosphere 2010 
15 Parametrix 2012 
16 Loebig and Paulek 2013 
17 Loebig and Paulek 2013 
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3.4.4.2 Temporary Effects 
Temporary direct effects to the Cedar Hill ACEC are not expected. 
Temporary direct effects from the Preferred Alternative to the 
Hogback ACEC would include surface disturbance from the 
construction of the proposed Three Rivers Substation, placement of 
new transmission line support structures, and grading of 1.8 acres 
of access roads in the Hogback ACEC. 

Temporary effects from the placement of structures include surface 
disturbance from structure work areas that would cover an area of 
approximately 150 by 200 feet at each proposed structure location. 
Wire pulling, tensioning, and splicing sites would cover an area of 
approximately 150 feet by 600 feet during construction. 

Construction would temporarily increase traffic on Road 6893, 
which crosses the Hogback ACEC in a north-south orientation. 
Road 6893 currently provides access to the Shiprock Substation and 
would be the primary access road to the proposed Three Rivers 
Substation. Dust from an increase in construction traffic could 
temporarily affect the ACEC, though effects would be minimized 
through the implementation of the fugitive dust control plan 
discussed in EPM 64 listed in Exhibit 2-23. 

No temporary indirect effects to the Hogback or Cedar Hill ACECs 
or the resources they are in place to protect are anticipated from the 
Preferred Alternative. 

3.4.4.3 Mitigation 
No mitigation measures are proposed. 

3.4.5 Proposed Action 

3.4.5.1 Permanent Effects 
Permanent effects from the Proposed Action would be similar to 
those discussed above for the Preferred Alternative. The only 
difference is that the Proposed Action would affect a slightly larger 
area of the Hogback ACEC (21.6 acres) than the Preferred 
Alternative (21.3 acres) as shown in Exhibit 3-12, ACEC 
Disturbance Areas for the Proposed Action. 
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Exhibit 3-12 
ACEC Disturbance Areas for the Proposed Action 

ACEC 

Transmission 
Line 

Structures 
(acres) 

20-Foot-Wide 
Access Roads 

(acres) 
Substations 

(acres) 
Total 

(acres) 

Hogback 0.1 1.5 20.0 21.6 

Cedar Hill 0.0 0.0 0.0 0.0 

Total 0.1 1.5 20.0 21.6 

 

 
3.4.5.2 Temporary Effects 
Temporary effects for the Proposed Action would be similar to 
those discussed above for the Preferred Alternative. The only 
difference is that the Preferred Alternative would disturb a slightly 
larger area in the Hogback ACEC during construction. Disturbance 
areas in the Hogback ACEC would include surface disturbance 
from the construction of the proposed Three Rivers Substation, 
placement of new transmission line support structures, and grading 
of 2.2 acres of access roads in the Hogback ACEC (as compared to 
1.8 acres for the Preferred Alternative). 

3.4.5.3 Mitigation 
No mitigation measures are proposed. 

3.5 Recreation 
3.5.1 Methods 

The methods listed below were used to determine possible 
permanent and temporary effects to recreational resources: 

• Existing recreation resources were cataloged and described 
based on information provided by the agencies managing each 
recreation resource. These agencies include the BLM, SUIT, and 
the NMSLO. 

• BLM’s RMP was reviewed to assess compatibility with 
recreational goals and objectives. 
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Recreation Study Area 

The study area for recreation 
is the same as the general 
study area described in 
Section 3.2, Study Area. 
 

• An interview was conducted with BLM staff to determine the 
existing level of recreational activity in BLM’s identified 
recreation areas. 

• The project description and GIS data showing the preliminary 
design for the alternatives were reviewed to determine effects to 
recreational resources. 

The following indicators were used to evaluate potential effects to 
recreational resources: 

• Changes in access to, or visitor satisfaction with, existing 
recreation areas or sites, or 

• Modifications to existing routes of travel or courses for 
motorized recreational users. 

3.5.2 Affected Environment 

Exhibit 3-13, Recreation Areas, shows the two designated recreation 
areas in the study area: the Pinon Mesa Recreation Area and Glade 
Run Recreation Area. Both of these areas are located on 
BLM-managed lands. Outside of designated recreation areas, the 
most popular recreational activity is likely hunting. Lower 
elevation areas, especially near Farmington, are used year-round, 
but most recreation occurs in the summer and fall. 

Approximately 30 percent of the study area is comprised of private 
land where public recreational access is usually prohibited. A 
further 19 percent is on SUIT lands, where non-tribal public access 
is often restricted, as described below. As a result, public recreation 
primarily occurs on the 52 percent of the study area that overlies 
BLM-managed lands and state trust lands. 

3.5.2.1 BLM Recreation Lands 
On BLM lands, concentrated recreational use occurs in two areas: 
the Pinon Mesa Recreation Area and the Glade Run Recreation 
Area. Common recreational activities in the study area include 
hunting, mountain biking, off-highway vehicle driving, hiking, and 
horseback riding. 
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Exhibit 3-13 shows the study area in relation to the Pinon Mesa and 
Glade Run Recreation Areas. Outside of the Pinon Mesa and Glade 
Run areas, recreational use on BLM-managed lands is minimal and 
mainly consists of hunting. New Mexico Game and Fish 
administers permits and licenses through a draw for all hunting in 
New Mexico.18 

Pinon Mesa Recreation Area 
The Pinon Mesa Recreation Area is located approximately 2 miles 
north of Farmington and provides a variety of recreational 
opportunities. The BLM’s management focus is on equestrian use, 
followed by mountain biking, and finally opportunities for off-
highway vehicles. Most visitors come from the surrounding area, 
but mild winter conditions draw visitors from around the region in 
cooler months. The area is home to the Pinon Mesa Competitive 
Trail Ride, a 2-day sanctioned endurance equestrian event held 
each spring. 

Although equestrian and mountain biking use are the primary and 
secondary management focuses, respectively, Pinon Mesa is 
becoming increasingly popular for rock crawling, motorcycle, and 
all-terrain vehicle use. Rock hounding, and petrified wood 
collection in particular, has also grown in popularity. In areas near 
the urban interface, day hiking and dog walking are common 
activities. 

The Pinon Mesa Recreation area has an existing network of roads 
that provide access to an existing 345 kV transmission line and oil 
and gas infrastructure that is located throughout the area. The 
study area overlaps 60 acres of the northern portion of the Pinon 
Mesa Recreation Area and includes 1.8 miles of existing roads used 
primarily for access to well pads. 

18 New Mexico Department of Game and Fish 2012 
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Glade Run Recreation Area 
The Glade Run Recreation Area receives the most recreational use 
in the study area. Located approximately 3 miles northeast of 
Farmington, this 19,000-acre BLM-managed recreation area is 
managed to accommodate a large variety of recreational uses and 
outdoor recreational experiences. The recreation area is split into 
two off-highway vehicle use zones that provide opportunities for 
distinct recreational activities. There are approximately 42 miles of 
marked trails for motorized trail bike and mountain bike riders in 
the northern 15,200 acres. The Road Apple Rally, which is the oldest 
annual mountain bike race in the US, utilizes all 42 miles of these 
trails. In addition, a dense network of roads serving gas well pads 
and existing 345 kV and 115 kV transmission lines provides 
excellent access for off-highway recreation. The southern 
3,800 acres are managed as an open off-highway vehicle area and 
provide slick rock and wide sandy washes for off-highway vehicle 
enthusiasts. 

The study area overlaps 270 acres of the Glade Run Recreation 
Area, including 3.7 miles of trails and roads used for energy 
infrastructure access and recreation. 

3.5.2.2 Other Lands 

State Trust Lands 
The study area encompasses several one-square-mile parcels of 
New Mexico state trust land. These lands, managed by the state 
under a fiduciary responsibility to generate funds for public schools 
and other institutions, typically provide limited recreation 
opportunities. The State Game Commission has purchased an 
easement on state trust land, however, for fishermen, hunters, and 
trappers to use. Under this easement, the New Mexico State Land 
Office (NMSLO), in cooperation with the New Mexico Department 
of Game and Fish, authorizes licensed hunters, anglers, and 
trappers to access certain state trust lands. This authorization 
extends to all state trust lands in the study area.19 

19 New Mexico State Land Office 2012 
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SUIT Reservation 
Recreation on SUIT lands is generally limited to tribal members, 
their families, and their guests.20 An annual non-member elk hunt is 
conducted for two weeks in January, and participation is limited to 
Native American hunters. The number of permits varies from 
100 to 150 each year. Tribal members may participate in a variety of 
hunting seasons on SUIT lands, ranging from small game and 
waterfowl to mountain lion, deer, and elk. 

Tribal fishing permits are available to members and non-members 
alike and can be obtained at six vendors, including vendors in 
Ignacio and Farmington. Tribal members may fish along all tribal 
trust lands in the reservation. Non-members may fish along the 
Animas, Los Pinos, Piedra, and San Juan Rivers. 

Boating is allowed on tribal portions of navigable rivers within the 
reservation, although take-out on tribal lands is not permitted 
(unless take-out is associated with use of a fishing permit). 

3.5.2.3 Trails 
There are approximately 30.8 miles of routes (roads and trails) 
within the study area on BLM-managed lands.21 BLM GIS route 
data do not distinguish between trails and roads, but site visits and 
interpretation of satellite imagery suggest most routes within the 
study area are considered roads, meaning they are traversable by 
four-wheel-drive vehicles. A majority of these roads access gas well 
pads, gas pipelines, and other transmission lines. They are also 
used for motorized recreation, especially in the Glade Run 
Recreation Area. 

In addition, the study area contains roads on private lands 
(13.1 miles), New Mexico state lands (4.3 miles), and tribal trust 
lands (6.7 miles).22 

Based on archival research by the National Park Service (NPS) and 
other scholars, the Armijo Route of the Old Spanish National 
Historic Trail is thought to cross the study area in the Glade Run 

20 SUIT 2012a 
21 GIS BLM 2012a 
22 GIS BLM 2012a 
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Recreation Area in Segment 3 (see Exhibit 3-3 for segment locations) 
about 1 mile south of New Mexico (NM) 574. Additional information 
about the Old Spanish Trail is provided in Section 3.17.4.2, The 
Historic Built Environment. Archaeologists have not found traces of 
the Old Spanish Trail within the study area. 

3.5.2.4 Scenic Byways 
There are no BLM Back Country Byways, National Scenic Byways, 
or state scenic byways in the study area. 

3.5.3 No Action Alternative 

With the No Action Alternative, the SJBEC Project would not be 
developed; therefore, no effects on recreation would occur with this 
alternative. 

3.5.4 Preferred Alternative 

3.5.4.1 Permanent Effects 
Operation and maintenance of the Preferred Alternative would not 
preclude the use of or access to any existing recreation areas or 
activities. Improvements to existing access roads and constructing 
new access roads would likely provide improved access to areas 
that were previously inaccessible. For example, the construction of 
approximately 28.6 miles of new roads would slightly increase 
recreational access on BLM (8.4 miles) and New Mexico state lands 
(1.7 miles). In the Pinon Mesa Recreation Area, the Preferred 
Alternative would add 0.5 mile of new access roads. In the Glade 
Run Recreation Area, the Preferred Alternative would add 1.8 miles 
of access roads. Existing and proposed roads represent 
approximately 2 percent of all roads in the Pinon Mesa Recreation 
Area and the Glade Run Recreation Area and would likely not 
result in a noticeable change in opportunities or experiences for the 
average recreational user. 

Some roads created on BLM-managed lands may be gated to 
preclude unauthorized public access within the right-of-way. As 
stated in EPM 59, Tri-State will work with the BLM to establish 
appropriate closure devices (e.g., gates). Closures would not affect 
existing public access opportunities. Public use of the project’s 
access roads would be determined on a case-by-case basis by the 
BLM. For roads where access to public lands could be obtained, no 
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indirect effects to recreation resources would likely occur, because 
the principal recreation use of these lands is dispersed recreation. 

Short-term direct effects to recreation could occur during 
maintenance activities and would involve noise and disruption of 
the recreation setting from the presence of workers, equipment, and 
materials. These effects to the recreational user, however, would be 
infrequent, short-term, and localized to the specific area of the 
maintenance activity. The effects are not expected to be noticeable 
to the average recreational user, because the existing recreation 
areas currently experience noise and disturbance from activities 
related to existing transmission lines and oil and gas development 
in the study area. 

3.5.4.2 Temporary Effects 
The Preferred Alternative would result in the construction of an 
additional 0.5 mile of roads within the Pinon Mesa Recreation Area 
and 1.8 miles of roads in the Glade Run Recreation Area. Effects 
from road construction would be similar to those discussed above. 
Existing and proposed roads in the study area would represent 
approximately 2 percent of all roads in the Pinon Mesa and Glade 
Run Recreation Areas and would likely not result in a noticeable 
change in opportunities or experiences for the average recreational 
user. 

Construction of the Preferred Alternative may require the 
temporary closure of access roads to protect public safety. 
Recreation areas that have limited access options may result in 
direct effects if these areas become inaccessible for short periods 
during construction. Some unauthorized off-highway vehicle use 
may occur during construction when workers are not on site (such 
as weekends or between the time that a section is completed but not 
activated). Road closures would be conducted in accordance with 
the Final Plan of Development (POD) and respective agency 
requirements. 

Construction of the Preferred Alternative could directly affect 
dispersed recreational activities such as hiking, mountain biking, 
and horseback riding, due to the presence of workers, equipment, 
and materials. These effects to the recreational user, however, 
would be temporary, localized, and intermittent in nature. The 
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presence of construction equipment and workers in the area is 
common throughout most of the study area from activities related 
to existing transmission lines, substations, and oil and gas 
development. Possible effects to recreational users would be 
minimized by installing warning signs if construction activities 
cross a recreation trail per EPM 11. In addition, as stated in EPM 16, 
any trails altered by construction activities would be rehabilitated. 

Hunting opportunities could be indirectly affected by the Preferred 
Alternative if wildlife species choose to avoid the area near 
construction activities. Please see Section 3.16, Fish and Wildlife, for 
a discussion of effects to wildlife. These effects would be limited to 
the immediate area of construction activity and would be 
temporary. Temporary effects to specific recreation areas are 
discussed below. 

Due to proposed mitigation measures listed in Section 3.5.4.3, 
Mitigation, construction activities are not expected to interfere with 
permitted recreational activities such as the Pinon Mesa 
Competitive Trail Ride and Road Apple Rally mountain bike race 
that takes place annually in the Glade Run Recreation Area. 

Other Lands 
Within the study area, there are no designated areas managed for 
recreational activities or experiences on New Mexico state trust 
lands or SUIT lands. The primary activity on these lands is hunting, 
and effects would be similar to those described above. 

Historic Trails 
No effects to the Old Spanish National Historic Trail are expected. 
Additional discussion is provided in Section 3.17, Cultural 
Resources. 

3.5.4.3 Mitigation 
Mitigation measures to reduce potential effects to recreation 
include: 

• Avoiding possible effects during BLM authorized recreation 
events, by not allowing construction or routine maintenance 
activities during these events. 
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What are residual effects? 

Residual effects are the effects 
that remain after mitigation 
has been applied. 
 

3.5.4.4 Residual Effects 
The mitigation measure identified above would reduce, but not 
completely eliminate, potential temporary construction or 
maintenance effects to recreational users. The mitigation measures 
identified above would eliminate the potential for conflicts with 
BLM-authorized recreational events. 

3.5.5 Proposed Action  

3.5.5.1 Permanent Effects 
Permanent effects associated with the Proposed Action are similar 
to those discussed for the Preferred Alternative. The only difference 
is that the Proposed Action would construct fewer miles of new 
roads than the Preferred Alternative. The Proposed Action would 
construct approximately 28 miles of new roads in the study area (as 
compared to 28.6 miles for the Preferred Alternative), which would 
slightly increase recreational access on BLM (8.3 miles) and 
New Mexico state lands (1.2 miles). In comparison, the Preferred 
Alternative would increase recreational access on BLM lands by 
8.4 miles and 1.7 miles on New Mexico state lands. In the Pinon 
Mesa Recreation Area, the Proposed Action would add 0.4 mile of 
new access roads, as compared to 0.5 mile for the Preferred 
Alternative. In the Glade Run Recreation Area, the Proposed Action 
would add 1.5 miles of access roads, as compared to 1.8 miles for 
the Preferred Alternative. Existing and proposed roads in the study 
area would represent approximately 2 percent of all roads in the 
Pinon Mesa Recreation Area and the Glade Run Recreation Area 
and would likely not result in a noticeable change in opportunities 
or experiences for the average recreational user. 

3.5.5.2 Temporary Effects 
Temporary effects associated with the Proposed Action are similar 
to those discussed above for the Preferred Alternative. The 
Proposed Action would construct an additional 0.4 mile of road 
within the Pinon Mesa Recreation Area and 1.5 miles of road in the 
Glade Run Recreation Area. This is less than what is proposed for 
the Preferred Alternative, which would build 0.5 mile in the Pinon 
Mesa Recreation Area and 1.8 miles in the Glade Run Recreation 
Area. Existing and proposed roads in the study area would 
represent approximately 2 percent of all roads in the Pinon Mesa 
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Grazing and Livestock 
Study Area 

The study area for grazing 
and livestock is the same as 
the general study area 
described in Section 3.2, Study 
Area. 
 

 

and Glade Run Recreation Areas and would likely not result in a 
noticeable change in opportunities or experiences for the average 
recreational user. 

Due to proposed mitigation measures listed in Section 3.5.5.3, 
Mitigation, construction activities are not expected to interfere with 
permitted recreational activities such as the Pinon Mesa 
Competitive Trail Ride and Road Apple Rally mountain bike race 
that takes place annually in the Glade Run Recreation Area. 

3.5.5.3 Mitigation 
Mitigation measures to reduce potential effects to recreation 
include: 

• Avoiding possible effects during BLM authorized recreation 
events, by not allowing construction or routine maintenance 
activities during these events. 

3.5.5.4 Residual Effects 
The mitigation measure identified above would reduce, but not 
completely eliminate, potential temporary construction or 
maintenance effects to recreational users. The mitigation measures 
identified above would eliminate the potential for conflicts with 
BLM-authorized recreational events. 

3.6 Grazing and Livestock 
3.6.1 Methods 

The following steps were taken to analyze effects on livestock 
grazing: 

• Using GIS, animal unit months (AUMs) and grazing areas were 
mapped in the study area. This information was used to 
determine the number of BLM, SUIT, and New Mexico state 
livestock grazing allotments, and private pastures that have one 
or more elements of the SJBEC Project within them. 

• The BLM, SUIT, and NMSLO were contacted to determine the 
numbers of livestock currently using, or approved to use, 
allotments or grazing units. 

• Using GIS, analysts determined the approximate total area of 
land that would be lost to forage production in allotments or 
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What is an animal unit 
month (AUM)? 

An AUM is defined as the 
amount of forage required to 
sustain one cow and one calf 
for one month. 
 

pastures due to construction or operation of the Preferred 
Alternative or the Proposed Action. 

• On public or SUIT lands, analysts determined the number of 
AUMs lost in each affected allotment or pasture, based on a 
percentage of land lost to forage production. 

• Analysts identified any springs, watering holes, or other range 
improvements that would be affected by the alternatives. 

The following indicators were used to evaluate potential project 
effects to grazing and livestock: 

• Number of livestock grazing allotments on BLM, New Mexico 
state lands, SUIT lands, or private pastures, that have one or 
more elements of the SJBEC Project within them. 

• Changes to the number of livestock approved to use BLM, New 
Mexico state lands, and SUIT allotments. 

• Locations of watering holes, springs, and other range 
improvements in relation to areas directly affected. 

3.6.2 Affected Environment 

BLM manages grazing under the authority of the Taylor Grazing 
Act of 1934, the Federal Land Policy and Management Act of 1976, 
and the Public Rangelands Improvement Act of 1978. Under this 
management, ranchers may obtain permits for an allotment of 
public land on which a specified number of livestock may graze. 
The number of permitted livestock on a particular allotment is 
determined by how many animal unit months (AUMs) that land 
will support. 

BLM operates a program to stabilize or improve the ecological 
condition of the allotments in compliance with the New Mexico 
Standards for Public Land Health and Guidelines for Livestock 
Grazing Management.23 Standards are expressions of physical and 
biological condition or the degree of function required for healthy 
land, and they define minimum resource conditions that must be 

23 BLM 2001 
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achieved or maintained. The BLM adopted three standards for 
public land health: 

1. Upland sites 

2. Biotic communities (including native, threatened, 
endangered, and special status species) 

3. Riparian sites 

Guidelines were established to ensure that these standards could be 
met or that progress could be made toward meeting each standard. 
The standards and guidelines are implemented through terms and 
conditions of each grazing permit. 

Rangeland managed by the BLM FFO is comprised primarily of five 
major vegetation types including grasslands, sagebrush-grasslands, 
pinon juniper, ponderosa pine-mixed shrubs, and small riparian 
areas.24 Specific information on the rangeland vegetation is 
discussed in Section 3.15, Vegetation. 

The study area also contains New Mexico state trust lands. These 
lands are held in trust for beneficiaries such as public schools and 
universities, and resources on these lands including surface use for 
agricultural purposes are managed by the New Mexico State Land 
Office. On state trust lands, livestock grazing is managed by 
agricultural leases, which are discussed below in Section 0.5, New 
Mexico State Lands Agricultural Leases. 

The Range Division of the SUIT Department of Natural Resources 
manages the use and conservation of rangelands on the reservation. 
This includes issuing grazing permits for designated range units 
and short-term grazing leases on assignments and tribal land, 
treatments of tribal rangelands, and fence construction and 
maintenance.25 Specific range units in the study area are discussed 
below. 

In addition, the alternatives pass through approximately 1,060 acres 
of private land. A portion of the private land in the study area is 
zoned for agricultural use. Farms often include pastures that are 

24 BLM 2003b 
25 SUIT 2012b 
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rotated for grazing livestock. Therefore it is assumed that the 
Preferred Alternative and the Proposed Action traverse through 
some private parcels that run grazing operations. 

In total, the study area crosses portions of nine BLM grazing 
allotments, eight grazing areas managed by the NMSLO, and three 
SUIT range units as shown in Exhibit 3-15, Grazing Areas. Details 
for grazing within each area are included below. It should be noted 
that acres and AUMs represent the total for each grazing allotment, 
grazing unit or agricultural lease rather than the portion within the 
planning area. 

3.6.2.1 BLM Grazing Allotments 
BLM allotments are identified in Exhibit 3-14, BLM Grazing 
Allotments, and are described in detail below. 

Exhibit 3-14 
BLM Grazing Allotments  

Allotment Name 
Total 
Acres 

Livestock 
Type Season of Use 

Total 
AUMs 

Farmington Glade 23,670 Cattle Nov 1–May 31 194 

Flora Vista 19,640 Sheep Nov 3–May 15 1,214 

Hartley Springs 10,310 Cattle Dec 1–May 31 308 

Lonetree Mtn. AMP 15,700 Cattle Dec 1–May 31 790 

North Hogback 4,480 Cattle Nov 1–Jan 31 265 

Pinon Mesa 8,530 Cattle Nov 1–May 31 106 

Ruins 6,990 Cattle Dec 1–May 30 316 

Shumway Arroyo AMP 22,300 Cattle Dec 1–May 20 1,003 

Waterflow Community 5,020 Cattle Nov 1–March 31 292 

 
Farmington Glade 
The alternatives traverse the Farmington Glade grazing allotment 
which is permitted for 140 cattle beginning November 1 through 
May 31 annually at 97 percent federal range for a total of 
194 federal AUMs. 

Flora Vista 
The alternatives traverse the Flora Vista Grazing Allotment which 
is permitted for 1,080 sheep beginning November 3 through May 15 
annually at 89 percent federal range for 1,214 federal AUMs. 
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Hartley Springs 
The alternatives traverse the Hartley Springs Grazing Allotment 
which is permitted for 154 cattle beginning December 1 through 
May 31 annually at 50 percent federal range for 308 federal AUMs. 

Lonetree Mountain AMP 
The alternatives traverse the Lonetree Mountain Grazing Allotment 
which is permitted for 220 cattle beginning December 1 through 
May 31 annually at 60 percent federal range for 790 federal AUMs. 

North Hogback 
The alternatives traverse the North Hogback Grazing Allotment 
which is permitted for 85 cattle beginning November 1 through 
January 31 annually at 79 percent federal range for 265 federal 
AUMs. 

Pinon Mesa 
The alternatives traverse the Pinon Mesa Grazing Allotment which 
is permitted for 68 cattle beginning November 1 through May 31 
annually at 53 percent federal range for 106 federal AUMs. 

Ruins 
The alternatives traverse the Ruins Grazing Allotment which is 
permitted for 100 cattle beginning December 1 through May 30 
annually at 53 percent federal range for 316 federal AUMs. 

Shumway Arroyo AMP 
The alternatives traverse the Shumway Arroyo AMP Grazing 
Allotment which is permitted for 283 cattle beginning December 1 
through May 20 annually at 63 percent federal range for 
1,003 federal AUMs. 

Waterflow Community 
The alternatives traverse the Waterflow Community Grazing 
Allotment which is permitted for 60 cattle beginning November 1 
through March 31 annually at 98 percent federal range for 
292 federal AUMs. 
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 New Mexico State Land Agricultural Leases 
The study area includes portions of eight agricultural leases on 
New Mexico state lands. Agricultural leases are identified in 
Exhibit 3-16, New Mexico State Land Agricultural Leases. 
 

Exhibit 3-16 
New Mexico State Land Agricultural Leases 
Agricultural  

Lease Total Acres Permitted Use Total AUMs 

G00128 1,640 Cattle 10 

G01963 1,280 Cattle 40 

G02195 1,798 Cattle 18 

GM0457 1,280 Cattle 18 

GM1400 240 Cattle 9 

GM1794 858 Cattle 40 

GT0716 480 Cattle 9 

GT2540 2,600 Cattle 18 

Source: New Mexico State Land Office 2012 

 

3.6.2.2 SUIT Range Units 
The study area includes a portion of the Sixshooter, Trail Canyon, 
and Pump Canyon Range Units on SUIT lands. The Sixshooter 
Range Unit is designated for wildlife only and covers 13,091 acres. 
The Trail Canyon Range Unit (10,735 acres) is permitted for 
456 AUMs and the Pump Canyon Range Unit (6,664 acres) is 
permitted for 184 AUMs. Grazing is permitted annually June 1 
through September 30. Range Units are identified in Exhibit 3-17, 
SUIT Range Units. 
 

Exhibit 3-17 
SUIT Range Units  
Range Unit Total Acres Livestock Type Season of Use Total AUMs 

Pump Canyon 6,664 Cattle/Wildlife June 1–September 30 184 

Trail Canyon  10,735 Cattle/Wildlife June 1–September 30 456 

Sixshooter  13,091 wildlife use only June 1–September 30 Wildlife use only 
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3.6.3 No Action Alternative 

With the No Action Alternative, the SJBEC Project would not be 
developed; therefore, livestock grazing would not be affected. 

3.6.4 Preferred Alternative 

3.6.4.1 Permanent Effects 

BLM Lands 
Exhibit 3-18, Permanent Disturbance of BLM Grazing Allotments 
for the Preferred Alternative – Proposed Structures and 
Substations, and Exhibit 3-19, Permanent Disturbance of BLM 
Grazing Allotments for the Preferred Alternative – Proposed Access 
Roads, show the acreages of forage areas and grazing allotments 
that would be permanently disturbed by the operation and 
maintenance of proposed transmission line structures, substations, 
and new access roads. With the Preferred Alternative, 
approximately 3.24 total acres would be disturbed from proposed 
structures and an additional 43 acres disturbed from proposed 
substations. Access roads would disturb an additional 51 acres 
located within grazing allotments. 

Exhibit 3-18 
Permanent Disturbance of BLM Grazing Allotments for the Preferred 
Alternative – Proposed Structures and Substations 

Allotment 

Number of 
Proposed 
Structures 

Acres of 
Disturbance 

from Proposed 
Structures1 

Acres of  
Disturbance from 

Proposed 
Substations1 

Percentage of  
Allotment Disturbed 

Farmington Glade 22 0.68 0 0.003% 

Flora Vista 16 0.50 0 0.002% 

Hartley Springs 8 0.11 0 0.001% 

Lonetree Mountain AMP 23 0.02 0 Less than 0.001% 

North Hogback 2 0.06 0 0.001% 

Pinon Mesa 9 0.27 0 0.003% 

Ruins 8 0.31 23 
(Kiffen Canyon  

substation) 

0.33% 

Shumway Arroyo AMP 34 1.08 0 0.005% 

Waterflow Community 15 0.21 20 
(Three Rivers 

substation) 

0.40% 

Total 137 3.24 43  
1 Acres of disturbance from proposed structures and from access roads may overlap.  

AMP = Allotment Management Plan 
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Exhibit 3-19 
Permanent Disturbance of BLM Grazing Allotments for the 
Preferred Alternative – Proposed Access Roads  

Allotment 

Acres of Disturbance from 
Proposed Access Roads 
(20-foot-wide permanent  

road surface)1 

Percentage of  
Allotment  
Disturbed 

Farmington Glade 11 0.05% 

Flora Vista 5 0.03% 

Hartley Springs 4 0.04% 

Lonetree Mtn. AMP 5 0.03% 

North Hogback 2 0.04% 

Pinon Mesa 5 0.06% 

Ruins 2 0.03% 

Shumway Arroyo AMP 15 0.07% 

Waterflow Community 2 0.04% 

Total 51  
1  Rounded to nearest  whole acre.Acres of disturbance from proposed structures and from 

access roads may overlap.  

AMP = Allotment Management Plan 

 
The acreage that would be disturbed by the Preferred Alternative in 
each allotment would be less than 1 percent of its area. Therefore, 
there would be no measurable effects upon grazing capacity 
(AUMs) and no change in the authorized uses for the allotments. 

Livestock could be disturbed by noise and the presence of vehicles 
and construction workers during maintenance activities; however, 
these effects would be infrequent and localized. As described 
previously, much of the area experiences this type of noise and 
activity from adjacent oil and gas development and frequent use of 
existing access roads. Livestock use patterns may change, and 
livestock may also permanently avoid small localized areas such as 
structure and substation sites as a result of implementing the 
Preferred Alternative. In addition, unwanted dispersal of livestock 
could occur if gates are left open or damaged during maintenance 
activities; however, implementation of EPMs 57 and 58 would 
reduce the likelihood of livestock dispersal. 
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If range improvements are permanently disturbed or removed, 
Tri-State would incur costs to replace these structures. EPMs 18, 
55, 57, and 58, listed in Exhibit 2-23, would reduce potential effects 
to range improvements. 

New Mexico State Lands 
The nature and type of permanent effects would be as described 
above for BLM lands. Direct effects would include a permanent loss 
of forage from the footprint of transmission line support structures 
and access roads. No substations would be constructed on New 
Mexico state lands. In total the Preferred Alternative would 
permanently disturb 0.51 acre of grazing leases by transmission line 
structures and 16.8 acres by proposed roads on New Mexico state 
lands. The amount of land that would be permanently disturbed by 
the Preferred Alternative within all agricultural leases would be 
less than 1 percent of their respective areas; therefore, there would 
be no measurable effects upon grazing capacity or a change in the 
authorized uses for these allotments. Acres affected on New Mexico 
state land agricultural leases are shown in Exhibit 3-20, Permanent 
Disturbance of New Mexico State Land Agricultural Leases for the 
Preferred Alternative – Proposed Structures, and Exhibit 3-21, 
Permanent Disturbance of New Mexico State Land Agricultural 
Leases for the Preferred Alternative – Proposed Access Roads. 

Exhibit 3-20 
Permanent Disturbance of New Mexico State Land Agricultural Leases for the 
Preferred Alternative – Proposed Structures 

Agricultural Lease 
Number of Proposed 

Structures 
Acres of Disturbance from 

Proposed Structures 
Percentage of Lease 

Disturbed 

G00128 0 0.00 0% 

GO1963 7 0.21 0.016% 

GO2195 0 0 0% 

GM0457 5 0.15 0.012% 

GM1400 1 0.03 0.012% 

GM1794 0 0.00 0% 

GT0716 2 0.06 0.012% 

GT2540 2 0.06 0.002% 

Total 17 0.51  

Acres of disturbance from proposed structures and from access roads may overlap.  
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Exhibit 3-21 
Permanent Disturbance of New Mexico State Land Agricultural 
Leases for the Preferred Alternative – Proposed Access Roads 

Agricultural Lease 

Acres of Disturbance from 
Proposed Access Roads 

(20-foot-wide  
permanent road surface) 

Percentage of  
Lease Disturbed 

G00128 0.0 0.00% 

GO1963 4 0.31% 

GO2195 1 0.05% 

GM0457 3 0.23% 

GM1400 0.4 0.17% 

GM1794 0.0 0.00% 

GT0716 1.4 0.29% 

GT2540 7 0.27% 

Total 16.8  

Acres of disturbance from proposed structures and from access roads may overlap.  

 

SUIT Lands 
The nature and type of permanent effects would be the same as 
described previously for BLM lands. Direct effects would include a 
permanent loss of forage from the footprint of support structures 
and access roads in the study area. No substations would be 
constructed on SUIT lands. There may be direct effects to the Pump 
Canyon and Trail Canyon range units where a cumulative total of 
0.076 acre would be disturbed by proposed structures and 24 acres 
by access roads. The acreage that would be disturbed by the 
Preferred Alternative in all allotments would be less than 1 percent 
of their respective areas; there would be no measurable effects upon 
grazing capacity and no change in the authorized uses for these 
allotments. Acres affected on SUIT grazing lands are shown in 
Exhibit 3-22, Permanent Disturbance of SUIT Range Units for the 
Preferred Alternative – Proposed Structures, and Exhibit 3-23, 
Permanent Disturbance of SUIT Range Units for the Preferred 
Alternative – Proposed Access Roads. 
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Exhibit 3-22 
Permanent Disturbance of SUIT Range Units for the Preferred Alternative – 
Proposed Structures 

Range Unit 
Number of Proposed 

Structures 
Acres of Disturbance from 

Proposed Structures 
Percentage of Range 

Unit Disturbed 

Pump Canyon 7 0.005 Less than 0.001% 

Sixshooter 50 0.044 Less than 0.001% 

Trail Canyon 37 0.027 Less than 0.001% 

Total 94 0.076  

Acres of disturbance from proposed structures and from access roads may overlap.  
 

Exhibit 3-23 
Permanent Disturbance of SUIT Range Units for the 
Preferred Alternative – Proposed Access Roads 

Range Unit 

Acres of Disturbance from 
Proposed Access Roads  
(20-foot-wide permanent 

road surface)1 
Percentage of  

Range Unit Disturbed 

Pump Canyon 3 0.05% 

Sixshooter 10 0.08% 

Trail Canyon 11 0.10% 

Total 24  
1 Rounded to nearest  whole acre. Acres of disturbance from proposed structures and 

from access roads may overlap.  

 
Private Lands 
The Preferred Alternative would pass through approximately 
1,530 acres of private land. An undetermined portion of the private 
land is zoned for agricultural use and may include pastures that are 
rotated for grazing livestock. Effects to private grazing lands would 
be similar to those discussed previously for BLM lands. 

3.6.4.2 Temporary Effects 

BLM Lands 
As shown in Exhibit 3-24, BLM Grazing Allotments Temporarily 
Affected by Construction Disturbance for the Preferred Alternative, 
and Exhibit 3-25, Temporary Disturbance of BLM Grazing 
Allotments for the Preferred Alternative – Proposed Access Roads 
and Roads with Improvements, total temporary disturbance to 
grazing allotments would be 138.9 acres. Less than 1 percent of all 
allotments would be affected during construction at any given site, 
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and the total duration of construction would generally be limited to 
only a portion of the 18- to 24-month construction period. 

Temporary construction effects to livestock grazing would include 
the temporary direct loss of forage and temporary ground 
disturbance during construction. This area includes structure work 
areas, substation construction sites, and access roads and their 
associated right-of-way. To the extent practicable and feasible, 
activities would be located within the right-of-way. 

Exhibit 3-24 
BLM Grazing Allotments Temporarily Affected by Construction Disturbance for 
the Preferred Alternative 

Allotment 

Acres of 
Disturbance 

from Structure 
Work Areas 

Acres of 
Disturbance 

from Substation 
Construction 

Total Acres of 
Disturbance from 

Construction 

Percentage of 
Allotment 
Disturbed 

Farmington Glade 15.4 0 15.4 0.07% 

Flora Vista 11.2 0 11.2 0.06% 

Hartley Springs 5.6 0 5.6 0.05% 

Lonetree Mountain AMP 16.1 0 16.1 0.10% 

North Hogback 1.4 0 1.4 0.03% 

Pinon Mesa 6.3 0 6.3 0.07% 

Ruins 
5.6 

23 
(Kiffen Canyon 

substation) 
28.6 0.41% 

Shumway Arroyo AMP 23.8 0 23.8 0.11% 

Waterflow Community 
10.5 

20 
(Three Rivers 

substation) 
30.5 0.61% 

Total 95.9 43 138.9  

Acres of substation disturbance are the same for permanent and temporary disturbance.  

AMP = Allotment Management Plan 

 
In addition to the disturbance listed above per allotment, the 
Preferred Alternative would affect 20 sites for wire pulling, 
tensioning, and splicing, with approximately 2.1 acres of disturbance 
per site. Negligible effects are anticipated to grazing livestock from 
these sites, because each site would be active for short periods of 
time throughout the 18- to 24-month construction period. 

Guard structures represent an additional disturbance; 
approximately 31 sites are anticipated on BLM lands with a total 
disturbance of 0.31 acre for all 31sites. Grazing would be 
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temporarily excluded from these areas; however, due to the small 
area of disturbance, no measurable effects on livestock grazing are 
anticipated. 

Access rights-of-way for construction of access roads would result 
in additional disturbance. The permanent road surface would be 
approximately 20 feet wide. A minimum right of way for access 
roads is 30 feet and maximum is 50 feet depending on improvement 
level required. The additional area beyond the 20-foot road surface 
(10 to 30 feet) would be temporarily affected due to cut and fill and 
associated drainage features. After construction, temporarily 
disturbed areas will be reseeded and reclaimed. The range of 
disturbance from road construction and improvement activities 
within each allotment is shown Exhibit 3-25, Temporary 
Disturbance of BLM Grazing Allotments for the Preferred 
Alternative – Proposed Access Roads and Roads with 
Improvements. In total, an estimated 96 acres of disturbance would 
occur from the construction of access roads. It should be noted that 
acres of disturbance from new and improved roads may overlap 
construction disturbance discussed above. 

Exhibit 3-25 
Temporary Disturbance of BLM Grazing Allotments for 
the Preferred Alternative – Proposed Access Roads and 
Roads with Improvements  

Allotment 

Acres of Disturbance  
from Access Roads  

(30- and 50-foot-wide 
right-of-way)1 

Percentage of  
Allotment 
Disturbed 

Farmington Glade 19 0.08% 

Flora Vista 11 0.06% 

Hartley Springs 10 0.10% 

Lonetree Mtn. AMP 12 0.08% 

North Hogback 3 0.07% 

Pinon Mesa 11 0.13% 

Ruins 4 0.06% 

Shumway Arroyo AMP 23 0.10% 

Waterflow Community 3 0.06% 

Total 96  
1 Rounded to nearest  whole acre.Acres of disturbance from proposed structures and 

from access roads may overlap.  

AMP  Allotment Management Plan 
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A variety of range improvements may also be found on land that 
the transmission line may follow. Range improvements include, but 
are not limited to, water sources, fences, and gates. In areas where 
the proposed transmission line and fences coincide, direct effects to 
fences would include removal or opening of sections to 
accommodate construction traffic. Permittees and lessees would be 
notified prior to opening or removal of fences, and fences and gates 
would be repaired or replaced to pre-disturbed condition as 
detailed in EPMs 18, 45, 57, and 58, listed in Exhibit 2-23. In 
addition, as specified in EPMs 4 and 55, contractors would receive 
training prior to construction and construction activities would be 
located to minimize disturbances to livestock, where practicable. 

Temporary direct effects to grazing activities from construction 
would include noise and disruption from the presence of workers 
and construction equipment. Dust created from project construction 
could indirectly affect forage palatability by coating vegetation in 
the area adjacent to the Preferred Alternative. These effects would 
be localized and temporary. Possible effects related to dust would 
be minimized through the implementation of a fugitive dust plan 
discussed in EPM 64 and listed in Exhibit 2-23. 

New Mexico State Lands 
Temporary effects from construction could occur, as discussed 
above for BLM lands. The transmission line for the Preferred 
Alternative would pass through approximately 4 miles of New 
Mexico state lands and portions of seven agricultural leases. An 
estimated total of 11.9 acres of temporary disturbance would occur; 
acres disturbed during the construction phase of the project on New 
Mexico state agricultural leases are shown below in Exhibit 3-26, 
New Mexico State Land Agricultural Leases Temporarily Affected 
by Construction Disturbance for the Preferred Alternative. Less 
than 1 percent of all allotments on New Mexico state lands would 
be affected during construction, and disturbance at any given site 
and the total duration of construction would generally be limited to 
only a portion of the 18- to 24-month construction period. 
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Exhibit 3-26 
New Mexico State Land Agricultural Leases Temporarily 
Affected by Construction Disturbance for the Preferred 
Alternative 

Agricultural 
Lease 

Acres of Disturbance from 
Structure Work Areas 

Percentage of Lease Temporarily 
Disturbed 

G00128 0 0% 

GO1963 4.9 0.38% 

GO2195 0 0% 

GM0457 3.5 0.27% 

GM1400 0.7 0.29% 

GM1794 0 0% 

GT0716 1.4 0.29% 

GT2540 1.4 0.05% 

Total 11.9  

Acres of substation disturbance are the same for permanent and temporary disturbance.  

 
In addition to the disturbance listed above, the Preferred 
Alternative would require three sites for wire pulling, tensioning, 
splicing are, with approximately 2.1 acres of disturbance per site. 
Negligible effects are anticipated to grazing livestock from the 
pulling and tensioning sites, because each site would be active for 
short periods of time throughout the 18- to 24-month construction 
period. 

Guard structures represent an additional disturbance. With the 
Preferred Alternative, approximately six sites are anticipated on 
New Mexico state lands with a total disturbance of 0.06 acre for all 
six sites. Grazing would be temporarily excluded from these areas; 
however, due to the small area of disturbance, no measurable 
effects on livestock grazing are anticipated. No fly yards or 
substations are proposed on New Mexico state lands. 

Access rights-of-way for road construction would result in 
additional disturbance of approximately 29 acres. Levels of 
disturbance for access roads with the Preferred Alternative are 
shown in Exhibit 3-27, Temporary Disturbance of New Mexico State 
Land Agricultural Leases for the Preferred Alternative – Proposed 
Access Roads and Roads with Improvements. 
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Exhibit 3-27 
Temporary Disturbance of New Mexico State Land 
Agricultural Leases for the Preferred Alternative – 
Proposed Access Roads and Roads with Improvements 

Agricultural 
Lease 

Acres of Disturbance  
from Access Roads  

(30- and 50-foot-wide  
right-of-way)1 

Percentage of  
Range Unit Disturbed 

G00128 0.0 0.00% 

GO1963 7 0.54% 

GO2195 3 0.16% 

GM0457 5 0.39% 

GM1400 1 0.42% 

GM1794 0.0 0.00% 

GT0716 2 0.42% 

GT2540 11 0.42% 

Total 29  
1 Rounded to nearest  whole acre.Acres of disturbance from proposed structures and 

from access roads may overlap 

 
SUIT Lands 
The nature and type of temporary effects on SUIT lands for the 
Preferred Alternative would be as described for BLM lands. An 
estimated total of 65.8 acres of temporary disturbance would occur 
on SUIT lands as shown below in Exhibit 3-28, SUIT Range Units 
Temporarily Affected by Construction Disturbance for the 
Preferred Alternative. 

Less than 1 percent of all allotments on SUIT lands would be 
affected during construction, and disturbance at any given site and 
the total duration of construction would generally be limited to 
only a portion of the 18- to 24-month construction period. 

Exhibit 3-28 
SUIT Range Units Temporarily Affected by Construction 
Disturbance For the Preferred Alternative 

Range Unit 

Acres of Disturbance 
from Structure  

Work Areas 

Percentage of 
Range Unit 
Disturbed 

Pump Canyon 4.9 0.07% 

Sixshooter 35.0 0.27% 

Trail Canyon 25.9 0.24% 

Total 65.8  

Acres of substation disturbance are the same for permanent and temporary disturbance.  
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In addition to the disturbance listed above, the Preferred 
Alternative would affect 12 sites for wire pulling, tensioning, and 
splicing, with approximately 2.1 acres of disturbance per site. 
Negligible effects are anticipated to grazing livestock from the 
pulling and tensioning sites because each site would be active for 
short periods of time throughout the 18- to 24-month construction 
period. 

Guard structures represent an additional disturbance. With the 
Preferred Alternative, approximately 19 sites are anticipated on 
SUIT lands with a total disturbance of 0.19 acre. Grazing would be 
temporarily excluded from these areas; however, due to the small 
area of disturbance, no measurable effects on livestock grazing are 
anticipated. 

As described for BLM lands, temporary disturbance from new 
access roads and improvements to existing access roads would 
result in disturbance in a 30- to 50-foot-wide area depending on the 
site-specific level of improvements required. With the Preferred 
Alternative, a total of 50 acres would be disturbed for access road 
construction as shown in Exhibit 3-29, Temporary Disturbance of 
SUIT Range Units for the Preferred Alternative – Proposed Access 
Roads and Roads with Improvements. This represents less than 
1 percent of all range units that would be affected, and the total 
duration would be limited to only a portion of the 18- to 24-month 
construction period. 

Exhibit 3-29 
Temporary Disturbance of SUIT Range Units for the 
Preferred Alternative – Proposed Access Roads and 
Roads with Improvements 

Range Unit 

Acres of Disturbance 
from Access Roads 

(30- and 50-foot  
right-of-way)1 

Percentage of 
Range Unit Disturbed 

Pump Canyon 6 0.09% 

Sixshooter 22 0.16% 

Trail Canyon 22 0.20% 

Total 50  
1 Rounded to nearest  whole acre. Acres of disturbance from proposed structures and 

from access roads may overlap.  
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Private Lands 
Temporary effects from construction could occur, as discussed 
above for BLM lands; therefore, there is potential for effects to 
grazing operations on private lands where they overlap with 
private range operations. The nature and type of direct and indirect 
effects would be as described for BLM lands. 

3.6.4.3 Mitigation 
No mitigation measures are proposed. 

3.6.5 Proposed Action  

3.6.5.1 Permanent Effects 

BLM Lands 
Effects for the Proposed Action would be similar to those discussed 
above for the Preferred Alternative. Differences between the two 
alternatives are discussed below. 

The Proposed Action would have more transmission line support 
structures and would therefore affect approximately 1.35 more acres 
than the Preferred Alternative. The area that would be permanently 
affected by the Proposed Action is shown in Exhibit 3-30, 
Permanent Disturbance of BLM Grazing Allotments for the 
Proposed Action – Proposed Structures and Substations.  

The acreage that would be permanently disturbed by the Proposed 
Action in each allotment would remain less than 1 percent of its 
area. Therefore, there would be no measurable effects upon grazing 
capacity (AUMs) and no change in the authorized uses for the 
allotments. 

 
Exhibit 3-30 
Permanent Disturbance of BLM Grazing Allotments for the Proposed Action – 
Proposed Structures and Substations 

Allotment 

Number of 
Proposed 
Structures 

Acres of 
Disturbance 

from Proposed 
Structures 

Acres of  
Disturbance from 

Proposed 
Substations 

Percentage of  
Allotment  
Disturbed 

Farmington Glade 36 0.75 0 0.003% 

Flora Vista 15 0.32 0 0.002% 

Hartley Springs 25 0.33 0 0.003% 

Lonetree Mountain AMP 64 0.05 0 Less than 0.001% 

North Hogback 3 0.06 0 0.001% 
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Exhibit 3-30 
Permanent Disturbance of BLM Grazing Allotments for the Proposed Action – 
Proposed Structures and Substations 

Allotment 

Number of 
Proposed 
Structures 

Acres of 
Disturbance 

from Proposed 
Structures 

Acres of  
Disturbance from 

Proposed 
Substations 

Percentage of  
Allotment  
Disturbed 

Pinon Mesa 21 0.38 0 0.004% 

Ruins 35 0.89 23 
(Kiffen Canyon  

substation) 

0.34% 

Shumway Arroyo AMP 68 1.51 0 0.007% 

Waterflow Community 8 0.21 20 
(Three Rivers 

substation) 

0.40% 

Total 275 4.59 43  

Acres of disturbance from proposed structures and from access roads may overlap.  

AMP = Allotment Management Plan 

 
Conversely, the Proposed Action would affect 8 fewer acres of 
grazing lands than the Preferred Alternative due to the construction 
of access roads. Exhibit 3-31, Permanent Disturbance of BLM 
Grazing Allotments for the Proposed Action – Proposed Access 
Roads, show the acreages of forage areas and grazing allotments 
that would be permanently disturbed by the operation and 
maintenance of new access roads. Taken together, the Proposed 
Action would affect about 6.65 fewer acres of grazing lands than the 
Preferred Alternative, though the amount of land affected would 
remain less than 1 percent of the allotment disturbed, so neither 
alternative would result in measurable effects to grazing capacity 
(AUMs) and there would be no change in the authorized uses for 
the allotments. 
Exhibit 3-31 
Permanent Disturbance of BLM Grazing Allotments for the 
Proposed Action – Proposed Access Roads  

Allotment 

Acres of Disturbance from  
Proposed Access Roads 

(20-foot-wide permanent road surface)1 

Percentage of  
Allotment  
Disturbed 

Farmington Glade 3 0.01% 

Flora Vista 1 0.01% 

Hartley Springs 4 0.04% 

Lonetree Mtn. AMP 18 0.11% 

North Hogback 0 0.00% 
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Exhibit 3-31 
Permanent Disturbance of BLM Grazing Allotments for the 
Proposed Action – Proposed Access Roads  

Allotment 

Acres of Disturbance from  
Proposed Access Roads 

(20-foot-wide permanent road surface)1 

Percentage of  
Allotment  
Disturbed 

Pinon Mesa 3 0.04% 

Ruins 4 0.03% 

Shumway Arroyo AMP 8 0.04% 

Waterflow Community 2 0.04% 

Total 43  

Note that acres of  disturbance from proposed structures and from access roads may overlap.  

AMP = Allotment Management Plan 
1  Rounded to nearest  whole acre.  

 

New Mexico State Lands 
Effects for the Proposed Action would be similar to those discussed 
above for the Preferred Alternative. Differences between the two 
alternatives are discussed below. 

The Proposed Action would affect 0.07 additional acres of grazing 
lands due to structures than the Preferred Alternative. Disturbance 
from proposed access roads is 21.5 total acres, approximately 
4.7 acres more than the Preferred Alternative. Taken together, the 
Proposed Action would affect 4.7 more acres of grazing areas on 
New Mexico state lands. The amount of acreage that would be 
disturbed by the Proposed Action within all agricultural leases 
would be less than 1 percent of their respective areas; so there 
would be no measurable effects upon grazing capacity or a change 
in the authorized uses for these allotments. 

Acres affected on New Mexico state land agricultural leases are 
shown in Exhibit 3-32, Permanent Disturbance of New Mexico State 
Land Agricultural Leases for the Proposed Action – Proposed 
Structures, and Exhibit 3-33, Permanent Disturbance of New 
Mexico State Land Agricultural Leases for the Proposed Action – 
Proposed Access Roads. 
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Exhibit 3-32 
Permanent Disturbance of New Mexico State Land Agricultural Leases for the 
Proposed Action – Proposed Structures 

Agricultural Lease 
Number of Proposed 

Structures 
Acres of Disturbance from 

Proposed Structures 
Percentage of  

Lease Disturbed 

G00128 0 0.00 0% 

GO1963 11 0.04 0.003% 

GO2195 0 0.20 Less than 0.001% 

GM0457 6 0.12 0.009% 

GM1400 2 0.04 Less than 0.001% 

GM1794 0 0.00 0% 

GT0716 2 0.04 Less than 0.001% 

GT2540 7 0.14 Less than 0.001% 

Total 28 0.58  

Note that acres of  disturbance from proposed structures and from access roads may overlap.  

 
Exhibit 3-33 
Permanent Disturbance of New Mexico State Land 
Agricultural Leases for the Proposed Action – Proposed 
Access Roads 

Agricultural 
Lease 

Acres of Disturbance from 
Proposed Access Roads 
(20-foot-wide permanent 

road surface) 
Percentage of  

Lease Disturbed 

G00128 0.0 0.00% 

GO1963 6.3 0.49% 

GO2195 0.5 Less than 0.01% 

GM0457 2.1 0.16% 

GM1400 0.5 0.21% 

GM1794 0.0 0.00% 

GT0716 2.1 0.44% 

GT2540 10.0 0.38% 

Total 21.5  
Note that acres of  disturbance from proposed structures and from access roads may overlap.  

 
SUIT Lands 
Effects on SUIT Lands would be the same as described for the 
Preferred Alternative. 

Private Lands 
The Proposed Action passes through approximately 1,520 acres of 
private land, which is 10 acres less than for the Preferred 
Alternative. An undetermined portion of the private land in the 
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study area is zoned for agricultural use and may include pastures 
that are rotated for grazing livestock. Effects to private grazing 
lands would be similar to those discussed previously for BLM 
lands. 

3.6.5.2 Temporary Effects 

BLM Lands 
Temporary effects for the Proposed Action would be similar to 
those discussed for the Preferred Alternative. However, the 
Proposed Action would affect a larger area of grazing lands than 
the Preferred Alternative. For all project elements (structure work 
areas, substations, access roads, pull sites, and guard structures), 
the Proposed Action would affect an additional 169.49 acres of 
grazing lands than the Preferred Alternative. However, the 
percentage of allotments affected would still remain less than 
1 percent for each allotment, so the Proposed Action would not 
have a measurable effect to grazing. 

Grazing areas that would be temporarily affected during 
construction of the transmission line and substations are shown 
below in Exhibit 3-34, BLM Grazing Allotments Temporarily 
Affected by Construction Disturbance for the Proposed Action. The 
Proposed Action would affect approximately 96.6 more acres of 
grazing lands due to structure work areas and substations than the 
Preferred Alternative. 

 
Exhibit 3-34 
BLM Grazing Allotments Temporarily Affected by Construction Disturbance for 
the Proposed Action 

Allotment 

Acres of Disturbance 
from Structure 

Work Areas 

Acres of Disturbance 
from Substation 

Construction 

Total Acres of 
Disturbance from 

Construction 

Percentage of 
Allotment 
Disturbed 

Farmington Glade 25.2 0 25.2 0.11% 

Flora Vista 10.5 0 10.5 0.05% 

Hartley Springs 17.5 0 17.5 0.17% 

Lonetree Mountain AMP 44.8 0 44.8 0.29% 

North Hogback 2.1 0 2.1 0.05% 

Pinon Mesa 14.7 0 14.7 0.17% 



 San Juan Basin Energy Connect Project Draft EIS      3-61 

Exhibit 3-34 
BLM Grazing Allotments Temporarily Affected by Construction Disturbance for 
the Proposed Action 

Allotment 

Acres of Disturbance 
from Structure 

Work Areas 

Acres of Disturbance 
from Substation 

Construction 

Total Acres of 
Disturbance from 

Construction 

Percentage of 
Allotment 
Disturbed 

Ruins 
24.5 

23 
(Kiffen Canyon 

substation) 
44.5 0.68% 

Shumway Arroyo AMP 47.6 0 47.5 0.21% 

Waterflow Community 
5.6 

20 
(Three Rivers substation) 

25.6 0.51% 

Total 192.5 43 235.5  

Acres of substation disturbance are the same for permanent and temporary disturbance.  

AMP = Allotment Management Plan 

 
Effects from the Proposed Action from wire pulling and tensioning 
sites and guard structures would be the same as discussed for the 
Preferred Alternative and would not measurably affect livestock 
grazing, due to the small footprint of the effects. 

Disturbance from access roads construction would increase by 
73 acres for the Proposed Action as compared to the Preferred 
Alternative. The range of disturbance from road construction and 
improvement activities within each allotment by the Proposed 
Action is discussed below in Exhibit 3-35, Temporary Disturbance 
of BLM Grazing Allotments for the Proposed Action – Proposed 
Access Roads and Roads with Improvements.  

Exhibit 3-35 
Temporary Disturbance of BLM Grazing Allotments for the 
Proposed Action – Proposed Access Roads and Roads with 
Improvements 

Allotment 

Acres of Disturbance  
from Access Roads  

(30- and 50-foot-wide right-of-way)1 
Percentage of  

Allotment Disturbed 

Farmington Glade 31 0.13 % 

Flora Vista 10 0.05 % 

Hartley Springs 24 0.23 % 

Lonetree Mtn. AMP 21 0.13 % 

North Hogback 3 0.06 % 

Pinon Mesa 19 0.22 % 

Ruins 20 0.29 % 
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Exhibit 3-35 
Temporary Disturbance of BLM Grazing Allotments for the 
Proposed Action – Proposed Access Roads and Roads with 
Improvements 

Allotment 

Acres of Disturbance  
from Access Roads  

(30- and 50-foot-wide right-of-way)1 
Percentage of  

Allotment Disturbed 

Shumway Arroyo AMP 38 0.17 % 

Waterflow Community 3 0.06 % 

Total 169  

Note that acres of  disturbance from proposed structures and from access roads may overlap.  

AMP  Allotment Management Plan 
1 Rounded to nearest  whole acre.  

 

New Mexico State Lands 
Temporary effects from construction of the Proposed Action would 
be similar to those discussed for the Preferred Alternative. In total, 
the Proposed Action would affect approximately 1.6 additional 
acres of agricultural leases on New Mexico state lands; however, 
this additional disturbance is not meaningfully different than the 
Preferred Alternative and represents less than one percent of all 
allotments on New Mexico state lands. 

The Proposed Action would pass through approximately 4 miles of 
New Mexico state lands and portions of seven agricultural leases. 
The Proposed Action would disturb approximately 19.6 acres of 
agricultural leases for structure work areas. as shown below in 
Exhibit 3-36, New Mexico State Land Agricultural Leases 
Temporarily Affected by Construction Disturbance for the 
Proposed Action. In comparison, the Preferred Alternative would 
affect 11.9 acres with structure work areas. 

Exhibit 3-36 
New Mexico State Land Agricultural Leases Temporarily 
Affected by Construction Disturbance for the Proposed 
Action 

Agricultural 
Lease 

Acres of Disturbance from 
Structure Work Areas 

Percentage of  
Range Unit Disturbed 

G00128 0 0% 

GO1963 7.7 0.60% 

GO2195 0 0% 

GM0457 4.2 0.33% 
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Exhibit 3-36 
New Mexico State Land Agricultural Leases Temporarily 
Affected by Construction Disturbance for the Proposed 
Action 
Agricultural 
Lease 

Acres of Disturbance from 
Structure Work Areas 

Percentage of  
Range Unit Disturbed 

GM1400 1.4 0.58% 

GM1794 0 0% 

GT0716 1.4 0.29% 

GT2540 4.9 0.19% 

Total 19.6  

Acres of substation disturbance are the same for permanent and temporary disturbance.  

1 Rounded to nearest  whole acre.  

 

Proposed access roads for the Proposed Action would result in 
approximately 22.9 acres of additional disturbance for access road 
construction as shown in Exhibit 3-37, Temporary Disturbance of New 
Mexico State Land Agricultural Leases for the Proposed Action – 
Proposed Access Roads and Road with Improvements. In comparison, 
the Preferred Alternative would disturb 29 acres of grazing areas for 
access road construction. The number of wire pulling, tensioning, and 
splicing sites and guard structures are similar for the two alternatives. 

 
Exhibit 3-37 
Temporary Disturbance of New Mexico State Land Agricultural 
Leases for the Proposed Action – Proposed Access Roads and 
Roads with Improvements 

Agricultural Lease 

Acres of Disturbance  
from Access Roads  

(30- and 50-foot-wide right-of-way)1  

Percentage of  
Range 

Unit Disturbed 

G00128 0.0 0.00% 

GO1963 6.4 0.50% 

GO2195 0.47 0.00% 

GM0457 2.3 0.18% 

GM1400 0.53 0.22% 

GM1794 0.0 0.00% 

GT0716 2.4 0.50% 

GT2540 10.8 0.42% 

Total 22.9  

Note that acres of  disturbance from proposed structures and from access roads may overlap.  
1  Rounded to nearest  whole acre.  
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What is a KOP? 

A key observation point 
(KOP) is a viewpoint typically 
located along commonly 
traveled routes or observation 
areas with unique or 
interesting landscapes. 
 

SUIT Lands 
Temporary effects from the Proposed Action on SUIT lands would 
be the same as described for the Preferred Alternative.  

Private Lands 
Effects to grazing on private lands from the Proposed Action would 
be the same as discussed for the Preferred Alternative. 

3.6.5.3 Mitigation 
No mitigation measures are proposed. 

3.7 Visual Resources 
3.7.1 Study Area 

The study area for visual resources was expanded to conduct visual 
contrast ratings from the most critical viewpoints, called key 
observation points (KOPs). KOPs are usually located along 
commonly traveled routes or at other likely observation points. 

3.7.2 Methods 

BLM’s visual contrast rating system was used to analyze potential 
effects to visual resources. BLM’s visual contrast rating system 
involves identifying the degree of contrast between major 
landscape features (land, water, vegetation, and structures) and the 
features of the alternatives using basic design elements (form, line, 
color, and texture). The analysis involves determining whether the 
potential visual effects from proposed ground-disturbing activities 
or developments will meet the VRM class objectives established for 
the area by comparing the results of the visual resource contrast 
ratings with VRM class objectives. The visual resource contrast 
rating system is described in BLM Handbook H 8431-1, Visual 
Resource Contrast Rating.26 

The visual quality analysis involved the following steps: 

• Identify KOPs (critical viewpoints in the study area) in 
consultation with the BLM. 

• Visit each KOP and photograph existing landscape conditions. 

26 BLM 1986 
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• Create photo simulations for selected KOPs, and complete BLM 
Form 8400-4 for each KOP. 

The BLM identified 12 KOPs in the study area based on guidance in 
BLM Handbook H 8431-1, review of public comments, and best 
professional judgment. These KOPs are shown in Exhibit 3-47, Key 
Observation Points. KOPs are typically selected only for BLM-
managed lands. However, the alternatives cross both BLM-
managed and non-BLM-managed lands. In order to capture 
representative views of the alternatives that viewer groups are 
likely to encounter, as well as to address views found along the 
entire study area, KOPs were selected for both BLM-managed and 
non-BLM-managed lands. Similarly, visual contrast rating forms 
were completed for all KOPs in order to maintain consistency for 
the effects analysis. KOPs 1, 2, 4, 5, 6, 7, 8, and 9 provide 
representative views of BLM-managed lands in the vicinity of the 
KOPs. KOPs 3, 10, 11, and 12 provide representative views that are 
not located on BLM-managed lands. 

For BLM-managed lands, KOPs 1, 2, 4, and 5 are managed for VRM 
Class III objectives. The VRM Class III objective is to partially retain 
the existing character of the landscape, and the level of change to the 
characteristic landscape should be moderate. For BLM-managed lands, 
KOPs 6, 7, 8, and 9 are managed for VRM Class IV objectives. The 
VRM Class IV objective is to provide for management activities which 
require major modification of the existing character of the landscape; 
the level of change to the characteristic landscape can be high. 

If changes to the landscape do not meet the VRM class objective for 
the area, the BLM can either identify mitigation that would allow 
the project to meet VRM class objectives, deny the application for 
the project, or amend the RMP for the area. For non-BLM-managed 
land, an evaluation of the conformance of the alternatives to VRM 
class objectives was not conducted because VRM classes are only 
established for BLM-managed lands. Effects on each KOP, however, 
were still documented using BLM Form 8400-4. These forms are 
located in Appendix E, Visual Contrast Rating Worksheets and 
Study Area Photos. 
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What is VRM? 

Visual resource management 
(VRM) is a tool to identify and 
map essential landscape 
settings to meet public 
preferences and recreational 
experiences today and into the 
future. 
 

3.7.3 Affected Environment 

Visual resources refer to the visible physical features (land, water, 
vegetation, animals, structures, and other features) on a landscape. 
These features contribute to the scenic or visual quality and appeal 
of the landscape. Linear projects, such as the SJBEC Project, are 
rated from areas representing the most critical viewpoints. These 
include views from communities or road crossings; viewpoints 
representing typical views encountered in representative 
landscapes, if not covered by critical viewpoints; and any special 
project or landscape features such as a skyline crossing, river 
crossing, or substation. 

Existing transmission lines parallel the transmission line routes for 
the Preferred Alternative and the Proposed Action in several 
segments of the study area as shown in Exhibit 3-5, Existing 
Transmission Lines. An existing 345 kV line begins at the Shiprock 
Substation in Segment 1 and continues to the end of Segment 4 
(where the route turns to the east and parallels the state line). An 
existing 115 kV line traverses portions of Segments 1 and 3 and all 
of Segments 4 and 8 in the study area. Also, substations for the 
Preferred Alternative and the Proposed Action are in areas where 
there are existing substations. 

3.7.3.1 BLM Lands 
Management of visual resources on BLM-managed land is 
influenced by the Federal Land Policy and Management Act of 1976 
and the Farmington RMP with Record of Decision dated September 
2003 and updated in December 2003. Under the Federal Land 
Policy and Management Act, public lands are to be managed in a 
manner that protects scenic values. The Farmington RMP identifies 
visual resource management (VRM) classes with objectives for 
managing visual resources on BLM-managed land. 

The BLM’s VRM system is a way to identify and evaluate scenic 
values to determine the appropriate levels of management.27 It 
helps to ensure that actions taken on public lands will benefit the 
visual qualities associated with the described landscape. 

27 BLM 1984 
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The BLM’s VRM system consists of two stages: inventory and 
analysis (visual resource contrast rating). The BLM classifies visual 
resources by conducting a visual resource inventory (VRI). This 
process is described in detail in BLM Handbook H-8410-1, Visual 
Resource Inventory.28 The VRI has three components: scenic 
quality, sensitivity, and distance zone. The most recent VRI was 
conducted in 2009.29 

Scenic Quality 
Scenic quality is a measure of the visual appeal of a tract of land. In 
the VRI process, BLM-managed lands are given an A, B, or C rating 
based on the apparent scenic quality. Scenic quality is determined by 
considering seven key factors: landform, vegetation, water, color, 
adjacent scenery, scarcity, and cultural modification. Scenic quality 
rating units with the most visual appeal are rated A, while scenic 
quality rating units with the least visual appeal are rated C. The 
study area is within scenic quality rating units rated either B or C for 
scenic quality. Descriptions of these scenic quality rating units in the 
study area are provided below and are illustrated in Exhibit 3-38, 
Scenic Quality Rating Units. Specific areas that fall within the study 
area include: 

001 Pinon Mesa 

Pinon Mesa, an elongated bluff with steep cliffs, serves as the visual 
focal point in this area. The mesa is comprised of dramatic, eroded 
cliffs and light brown to buff colored rock outcrops. The vertical 
cliffs with their diagonal talus slopes provide contrast to the overall 
horizontal landscape. 

The dominant vegetation is dark green pinon and juniper which is 
patchy and scattered on the talus slopes, but forms a continuous 
mass on the top of the mesa. Grey-green grasses and shrubs 
comprise the remainder of the vegetation. 

28 BLM 1986 
29 Otak 2009 
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002 Hutch Canyon 

This area contained rolling hills incised by draws in addition to 
eroded hills and low, table mesas. The primarily horizontal 
landscape is muted gray, buff, and brown in color. The vegetation 
is comprised of green juniper with a grass understory. 

019 Lone Tree Mountain  

The area is characterized by rolling hills, open sagebrush valleys, 
and gentle slopes. A prominent, but not dramatic, mountain is the 
focal point for the area. The area is mostly covered by pinon/juniper 
woodland and sagebrush, but a few areas are devoid of vegetation. 
Colors vary from the browns and beiges of the soils to the greens 
and grays of the vegetation. 

Cox Canyon is in the Lone Tree Mountain area. It contains a natural 
stone arch in an area visited for recreation. The arch is about 42 feet 
wide and 35 feet tall. This area is near Road 2310. 

021 Glade 

The area is comprised of a broad valley with rolling hills to the east 
and low bluffs to the west. Vegetation is low, continuous sage. 
Colors vary from the beiges and grays of the soil to the greens and 
grays of the vegetation. Power lines and well sites are noticeable 
and add vertical lines to the otherwise horizontal landscape. 

028 Hogback 

This area is characterized by a long series of overlapping triangular 
rock features and steep rock outcrops. The horizontal contains 
complex, undulating diagonal lines. Colors vary from browns and 
beiges of the soil to the greens of the thin shrub and grass 
understory. 

037 La Plata Cliffs 

This area is characterized by rugged cliffs, deep drainages, steep 
eroded slopes, and a narrow alluvial fan. Vegetation consists of 
pinon/juniper in various shades of green, contrasting with the 
browns, beiges, oranges, and grays of the soils. Evidence of 
development is present, including oil tanks and power poles. 
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042 Farmington Upper River Corridors 

The upper river corridors of the FFO retain a scenic, pastoral 
appearance. The level floodplain slopes gently away from the 
rivers. Vegetation includes the bold forms of the trees and low 
vegetation in the fields. Seasonal variations change colors for greens 
to browns to grays. Human activity is noticeable, but does not 
dominate the landscape. 

Sensitivity 
Sensitivity is a measure of the public concern for scenic quality. 
During the sensitivity rating, public lands are assigned high, 
medium, or low sensitivity by analyzing six indicators of public 
concern: type of user, amount of use, public interest, adjacent land 
uses, special areas, and other factors. The study area is within areas 
rated either low or high for sensitivity, except for the Pinon Mesa 
area which is rated medium for sensitivity. Views of the 
alternatives would be afforded to individuals recreating (such as 
mountain bike and OHV riders), individuals driving vehicles along 
local travel routes (primarily NM 170, NM 574, San Juan County 
Road [SJ] 2310, US 550, La Plata County Road [LP] 318, LP 314, and 
LP 315), individuals working on agricultural lands or operating and 
maintaining the extensive network of energy developments 
(primarily oil and gas), and individuals on Native American lands. 

Distance Zone 
The distance zone analysis is conducted to determine the relative 
visibility from travel points or observation points. The distance 
zone for the SJBEC study area is foreground/middle ground, 
meaning most project features are within 3 to 5 miles of travel 
routes and observation points. This indicates activities and 
development may be able to be viewed in detail. 

VRI Classes 
Scenic quality, sensitivity levels, and distance zones are used to 
develop VRI classes for BLM-managed land. As shown in Exhibit 3-39, 
BLM VRI Classes, the SJBEC study area is in an area assigned either 
to VRI Class II or VRI Class IV, except for the Pinon Mesa area which 
is assigned to VRI Class III. 
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Exhibit 3-40 through Exhibit 3-43 are photos showing landscapes 
found throughout the study area. 
 

Exhibit 3-40 
Study Area Northeast of Shiprock Substation 

 

Exhibit 3-41 
Study Area at State Route 170 
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Exhibit 3-42 
Study Area at NM 574 

 

Exhibit 3-43 
Study Area Along State Line at US 550 and Animas River 
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VRM Classes 
Inventory classes are informational in nature and provide the basis 
for considering visual values in the BLM FFO’s RMP. VRM classes 
are assigned through resource management plans. The BLM has four 
VRM classes (classes I through IV). There are no lands in the study 
area designated as VRM Class I or VRM Class II, the BLM’s most 
restrictive visual resource management class. 

VRM classes for the study area are detailed in Exhibit 3-44, VRM 
Classes on BLM Land. Exhibit 3-45, BLM VRM Classes, depicts the 
VRM classes for the study area. 

 
Exhibit 3-44 
VRM Classes on BLM Land  

VRM Class Acres of VRM Class1 

III 510 

IV 1,000 
1 Rounded to nearest  whole acre.Based on VRM classes provided 

in GIS BLM 2013a 

 

The objectives for visual classes found in the study area are 
summarized below: 

• Class III Objectives are to partially retain existing landscape 
character. The level of change to the characteristic landscape 
should be moderate. Management activities may attract 
attention, but should not dominate a casual observer’s view. 
Changes should repeat the basic elements found in the 
predominant natural features of the characteristic landscape. 

• Class IV Objective: Provide for management activities that 
require major modification of the landscape character. The level 
of change to the characteristic landscape can be high. 
Management activities may dominate the view and be the major 
focus of viewer attention. Every attempt should be made, 
however, to minimize the impact of these activities through 
careful location, minimal disturbance, and repetition of the 
basic landscape elements. 
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3.7.3.2 Other Lands in New Mexico 

New Mexico State Lands 
The SJBEC Project would cross lands managed by the NMSLO in 
San Juan County. The scenic quality of these areas is similar to the 
lands described above in Section 3.7.3.1, BLM Lands, Scenic 
Quality. There are no state visual resources policies or guidance for 
these areas. 

Private Lands in New Mexico 
In New Mexico, the SJBEC Project would cross private lands in 
San Juan County. The scenic quality of these areas is similar to the 
lands described above in Section 3.7.3.1. 

National Park Service 
The closest National Park Service land to the the SJBEC Project is 
the Aztec Ruins National Monument, over 6 miles to the east of 
Segment 3 (segments are shown in Exhibit 3-3, Study Area). Due to 
topography and distance, the SJBEC Project is not visible from the 
Aztec Ruins National Monument. 

3.7.3.3 Other Lands in Colorado 

SUIT Lands 
The SJBEC Project would cross SUIT lands. The scenic quality is 
similar to the Lone Tree Mountain area described above in 
Section 3.7.3.1. There are no SUIT visual resources policies or 
guidance for these areas. 

Private Lands in Colorado 
In Colorado, the SJBEC Project would cross private lands in 
La Plata County. These areas are primarily west of Ignacio and 
contain low rolling hills covered with some agricultural fields, 
scattered rural homes, a network of energy developments 
(primarily oil and gas), and a system of county and dirt roads. Most 
vegetation is sparse and low-growing, with the exception of 
scattered clusters of trees and trees following surface water 
drainages. 
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The La Plata County Comprehensive Plan states that district plans 
contain a variety of incentives to protect visual resources.30 The 
SJBEC Project crosses the Southeast La Plata and Florida Mesa 
districts. The Southeast La Plata District is subject to the La Plata 
Land Use Code because a district plan and map have not been 
adopted by the planning commission. The La Plata Land Use Code 
primarily contains encouraged standards for the protection of 
visual resources and development within the corridor district. 

The Florida Mesa District Land Use Plan states the Animas and 
Florida Rivers are valued for their scenic beauty.31 Also, in 
agricultural-rural residential areas, site design should visually 
screen structures while preserving as many trees as possible. In 
areas lacking vegetation, landscaping should be established to 
screen new development. 

3.7.4 No Action Alternative 

With the No Action Alternative, the SJBEC Project would not be 
developed; therefore, no effects on visual resources would occur 
with this alternative. 

3.7.5 Preferred Alternative 

EPMs 60 through 63, described in Exhibit 2-23, have been 
incorporated into the alternatives to minimize visual effects. 
Permanent effects from the Preferred Alternative are identified 
below. 

3.7.5.1 Permanent Effects to BLM-Managed Lands 
Exhibit 3-46, VRM Classes on BLM Land for the Preferred 
Alternative, shows the VRM destinations for BLM lands where 
transmission lines, substations, and access roads associated with the 
Preferred Alternative are proposed. Improvements associated with 
the Preferred Alternative would be located on lands designated as 
VRM Class III or VRM Class IV. 

30 La Plata County 2001a 
31 La Plata County 2001b 
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Exhibit 3-46 
VRM Classes on BLM Land for the Preferred Alternative 

VRM 
Class 

Miles of 
Proposed 

Transmission 
Line 

Acres of 
Proposed 

Transmission 
Line 

Right-of-Way 

Miles of 
Existing 
Access 
Routes 

Miles of 
Proposed 

Access 
Routes 

Acres of 
Existing 
Access 
Routes 

Acres of 
Proposed 

Access 
Routes 

Acres for 
Proposed 

Substations 

III 8.1 miles 240 acres 34.8 miles 1.9 miles 620 acres 50 acres 
20 acres  

(Three Rivers) 

IV 17.3 miles 510 acres 36.9 miles 6.5 miles 670 acres 140 acres 
23 acres 

(Kiffen Canyon) 

The transmission l ine and road corridors have some overlap.  

 

For KOPs 1, 2, 4, 5, 6, 7, 8, and 9, the degree of contrast created by 
the Preferred Alternative would meet VRM class objectives for 
BLM-managed lands. A discussion of these findings and permanent 
direct effects from the Preferred Alternative is provided below. 

Access Roads 
For all KOPs on BLM-managed lands (KOPs, 1, 2, 4, 5, 6, 7, 8, 
and 9), the Preferred Alternative would add new access roads or 
improve existing roads. An abrupt vegetation edge would appear 
along new and improved roads from vegetation removal. Smooth 
access roads would stand out against the moderately coarse texture 
of the terrain. This would affect visual resources by dividing the 
landscape with areas that lack vegetation, altering the natural 
topography, and altering the texture and color of the land surface. 
The new and improved roads would not be highly visible from 
most of the KOPs due to distance, topography, or vegetation. 

Transmission Line 
For KOPs 1, 2, 4, 5, and 6, the Preferred Alternative would add a 
transmission line, using galvanized steel structures, to an area 
containing similar structures and activities. The form, line, color, 
and texture of the transmission line and transmission line structures 
for the Preferred Alternative would resemble nearby structures, 
since existing galvanized steel transmission line structures are 
present in these areas. 

For KOPs 7 and 8, the Preferred Alternative would add a 
transmission line to an area lacking similar nearby structures. The 
transmission line would sit on top of minor elevated areas. 
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Although the form, line, and texture of the transmission line for the 
Preferred Alternative would not resemble nearby structures, the 
color of the wood poles that would be used (brown) is found in the 
surrounding landscape. The surrounding area contains numerous 
well pads; therefore, the Preferred Alternative would continue the 
visual theme of energy-related development in the area. 

For KOP 9, the Preferred Alternative would add a transmission line 
to an area lacking similar nearby structures. The transmission line 
would span topographic depressions and would sit on top of 
prominent elevated areas. Due to distance, minor changes would be 
visible to the skyline of the ridgeline to the west of KOP 9. 
Compared to the ridgeline to the west of KOP 9, the changes to the 
skyline of the ridgeline to the east of KOP 9 would be more visible, 
because the ridgeline is much closer. 

Exhibit 3-47, Key Observation Points, shows the KOPs that were 
evaluated. 

For KOP 9, this segment of the Preferred Alternative would not be 
co-located with similar structures or activities. The centerline of the 
proposed transmission line would pass within approximately 
800 feet of a natural stone arch, which is an area visited for 
recreation. The transmission line, however, would be at a lower 
elevation than the stone arch. Also, the surrounding area contains 
Road 2310 with vehicles traveling at a modest rate of speed 
perpendicular to the transmission line, thereby allowing 
opportunities for viewing the arch and canyon surroundings. 

For KOP 9, the form and line of the Preferred Alternative would not 
resemble nearby elements and would create a moderate degree of 
contrast. The Preferred Alternative would create a weak degree of 
contrast with respect to color, because the color of the transmission 
line structures is found in the surrounding landscape. Self-
weathering steel poles would be used in this area; the poles weather 
to a rust color. The texture of the Preferred Alternative would create 
a moderate degree of contrast, because the Preferred Alternative 
rises above the dominant natural landscape feature (juniper trees). 
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As shown in Exhibit 3-48, Key Observation Point 9 – View West for 
the Preferred Alternative, and Exhibit 3-49, Key Observation 
Point 9 – View East for the Preferred Alternative, the project design 
for the transmission line would meet VRM Class IV objectives for 
BLM-managed lands because the level of change to the landscape 
would be mostly moderate. 

Substations 
New substations would be constructed near KOPs 1 and 6. The 
proposed Three Rivers Substation would be built adjacent to the 
existing Shiprock Substation near KOP 1, an area highly altered by 
similar energy-related development including a power plant, 
substation, and transmission and distribution lines. The proposed 
Kiffen Canyon Substation would be built adjacent to the existing 
City of Farmington Substation located near KOP 6. The new 
substations would consist of components and activities similar to 
those at the adjacent substations. The form, line, color, and texture 
of the substations for the Preferred Alternative would resemble 
adjacent substation components. In these areas, similar facilities 
would be co-located, which would minimize changes to the 
landscape. 

There would be no sources of permanent lighting. Lighting would 
be installed, however, in the event maintenance crews need to 
access the substation at night for repairs. The lighting would only 
be used when necessary. 

3.7.5.2 Permanent Effects to Other Lands 
For KOPs 3, 10, 11, and 12, there are no VRM class objectives 
because the KOPs are not located on BLM-managed lands. The 
level of change to the landscape, however, would be low to 
moderate, similar to the KOPs with representative views on 
BLM-managed lands. The following permanent direct effects 
would occur. 
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Exhibit 3-48  
Key Observation Point 9 – View West for the Preferred Alternative 

 
 

 
Existing and simulated view west. View is from the natural arch in Cox Canyon. 
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Exhibit 3-49  
Key Observation Point 9 – View East for the Preferred Alternative 

 
 

 
Existing and simulated view east from KOP 9. View is from the natural arch in Cox Canyon.  

 

 



3-84      Affected Environment and Environmental Effects 

Access Roads 
For KOPs, 3, 10, 11, and 12, the Preferred Alternative would add 
new access roads or improve existing roads. As described 
previously, an abrupt vegetation edge would appear along new 
and improved roads from vegetation removal. Smooth access roads 
would stand out against the moderately coarse texture of the 
terrain. This would affect visual resources by dividing the 
landscape with areas that lack vegetation, altering the natural 
topography, and altering the texture and color of the land surface. 
The new and improved roads would not be highly visible from 
most of these KOPs due to distance, topography, or vegetation. 

Transmission Line 
For KOP 12, the Preferred Alternative would add conductors to 
existing transmission line structures. No additional transmission line 
structures would be added; therefore, views would change 
minimally. For KOPs 3 and 11, the Preferred Alternative would add 
a transmission line to an area containing similar structures and 
activities. The form, line, color, and texture of the transmission line 
for the Preferred Alternative would resemble nearby structures. As 
shown in Exhibit 3-50, Key Observation Point 3, the transmission line 
would be co-located near similar structures, which would minimize 
changes to the landscape. For KOP 11, the surrounding area contains 
numerous well pads. Therefore, the Preferred Alternative would 
continue the visual theme of energy-related development in the area. 
Also, few viewer groups frequent this area. 

For KOP 10, the Preferred Alternative would add a transmission 
line to an area lacking similar nearby structures. As shown in 
Exhibit 3-51, Key Observation Point 10, the transmission line would 
sit on top of prominent elevated areas. The aerial marker balls 
would attract a viewer’s attention. At its lowest point, the power 
line would be approximately 187 feet above the Animas River. 
Although the line of the transmission line for the Preferred 
Alternative would not resemble nearby structures, the form, color, 
and texture of the poles, which would change to brown, weathered 
steel over time, is found in the surrounding landscape. Also, the 
surrounding area contains US 550 with vehicles traveling at a high 
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rate of speed perpendicular to the transmission line, thereby 
limiting viewing time of the transmission line. 

Iron Horse Substation 
As shown in Exhibit 3-52, Key Observation Point 12, the Preferred 
Alternative would expand the existing substation. The expanded 
substation would be approximately twice the size of the existing 
substation. The existing substation is 2.5 acres, and the expanded 
substation would expand the substation to an area of 5 acres. A 
buffer area of 1 acre would be provided outside of the substation 
fence line. The expanded substation would consist of components 
and activities similar to those at the existing substation. The form, 
line, color, and texture of the substation for the Preferred 
Alternative would resemble existing substation components. In this 
area, similar structures would be co-located, which would 
minimize changes to the landscape. 

There would be no sources of permanent lighting at the substation. 
Lighting would be installed, however, in the event maintenance 
crews need to access the substation at night for repairs. The lighting 
would only be used when necessary. 

3.7.5.3 Temporary Effects 
Temporary direct effects to visual resources would occur from 
ground-disturbing activities at structure work areas, proposed 
substations, and access roads. To the extent practicable and feasible, 
activities would be located within the right-of-way. During the 
construction period, crews may be working concurrently on several 
parts of the line. Therefore, the temporary effects to visual resources 
described below may occur at the same time in multiple locations. 

Ground Disturbance and Dust 
Construction activities at structure work areas, proposed substations, 
and access roads would disturb the ground surface and require 
removing vegetation, which would affect visual resources by creating 
land barren of vegetation when compared to adjacent land. Also, 
ground disturbances would affect visual resources by creating exposed 
soil with a different texture and color than undisturbed soil. These 
temporary effects would be minimized through the implementation of 
EPMs 17, 22, 28, 29, and 31 identified in Exhibit 2-23. 
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Exhibit 3-50 
Key Observation Point 3 

 
 

 
Existing and simulated view northeastward from KOP 3 
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Exhibit 3-51 
Key Observation Point 10 

 
 

 

Existing and simulated view northeastward from KOP 10. 
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Exhibit 3-52 
Key Observation Point 12 

 

 
 

 

View southeastward from KOP 12. 
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In addition, ground-disturbing activities would generate dust from 
vehicle movement, excavation, and from wind blowing across 
exposed soil. Fugitive dust would affect visual resources by 
diminishing atmospheric clarity. This effect would be minor, since 
the dust would settle in minutes and would be minimized by 
implementing a fugitive dust control plan as outlined in EPM 64 in 
Exhibit 2-23. Dust from vehicle movement and wind is common in 
the area since there are many access roads in the study area that are 
used by oil and gas operators, other transmission line operators, 
and recreational users. 

Construction Lighting 
Lights would be used during construction only when necessary for 
safety. Effects to surrounding areas would be minimal since 
nighttime work is not proposed, and lighting would be kept to a 
minimum. 

Glare 
Reflective surfaces on construction equipment and vehicles create 
glare. The intensity and amount of glare would vary depending on 
sunlight and the time of day. This would affect visual resources by 
adding points of illumination not found naturally in the landscape. 
The effect of glare would be minimal, since the Preferred 
Alternative would be constructed in an area where there are few 
receptors. 

Cluttered Views 
During construction, views in the study area would be cluttered 
with construction equipment and construction materials. The color 
and geometric, boxy forms of construction materials and equipment 
would contrast with the rolling form of the terrain and the scattered 
vegetation. The rigid vertical elements would create various focal 
points on a mostly open landscape and would not mimic other 
landscape elements, which are mostly vegetation. The color of 
construction equipment and vehicles would not resemble the 
muted tans and greens of the terrain and vegetation. 

The effects described above would occur in a particular area for a 
short period of time (weeks or months) and would be minimal; 
there are few viewers that frequent most of the study area and 
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maintenance vehicles are common in the area due to the presence of 
oil and gas infrastructure. After construction is completed, all 
equipment would be removed, and staging and construction areas 
would be reclaimed to a pre-disturbance condition. The following 
EPMs would minimize effects related to cluttered views: 15, 17, 22, 
28, 29, 31, 62, and 63 identified in Exhibit 2-23. 

3.7.5.4 Mitigation 
No mitigation measures are proposed in this VRM Class IV area. 

3.7.6 Proposed Action 

3.7.6.1 Permanent Effects 
Exhibit 3-53, VRM Classes on BLM Land for the Proposed Action, 
shows the VRM destinations for BLM lands where transmission 
lines, substations, and access roads associated with the Proposed 
Action are proposed. Improvements associated with the Proposed 
Action would be located on lands designated as VRM Class III or 
VRM Class IV. 

Exhibit 3-53 
VRM Classes on BLM Land for the Proposed Action  

VRM 
Class 

Miles of 
Proposed 

Transmission 
Line 

Acres of 
Proposed 

Transmission 
Line  

Right-of-Way 

Miles of 
Existing 
Access 
Routes 

Miles of 
Proposed 

Access 
Routes 

Acres of 
Existing 
Access 
Routes 

Acres of 
Proposed 

Access 
Routes 

Acres for 
Proposed 

Substations 

III 7.6 miles 230 acres 35 miles 2.2 miles 630 acres 60 acres 
20 acres  

(Three Rivers) 

IV 17.9 miles 540 acres 41.3 miles 6.1 miles 740 acres 140 acres 
23 acres  

(Kiffen Canyon) 

The transmission l ine and road corridors have some overlap.  

 

Permanent effects to visual resources for the Proposed Action 
would be the same as discussed for the Preferred Alternative, with 
one exception. The Proposed Action would have greater visual 
effects near the natural stone arch at KOP 9 because this alternative 
would be located about 400 feet closer to the arch and transmission 
structures would not be located in the valley below the arch, as 
proposed with the Preferred Alternative. 
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For KOP 9, the Proposed Action would add a transmission line to 
an area lacking similar nearby structures. The transmission line 
would span topographic depressions and would sit on top of 
prominent elevated areas. Due to distance, minor changes would be 
visible to the skyline of the ridgeline to the west of KOP 9. The 
changes to the skyline of the ridgeline to the east of KOP 9 would 
be more visible, because the ridgeline is much closer. 

This segment of the Proposed Action would not be co-located with 
similar structures or activities. The centerline of the proposed 
transmission line would pass within approximately 400 feet of a 
natural stone arch, which is an area visited for recreation. Also, the 
surrounding area contains Road 2310 with vehicles traveling at a 
modest rate of speed perpendicular to the transmission line, 
thereby allowing opportunities for viewing the arch and canyon 
surroundings. 

The form and line of the Proposed Action would not resemble 
nearby elements and would create a strong degree of contrast. The 
Proposed Action would create a weak degree of contrast with 
respect to color, because the color of the poles is found in the 
surrounding landscape due to the self-weathering steel poles that 
would turn to a rust color over time. The texture of the Proposed 
Action would create a moderate degree of contrast, because it rises 
above the dominant natural landscape feature (juniper trees). 

As shown in Exhibit 3-54, Key Observation Point 9 – View West for 
the Proposed Action, and Exhibit 3-55, Key Observation Point 9 – 
View East for the Proposed Action, the project design for the 
transmission line would meet VRM Class IV objectives for BLM-
administered lands because the level of change to the landscape 
would be mostly moderate. 

3.7.6.2 Temporary Effects 
Temporary effects for the Proposed Action would be the same as 
those discussed for the Preferred Alternative. 

3.7.6.3 Mitigation 
No mitigation measures are proposed in this VRM Class IV area. 
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Exhibit 3-54 
Key Observation Point 9 – View West for the Proposed Action 

 
 
Exhibit 3-55 
Key Observation Point 9 – View East for the Proposed Action 
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3.8 Transportation and Access 
3.8.1 Methods 

The following steps were taken to analyze effects to transportation 
and access throughout the study area. 

• All federal, state, and county roads within the study area were 
identified using GIS. General assessments were made regarding 
effects to traffic and to intersections with proposed access roads. 

• All unnamed service roads on BLM, New Mexico State Trust, 
SUIT, and private lands were identified using GIS. In addition, 
the proposed spur roads that are part of the proposed access 
network for the Preferred Alternative and the Proposed Action 
were identified. 

• All roads proposed for access were categorized under 
Tri-State’s standard road improvement classifications and right-
of-way widths. Tri-State’s improvement classifications include: 

− Existing roads (requiring no improvement) 
− Improvement Level I (overland access) 
− Improvement Level II (minor grading) 
− Improvement Level III (moderate to heavy grading) 
− Surface water crossings 

• For construction, operation, and maintenance, estimates of the 
types and numbers of vehicles were collected. These data were 
used to assess effects to traffic on existing area federal, state, 
county, tribal, and private roads. 

• Traffic data from the New Mexico Department of 
Transportation, the Colorado Department of Transportation, 
and La Plata County were considered. Traffic data were 
unavailable for the SUIT, San Juan County, the BLM, private 
landowners, and the NMSLO. 
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Transportation and Access 
Study Area 

The study area for 
transportation and access is 
the same as the general study 
area described in Section 3.2, 
Study Area. 
 

Indicators used to evaluate the potential effects to transportation 
and access include the following: 

• How vehicles taking materials and personnel to and from the 
project site would affect traffic patterns 

• How roads would be affected 

• Whether construction and operation of the project would cut off 
access to any previously accessible areas 

3.8.2 Affected Environment 

A network of federal highways, state highways, county roads, 
private roads, BLM, SUIT, and other agency roads serves the study 
area as shown in Exhibit 3-56, Existing Roads and Access. 
Throughout the study area there are a range of single-lane, two-
lane, and four-lane roads with varying degrees of improvements 
and a broad range of users. Descriptions of federal, state, and 
county roads are provided to support discussions of access road use 
in the study area. Traffic data are provided when available; 
however, traffic data are unavailable for the majority of access 
roads in the study area because they are generally service roads—
not federal, state, or county system roads. 

3.8.2.1 Federal Highways 
There is one federal highway located within the study area shown in 
Exhibit 3-56: US 550. This interstate highway consists of a four-lane 
artery, with large shoulders, and connects New Mexico and Colorado. 

In Colorado (from the state line to Bondad Hill), the 2011 Colorado 
Department of Transportation data for US 550 indicate the annual 
average daily traffic volume is 7,500 vehicles. Of this, 9 percent of 
the total traffic is associated with commercial trucking. The 
remaining 91 percent is related to commuters, vacationers, and light 
commercial activities. 

In New Mexico, on US 550 from Aztec to the Colorado state line, 
the 2011 annual average daily traffic volume is 7,866 vehicles.32 
No data are available for the percentage of heavy truck volume, 
although it is likely similar to 9 percent listed above for Colorado. 

32 NMDOT 2011 
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3.8.2.2 State Highways 
There are two state highways within the study area. Both are in 
New Mexico and are shown in Exhibit 3-56: NM 170 near the 
eastern edge of Segment 2 and NM 574 in the central portion of the 
North and South Glade area between the communities of La Plata 
and Aztec. 

Limited traffic data are available for both state roads. For 
NM 170 the 2011 annual average daily traffic volume is 
4,889 vehicles. For NM 574, the 2011 annual average daily traffic 
volume is 3,018 vehicles.33 Both state highways are two-lane roads 
with narrow shoulders. 

3.8.2.3 County Roads 
In New Mexico, San Juan (SJ) County roads in the study area 
include SJ 1500, SJ 1980, SJ 2001, SJ 2300, SJ 2310, SJ 6500, and 
SJ 6893, all of which are in good condition. San Juan County has not 
collected road traffic or other data on these seven county roads.34 In 
Colorado, La Plata (LP) County roads in the study area include 
LP 314, LP 318, and LP 319. La Plata County’s traffic data indicate 
that LP 318’s 2011 annual average daily traffic volume is 
3,361 vehicles. LP 314 and LP 319 had annual average daily traffic 
volumes of 1,317 and 239 vehicles in 2011, respectively.35 

3.8.2.4 Roads on BLM Lands 
The BLM has jurisdiction over 76.4 miles of existing roads identified 
in the study area. In general they are partially improved, single-lane 
native-dirt-surface roads or two-track roads with no improvements. 
The primary function of these roads is to provide access for natural 
gas operators, electric utilities, and recreationalists to BLM-
managed lands. Most of the roads parallel existing infrastructure 
such as the Western Area Power Administration’s 345 kV 
transmission line, the City of Farmington’s 115 kV transmission 
line, and the various natural gas pipelines that cross the area. 

33 NMDOT 2011 
34 San Juan County 2012 
35 La Plata County 2006; Hickman 2012 
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As with many of the other roads in the study area, none of these are 
considered system roads or trails by the BLM. As such, the BLM 
does not maintain traffic data for any of these roadways or 
two-tracks. 

3.8.2.5 Roads on State Trust Lands 
There are approximately 18.2 miles of existing roads on New 
Mexico State Trust Lands in the study area. These roads are 
generally single lane and unimproved with native dirt surfaces. No 
traffic data are available. In general, the users are limited to 
ranchers, natural gas providers, electric utilities, and 
recreationalists. 

3.8.2.6 Roads on SUIT Lands 
The SUIT, and the users of its lands (mostly natural gas operators), 
have an extensive and well-defined network of roads. There are 
approximately 34.5 miles of roads on SUIT lands in the study area. 
In general, SUIT roads are 20 to 30 feet wide and have gravel or 
compacted, native dirt surfaces. A consortium of users contributes 
to an annual maintenance fund, which facilitates proactive grading 
and other associated maintenance activities on the entire network of 
roads. 

No traffic data are available for SUIT roads, although it is important 
to note that use is restricted to members of the SUIT and to users 
who possess a valid crossing permit issued by the SUIT. 

3.8.2.7 Roads on Private Lands 
There are approximately 46.4 miles of roads on private lands in the 
study area. The roads are generally associated with ranching or 
natural gas operations and consist of partially improved, single-
lane native-dirt-surface roads or two-track roads with no 
improvements. No traffic data exists for these roads. 

3.8.3 No Action Alternative 

With the No Action Alternative, the SJBEC Project would not be 
developed; therefore, no effects to transportation and access would 
occur with this alternative. 
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3.8.4 Preferred Alternative 

3.8.4.1 Permanent Effects 
Exhibit 3-59, Road Improvements Proposed for the Preferred 
Alternative, shows where existing roads would be improved and 
new roads would be needed for construction, operation, and 
maintenance of the Preferred Alternative. Exhibit 3-57, Access 
Roads Proposed for the Preferred Alternative, shows the 
breakdown of existing and proposed access roads on all lands. As 
designed, existing roads constitute 86 percent (169.1 miles) of the 
197.7 miles of proposed access for the Preferred Alternative. Of 
those roads, 15 percent (25.4 miles) would require ground-
disturbing upgrades. The remaining 14 percent of all roads 
(28.6 miles) are proposed new roads and are primarily located on 
BLM and SUIT lands, although new spur roads are proposed on 
private property and New Mexico state lands. 

Exhibit 3-57 
Access Roads Proposed for the Preferred Alternative 
Road Type BLM NMSLO SUIT Private Total 

Existing (miles) 71.7 17.4 34.5 45.5 169.1 

Proposed (miles) 8.4 1.7 11.6 6.9 28.6 

Total (miles [percentage of total]) 80.1 (40.5) 19.1 (9.7) 46.1 (23.3) 52.4 (26.5) 197.7 (100) 

 

 
In addition to the existing network of roads, Exhibit 3-58, 
Permanent Effects from Access Roads for the Preferred Alternative, 
provides the permanent acreage that would be directly affected to 
build new roads or improve existing roads. 

 
Exhibit 3-58 
Permanent Effects from Access Roads for the Preferred Alternative 

 
BLM 

(acres) 
NMSLO 
(acres) 

SUIT 
(acres) 

Private 
(acres) 

Total 
(acres) 

Acreage of permanent disturbance from access roads to be 
improved (in all classifications) or proposed new access roads.1 54.7 16.6 28.0 31.1 130.4 

1 All  roads wil l  be approximately 20 feet wide wi th rights-of-way ranging from 30 to 50 feet.  
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Project operation would involve periodic inspection and 
maintenance of the transmission line and associated access roads. 
During operation, maintenance crews and vehicles would conduct 
inspection and maintenance activities. Detailed ground inspections 
of the entire transmission line system would take place on a semi-
annual or annual basis. A crew with a service vehicle, typically a 
bucket truck, and four-wheel-drive trucks or all-terrain vehicles 
would patrol the line and make necessary repairs. Personnel and 
equipment traveling to and from sites for operation would not 
noticeably affect traffic volumes on local roads. In addition, access 
roads would be used to access the transmission line in instances 
where emergency repairs are required. Typically, emergency 
repairs would be expected to require a bucket truck and four-
wheel-drive trucks or all-terrain vehicles. 

Federal, State, and County Roads 
Direct permanent effects to federal and state highways and county 
roads located within the study area are not anticipated since the 
Preferred Alternative would not improve or create impediments to 
these roadways. Traffic volumes from maintenance activities would 
be negligible and would not have a measurable effect to roads. 

BLM, New Mexico State Lands, Private, and SUIT Roads 
The area that would be directly affected by road improvements on 
BLM, New Mexico State Trust, and private lands is shown in 
Exhibit 3-58. 

Permanent direct effects that could affect other users of existing 
roads and transportation networks in the study area would include 
noise and disruption from the presence of workers and construction 
equipment during regular maintenance activities. These effects 
would be infrequent, short-term, and localized. These effects are not 
expected to be noticeable to roadway users because existing roads 
in the area currently experience noise and disturbance from 
maintenance activities related to existing transmission lines and oil 
and gas development. 

3.8.4.2 Temporary Effects 
Temporary construction effects to transportation and access would 
primarily be related to the proposed road improvements and new 
road construction. Exhibit 3-60, Temporary Effects from Access 
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Roads for the Preferred Alternative, details these temporary effects 
by land ownership. Direct temporary effects of the Preferred 
Alternative would include 244.4 acres of total disturbance for access 
roads. 

Exhibit 3-60 
Temporary Effects From Access Roads for the Preferred Alternative 
Road Improvement Category BLM NMSLO SUIT Private Total 

Proposed new access roads or access roads to be improved 
(including Improvement Levels I and II) that require a  
30-foot-wide right-of-way (acres) 54.3 19.6 17.8 30.9 122.6 

Proposed new access roads or access roads to be improved 
(including Improvement Levels III and Surface Water Crossings) 
that require a 50-foot-wide right-of-way (acres) 46.3 8.8 40.4 26.3 121.8 

Total Acres Affected 100.6 28.4 58.2 57.1 244.4 

 
Constructing new roads or improving existing ones would result in 
temporary direct effects to the right-of-way outside the road 
surface, potentially including cuts and fills or other features such as 
wing ditches, water bars, and other associated roadway 
infrastructure. As discussed in Section 2.2.7.2, Revegetation, 
temporarily disturbed areas would be regraded, shaped, and 
smoothed to contours close to the original or naturally appearing 
contours to mitigate temporary effects, according to the land agency 
requirements. In addition, as discussed in EPM 16 in Exhibit 2-23, 
Tri-State or its contractors would repair or reconstruct existing 
roads or trails if they were damaged by construction activities. 

Other direct temporary effects include increased traffic on existing 
federal, state, county, tribal, and private roadways. There may be 
infrequent and localized disruptions of vehicle traffic as 
construction personnel access structure assembly areas; wire-
pulling, tensioning and splicing sites; construction yards and 
staging areas; structure construction sites; substation construction 
sites; and structures. During construction, heavy and light vehicles 
would access the area, transporting equipment and personnel to 
work sites using highways and county roads, along with other 
roads on BLM, New Mexico State Trust, SUIT, and private lands. 
Helicopters stringing sock line across roads in advance of pulling 
conductor and flying sections of structures for installation may 
require brief (likely less than one hour) road closures. US 550 may 
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be closed for 15 to 20 minutes. Tri-State would work with the 
appropriate department of transportation to submit a plan 
discussing construction activities where the proposed transmission 
line would cross US 550 as discussed in EPM 11 in Exhibit 2-23. 
Guard structures located at the edges of critical higher traffic roads 
would be used to mitigate potential events such as sock line or 
conductor falling onto the road surface. As discussed in EPM 11, 
appropriate driveway permits, utility crossing permits, and any 
other associated approvals would be obtained from the relevant 
land- or road-managing agency prior to construction.  

Any temporary increase in traffic would be localized and of a 
relatively short duration (weeks or months) within the 18- to 
24-month construction window. Exhibit 3-61, Temporary Effects 
from Construction Traffic for the Preferred Alternative and the 
Proposed Action, details the total increase of traffic on the roads 
where traffic count data are available, which is similar for both 
alternatives. 

Traffic counts show the temporary effects would be negligible—less 
than 1 or 2 percent—even if all the construction vehicles were being 
used at one location simultaneously. The exceptions are two La Plata 
County roads, LP 314 and LP 319, which would be used to access 
small sections of the transmission line: 3 miles and 4.3 miles, 
respectively. LP 314 would be used to support expansion of the Iron 
Horse Substation. LP 314 and LP 319 would be used to access the Iron 
Horse line to hang new arms and string conductor. For LP 314 and LP 
319 the duration of use would be less than shown in Exhibit 3-61. 

Exhibit 3-61 
Temporary Effects from Construction Traffic for the Preferred Alternative and 
the Proposed Action 

Road and Segment 

Annual Average 
Daily Traffic 

(AADT) 
(vehicles) 

Projected 
Maximum Daily 
Traffic from the 
SJBEC Project1 

(vehicles) 

Increase in 
AADT from the  
SJBEC Project 

(percent) 

US 550 in Colorado from the state line to Bondad Hill 7,500 58 0.8 

US 550 in New Mexico from the state line to Aztec  7,866 58 0.7 

NM 170 from Farmington to the state line 
(includes the community of La Plata) 4,889 58 1.2 

NM 574 from La Plata to Aztec 3,018 58 1.9 
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Exhibit 3-61 
Temporary Effects from Construction Traffic for the Preferred Alternative and 
the Proposed Action 

Road and Segment 

Annual Average 
Daily Traffic 

(AADT) 
(vehicles) 

Projected 
Maximum Daily 
Traffic from the 
SJBEC Project1 

(vehicles) 

Increase in 
AADT from the  
SJBEC Project 

(percent) 

LP 318 (at its intersection with CO 172 near Ignacio) 3,361 58 1.7 

LP 314 (at its intersection with CO 172 near Ignacio) 1,317 58 4.4 

LP 319 (at its intersection with LP 318) 239 58 24.3 

Source: NMDOT 2011, La Plata County 2006, Hickman 2012 
1 This projected maximum daily traff ic is taken from Exhibit 2-20,  Personnel and Equipment for Construction of  the 

Proposed Transmission Line, and assumes at least one operator for each vehicle type identif ied and no more than two 
construction personnel in each typical pickup truck, resul t ing in a maximum total of  136 vehicles. This total includes 
vehicles f rom al l  construction phases, even though some phases would not be simul taneous. For example, the 
geotechnical investigations crew would not be working at the same time as the post-construction cleanup crews or 
revegetation crews; thei r work may occur at  either end of the 2-year construction period. Further,  Tri-State anticipates 
the workforce would be spl i t into at least two, i f  not more,  segments (possibly between New Mexico and Colorado) and 
would not al l  be uti l izing the same roads in a given day, therefore the total maximum daily t raff ic (at a given location) is 
also spl i t and totals 58.  

 

Most of the roads where traffic count data are unavailable are roads 
that typically experience low traffic volumes with infrequent or 
episodic use. Temporary effects from increased traffic (daily 
commute patterns of construction workers and the periodic 
delivery of supplies and materials) on these smaller, uncongested 
service roads—regardless of land status—would have no noticeable 
effect on traffic volumes or patterns. 

There may be a noticeable effect on SUIT lands where traffic is more 
common due to the extensive natural gas facilities in the Mesa 
Mountains. Further, the proposed structures are frequently located 
closer to service roads, and some are directly adjacent to existing 
roads. Possible effects from increased traffic volumes during 
construction would be minimized through the implementation of a 
construction traffic management plan as discussed in EPM 11 of 
Exhibit 2-23. 

3.8.4.3 Mitigation 
No mitigation measures are proposed. 
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3.8.5 Proposed Action 

3.8.5.1 Permanent Effects 
The Proposed Action would have similar permanent effects as those 
described for the Preferred Alternative. The proposed roadway 
network for the Proposed Action is shown in Exhibit 3-64, Road 
Improvements Proposed for the Proposed Action. 

As detailed in Exhibit 3-62, Access Roads for the Proposed Action, 
The Proposed Action would have a larger roadway network of 
203.6 miles as compared to the network of 197.7 miles of the 
Preferred Alternative (Exhibit 3-57, Access Roads Proposed for the 
Preferred Alternative). In addition, the Proposed Action includes 
the construction of 28 miles of new roadways, which is slightly less 
than the Preferred Alternative, which would construct 28.6 miles of 
new roadways. 

Exhibit 3-62 
Access Roads for the Proposed Action 
Road Type BLM NMSLO SUIT Private Total 

Existing (miles) 76.4  18.2 34.5  46.4  175.6  

Proposed (miles[) 8.3 1.2  11.6  6.9  28.0  

Total (miles [percentage of total]) 84.7 (41.6) 19.5 (9.6) 46.1 (22.6) 53.3 (26.2) 203.6 (100) 

 
The Proposed Action would require disturbance of a total of 
132 acres for access road improvements or new roadways as shown 
below in Exhibit 3-63, Permanent Effects from Access Roads for the 
Proposed Action. In addition, the Proposed Action would 
permanently affect 1.6 more acres than the Preferred Alterative (as 
detailed in Exhibit 3-58, Permanent Effects from Access Roads for 
the Preferred Alternative), because it includes 5.9 more miles of 
access roads as compared to the Preferred Alternative. 

Exhibit 3-63 
Permanent Effects from Access Roads for the Proposed Action 
 BLM NMSLO SUIT Private Total 

Acreage of permanent disturbance from access roads to be improved  
(in all classifications) or proposed new access roads.1 56.6 14.8 27.4 33.1 132.0 

1 All  roads wil l  be approximately 20 feet wide wi th rights-of-way ranging from 30 to 50 feet.  

 



"/

"/

"6

"6

"6

COLORADO

NEW MEXICO

Iron Horse
Substation

Shiprock
Substation

Kiffen Canyon
Substation

Three Rivers
Substation

Farmington
Fruitland

Kirtland
TurleyWaterflow

Flora Vista

Aztec

La Plata
Cedar Hill

Bondad

Redmesa

Marvel
Ignacio

Kline

Oxford

Archuleta

544

575

170 173

550

64

550

140

172

173

539
511

511

574

172

Mancos River La
Pl

ata
River

iver

San Juan Riv
An

im
as

An
im

as
Ri

ve
r

La Plata County
San Juan County

Montezuma County

San Juan County

ou
nt

y
u n

ty ±0 2

Miles

"6 Substation

Segment breakpoint

Existing Infrastructure

Existing access road

"/ Existing substation

Land Jurisdiction

Private

BLM

State

Tribal

BOR

NPS

Municipal boundary

Segment 1: Shiprock Substation

Segment 2: Pinon Mesa

Segment 3: South Glade
Seg

men
t 4

: N
ort

h G
lad

e

Segment 5: State Line

Segment 6: 
West Mesa Mountains

Segment 7: 
East Mesa Mountains

Segment 8:
Iron Horse Line

"

"

"

"

"

"

"

"

"

"

"

"

"

"

Source: GIS BLM 2012, GIS CDOT and SJC 2012, GIS Tri-State 2013

Blanco64

Exhibit 3-6  Road Improvements Proposed for the Proposed Action

Permanent effects to 20-foot-wide road
Temporary effects to 30-foot-wide right-of-way

Permanent effects to 20-foot-wide road
Temporary effects to 50-foot-wide right-of-way

Permanent effects to 20-foot-wide road
Temporary effects to 30-foot-wide right-of-way

Permanent effects to 20-foot-wide road
Temporary effects to 30-foot-wide right-of-way

Existing access (Improvement Levels I & II)

Existing access (Improvement Level III)

Proposed access (Improvement Levels I & II)

Proposed access (Improvement Level III)

Proposed Project Components: Proposed Action

Transmission Line route (Proposed Action)
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3.8.5.2 Temporary Effects 
Temporary effects from the Proposed Action would be similar to 
those described for the Preferred Alternative. The Proposed Action 
would disturb a total of approximately 240 acres as shown in 
Exhibit 3-65, Temporary Effects from Access Roads for the 
Proposed Action. These temporary effects, however, are 4 acres 
fewer than the Preferred Alternative (as detailed in Exhibit 3-60, 
Temporary Effects from Access Roads for the Preferred Alternative) 
because the Proposed Action includes fewer access roads with 
50-foot-wide rights-of-way (and potential for more temporary 
effects), even though the total roadway network for the Proposed 
Action is larger than what is proposed for the Preferred Alternative. 

Exhibit 3-65 
Temporary Effects From Access Roads for the Proposed Action 
Road Improvement Category BLM NMSLO SUIT Private Total 

Proposed new access roads or access roads to be improved 
(including Improvement Levels I and II) that require a  
30-foot-wide right-of-way (acres) 63.8 21.2 16.9 32.5 134.4 

Proposed new access roads or access roads to be improved 
(including Improvement Levels III and Surface Water Crossings) 
that require a 50-foot-wide right-of-way (acres) 35.2 1.6 40.5 28.7 106.0 

Total Acres Affected 99.0 22.8 57.4 61.2 240.4 

 

3.8.5.3 Mitigation 
No mitigation measures are proposed. 

3.9 Geology and Geologic Hazards 
3.9.1 Methods 

Analysts identified locations in the study area with potential 
geologic hazards by reviewing existing data sources. Information 
reviewed included GIS files from the US Geological Survey 
(USGS)36 and the Office of Pipeline Safety (OPS) National Pipeline 
Risk Index Technical Report (Produced by FEMA for OPS, 1996).37 

36 USGS 2007 
37 FEMA 1996 
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Geology and Geologic 
Hazards Study Area 

The study area for geology 
and geologic hazards is the 
same as the general study area 
described in Section 3.2, Study 
Area. 

 

Potential effects from earthquakes, landslides, shallow bedrock, and 
subsidence were evaluated. Methods for determining possible 
geologic hazards and analyzing potential effects include: 

• Landslide hazard – Landslide hazards were identified by 
overlaying the proposed transmission line, substations, and 
access roads with proposed improvements on OPS GIS data. 
Landslide hazards were determined using the National Disaster 
Study National Pipeline Risk Index Technical Report. This 
report ranks landslide hazards nationally based on the presence 
of swelling clay, landslide incidence, landslide susceptibility, 
and land subsidence. Landslide rankings of 85 to 100 were 
assumed to have a high risk of landslides. 

• Earthquake hazard – The USGS Quaternary Fault and Fold 
Database,38 National Seismic Hazard Maps,39 and 2008 
Interactive Deaggregation40 websites were all used to assess the 
seismic hazard for the SJBEC Project. 

• Subsidence – Areas of potential subsidence were established by 
identifying areas of coal mining or the production of coal bed 
methane. 

• Shallow bedrock – Areas of shallow bedrock were determined 
by reviewing USDA Soil Surveys.41 The USDA Soil Surveys 
extend to a depth of 5 feet and indicate if bedrock is present. 
Any soil unit with bedrock identified at a depth of 5 feet or less 
was identified as having shallow bedrock. 

3.9.2 Affected Environment 

3.9.2.1 Regional Geologic Setting 
The study area is located within the San Juan Basin, which is the 
dominant structural feature within the four corners area and the 
east-central Colorado Plateau. It covers more than 26,000 square 
miles of New Mexico and Colorado. The portion of the study area 
that begins in Shiprock is located within a central, bowl-like 

38 USGS et al. 2010 
39 USGS 2008a 
40 USGS 2008b 
41 NRCS 2012a and 2012b 
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What is a syncline? 

In geology, a syncline is a fold 
with younger layers closer to 
the center of the structure. 
 

depression. It is composed of over 2.5 miles of layers of 
sedimentary rocks created from deposition over the past two 
million years. The boundaries of the basin are characterized by 
uplifts that brought older, igneous formations to the surface. The 
northern edge typically has a steep slope leading from the uplift to 
the central basin. 

Exhibit 3-66, North-South Cross Section of the San Juan Basin, 
shows a north-south cross section of the San Juan Basin, a typical 
syncline with bowl-like lake layers. The steeper slope on the 
northern edge has caused the younger outcrops to be shifted 
towards the north. Older formations will be exposed at the edges of 
the basin. In Exhibit 3-66 below, the study area spans from the 
Pictured Cliffs Sandstone southern edge, across the 
New Mexico-Colorado border, to the northern edge of the San Jose, 
Nacimiento, and Animas Formations. 
Exhibit 3-66 
North-South Cross Section of the San Juan Basin  

 
Diagrammatic south to north cross-section of  San Juan Basin.  Source: Brister and Hoffman 2002 

 

3.9.2.2 Geologic Structure 
The study area is primarily located within the central basin 
although sections of it may encroach upon the Hogback monocline 
as seen in Exhibit 3-67, Structural Features of the San Juan Basin 
and Adjacent Areas. The Hogback monocline, composed of 
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Mesaverde sandstone, is the most distinctive basin boundary and 
has a steep descent into the central basin from the surrounding 
structures. One of these structures is the Four Corners Platform, 
which is northeasterly trending, 110 miles long, and 20 to 40 miles 
wide. It is highest on the northern and southern ends with a 
structural relief of 4,000 feet above the central basin. The adjacent 
San Juan Uplift is also a distinctive formation with a basement of 
Precambrian rock that was pushed upwards and covered with 
volcanic piles during the Cretaceous period.42 
Exhibit 3-67 
Structural Features of the San Juan Basin and 
Adjacent Areas 

 
Source: Brister and Hoffman 2002 

42 Kelley 1957 
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Outcropping Formations 

Descriptions of these 
formations are included are 
derived from Geologic 
Framework of the San Juan 
Structural Basin in New Mexico, 
Colorado, Arizona, and Utah 
with Emphasis on Triassic 
through Tertiary Rocks45 and 
Hydrogeology and Water 
Resources of San Juan Basin, 
New Mexico.46 

 

The general movement of the region over time has been 
characterized by subsidence of the central basin and uplift of the 
surrounding rim. The basin is more pronounced in the north and 
levels out towards the south. Tangential folds are present on the 
rim as downwarp occurred from shrinkage of the basin boundary. 
Folds within the basin tend to be radial as the rock layers were 
pulled into the central subsidence. The nested bowls of the basin 
creates an environment where each layer will slide against each 
other creating folds in the weak units and is known as drag folding. 
Additionally, due to consistent movement beginning after the 
Precambrian, the intensity of the folds increases with depth.43 

3.9.2.3 Outcropping Formations 
The study area is located on the northeastern edge of the San Juan 
Basin and generally follows the outcropping formation sequence as 
shown in Exhibit 3-66. These are the bedrock formations that are 
exposed or lie under the soils and could have the greatest effect on 
project design and construction. Formations present in the study 
area are listed below in order of geologic age and correspond to the 
location of the study area from Shiprock to Ignacio because of the 
basin structure:44 4546 

• Lewis Shale 

• Pictured Cliffs Sandstone 

• Fruitland Formation and Kirtland Shale 

• Animas Formation 

• Nacimiento Formation 

• Ojo Alamo Sandstone 

• San Jose Formation 

• Quaternary Alluvium 

43 Kelley 1950 
44 USGS 2007 
45 Craigg 2001 
46 Stone et al . 1983 
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What are badlands? 

Badlands are a type of dry 
terrain where softer 
sedimentary rocks and clay-
rich soils have been 
extensively eroded by wind 
and water. 
 

3.9.2.4 Lewis Shale 
Lewis Shale typically produces topography that is flat, with broken 
land leading to badlands. Erodibility depends on the amount of 
sandstone and siltstone interbeds. Pure shale will have defined 
bedding planes that will lead to slope instability. It consists of light 
to dark gray and black shale and interbeds of silty limestone, 
siltstone, fine grained limestone, and possible calcareous and 
bentonite layers. Thickness increases to the north of the basin with 
the maximum thickness in Colorado approaching 2,400 feet. It is 
also a confining unit between the Cliff House and Pictured Cliff 
aquifers. 

The Lewis Shale represents the last instance that the San Juan Basin 
area was flooded in the late Cretaceous by the Western Interior 
Seaway.47 This geologic unit was deposited in still waters below 
wave-base. 

3.9.2.5 Pictured Cliffs Sandstone 
The Pictured Cliffs Sandstone will typically form cliffs, mesas, and 
butte caps. It is relatively erosion resistant and can form steep 
slopes. Grains will increase in size from the lower to upper 
members. It is found in thick beds with thin interbeds of shale. It is 
expected to be about 400 feet thick in the study area, and is located 
in the north-central portion of the basin. It is an aquifer throughout 
the basin but does not have a high yield. 

The Pictured Cliffs Sandstone is composed of interbedded fine to 
very fine-grained sandstone and gray silty shale.48 This geologic 
unit was deposited along a beach of a regressing shoreline of the 
Western Interior Seaway and intertongues landward with the 
Fruitland Formation and seaward with the Lewis Shale.49 

3.9.2.6 Fruitland Formation and Kirtland Shale 
The Fruitland Formation and Kirtland Shale are found together 
with the Fruitland Formation being the lower member. The 
formations can form steep slopes if capped by sandstone but will 
typically produce flat badlands if outcropping. Both consist of 

47 Fassett  and Hinds 1971; Young 1973 
48 Flores and Erpenbeck 1981 
49 Young 1973 
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sequences of nonmarine sandstone, siltstone, shale, and claystone. 
Coal beds and carbon-rich shales can be found within the Fruitland 
formation. Thickness ranges from zero on the eastern side to 
2,000 feet in the northwest; and the study area will fall somewhere 
in between. The Fruitland Formation was deposited on a delta plain 
that prograded over the regressing beachfront of the Western 
Interior Seaway.50 

3.9.2.7 Animas Formation 
The Animas Formation is composed of fluvial and volcaniclastic 
deposits and is only found in the La Plata and Animas River Valley. 
It is a combination of tuff, sandstones, conglomerates, and shales of 
various colors. It has been recorded to be about 230 feet thick 
around Durango and increases to 2,700 feet at the state border. 

3.9.2.8 Nacimiento Formation 
The Nacimiento Formation is a highly erosive formation that will 
typically decay to badlands or low, rounded hills. It is composed of 
sediments from lake beds and consists of black and gray shale with 
pickets of white, medium to coarse grained arkosic sandstone. The 
shale has also been known to produce swelling clays. It is expected 
to be approximately 500 feet thick in the study area. The formation 
can produce local aquifers as the sandstone lenses can hold water. 

3.9.2.9 Ojo Alamo Sandstone 
The Ojo Alamo Sandstone will form cliffs, dip slopes, low rounded 
hills and will cap mesas. It was deposited in stream channels and 
flood plains and formations remain in that configuration. It consists 
of layers of sandstone and conglomerate sandstones with shale 
lenses. Grain size varies from medium to pebbles. The Ojo Alamo 
Sandstone is a profitable aquifer and will produce springs where it 
outcrops. 

3.9.2.10 San Jose Formation 
The San Jose Formation conformably overlies the Nacimiento 
Formation in the northern San Juan Basin near the Colorado-New 
Mexico border. The San Jose Formation is the youngest sedimentary 
formation in the San Juan basin and outcrops throughout. It 
consists of four members; the Cuba Mesa, Regina, Llaves, and 

50 Lucas and Mateer 1983 
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Appendix G, Geology and 
Soils 

Appendix G provides detailed 
maps of the study area and 
shows specific seismic hazard 
areas. 
 

 

Tapicitos. Sandstone, siltstone, and shale layers are interbedded. 
Sandstone has coarse grains, conglomerates and silicified wood. 
Swelling clay has been identified from popcorn weathering of the 
rocks. 

3.9.2.11 Quaternary Alluvium 
Alluvium in the study area is located near the Animas River valley. 
It is primarily composed of mixtures of gravel, sand, silt, and clays. 
In the Animas River Valley it can range from 40 to 100 feet thick 
and will form terrace deposits consisting of boulders with a 
maximum diameter of 12 inches and of igneous and metamorphic 
origin. 

3.9.3 Geologic Hazards 

3.9.3.1 Seismic Hazards 
The study area has a low risk for seismic hazards. The USGS 
Quaternary Fault and Fold Database51, does not list any active faults 
in the study area. In addition, according to the National Seismic 
Hazard Maps52, strong ground motion is not a hazard to the area. 

Additionally, the USGS 2009 Probabilistic Seismic Hazard Model53 
predicts the probability of events greater than particular magnitude 
occurring in a specific area. Exhibit 3-68, Map of Landslide Hazard 
Risk by Segment, shows that there is a 0.00 percent probability of an 
event with a magnitude greater than 6 occurring in a 50-kilometer 
radius of the study area in the next 50 years. 

Additional seismic hazards include surface faulting, liquefaction, 
and slope stability. Surface faulting is not a concern since there are 
no active faults in the project area. Liquefaction occurs in saturated, 
loose soils when dynamic loading causes the water pore pressure to 
exceed the contact pressure between soil grains, resulting in soil 
collapse. This is not expected to be a hazard as the bedrock is 
shallow in most areas and the water table is deep. Slope stability is 
discussed below in the landslides section. 

51 USGS et al. 2010 
52 USGS 2008a 
53 USGS 2009 
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Exhibit 3-68 
Map of Landslide Hazard Risk by Segment 

 
https://geohazards.usgs.gov/eqprob/2009/index.php, Lat. 37.14436111, Long. -107.6626944 

 

3.9.3.2 Landslides 
Landslides, including mudflows, mudslides, rock flows, rock slides, 
rock falls, and debris flows could occur in some portions of the 
study area. Landslides are often triggered by other natural events, 
including earthquakes, or precipitation sufficient to cause earth 
movements. The Office of Pipeline Safety (OPS) Study was used to 
evaluate effects from landslides. The OPS data provide landslide 
hazard rankings for the United States, including portions of New 
Mexico and Colorado near the proposed transmission lines. The 
OPS report utilized information from USGS and US Natural 
Resources Conservation Service (NRCS) for locations of swelling 
clay, landslide incidence, landslide susceptibility, and land 

 

https://geohazards.usgs.gov/eqprob/2009/index.php
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subsidence. Based on those four factors, landslide hazard rankings 
were assigned from zero to 100, where zero represents the lowest 
ground failure hazard and 100 represents the highest. Landslide 
hazard rankings of 85 to 100 were assumed to have high risk of 
landslides, rankings between 70 and 84 were considered to have 
medium risk, and areas less than 70 were assumed to have low risk. 
To identify existing landslide potential, the study area was overlaid 
on the OPS data to identify the percent of the segment within each 
landslide risk category. Exhibit 3-69, Landslide Hazard Risk by 
Segment, presents the percent of low, medium, and high landslide 
risk within the study area by segment (Exhibit 3-3 shows the 
location of each of the segments.) 

Exhibit 3-69  
Landslide Hazard Risk by Segment 

Segment 

Landslide Hazard Rankings by Percent of Analysis Area 

Low <70 Medium 70 to 84 High 85 to 100 

1 100 – – 

2 100 – – 

3 100 – – 

4 100 – – 

5 100 – – 

6 50 25 25 

7 – – 100 

8 – 60 40 

 

3.9.3.3 Subsidence 
Subsidence is the vertical sinking of earth, typically because of a 
natural or man-made void in underlying rock formations. Geologic 
areas with extensive limestone caves or large natural voids possess 
the potential for natural subsidence. Human-caused subsidence 
occurs in areas overlying extensive underground mine workings or 
in areas of aquifer drawdown or removal of other fluids, such as 
natural gas or crude oil. Underground coal mines can be 
particularly susceptible to subsidence because of their large extent. 

The current subsurface coal mining operations northeast of 
Farmington do not advance beneath the study area. Some areas of 
reclaimed land from surface mining activities exist along 
Segment 1. 
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No evidence to date has been found that ground subsidence has 
resulted from the production of coal bed methane in the San Juan 
Basin. Additionally, no noticeable or measurable aquifer 
compression or ground subsidence has been observed in the 
San Juan Basin to date. 

3.9.3.4 Shallow Bedrock 
Much of the study area is located on soil units that are very shallow 
or are considered outcropping rock. The USDA Soil Surveys54 only 
analyze soils to a depth of 5 feet. Using available data, any of the 
soil units with bedrock at a depth above 5 feet are considered to be 
shallow (see Exhibit 3-70, Depth to Bedrock). 

Rock hardness varies depending on the geologic unit and location. 
Geologic formations likely to make augering difficult are the 
Pictured Cliffs Sandstone, the Ojo Alamo Sandstone, and the 
San Jose Formation. 
Exhibit 3-70 
Depth to Bedrock 

Segment 

Depth to Bedrock (Percent by Segment)1 

Shallow Bedrock 
 0–10″ 10–20″ 20–30″ 30–40″ 40–50″ 50–60″ >60″ 

1 
54.1% 
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11.5% 
 

      
51.7% 

4  
37.3% 

 

      
62.7% 

52 
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32.2% 
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3.2% 
      

 
78.0% 
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13.6% 

54 NRCS 2012a; NRCS 2012b 
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Exhibit 3-70 
Depth to Bedrock 

Segment 

Depth to Bedrock (Percent by Segment)1 

Shallow Bedrock 
 0–10″ 10–20″ 20–30″ 30–40″ 40–50″ 50–60″ >60″ 

7 
 

28.5% 
     

  
1.0% 

   

      
70.5% 

8 
 

8.5% 
     

  
7.6% 

   

      
83.9% 

1 All  data was acquired f rom the USDA/NRCS Soil  Surveys which extend to a depth of  5 feet  (60″) . For the purpose of this 

study we have defined shallow bedrock as occurring anywhere from the surface to 5 feet  below ground surface; i .e.,  in the 

range of the referenced soi l  surveys.  
2 Percentages were calculated as the percent that each soi l  complex comprises of the segment al ignment. Each soi l  

complex with shallow bedrock has a range over which the top of bedrock is  expected to be encountered and is 

represented by the shading above. Shading overlaps because bedrock depth ranges of each soi l  complex overlap.  

 

3.9.4 No Action Alternative 

With the No Action Alternative, the SJBEC Project would not be 
developed; therefore, there would be no effects to the geologic 
environment, or effects from geologic hazards. 

3.9.5 Preferred Alternative 

3.9.5.1 Permanent Effects 
Construction of the proposed transmission line structures, access 
roads, and substations could directly affect landforms and the 
geologic environment by: 

• Destabilizing nearby landforms and slopes, which can cause 
landslides 

• Disturbing an already weak surface layer above underground 
voids, which can cause subsidence 

• Removing soil at the base of an unstable slope, which can 
decrease slope stability 

These effects would be both temporary and permanent; however, 
risks from induced landslides would be highest during 
construction. The risks of landslides would be less during operation 
than those during construction because areas disturbed during 
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construction would be stabilized. Areas with a high risk for 
landslides include about 50 percent of Segment 6, all of Segment 7, 
and about 40 percent of Segment 8. 

The possible risks and effects listed above would be avoided or 
minimized by evaluating geotechnical conditions before 
construction as described in Chapter 2 and EPM 9. Information 
obtained during these evaluations would be used to design the 
SBJEC Project to avoid or minimize possible geotechnical risks and 
effects to the surrounding landscape. 

In addition, blasting activities could permanently affect area 
geology by increasing the risk of uncontrolled explosions caused by 
unknown underground pockets of methane from coal beds. This 
risk is expected to be low and would be avoided or minimized 
through the blasting plan that would be prepared for the project as 
described in Exhibit 2-23, EPM 74. 

Geologic hazards in the study area could indirectly affect the 
proposed structures, access roads, and substations once they are 
built. There would be a higher risk of effects from geologic hazards 
during operation than during construction because of the longer 
time interval for operation. As described in Section 3.9.3.1, Seismic 
Hazards, the study area has a low risk for earthquakes. According 
to the National Seismic Hazard Maps, strong ground motion is not 
a significant hazard. Using the USGS 2008 Interactive 
Deaggregations website to study the proposed placement of the 
transmission line on a rock site, analysts estimated an event with a 
mean return time of 2,475 years to have a peak ground acceleration 
less than 0.07 g55 or 7 percent of gravitational acceleration. A mean 
return time of 2,475 years corresponds to a 5 percent chance of 
exceeding the projected ground motion in a 50-year period. Given 
the consequences of failure and the structures involved, a peak 
ground acceleration of 0.07 g is a very low ground motion and 
would not be expected to affect stability. 

Additional seismic hazards include surface faulting, liquefaction, 
and subsidence. Surface faulting is not a concern since there are no 

55 W here g = the acceleration due to Earth's gravity,  equivalent to g-force.  
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active faults in the project area. Liquefaction is not expected to be a 
hazard because the bedrock is shallow in most areas and the water 
table is deep. The potential risk from subsidence is limited to a 
small section of Segment 1 where there are coal mining operations. 
The subsurface coal mining operations do not advance beneath the 
study area in Segment 1; however, there are some areas of 
reclaimed land from surface mining activities along Segment 1. The 
50-year operations interval could also result in additional mining 
that could render more areas subject to subsidence risks. This risk 
would be avoided or minimized by talking with mine owners as 
described in EPM 8 to identify the location of underground voids 
and areas of possible subsidence. 

3.9.5.2 Temporary Effects 
As described above under permanent effects, the risk of temporary 
indirect effects during construction from geologic hazards such as 
earthquakes and subsidence are expected to be low. 

Construction of the proposed transmission line structures, access 
roads, and substations could directly affect landforms and the 
geologic environment. As discussed above, these effects would be 
both temporary and permanent; however, risks from landslides 
would be highest during construction. Direct effects from these 
activities may include: 

• Nearby landforms and slopes could become unstable, which 
can cause landslides. 

• Excavation for transmission line structures, substations, or 
access roads could disturb an already weak surface layer above 
underground voids, which can cause subsidence. 

• Soil removal at the base of an unstable slope could decrease 
slope stability and cause a landslide. 

• Mid-slope road construction, concentration of drainage water 
on unstable ground, and removal of vegetation during 
construction could trigger landslides. 
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• Minor surface failures could result from the presence of large 
vehicles on slopes. 

• Drill rigs used for assessment or excavation would disturb 
bedrock and create microfractures. 

In addition, blasting activities can come in contact with 
underground pockets of methane from unknown coal beds and 
create a dangerous, uncontrolled explosion. This risk is expected to 
be low; however, and would be avoided or minimized through the 
development of the blasting plan as described in, EPM 74. 

Many of these effects and landslide risks would be avoided with 
informed construction planning and analysis. The extent of these 
effects would be assessed and minimized on a site-specific basis as 
the design progresses and site investigations are performed. 
Appendix G, Geology and Soils, presents the location of potential 
geologic hazards, so as the design progresses, engineers and 
scientists would develop solutions to protect the surrounding 
environment. As described in EPM 9 in Exhibit 2-23, geotechnical 
conditions would be evaluated at proposed structure locations so 
foundations would be designed to minimize possible effects. 

3.9.5.3 Mitigation 
No mitigation measures are proposed. 

3.9.6 Proposed Action 

3.9.6.1 Permanent Effects 
Permanent effects for the Proposed Action would be the same as 
described above for the Preferred Alternative. 

3.9.6.2 Temporary Effects 
Temporary effects for the Proposed Action would be the same as 
described above for the Preferred Alternative.  

3.9.6.3 Mitigation 
No mitigation measures are proposed. 
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Paleontology Study Area 

The study area for 
paleontology is the same as 
the general study area 
described in Section 3.2, Study 
Area. 
 

3.10 Paleontology 
3.10.1 Regulatory Framework 

Paleontological resources are recognized as nonrenewable scientific 
resources and are afforded protection by federal statutes and 
policies. The BLM has a system of rating the sensitivity of geologic 
units known as Potential Fossil Yield Classification (PFYC).56 

The PFYC system is a five-tiered system that classifies geologic 
units based on the relative abundance of vertebrate fossils or 
scientifically significant invertebrate and plant fossils and their 
potential to be adversely affected, with a higher class number 
indicating a higher potential level. This classification system is 
applied to the geologic formation, member, or other distinguishable 
map unit, preferably at the most detailed level possible. This 
approach recognizes the direct relationship that exists between 
paleontological resources and the geologic units within which 
fossils are entombed. By knowing the geology of a particular area 
and the fossil productivity of particular geologic units that occur in 
the area, it is possible to predict where fossils may be found. Each 
class is defined briefly as follows: 

• Class 1 – Very Low Potential. Geologic units not likely to 
contain recognizable fossil remains. These units include 
igneous, metamorphic, and Precambrian rocks. 

• Class 2 – Low Potential. Sedimentary geologic units not likely to 
contain vertebrate fossils or scientifically significant 
nonvertebrate fossils. These units include diagenetically altered 
formations or Holocene sediments. 

• Class 3 – Moderate or Undetermined Potential. Fossiliferous 
sedimentary geologic units where fossil content varies in 
significance, abundance, and predictable occurrence, or 
sedimentary units of unknown fossil potential. Class 3 is 
divided into two parts: 

− Class 3a – Moderate Potential. Units are known to contain 
vertebrate fossils or scientifically significant nonvertebrate 

56 BLM 2007 
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fossils, but these occurrences are widely scattered. Common 
invertebrate or plant fossils may be found in the area. 

− Class 3b – Undetermined Potential. Units exhibit geologic 
features that suggest significant fossils could be present, but 
little information about the paleontological resources of the 
unit or area is known. This may indicate the unit or area is 
poorly studied, and field surveys may uncover significant 
fossils. 

• Class 4 – High Potential. Geologic units that contain a high 
occurrence of significant fossils. Vertebrate fossils or 
scientifically significant invertebrate or plant fossils are known 
to occur and have been documented, but may vary in 
occurrence and predictability. 

• Class 5 – Very High Potential. Highly fossiliferous geologic 
units that consistently and predictably produce vertebrate 
fossils or scientifically significant invertebrate or plant fossils. 

3.10.2 Methods 

The BLM New Mexico State Office and the BLM FFO were 
consulted to obtain local refinements of the PFYC system. The 
PFYC is discussed in Section 3.10.1, Regulatory Framework, and 
was used to assess the paleontological resource sensitivity of 
geologic units crossed by the Preferred Alternative and the 
Proposed Action. The BLM Colorado State Office did not have 
records of any known fossil localities within the study area. The 
BLM FFO provided information on known fossil resources and 
recorded fossil localities in the vicinity of the study area. Other data 
sources include: 

• The New Mexico Museum of Natural History and Science 
provided paleontological locality information in the vicinity of 
the study area. 

• The Paleobiology Database maintained by the University of 
California-Santa Cruz provided data for fossil collections from 
geologic units occurring in the project area. 
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• The scientific literature concerning the paleontological resources 
of the San Juan Basin provided descriptions of paleontological 
resources found within the study area. 

The BLM’s PFYC system was used to determine the paleontological 
sensitivity (likelihood of containing scientifically significant fossils) 
of the geologic units crossed by the SJBEC Project. Local 
refinements to the PFYC system provided by the FFO were applied 
to the statewide system to better reflect the elevated potential for 
fossil discovery in the San Juan Basin. This analysis was augmented 
with paleontological locality data from state and national databases 
and the scientific literature. 

The indicator of direct paleontological resource effects includes any 
ground-disturbing activities where geologic units with 
moderate/undetermined to very high paleontological sensitivity 
(PFYC ratings of 3, 4, or 5) are mapped. The indicator of indirect 
paleontological resources effects includes increased public access to 
geologic units with moderate to undetermined to very high 
paleontological sensitivity that would increase the potential for 
vandalism or unauthorized removal of paleontological resources. 

Project features and disturbance calculations were overlain on the 
geologic maps of New Mexico and Colorado to determine the 
geographic extent of effects, in acres, on geologic units with 
moderate/undetermined to very high paleontological sensitivity 
(PFYC 3, 4, or 5). 

3.10.3 Affected Environment 

The San Juan Basin has a long history of fossil collection that 
includes fossils ranging in age from the Cretaceous through the 
Eocene. Cretaceous-aged rocks from the San Juan Basin include 
marine shales, nearshore sandstones, and coastal beach deposits 
representing the final inundation and regression of the Western 
Interior Seaway in northwestern New Mexico. Fossils from these 
rocks include marine fish and reptiles and terrestrial reptiles, 
dinosaurs, and mammals. Paleocene and Eocene-aged rocks from 
the San Juan Basin include fluvial and lacustrine deposits. Fossils 
from these rocks include extensive fossil mammal assemblages 
following the end of the Mesozoic and extinction of the dinosaurs. 
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Exhibit 3-71, Geologic Units and Paleontological Resources, 
shows the geologic units found along the study area and their 
associated PFYC rating for paleontological sensitivity. As shown 
in Exhibit 3-72, Geologic Units and PFYC Ratings, much of the 
study area located in New Mexico is located in areas that have a 
very high potential for yielding fossils, based on BLM’s PFYC 
rating system. In addition, a small portion of the study area 
crosses a BLM specially designated area called the Pinon Mesa 
Fossil Area. 

Exhibit 3-71 
Geologic Units and Paleontological Resources 

Geologic 
Age Geologic Unit Fossils PFYC 

Paleontological 
Sensitivity 

Quaternary Quaternary Alluvium and 
Older Gravels 

Rare fossils 2 Low 

Eocene San Jose Formation Mammals 3 Moderate/ Undetermined 

Paleocene Nacimiento Formation Mammals 5 Very High 

Paleocene Animas Formation Mammals 3 Moderate/ Undetermined 

Paleocene Ojo Alamo Sandstone Dinosaur material 5 Very High 

Cretaceous Fruitland and Kirtland 
Formation 

Sharks, bony fish, amphibians, 
turtles, lizards, snakes, crocodiles, 
dinosaurs 

5 Very High 

Cretaceous Pictured Cliffs Sandstone Sharks, turtles, plesiosaurs, 
crocodiles, dinosaurs, and 
mammals 

5 Very High 

Cretaceous Lewis Shale Ammonites, mosasaurs, 
plesiosaurs 

5 Very High 

 
3.10.3.1 Quaternary Alluvium 
Geologic units younger than 10,000 years before present and have a 
low potential for containing fossils. 

3.10.3.2 San Jose Formation 
Paleontological resources from the San Jose Formation include 
turtles, crocodilians, marsupials, insectivores, primates, rodents, 
carnivorans, condylarths, pantodonts, perissodactyls, and 
artiodactyls.57 

57 Lucas 1977 
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3.10.3.3 Nacimiento Formation 
Fossils collected from the Nacimiento Formation include turtles, 
crocodilians, lizards, multituberculate, and eutherian mammals.58 

3.10.3.4 Animas Formation 
Fossils collected from this geologic unit include condylarths, 
arctocyonids, mesonychids, pantodonts, and primates.59 

3.10.3.5 Ojo Alamo Sandstone 
Fossils collected from the Ojo Alamo Sandstone include 
fragmentary dinosaur material that may be reworked from 
underlying geologic units.60  

3.10.3.6 Fruitland and Kirtland Formations 
Fossils collected from the Fruitland Formation include a diverse 
assemblage of chondrichthyans, osteichthyans, amphibians, turtles, 
lizards, a snake, and crocodiles.61 The extensive collection of 
dinosaur fossils from the Fruitland Formation includes 
ornithomimids, dromaeosaurs, troodontids, tyrannosaurs, 
nodosaurs, pachycephalosaurs, ceratopsians, hypsilophodontids, 
and hadrosaurs. Furthermore, fossil mammals including 
multituberculates, metatherians, and eutherians have all been 
discovered in the Fruitland Formation.62 

Fossils collected from the Kirtland Formation include a diverse 
assemblage of turtles, crocodiles, and dinosaurs.63 Dinosaur fossils 
from the Kirtland Formation unique to the San Juan Basin include 
Pentaceratops sternbergii, Parasaurolophus cyrtocristatus, and 
Kritosaurus navajovius.64 

58 Lucas and Estep 2000; Lucas and W il l iamson 1993 
59 Lofgren et al. 2004 
60 Lucas and W il l iamson 1993 
61 Lucas and W il l iamson 1993; Lucas et  al.  2006a 
62 Lucas and W il l iamson 1993 
63 Lucas and W il l iamson 1993; Lucas et  al.  2006b; Sull ivan and Lucus 2006 
64 Sull ivan and Lucas 2006 
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3.10.3.7 Pictured Cliffs Sandstone 
Fossils collected from the Pictured Cliffs Sandstone include a 
diverse fauna of chondrichthyans, turtles, plesiosaurs, crocodiles, 
dinosaurs, and mammals.65 

3.10.3.8 Lewis Shale 
Fossils collected from the Lewis Shale include a number of 
ammonites, mosasaurs, and plesiosaurs.66 

3.10.3.9 Known Fossil Localities by Segment 
There are no known fossil localities within the study area. There are 
four known fossil localities within 500 feet of proposed project 
access roads including two Lewis Shale localities that have 
produced bivalves and ammonites and two Kirtland Formation 
localities that have produced crocodile and dinosaur material. 

3.10.4 No Action Alternative 

With the No Action Alternative, the SJBEC Project would not be 
developed; therefore, no effects to paleontological resources would 
occur. 

3.10.5 Preferred Alternative 

3.10.5.1 Permanent Effects 
No permanent direct effects to paleontological resources due to 
operation and maintenance are expected. Potential permanent 
direct effects to paleontological resources have the greatest 
likelihood of occurring in paleontologically sensitive geological 
units (PFYC 3, 4, and 5) during ground-disturbing activities. 
Ground-disturbing activities that could disturb paleontological 
resources include clearing and leveling transmission line support 
structure sites, constructing or expanding substations, and 
constructing or improving access roads. Permanent direct effects 
due to construction include possible damage to paleontological 
specimens and possible loss of associated data. Ground disturbance 
during construction could result in the discovery of isolated fossil 
specimens, and further examination in the vicinity of these isolated 
finds could result in additional fossil discoveries. Excavation or 

65 Lucas and W il l iamson 1993 
66 Lucas and W il l iamson 1993 
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blasting in fossil-bearing rock formations could permanently 
damage intact fossils and reduce the scientific value of the 
paleontological resource. 

Possible direct effects to paleontological resources would be 
avoided or minimized through the implementation of EPMs 53 and 
54 in Exhibit 2-23. As described in EPM 54, pre-construction 
surveys would be conducted where required by the land managing 
agency. If specimens are encountered during pre-construction 
surveys, they would be collected, identified, and curated to avoid 
possible damage to the specimens. In addition, EPM 53 would 
minimize potential permanent effects to paleontological resources 
during construction by requiring Tri-State or its contractors to 
contact the BLM and stop work in the affected area until the area 
could be examined and fossils recovered, if they are found. 

BLM-managed areas in Segments 1 through 5 that could be directly 
affected include: 

• Structure work areas would disturb approximately 83 acres of 
land with a high sensitivity and 21 acres of land with a 
moderate sensitivity for paleontological resources. 

• The proposed Three Rivers Substation in Segment 1 would 
disturb approximately 20 acres of land with a high sensitivity 
for paleontological resources. 

• The proposed Kiffen Canyon Substation in Segment 4 would 
affect approximately 23 acres of land with a high sensitivity for 
paleontological resources. 

• New access road construction or existing access road 
improvement would disturb approximately 78 acres of land 
with a high sensitivity and 24 acres of land with a moderate 
sensitivity for paleontological resources. 

New Mexico state lands that could be directly affected in 
Segments 1 through 5 by construction include: 

• Structure work areas would disturb approximately 9 acres of 
land with a high sensitivity and 3 acres of land with a moderate 
sensitivity for paleontological resources. 
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• New access road construction or existing access road 
improvement would disturb approximately 24 acres of land 
with a high sensitivity and 4 acres of land with a moderate 
sensitivity for paleontological resources. 

SUIT lands that could be directly affected by construction in 
Segments 6 through 8 include: 

• Structure work areas would disturb approximately 5 acres of 
land with a high sensitivity and 60 acres of land with a 
moderate sensitivity for paleontological resources. 

• New access road construction or existing access road 
improvement would disturb approximately 4 acres of land with 
a high sensitivity and 45 acres of land with a moderate 
sensitivity for paleontological resources. 

Private lands that could be directly affected by construction 
include: 

• Structure work areas would disturb approximately 23 acres of 
land with a high sensitivity and 33 acres of land with a 
moderate sensitivity for paleontological resources. 

• The proposed expansion of the Iron Horse Substation would 
disturb approximately 3.5 acres of land with a moderate 
sensitivity for paleontological resources.  

• New access road construction or existing access road 
improvement would disturb approximately 23 acres of land 
with a high sensitivity and 44 acres of land with a moderate 
sensitivity for paleontological resources. 

In addition, there is a low likelihood that the Proposed Action could 
indirectly affect paleontology by providing new public access to 
geologic units that may have a high likelihood for containing 
fossils. The Preferred Alternative would construct 8.4 miles of new 
access roads on BLM-managed lands and 1.7 miles of new access 
roads on New Mexico state lands. These new roadways on public 
lands may provide the public with access to areas containing fossils 
that are located outside of the area directly affected by the Preferred 
Alternative. This could result in an increased potential for 
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vandalism or unauthorized collection of paleontological resources. 
The likelihood of vandalism or unauthorized collection is low, since 
the study area already has many existing roadways and public 
access points located in potentially sensitive geologic areas. 
Furthermore, vandalism or unauthorized collection would not 
occur within the footprint of the new roadways for the Preferred 
Alternative, since pre-construction surveys would be conducted 
and specimens would be removed as needed. 

3.10.5.2 Temporary Effects 
No temporary direct or indirect effects to paleontological resources 
are expected, since the only possible effects are permanent effects 
that would result from ground disturbing activities described 
above. 

3.10.5.3 Mitigation 
No mitigation measures are proposed. 

3.10.6 Proposed Action 

3.10.6.1 Permanent Effects 
Permanent effects from the Proposed Action would be the same as 
described for the Preferred Alternative. The only difference 
between the alternatives is that the Proposed Action would have 
the potential to affect a slightly larger footprint than the Preferred 
Alternative. 

BLM-managed areas that could be directly affected in Segments 1 
through 5 include: 

• Structure work areas would disturb approximately 87 acres of 
land with a high sensitivity and 21 acres of land with a 
moderate sensitivity for paleontological resources. 

• The proposed Three Rivers Substation would disturb 
approximately 20 acres of land in Segment 1 with a high 
sensitivity for paleontological resources. 

• The proposed Kiffen Canyon Substation would affect 
approximately 23 acres of land in Segment 4 with a high 
sensitivity for paleontological resources. 
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• New access road construction or existing access road 
improvement would disturb approximately 78 acres of land 
with a high sensitivity and 22 acres of land with a moderate 
sensitivity for paleontological resources. 

New Mexico state areas that could be directly affected by 
construction in Segments 1 through 5 include: 

• Structure work areas would disturb approximately 16 acres of 
land with a high sensitivity and 4 acres of land with a moderate 
sensitivity for paleontological resources. 

• New access road construction or improvements to existing 
access roads would disturb approximately 20 acres of land with 
a high sensitivity and 3 acres of land with a moderate sensitivity 
for paleontological resources. 

SUIT lands that could be directly affected by construction for the 
Proposed Action are the same as described for the Preferred 
Alternative. Private areas that could be directly affected by 
construction include: 

• Structure work areas would disturb approximately 25 acres 
land with a high sensitivity and 50 acres of land with a 
moderate sensitivity for paleontological resources. 

• The proposed expansion of the Iron Horse Substation would 
disturb approximately 3.5 acres of land with a moderate 
sensitivity for paleontological resources.  

• New access road construction or existing access road 
improvement would disturb approximately 22 acres of land 
with a high sensitivity and 37 acres of land with a moderate 
sensitivity for paleontological resources. 

3.10.6.2 Temporary Effects 
No temporary direct or indirect effects to paleontological resources 
are expected, since the only possible effects are permanent effects 
that would result from ground disturbing activities. 

3.10.6.3 Mitigation 
No mitigation measures are proposed. 
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Minerals Study Area 

The study area for minerals is 
the same as the general study 
area described in Section 3.2, 
Study Area. 
 

3.11 Minerals 
3.11.1 Policies Regarding Mineral Resource Extraction 

within the San Juan Basin 

Mineral resources (whether as solid, liquid, or gaseous materials) 
are normally taken from beneath the surface of the land. Within the 
western US, surface ownership and use rights are often distinct 
from minerals ownership and mineral rights use; this concept is 
known as split estate and is common within the San Juan Basin. 
Having split estate ownership rights can create potential conflicts 
and disputes between the surface owner and lessee and the mineral 
rights owner and lessee when mineral resources are extracted. The 
exercise of mineral ownership rights has priority over surface uses 
and ownership under the laws of the US and the states of New 
Mexico and Colorado. 

On federal land, BLM serves as the primary land management 
agency. The BLM classifies mineral products as locatable, leasable, 
or saleable, and each category is managed under different laws. 
Locatable minerals include both metallic minerals (such as gold, 
silver, lead, copper, zinc, and nickel), nonmetallic minerals (such as 
fluorspar, mica, certain limestones, uranium, gypsum, clay, heavy 
minerals in placer form, and gemstones), and certain uncommon 
variety minerals. Mining of locatable minerals on public land is a 
right protected by the General Mining Law of 1872. Locatable 
mineral deposits may be claimed by filing a mining claim with the 
BLM. 

Leasable minerals include fluid minerals such as oil and gas, oil 
shale, and geothermal resources; and non-fluid minerals such as 
potash, sodium, native asphalt, solid and semisolid bitumen, 
bituminous rock, phosphate, and coal. The Mineral Leasing Act of 
1920, as amended, and the Acquired Lands Leasing Act of 1947, as 
amended, give the BLM responsibility for leasing rights to these 
minerals on BLM-managed and other federal lands. The BLM can 
also lease rights to minerals on private lands provided the mineral 
rights were retained and still owned by the federal government 
(i.e., where a split estate exists). 
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Saleable minerals include some of the most basic natural resources, 
such as sand, gravel, soil, rock, and building stone, used for 
common construction uses. Since July 23, 1955, common varieties of 
saleable minerals were removed from the General Mining Law and 
placed under the Materials Act of 1947, as amended. BLM sells 
mineral materials to the public at fair market value but gives them 
free to states, counties, or other government entities for public 
projects. 

It is the policy of the BLM to make mineral resources available for 
exploration and to encourage development of mineral resources to 
meet national, regional, and local needs, consistent with national 
objectives of an adequate supply of minerals at reasonable market 
prices. At the same time, BLM strives to ensure that mineral 
development is carried out in a manner that minimizes 
environmental damage and provides for the rehabilitation of 
affected lands.67 Similarly, the State of New Mexico, the State of 
Colorado, and the SUIT encourage the active exploitation and use 
of subsurface minerals, so long as such use is consistent with public 
policy objectives of environmental protection and sustainability. 

3.11.2 Methods 

In addition to conducting a three-day pedestrian and vehicular site 
visit and observation of mineral industry activities along the 
proposed right-of-way, analysts conferred with the BLM FFO’s 
Minerals Management, NMSLO, and SUIT mineral leasing office 
staff to obtain local office-specific data regarding the location of 
mineral resources and leases (primarily coal, oil and gas reserves or 
surface facilities) that have the potential to be affected by the SJBEC 
Project. Data sources used include: 

• BLM's Legacy Rehost System, designated as LR2000, provides 
location data on BLM land and mineral use authorizations for 
oil, gas, and coal leasing; right-of-way; coal and other mineral 
development; land and mineral titles, mining claims, 
withdrawals, and classifications on federal lands and on federal 
mineral estate ownership. 

67 BLM 2003b 
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• State of New Mexico Oil Conservation Division records on oil 
and gas exploration and production operations within the 
southern half of the proposed route. 

• State of New Mexico Land Office maps of oil and gas leases 
within the study area. 

• SUIT Minerals Leasing Office maps and records for oil, gas, and 
other mineral leases on SUIT lands within the northern portion 
of the proposed route. 

Information gathered from the data sources listed above was used 
to determine direct and indirect effects from the SJBEC Project. 
Analysis of potential environmental permanent and temporary 
effects to mineral resources included identifying: 

• Areas where existing or proposed mineral or mining activity 
would be constrained or curtailed (direct effects) 

• Areas where potential off-site mining industry activities or 
mineral rights leasing and development would be discouraged 
or made economically infeasible (indirect effects) 

3.11.3 Affected Environment 

3.11.3.1 Regional Setting and Overview 
The San Juan Basin is known as a major source area for valuable 
mineral resources, especially natural gas, petroleum, bituminous 
coal, and aggregate materials. Since 1950, more than 30,000 oil and 
gas wells have been drilled within the basin, and some 18,000 are 
still active today. Two major coal mines (the surface Navajo Mine 
and underground San Juan Mine) each supply coal for the adjacent 
Four Corners Power Plant and San Juan Generating Station.68  

In addition, a number of small sand, gravel, and aggregate mines 
are scattered throughout the San Juan Basin. Relatively little 
hard-rock mining or metallic mineral resources are found within 
the northern portion of the basin; however, extensive deposits of 
gold, silver, copper, zinc, and other metallic minerals have been 
located and historically mined in the adjacent San Juan and La Plata 

68 Brister 2002 
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Mountains. Although extensive uranium deposits are found in the 
southern and western portions of the San Juan Basin, no 
economically viable uranium resources are known or are mined in 
the study area. Similarly, no economically exploitable quantities of 
carbon dioxide, helium, or geothermal energy are known to exist 
within this portion of the San Juan Basin. 

3.11.3.2 Mineral Resources in the Study Area 
Within the San Juan Basin, there are tens of thousands of individual 
mineral properties and owners or lessees of mineral rights. The 
study area contains several thousand mineral property owners and 
lessees, mostly for natural gas, oil, and coal resources, only a few 
hundred of which are actively being developed or were previously 
extracted. 

Future development of mineral resources within the study area will 
likely be dependent on the future economic value of these resources 
and technological advancements in mineral extraction, since there 
are ample resources elsewhere in the San Juan Basin to supply any 
foreseeable future need and demand for such products. Several 
reasonably foreseeable future mineral industry developments are 
presented and discussed in detail in Exhibit 4-1, Reasonably 
Foreseeable Projects Near the SJBEC Study Area. 

This section describes mineral resources and infrastructure within 
each major segment of the study area. Exhibit 3-73, Mineral 
Resources, shows locations of oil and gas leases, wells, coal mines, 
aggregate mines, rock quarries, and mineral leases by segment. 

Segment 1 – Shiprock Substation 
Although oil and gas deposits underlie this segment, only a handful 
of well pads and gathering pipelines exist in the study area. Three 
abandoned and reclaimed gas well pads are located adjacent to 
access roads requiring improvements for the Preferred Alternative 
and the Proposed Action. 
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As shown in Exhibit 3-73, extensive coal deposits lie at or near the 
surface, and the region’s largest underground coal mine (the San 
Juan Mine) and previously reclaimed surface mine areas are located 
immediately east and south of the study area. Mineral rights for 
coal mining are leased from the BLM by San Juan Coal Company, 
which is actively pursuing expansion of its underground mine 
activities at the San Juan Mine, located more than 5 miles southeast 
of the study area in Segment 1. No other mineral leases or 
potentially locatable mineral deposits are known to exist along this 
segment. 

Segment 2 – Pinon Mesa 
Four existing gas well pads, all located on BLM-leased lands, lie 
along this segment in the study area as shown in Exhibit 3-73. For 
the Preferred Alternative and the Proposed Action, access roads 
would be located adjacent to two abandoned well pads and another 
two well pads (one active and one abandoned) are crossed by an 
access road that would require improvements. A number of natural 
gas gathering lines follow this segment, especially as they converge 
on compressor stations and major gas collection pipelines in the 
vicinity of the La Plata River corridor leading to processing plants 
along the San Juan River, more than 15 miles to the south.  

Mineral rights for coal are held by the BLM and State of New 
Mexico along this segment. Rights for minerals other than coal are 
held by private owners or the State of New Mexico in Sections 1, 2, 
3, 5, and 6, of T30N, R14W. 

Segments 3 and 4 – South and North Glade  
There are numerous oil and gas well pads, gathering lines, and 
roads within the South and North Glade as shown in Exhibit 3-73. 
Thirteen gas well pads are located within the study area and 
include five active wells adjacent to access roads and eight wells 
(seven active and one abandoned) that are crossed by access roads 
with proposed improvements for the Preferred Alternative and the 
Proposed Action. 

No known mineral resources (other than underlying oil and natural 
gas deposits) are present or being developed at the proposed Kiffen 
Canyon Substation site, and the nearest rock pits, sand and gravel, 
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or construction aggregate sites are located several miles outside the 
study area. Mineral rights along the South Glade Segment are held 
by the BLM. Under the North Glade Segment, mineral rights are 
owned by a mix of private interests, the State of New Mexico, and 
BLM. 

Segment 5 – State Line Segment 
Surface rights ownership along this segment is evenly split between 
the BLM and private owners, with mineral ownership held mostly 
by BLM. Extensive oil and natural gas deposits underlie the 
Segment 5 as shown in Exhibit 3-73, with 25 gas well pads and 
numerous gathering lines and access roads running parallel and 
adjacent to the study area, including eight located within the 
proposed right-of-way for the Preferred Alternative and the 
Proposed Action. Of these well pads, one active well is adjacent to 
an access road and seven wells (six active and one abandoned) 
would be crossed by access roads with proposed improvements. 

No economically exploitable coal or aggregate materials are known 
to exist along this segment, and mineral rights are held primarily by 
BLM, other than in Section 11 of T32N, R11W, which is privately 
owned. 

Segments 6 and 7 – West and East Mesa Mountains 
Both of these segments lie within the SUIT Reservation, with 
surface and mineral rights owned and managed by SUIT. Mineral 
leases are held by numerous natural gas and oil producers, who 
have created a dense network of gathering and collection lines, 
compressor stations, and access roads throughout the area. 
Approximately 20 active oil or gas well pads lie near the study area 
along Segments 6 and 7. As shown in Exhibit 3-73, within the 
proposed right-of-way for the Preferred Alternative and the 
Proposed Action there are eight wells (six active, one abandoned, 
and one of unknown status) adjacent to an access road and one 
active well that would be crossed by an access road with proposed 
improvements. 
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Although there are likely to be deep deposits of coal and locatable 
minerals underlying Segments 6 and 7, they are not economically 
recoverable, and no mining activities for such resources or 
aggregate material are currently found in the study area. 

Segment 8 – Iron Horse Line  
More than two dozen scattered oil or gas well pads and mineral 
deposits (mostly coal-beds which contain coal-bed methane within 
the underlying Fruitland Formation) are known to exist along this 
5-mile-long segment, but all are outside the study area. Existing 
access roads and pipeline infrastructure supporting natural gas 
gathering, collection and compression facilities are also found in 
this segment, but they are all located outside the study area. 
Mineral ownership is mostly controlled by private surface owners. 

3.11.4 No Action Alternative 

With the No Action Alternative, the SJBEC Project would not be 
developed; therefore, no effects to minerals would occur. 

3.11.5 Preferred Alternative 

3.11.5.1 Permanent Effects 
No active surface mineral resource development is presently being 
conducted along the proposed right-of-way or within the study 
area. The Preferred Alternative, however, would have direct effects 
from permanently precluding future development of surface 
mineral resources (such as coal, sand, gravel, and aggregate) on 
approximately 182 acres within the proposed right-of-way. 
Additionally, a single foundation for a leg of a metal lattice 
structure would be located in a previously mined area of the former 
San Juan Mine along Segment 1, which is currently undergoing 
reclamation. Construction of this structure would result in 
approximately 20 square feet of permanent effects from the concrete 
footer. Potential effects would be minimized through 
implementation of EPM 8, which is discussed in text below. 

In addition, portions of new or upgraded access roads that are part of 
the Preferred Alternative have the potential to permanently affect 
38 existing or abandoned well locations, as shown in Exhibit 3-74, 
Potential Access Effects to Existing and Abandoned Wells from the 
Preferred Alternative and the Proposed Action. Both alternatives 
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would use existing roads across the operational areas (areas that are 
cleared and leveled with infrastructure) of well leases and would 
begin new road construction at the margins of non-operational 
areas. In certain instances, the non-operational areas of well-lease 
locations (or well locations that have been abandoned and 
reclaimed) may have been reseeded and revegetated; therefore, 
construction could permanently affect these areas. Although these 
effects are not likely to create any serious disruption to existing 
operations, possible effects could be avoided or minimized through 
limitations to construction activities as described in the following 
paragraphs. 

Exhibit 3-74 
Potential Access Effects to Existing and Abandoned Wells from the Preferred 
Alternative and the Proposed Action 

 

Segments 

Total 1 2 3 4 5 6 7 8 

Access Adjacent to Well Pad  3 2 3 2 1 3 5 0 19 

 Abandoned 3 2 – – 1 1 – – 7 

 Active 1 – 3 2 – 2 4 – 11 

 Unknown – – – – – – 1 – 1 

Access Crosses Well Pad – 2 3 5 7 – 1 0 18 

 Abandoned – 1 1 – 1 – – – 3 

 Active – 1 2 5 6 – 1 – 15 

Total 4 4 6 7 8 3 6 0 38 

 
Right-of-way planning for the SJBEC Project involved extensive 
advance consultation with and consideration of past and present 
mining and minerals industry activity within the region—the goal 
being to avoid any potential conflict or adverse effect on these 
activities. The alternatives development process took into account the 
location of known oil, natural gas, coal, aggregate, and other mineral 
deposits and industry facilities in order to avoid affecting them. 

EPM 8 listed in Exhibit 2-23 has been incorporated as part of the 
SJBEC Project to avoid or prevent adverse effects to mineral 
resources. EPM 8 describes the process Tri-State would follow to 
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develop specific measures with affected operators on a case-by-case 
basis. The general process Tri-State would follow includes: 

• Contacting all operators in the study area to explain the project. 

• Working with operators to identify areas that may require 
special design considerations on a case-by-case basis. This could 
include conducting field visits with operators and identifying 
pipelines that may require cathodic protection (due to 
proximity to the transmission line) or specific design 
considerations if they are located under access roads. As part of 
these discussions, best management practices and standard 
operating procedures would be identified on a case-by-case 
basis, as well as measures that would be implemented to 
minimize effects to operators during construction. Tri-State 
would continue to work with operators throughout 
construction. 

No natural gas compressor stations or processing plants lie within 
the study area, and no current surface or underground mining of 
coal, aggregate, or other minerals is currently taking place within 
the right-of-way or at the proposed substation locations. Industry-
standard setbacks for such facilities from proposed transmission 
line structures and conductors would prevent any direct effects to 
oil or gas extraction and processing activities, and gathering and 
collection lines for produced water and gas have been mapped so 
they would be avoided by the SJBEC Project when construction of 
transmission structures and substations takes place. Application of 
the EPM 8 listed in Exhibit 2-23 would minimize direct, permanent 
effects to mineral resources as a result of implementing the 
Preferred Alternative. 

Potential indirect effects to minerals within the study area could 
include effects to existing buried pipelines near the proposed 
transmission line. To avoid or minimize this effect, Tri-State would 
work with all pipeline operators in the study area to incorporate 
appropriate best management practices and standard operating 
procedures, which include locating and marking all buried 
pipelines prior to construction. Other indirect effects could include 
the necessity for future oil and natural gas operations to employ 
slant or directional drilling and extraction techniques in pursing 
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deposits that might lie beneath the transmission line right-of-way, 
substations, transmission line structures, and access roads. Slant or 
directional drilling is a common industry practice and would not 
preclude or impede future development of mineral resources 
underlying the study area. As stated in EPM 8, however, BLM or 
other landowners would inform Tri-State of applications for work 
within the proposed right-of-way to provide an opportunity for 
coordination between the applicant and Tri-State to minimize 
potential conflicts and effects to the operation and maintenance of 
the transmission line and substations. Another indirect effect could 
occur if future leasing, development, and exploitation of surface 
minerals (such as aggregate material) was discouraged or 
prohibited within the right-of-way; however, no such development 
plans are currently proposed. 

3.11.5.2 Temporary Effects 
During the construction phase of the Preferred Alternative, 
approximately 800 acres would be temporarily disturbed or 
unavailable for surface mineral resource development. Another 
temporary direct effect during construction would be minor 
increases in access road traffic and use by construction workers and 
equipment, as well as brief periods where short portions of access 
road use is curtailed within the right-of-way while structures are 
being transported and conductors installed. Additionally, a portion 
of a metal lattice structure would be located in an area of the former 
San Juan Surface Mine along Segment 1; the mine is currently 
undergoing reclamation. Construction of this structure would 
result in approximately 0.6 acre of temporary effects from 
construction of the structure. These potential direct effects could be 
avoided by contractors communicating construction activity plans 
and schedules with local coal, oil, gas, and mining operators or by 
constructing temporary roads to reroute traffic as necessary for a 
specific period of construction, as identified in Exhibit 2-23, EPM 8. 

3.11.5.3 Mitigation 
No mitigation measures are proposed. 
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Appendix G Geology and 
Soils  

Detailed maps and 
descriptions of the soils and 
soil hazards in each segment 
can be found in Appendix G. 
 

3.11.6 Proposed Action 

3.11.6.1 Permanent Effects 
Permanent effects from the Proposed Action would be the same as 
described above for the Preferred Alternative. The only differences 
are that the Proposed Action would potentially preclude future 
development of surface mineral resources (such as coal, sand, 
gravel, and aggregate) on approximately 183 acres (as compared to 
182 acres for the Preferred Alternative). In addition, the Proposed 
Action would entirely span the area of the former San Juan Mine 
currently under restoration. In comparison the Preferred 
Alternative would require a small portion of a transmission line 
structure to be located in the reclamation area. 

3.11.6.2 Temporary Effects 
Temporary effects would be the same for the Proposed Action as 
described above for the Preferred Alternative. The only difference is 
that during the construction phase, 827 acres would be temporarily 
disturbed or unavailable for surface mineral resource development 
for the Proposed Action instead of 800 acres for the Preferred 
Alternative. In addition, the Proposed Action would have no 
temporary effects at the San Juan Mine. 

3.11.6.3 Mitigation 
No mitigation measures are proposed. 

3.12 Soils 
3.12.1 Methods 

Soils and soil hazards will be identified using the following 
information sources: 

• Soil surveys of La Plata County, Colorado, and San Juan 
County, New Mexico, published by the US Department of 
Agriculture (USDA) Natural Resources Conservation 
Service (NRCS) on its Soil Survey Geographic Database.69 
The database includes mapped soil units in the requested 
area and corresponding characteristics to a depth of 5 feet. 

69 NRCS 2012a 
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For this study, the chemical, physical, and engineering 
properties were evaluated. 

• The US Geological Survey National Geologic Map Database70 
was also used to identify underlying geologic formations. 

• A basic site reconnaissance was performed to get a general idea 
of the topography and soil environment. The full extent of the 
soil properties and hazards, however, can only be identified 
during site-specific geotechnical investigation. 

Soil hazards were identified from the characteristics of each soil 
unit mapped in the regional soil surveys. Knowledge of underlying 
geologic formations was also used to identify soils that are typically 
produced by erosion of the underlying rock. These general areas 
were identified using the criteria listed below: 

• Erosive soils – USDA uses a K factor to measure the 
susceptibility of a soil to sheet and rill erosion by water. K values 
range from 0.02 to 0.69, and soils with K values greater than or 
equal to 0.43 were assumed to have a high potential for water 
erodibility. In order to estimate wind erosion, the USDA uses a 
wind erodibility index which assigns soils to eight groups. Soils 
in Group 1 are most susceptible to wind erosion, and those in 
Group 8 are the least susceptible. Group classification is based on 
texture of the surface layer, size, and durability of surface clods, 
rock fragments, organic matter, and a calcareous reaction. For 
this analysis, Groups 1 through 4 were considered to have a high 
potential of wind erosion averaging at a minimum, 86 tons of soil 
per acre per year lost to wind. 

• Expansive clays – Two sets of criteria were used to identify soil 
units that have a high shrink-swell potential. Soils with 
6 percent or greater linear extensibility, as defined by 
USDA/NCRS,71 cause difficulty in shallow excavations. In 
addition, soils that also have a liquid limit greater than 40 and 
plasticity index greater than 25 potentially cause difficulty in 
shallow excavations. 

70 USGS 2012 
71 NRCS 2012b 
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Appendix G Geology and 
Soils  

Detailed maps and 
descriptions of the soils and 
soil hazards in each segment 
can be found in Appendix G. 
 

Soils Study Area 

The study area for soils is the 
same as the general study area 
described in Section 3.2, Study 
Area. 
 

• Gypsum content – The USDA Soil Survey Handbook72 
identifies soils with more than 1 percent gypsum as having the 
potential to corrode concrete. Soils with more than 10 percent 
gypsum may cause hydrocollapse. 

3.12.2 Affected Environment 

This section summarizes the major soil units found along each 
segment of the transmission line (segments are shown in Exhibit 3-3) 
and specifically analyzes them for potential erosion, expansive 
behavior, and high gypsum content. Other related characteristics or 
hazards such as landslides, groundwater, and farmland are 
discussed in Sections 3.9.3.2, Landslides; 3.14.3.4, Groundwater; 
and 3.13, Farmlands. 

3.12.2.1 Soils Overview 
Soil units in the study area have been mapped by the USDA based 
on physical characteristics, water capacity, susceptibility to erosion, 
and geologic origins. Soil units in the study area are described for 
each segment and potential soil hazard areas are mapped in 
Appendix G, Geology and Soils. The western edge of the study area 
near the existing Shiprock Substation consists of high ridges and 
mesas that form badlands and rock outcrops. They are intertwined 
with low lying valleys that have thick layers of silty clay sediments 
and form deep arroyos. As the study area trends towards the 
northeast the soils become sandier and the topography becomes flat 
in the area referred to as the Glades. Sandstone outcrops are the 
prominent feature at the New Mexico and Colorado state line. They 
form cliffs and the derived soils are sandy and shallow and 
susceptible to wind erosion.  

The next distinct topographic and soil environment occurs where 
the study area intersects SUIT land and the Mesa Mountains. Soils 
range from cobbly to clay loam depending on whether they are in a 
highland valley or mesa top. The study area then crosses down 
from the mountains to the flat lying plains surrounding the eastern 
terminus. Soils tend to be deep clay loams, derived from the 
underlying shale.  

72 NRCS 2012c 
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3.12.2.2 Soil Hazards 
Exhibit 3-75, Potential Soil Hazards, identifies the potential hazards 
associated with each soil unit found in the study area. Exhibit 3-3 
maps the segments listed below in Exhibit 3-75. The USDA 
classifies each soil unit in a regional context and the characteristics 
of the soil within each specific location will vary. Soil hazards are 
dependent on the slope, depth of the soil, water exposure, and type 
and extent of disturbance. The locations of potential soil hazards 
identified by the USDA and based on the soil unit present provided 
in Appendix G. Potential hazards analyzed include erosion, 
expansive clays, and soils containing gypsum. 

 
Exhibit 3-75 
Potential Soil Hazards 

Segment Soil Unit, Percent Slope 

Potential Soil Hazards 

Water 
Erosion 

Wind 
Erosion 

Expansive 
Clays 

Shallow 
Bedrock Gypsum 

Segment 1 Av – Avalon sandy loam, 2–5% X X    

BA – Badland  X X X X 

BB – Badland-Monierco-Rock outcrop 
complex 

  X X  

BT – Blancot- Notal association, gently 
sloping 

X  X   

DS – Doad-Sheppard-Shiprock 
association, rolling 

     

Ha – Haplargids-Blackston-Torriorthents 
complex, very steep 

   X  

RO – Rock outcrop    X  

Tr – Turley clay loam, 1–3%      

Tt – Turley clay loam, wet, 0–2%  X    

Segment 2 BA – Badland  X X X X 

BC – Badland-Rock outcrop-Persayo 
complex, extremely steep 

   X  

BT – Blancot- Notal association, gently 
sloping 

X  X   

FA – Farb-Persayo-Rock outcrop 
complex, very steep 

 X  X  
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Exhibit 3-75 
Potential Soil Hazards 

Segment Soil Unit, Percent Slope 

Potential Soil Hazards 

Water 
Erosion 

Wind 
Erosion 

Expansive 
Clays 

Shallow 
Bedrock Gypsum 

Segment 2 
(Continued) 

Ha – Haplargids-Blackston-Torriorthents 
complex, very steep 

   X  

SV – Stumble sandy clay loam, gently 
sloping 

     

SW – Stumble-Fruitland association, 
gently sloping 

 X    

Wr – Werlog loam      
Segment 3 BT – Blancot- Notal association, gently 

sloping 
X  X   

FA – Farb-Persayo-Rock outcrop 
complex, very steep 

 X  X  

GY – Gypsiorthids-Badland-Stumble 
complex, moderately steep 

 X  X X 

Ha – Haplargids-Blackston-Torriorthents 
complex, very steep 

   X  

SW – Stumble-Fruitland association, 
gently sloping 

 X    

Segment 4 AT – Atrac-Florita-Travessilla association, 
hilly 

X X  X  

BT – Blancot- Notal association, gently 
sloping 

X  X   

BU – Buckle silt loam, gently sloping X     

FA – Farb-Persayo-Rock outcrop 
complex, very steep 

 X    

GY – Gypsiorthids-Badland-Stumble 
complex, moderately steep 

 X  X X 

Ha – Haplargids-Blackston-Torriorthents 
complex, very steep 

   X  

Segment 5 AT – Atrac-Florita-Travessilla association, 
hilly 

X X  X  

Ax – Avalon sandy loam, 5–8% X X    

BT – Blancot- Notal association, gently 
sloping 

X  X   

BU – Buckle silt loam, gently sloping X     

Db – Doak loam, 1–3%      

Ha – Haplargids-Blackston-Torriorthents 
complex, very steep 

   X  
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Exhibit 3-75 
Potential Soil Hazards 

Segment Soil Unit, Percent Slope 

Potential Soil Hazards 

Water 
Erosion 

Wind 
Erosion 

Expansive 
Clays 

Shallow 
Bedrock Gypsum 

Segment 5 
(Continued) 

RT – Rock outcrop-Travessilla-Weska 
complex, extremely steep 

   X  

TA – Travessilla-Weska-Rock outcrop 
complex, moderately steep 

 X  X  

TW – Twick-Silver Association, 
moderately sloping 

  X X  

Segment 6 5 – Arboles Clay, 3–10%  X X   

24 – Dulce-Travessilla-Rock outcrop 
complex, 6–50% 

 X  X  

44 – Mikim loam, 3–12%      

50 – Pescar fine sandy loam  X    

56 – Pulpit loam    X  

58 – Rock outcrop    X  

76 – Witt loam, 3–8% X     

82 – Zyme-Rock outcrop complex,  
12–25% 

   X  

Segment 7 5 – Arboles Clay, 3–10%  X X   

10 – Bayfield silty clay loam, 1–3%      

16 – Buckle loam  X    

25 – Durango cobbly loam, 3–20%      

62 – Sili clay loam, 1–3%  X    

63 – Sili clay loam, 3–6%  X    

70 – Ustic Torriorthents-Ustollic 
Haplargids, 12–60% 

X     

76 – Witt loam, 3–8% X     

Segment 8 5 – Arboles Clay, 3–10%  X X   

8 – Baca Variant loam, 3–12%      

10 – Bayfield silty clay loam, 1–3%      

14 – Bodot clay, 3–10%  X  X  

25 – Durango cobbly loam, 3–20%      

63 – Sili clay loam, 3–6%  X    

70 – Ustic Torriorthents-Ustollic 
Haplargids, 12–60% 

X     

82 – Zyme-Rock outcrop complex,  
12–25% 

   X  

 



 San Juan Basin Energy Connect Project Draft EIS      3-149 

3.12.3 No Action Alternative 

With the No Action Alternative, the SJBEC Project would not be 
developed; therefore, soils would not be affected by this alternative. 

3.12.4 Preferred Alternative 

3.12.4.1 Permanent Effects 
The Preferred Alternative is expected to permanently disturb 
approximately 182 acres as summarized below: 

• 5.3 acres would be permanently disturbed by transmission line 
structures, and soil in a small portion of this area would be 
permanently lost and replaced by structure foundations 

• 46.5 acres would be permanently disturbed by substations 

• 130.4 acres would be permanently disturbed by access roads 

Possible direct effects to soils are described below and include:  

• Permanent soil loss 

• Erosion 

• Soil compaction 

The following soil hazards have the potential to directly affect 
proposed structures, substations, and access roads. Damage of 
these elements could then alter the surrounding soil environment: 

• Expansive clays 

• Gypsum 

Permanent Soil Loss 
Approximately 5.3 acres of soil would be permanently disturbed by 
transmission line structures, and soil in a small portion of this area 
would be permanently lost and replaced by structure. New access 
road construction and substation expansion would remove existing 
topsoil. If large cut and fill volumes are required, the surface 
topography would change. 

Erosion 
As shown in Exhibit 3-75, soils that are susceptible to erosion from 
wind and water are present in all segments of the study area. In 
general, most of the disturbed area with the highest potential for 
permanent erosion is along the 130.4 acres of proposed access 
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roads, since these areas would continue to be used and disturbed 
throughout the life of the project. Substation areas are not likely to 
have higher erosion rates, since they are covered with permeable 
rock that slows runoff to the surrounding areas. Erosion could 
occur during earthmoving activities required for ongoing 
maintenance of the transmission line structures and access roads. 
These activities would be temporary and localized, but would occur 
periodically throughout the life of the SJBEC Project. 

Potential effects from erosion would be minimized by 
implementing EPMs 17, 22, and 33 listed in Exhibit 2-23. In 
particular, implementation of the SWPPP listed in EMP 30 would 
minimize possible soil loss from erosion. 

Soil Compaction 
Soil compaction would occur in the construction disturbance area 
from driving vehicles and heavy equipment over the soil. Soil 
compaction is permanent, as revegetation and restoration efforts 
would not extend to the depth of consolidation. Additionally it 
would affect the response of the soil to different loading conditions 
in the future. Areas under roadways, structures, and high-use areas 
would be most affected. Some soils, such as very fine-grained, 
poorly drained soil have the greatest potential for compaction; 
however, all soil would have some potential for compaction. EPM 
56 listed in Exhibit 2-23 would be employed to minimize effects to 
agricultural soils from compaction. 

Expansive Soils 
As shown in Exhibit 3-75, and based on the mapped soils units 
identified in the area, expansive clay soils are in every segment of 
the study area. They are expected, however, to be predominantly 
found along the proposed transmission line route in Segments 1, 3, 
4, and 8. Structures not designed properly to interact with 
expansive clays can become instable, causing damage to the 
surrounding soils and landform. As described in Section 2.2.5.3, 
Geologic Investigation, Tri-State would conduct geotechnical 
investigations to better understand possible soil hazards on a site-
by-site basis and would employ measures to minimize potential 
effects from expansive soils. 
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Gypsum 
Gypsum-containing soils are found in Segments 1, 2, 3, and 4 based 
on soil types (see Exhibit 3-75), though most of these soils are 
located in areas outside of the proposed right-of-way. Soils with 
high gypsum content can corrode concrete foundations leading to 
structural instability. As described in Section 2.2.5.3, Tri-State 
would conduct geotechnical investigations to better understand 
possible soil hazards on a site-by-site basis and would employ 
measures to minimize potential effects from gypsum. 

3.12.4.2 Temporary Effects 
The Preferred Alternative is expected to temporarily disturb 
approximately 800 acres as summarized below: 

• Approximately 509.1 acres would be temporarily disturbed for 
building the structures, wire pulling sites, construction staging 
areas (including area for helicopter use), and guard structures 

• 46.5 acres would be temporarily disturbed by substation 
construction 

• 244.4 acres would be temporarily disturbed by access roads 

By disturbing the soil and vegetative cover, there would be an 
increased potential for soil erosion. 

Erosion 
Project construction activities that would directly affect soils 
include clearing, grubbing, and grading along the right-of-way and 
at additional temporary workspaces; trenching; backfilling; 
excavating; and construction of permanent structures, such as 
transmission line support structures, access roads, and substations. 
Temporary erosion can be considered small scale and an effect 
which can be corrected through restoration and revegetation. 
Ground clearing during construction would increase the potential 
for erosion. Vegetation removal would expose soil to potential 
wind and water erosion. As described in Chapter 2, the affected 
area due to construction activities would be larger than the 
operation acreage due to the temporary need for work areas at each 
structure, laydown yards, staging areas, and tensioning sites. The 
areas used only for construction would be reclaimed as soon as 
possible, which may include regrading to original land contours, 
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topsoil replacement, and revegetation. Possible temporary effects 
from erosion would be minimized through the implementation of 
EPMs 17, 22, 24, 25, 33, 35, and 36 listed in Exhibit 2-23. In 
particular, implementation of the SWPPP listed in EPM 33 would 
minimize possible soil loss from erosion. 

3.12.4.3 Mitigation 
No mitigation measures are proposed. 

3.12.5 Proposed Action 

3.12.5.1 Permanent Effects 
Permanent effects from the Proposed Action would be similar to 
those discussed for the Preferred Alternative. The only difference is 
that the Proposed Action would affect a slightly larger area of soil 
(183 acres) than the Preferred Alternative (182 acres). The 
distribution of the affected area includes: 

• 4.7 acres would be permanently disturbed by transmission line 
structures, and soil in a small portion of this area would be 
permanently lost and replaced by structure foundations 

• 46.5 acres would be permanently disturbed by substations 

• 132 acres would be permanently disturbed by access roads 

3.12.5.2 Temporary Effects 
Temporary effects from the Proposed Action would be similar to 
those discussed for the Preferred Alternative. The only difference is 
that the Proposed Action would affect a larger area of soil (827 
acres) than the Preferred Alternative (800 acres). The distribution of 
the affected area includes: 

• Approximately 540 acres would be temporarily disturbed for 
building the structures, wire pulling sites, construction staging 
areas (including area for helicopter use), and guard structures 

• 46.5 acres would be temporarily disturbed by substation 
construction 

• 250.4 acres would be temporarily disturbed by access roads 

3.12.5.3 Mitigation 
No mitigation measures are proposed. 
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Farmlands Study Area 

The study area for farmlands 
is the same as the general 
study area described in 
Section 3.2, Study Area. 
 

3.13 Farmlands 
3.13.1 Methods 

Datasets from the US Geological Society National Gap Analysis 
Program, the Natural Resources Conservation Service, 
SWCA Environmental Consultants pivot irrigation data, and SUIT 
Agricultural Land data were used to identify areas that have the 
potential to be farmlands as determined by soil type. Farmlands 
were correlated with structures, substations, and access roads 
identified as part of the alternatives. Areas where potential 
farmlands would be directly affected were identified and affected 
acreages were calculated. Indirect effects related to fragmentation 
of larger parcels into smaller parcels and to transmission line 
operation were also considered. 

The following indicators have been identified in order to evaluate 
potential project effects on farmlands: 

• Location of farmlands of statewide significance, SWReGAP 
land, SUIT agricultural lands, and prime farmland if it were 
irrigated 

• Changes to agricultural production 

3.13.2  Affected Environment 

Lands identified below as “farmlands” are identified using NRCS 
soil data. Lands identified as farmlands may or may not be 
currently used as farmland. The purpose of the information below 
is to identify lands that have the potential to be used as farmland 
based on soil type.  
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No prime or unique farmlands as defined in Section 657.5 of the 
NRCS Soil Survey Handbook73 have been identified in the study 
area. Nevertheless, the study area for the proposed transmission 
line and access roads contains land designated as farmlands of 
statewide importance, land that would be considered prime 
farmlands if irrigated,74 and existing agricultural land. The 
proposed substation locations are not located on any farmlands of 
statewide importance, land that would be considered prime 
farmland if irrigated, or areas currently irrigated. 

3.13.2.1 Farmlands 

New Mexico Farmlands 
In New Mexico, farmlands of statewide importance and prime 
farmland if irrigated are found in Segments 2 and 3 of the study area 
as shown in Exhibit 3-76, Farmlands. Acreages of lands identified 
with potential farmland are shown in Exhibit 3-77, Farmlands of 
Statewide Importance – New Mexico, and Exhibit 3-80, Prime 
Farmlands if Irrigated – New Mexico. 
 

Exhibit 3-77 
Farmlands of Statewide 
Importance – New Mexico 
Land Ownership Acres 

State 18 

Private 78 

 
Exhibit 3-78 
Prime Farmlands if Irrigated – 
New Mexico 
Land Ownership Acres 

State 5 

Private 3 
 

73 NRCS 2012c 
74 NRCS 2012d 
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Colorado Farmlands 
In Colorado, land that would be considered prime farmlands if 
irrigated exists along Segments 6, 7, and 8. Land status of prime 
farmlands if irrigated and the total amount of acreage are listed in 
Exhibit 3-79, Prime Farmlands if Irrigated – Colorado. 

 
Exhibit 3-79 
Prime Farmlands if Irrigated – Colorado1 
Land Ownership Acres 

Private 58 

Tribal Lands 84 

 
Other Agricultural Lands 
Additionally, SUIT agricultural land data75 and Southwest Regional 
Landcover Data76 indicate that agricultural lands are located along 
Segments 2, 7, and 8 as shown in Exhibit 3-76. The acreage of these 
lands is listed in Exhibit 3-80, Other Agricultural Lands in New 
Mexico and Colorado. 

 
Exhibit 3-80 
Other Agricultural Lands in New Mexico and 
Colorado 

Land Ownership Acres1  

SUIT Agricultural Land 23 

SWReGAP New Mexico Agricultural land 18 

SWReGAP Colorado Agricultural land 82 

Source: SWReGAP 2004 
1 Note that some of  these acres overlap with farmlands of statewide importance and 

prime farmland if  irr igated. Therefore, the acreages l isted are approximate.  

3.13.2.2 Irrigation 
According to data developed for the project,77 there are no 
irrigation ditches or constructed irrigation facilities in the study 
area. There are private irrigation ditches, however, located in La 
Plata County that intersect with the study area. Pivot irrigation78 is 

75 SUIT 2012c 
76 GIS USGS 2004 
77 SWCA 2009 
78 SWCA 2009 
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How much farmland would 
be affected? 

The information provided in 
this section identifies the acres 
of lands designated as 
farmland that could be 
affected. It is unknown if these 
lands are currently being 
operated as farmland or not, 
since the farmland 
designation is based on soil 
type and not current land 
uses. 
 

 

used in limited applications near the study area but does not 
intersect with the proposed alignment. 

3.13.3 No Action Alternative 

With the No Action Alternative, the SJBEC Project would not be 
developed; therefore, no effects to farmlands would occur. 

3.13.4  Preferred Alternative 

3.13.4.1 Permanent Effects 
Transmission line structures, substations, and access roads 
associated with the Preferred Alternative could directly affect 
farmlands in the study area. The types of farmland that could be 
affected include farmlands of statewide significance in New 
Mexico, SWReGAP land, SUIT agricultural lands, and land that 
could be considered prime farmland if it were irrigated. Areas 
identified as farmland may not be currently operated as farmland, 
but they have the potential to serve as farmland based on soil type. 
Exhibit 3-81, Farmlands Permanently Affected by the Preferred 
Alternative, shows the maximum amount of land with the potential to 
be farmland that would be affected. Permanent direct effects include 
the loss of potential farmlands due to the footprint of support 
structures, substations, and new access roads in the study area. 

 
Exhibit 3-81 
Farmlands Permanently Affected by the Preferred Alternative1 

Farmland 
Classification 

Land 
Status 

Type and 
Number of 
Proposed 

Permanent 
Structures 

Total Area of 
Permanent 

Disturbance 
from 

Proposed 
Structures 

(acres) 

Area of 
Permanent 

Disturbance 
from 

Proposed 
Substations 

(acres) 

Permanent 
Disturbance 

from 
Proposed 

Access Road 
(acres) 

Total Area of 
Permanent 

Disturbance 
(acres)2 

NM Farmlands 
of statewide 
importance 

Private 3 metal lattice 
tangent 0.09 0 1.47 1.56 

New Mexico 
State Lands NA 0 0 1.07 1.07 

SWReGAP NM 
Agricultural land Private 1 steel lattice 

tangent 0.03 0 0.014 0.044 

SWReGAP CO 
Agricultural land 

Tribal Lands 2 wood H-frame 
tangents 0.0012 0 0.69 0.69 

Private 

5 wood H-frame 
tangents 0.0033 

3.5 1.29 4.79 
1 wood 3-pole 
dead end 0.0011 
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Exhibit 3-81 
Farmlands Permanently Affected by the Preferred Alternative1 

Farmland 
Classification 

Land 
Status 

Type and 
Number of 
Proposed 

Permanent 
Structures 

Total Area of 
Permanent 

Disturbance 
from 

Proposed 
Structures 

(acres) 

Area of 
Permanent 

Disturbance 
from 

Proposed 
Substations 

(acres) 

Permanent 
Disturbance 

from 
Proposed 

Access Road 
(acres) 

Total Area of 
Permanent 

Disturbance 
(acres)2 

CO Prime 
farmland if 
irrigated 

Tribal Lands 

3 wood  
3-pole dead end 0.0033 

0 4.54 4.54 

5 wood H-frame 
tangent 0.003 

Private 5 wood H-frame 
tangent 0.003 0 1.32 1.32 

SUIT 
Agricultural land Private None 0 3.5 0.001 3.5 

1 Areas identif ied as farmland may not be currently  operated as farmland, but  they have the potential to serve as farmland 
based on soi l  type.  

2 There may be overlapping disturbance from the structures and access roads, and actual acres of  disturbance may be fewer 
than specif ied in the total column. 

 
The NRCS79 determined that the Preferred Alternative would not 
cause Prime or Unique Farmlands to be converted to 
non-agricultural uses and is not subject to the Farmland Protection 
Policy Act. Therefore, there would be no need to complete the land 
evaluation and site assessment system form (Form AD-1006 or 
Form CPA-106) to establish a farmland conversion impact rating 
score. 

3.13.4.2 Temporary Effects 
Temporary direct effects would include a potential short-term loss of 
production on farmlands dueto construction of the Preferred 
Alternative. The area that would be disturbed during construction is 
larger than the area that would be permanently affected. During 
construction larger areas are needed to construct transmission line 
structures, pull wires, stage construction, and build access roads. 
Affected areas would be returned to pre-construction conditions after 
project construction as described in Section 2.2.7, Post-Construction 
Activities. Construction effects would be temporary and would not 
permanently convert farmland to other uses. Exhibit 3-82, Farmlands 

79 Montoya 2012 
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Temporarily Affected by the Preferred Alternative, lists the 
farmland classifications and maximum acres that would be 
temporarily disturbed during construction. 

 
Exhibit 3-82 
Farmlands Temporarily Affected by the Preferred Alternative1 

Farmland 
Classification 

Land 
Status 

Area of 
Temporary 

Disturbance 
from Proposed 

Structures 
(acres) 

Temporary 
Disturbance from 

Proposed  
Access Road  

(30- and 50-foot ROW) 
(acres) 

Area of 
Temporary 

Disturbance 
from Proposed 

Substations 
(acres) 

Maximum 
Total Area of 

Temporary 
Disturbance  

(acres)2 

NM Farmlands 
of statewide 
importance 

Private 2.1 2.37 0 4.47 

New Mexico 
State Lands 

0 1.8 
0 

1.8 

SWReGAP NM 
Agricultural land 

Private 0.7 0.028 
0 

0.73 

SWReGAP CO 
Agricultural land 

Tribal Lands 1.4 1.06 0 2.46 

Private 11.9 1.92 3.5 17.32 

CO Prime 
farmland if 
irrigated 

Tribal Lands 5.6 9.9 0 15.5 

Private 4.9 2 0 6.9 

SUIT 
Agricultural land 

Private 4.2 0 
3.5 

7.7 

1 Areas identif ied as farmland may not be currently  operated as farmland, but  they have the potential to serve as farmland 
based on soi l  type.  

2 There may be overlapping disturbance from the structures and access roads, and actual acres of  disturbance may be fewer 
than specif ied in the total column. 

 

3.13.4.3 Mitigation 
No mitigation measures are proposed. 

3.13.5 Proposed Action 

3.13.5.1 Permanent Effects 
Permanent effects from the Proposed Action would be similar to 
those discussed above for the Preferred Alternative. The 
distribution of lands potentially affected with the Proposed Action 
is shown in Exhibit 3-83, Farmlands Permanently Affected by the 
Proposed Action. The Proposed Action would affect the same 
amount of potential farmlands in Colorado as the Preferred 
Alternative. In New Mexico, the Proposed Action would affect 
about 0.85 acre of potential farmlands as compared to 2.67 acres for 
the Preferred Alternative. 
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Exhibit 3-83 
Farmlands Permanently Affected by the Proposed Action1 

Farmland 
Classification Land Status 

Type and 
Number of 
Proposed 

Permanent 
Structures 

Total Area of 
Permanent 

Disturbance 
from 

Proposed 
Structures 

(acres) 

Area of 
Permanent 

Disturbance 
from 

Proposed 
Substations 

(acres) 

Permanent 
Disturbance 

from 
Proposed 

Access Road 
(acres) 

Total Area 
of 

Permanent 
Disturbance 

(acres)2 

NM Farmlands 
of statewide 
importance 

Private 
2 metal lattice 
tangent 

0.06 0 0.67 0.73 

New Mexico 
State Lands 

NA 0 0 0.12 0.12 

SWReGAP NM 
Agricultural land 

NA 0 0 0 0 0 

SWReGAP CO 
Agricultural land 

Tribal Lands 
2 wood H-frame 
tangents 

0.0012 0 0.7 0.7 

Private 

5 wood H-frame 
tangents 

0.003 

3.5 1.29 4.79 
1 wood 3-pole 
dead end 

0.0011 

CO Prime 
farmland if 
irrigated 

Tribal Lands 

3 wood  
3-pole  

0.0033 

0 4.54 4.54 
5 wood H-frame 
tangent 

0.003 

Private 
5 wood H-frame 
tangent 

0.003 0 1.32 1.32 

SUIT 
Agricultural land 

Private None 0 3.5 0 3.5 

1 Areas identif ied as farmland may not be currently  operated as farmland, but  they have the potential to serve as farmland 
based on soi l  type.  

2 There may be overlapping disturbance from the structures and access roads, and actual acres of  disturbance may be fewer 
than specif ied in the total column. 

 

3.13.5.2 Temporary Effects 
Temporary effects from the Proposed Action would be similar to 
those discussed above for the Preferred Alternative. The 
distribution of lands potentially affected with the Proposed Action 
is shown in Exhibit 3-84, Farmlands Temporarily Affected by the 
Proposed Action. The Proposed Action would temporarily affect 
the same amount of potential farmlands in Colorado as the 
Preferred Alternative. In New Mexico, the Proposed Action would 
temporarily affect about 7.12 acres of potential farmlands as 
compared to 7 acres for the Preferred Alternative. The Proposed 

 



 San Juan Basin Energy Connect Project Draft EIS      3-161 

Action is expected to temporarily affect a slightly larger area than 
the Preferred Alternative due to temporary disturbance from 
proposed access road construction. Affected areas would be 
returned to pre-construction conditions after construction; 
therefore, construction effects would be temporary and would not 
permanently convert farmland to other uses. 

 
Exhibit 3-84 
Farmlands Temporarily Affected by the Proposed Action1 

Farmland 
Classification Land Status 

Area of 
Temporary 

Disturbance 
from 

Proposed 
Structures 

(acres) 

Temporary 
Disturbance 

from Proposed  
Access Road  

(30- and 50-foot ROW) 
(acres) 

Area of 
Temporary 

Disturbance 
from 

Proposed 
Substations 

(acres) 

Maximum 
Total Area of 

Temporary 
Disturbance 

(acres)2 

NM Farmlands 
of statewide 
importance 

Private 1.4 3.47 0 4.87 

New Mexico 
State Lands 

0 1.8 0 1.8 

SWReGAP NM 
Agricultural land 

Private 0 0.45 0 0.45 

SWReGAP CO 
Agricultural land 

Tribal Lands 1.4 1.06 0 2.46 

Private 11.9 1.92 3.5 17.32 

CO Prime 
farmland if 
irrigated 

Tribal Lands 5.6 9.9 0 15.5 

Private 4.9 2 0 6.9 

SUIT 
Agricultural land 

Private 4.2 0 3.5 7.7 

1 Areas identif ied as farmland may not be currently  operated as farmland, but  they have the potential to serve as farmland 
based on soi l  type.  

2 There may be overlapping disturbance from the structures and access roads, and actual acres of  disturbance may be fewer 
than specif ied in the total column. 

3.13.5.3 Mitigation 
No mitigation measures are proposed. 

3.14 Water Resources and Wetlands 
3.14.1 Study Area 

The study area for surface water resources and wetlands includes 
the study area described in Section 3.2, Study Area, as well as the 
San Juan and Los Pinos Rivers, which are the first perennial 
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Waters of the US 

Waters of the US are 
jurisdictional waters regulated 
under the Clean Water Act by 
the USACE, who categorize 
certain drainages as perennial, 
intermittent, and ephemeral. 
• Perennial stream: A 

perennial stream has 
flowing water year-round 
during a typical year. The 
water table is located above 
the streambed for most of 
the year and most flow is 
provided through 
groundwater.  

• Intermittent stream: An 
intermittent stream has 
flowing water during 
certain times of the year, 
when groundwater 
provides water for stream 
flow. During dry periods, 
intermittent streams may 
not have flowing water.  

• Ephemeral stream: An 
ephemeral stream has 
flowing water only during, 
and for a short duration 
after, precipitation events in 
a typical year. Ephemeral 
streambeds are located 
above the water table year-
round. 

 

watercourses located outside of the study area that receive runoff 
from the study area, and the connecting drainages in between. 

3.14.2 Methods 

3.14.2.1 Surface Water 
Surface waters in the study area were identified using data from the 
USGS and other agencies such as the New Mexico Environment 
Department (NMED) and Colorado Department of Public Health 
and Environment (CDPHE) to establish existing conditions. In 
addition, fieldwork in support of a preliminary determination of 
waters of the US was carried out in 2012 and 2013.80 Potential direct 
and indirect effects to surface water were identified using the 
following indicators:81 

• Construction activities within the ordinary high water mark of 
waters of the US. 

• Ground surface disturbance that may cause erosion, increased 
sediment loading and turbidity. 

• Vegetation removal that could indirectly result in increased soil 
erosion. 

• Spills of hazardous fluids used during construction or 
maintenance. 

3.14.2.2 Floodplains 
Project features located within 100-year floodplains were identified 
and mapped using Federal Emergency Management Agency 
(FEMA) Flood Insurance Rate Maps to determine effects. Indicators 
that were analyzed include: 

• The potential for increased runoff as a result of added 
permanent and temporary disturbance from transmission line 
and associated access road construction resulting in increased 
flooding or erosion. 

• Areas where permanent structures would be placed in 
floodplains that would result in potential effects to floodplain 
structure and function. 

80 URS 2013 
81 USACE 2012 
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3.14.2.3 Wetlands 
Wetlands were identified through biological and water resource 
surveys conducted in the study area in 2012 and 2013, including 
delineation of the single wetland that occurs near a location where 
construction efforts are proposed. 82, 83 The final determination 
regarding the jurisdiction of these wetlands as waters of the US 
(as defined under Section 404 of the Clean Water Act) will be 
considered by the US Army Corps of Engineers (USACE) following 
submittal of the data. Potential effects to wetlands were identified 
using the following indicators: 

• Alterations to wetland hydrology 

• Alterations to wetland plant communities 

• Loss of wetlands due to filling or sedimentation 

3.14.2.4 Groundwater 
Groundwater hydrology was identified using data from the USGS, 
NMED, and CDPHE to establish existing conditions within the 
study area and region. Anticipated effects to groundwater were 
determined using the following indicators: 

• The potential for direct effects to groundwater from accidental 
contamination during construction  

• Possible effects from accidental spills of hazardous materials 

• Dewatering activities during construction of foundations for 
transmission line support structures  

3.14.2.5 Water Quality 
Water quality data were identified from the USGS, NMED, and 
CDPHE to establish existing conditions and identify surface waters 
in the project area that are currently impaired. For example, the 
NMED Surface Water Quality Bureau conducted a water quality 
survey of the San Juan-Animas watersheds in 2010. The data 
collected were compared with New Mexico Water Quality 

82 URS 2013 
83 Loebig 2013; Loebig and Paulek 2013 
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Standards to identify impaired waters.84 Potential effects to water 
quality were identified using the following indicators: 

• Ground surface disturbance that may cause erosion, and 
increased sediment loading 

• Vegetation removal that could indirectly result in increased soil 
erosion 

• Spills of hazardous fluids during construction or maintenance 

3.14.3 Affected Environment 

This section describes the following water resources in the study 
area: surface water, floodplains, wetlands, groundwater, and water 
quality. 

3.14.3.1 Surface Water 
Exhibit 3-85, Surface Water, presents surface water resources for 
primary, secondary, and tertiary drainages within each segment in 
the study area. The entire study area lies within the San Juan River 
Basin, which drains an area of approximately 7,500 square miles 
across the Colorado-New Mexico state line.85 The total area drained 
by all of the watersheds crossed by the study area combined is 
approximately 2,773 square miles. The study area crosses two major 
watersheds and three minor watersheds and ends in a major 
watershed in southwestern Colorado. These six watersheds are 
referred to as the Shumway Arroyo watershed, La Plata River 
watershed, Farmington Glade watershed, Animas River watershed, 
Pump Canyon watershed, and Los Pinos River watershed. 

84 NMED 2012 
85 EPA 2004 
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Average annual precipitation is 14.72 inches near Ignacio, Colorado, 
which is nearly double the average annual precipitation near 
Shiprock, New Mexico. The Animas River and Rock Creek are the 
only perennial streams crossed by the study area. The La Plata 
River is intermittent, and the study area does not cross the Los 
Pinos or San Juan Rivers, although these latter two perennial 
streams receive runoff from the study area. Most of the drainages 
crossed by the study area are intermittent or ephemeral, fed by 
stormwater runoff. 

In consultation with the USACE, fieldwork was conducted in 2012 
and 2013 in support of a pending preliminary jurisdictional 
determination of waters of the US.86 Exhibit 3-86, Potential Waters 
of the US, provides a detailed breakdown of the potential 
jurisdictional drainages by segment. 

Exhibit 3-86 
Potential Waters of the US  

Segments Ephemeral Intermittent Perennial 
Total Potential  

Waters of the US  

Segment 1: Shiprock 
Substation 

15 0 0 15 

Segment 2: Pinon Mesa 6 1 
(La Plata River) 

0 7 

Segment 3: South Glade 10 0 0 10 

Segment 4: North Glade 4 0 0 4 

Segment 5: State Line 7 0 0 7 

Segment 6: West Mesa 
Mountains 

3 0 1 
(Animas River) 

4 

Segment 7: East Mesa 
Mountains 

3 1 0 4 

Segment 8: Iron Horse Line 1 2 1 
(Rock Creek) 

4 

Total 49 4 2 55 

 

86 URS 2013 
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3.14.3.2 Floodplains 
Exhibit 3-87, FEMA Floodplains, shows the location and extent of 
100-year floodplains in the study area and immediately 
surrounding region. As shown in Exhibit 3-87, all of the 100-year 
floodplains crossed in the study area are located in the first four 
segments, except for the Animas River crossing in Segment 6. All of 
these floodplains experience flash flooding from rainstorms in the 
summer. The La Plata and Animas Rivers also occasionally flood as 
a result of snowmelt in the spring.87 The floodplains in Segments 1 
through 4 are fed by sandy arroyos with little or no vegetation. 
Sediment loading during flood events in these segments is naturally 
high. 

3.14.3.3 Wetlands 
Wetlands in the study area are found along the banks of the 
La Plata and Animas Rivers within the last 1.1 miles of Segment 7 
and in Segment 8. Wetlands located in Segments 7 and 8 are shown 
in Exhibit 3-88, Potential Wetlands.88 All but one of the wetlands 
located in Segments 7 and 8 are considered to be “potential 
wetlands” because they have not been officially delineated or 
considered by USACE personnel; however, their approximate 
boundaries are defined by the presence of wetland plant species. 
These emergent wetlands are characterized by drainages and 
depressions receiving irrigation runoff from fields and pastures and 
ultimately drain into Jacques Park Creek, Pine River, Klusman Park 
Creek, and Rock Creek. One wetland, located in Segment 7, 
approximately 1 mile from the existing Iron Horse 115kV line 
(Segment 8), has been delineated. 

3.14.3.4 Groundwater 
One known shallow aquifer (20 feet deep or less) is found in the 
northern portion of Segment 8. There are no shallow groundwater 
wells in the study area with a static water level less than 20 feet 
deep.89  

87 USGS 2012a, 2012b 
88 Loebig 2013; Loebig and Paulek 2013 
89 GIS USGS 2011 
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The aquifers in the study area are part of the Colorado Plateaus 
Aquifer. All of Segment 1 and the first 3.6 miles of Segment 2 of the 
study area are located over the Mesaverde Aquifer. The remainder 
of the study area is located over the Uinta-Animas Aquifer shown 
in Exhibit 3-89, Colorado Plateaus Aquifers. In general, the 
Colorado Plateaus Aquifers are composed of permeable, 
moderately to well-consolidated sedimentary rocks. These rocks 
range in age from Permian to Tertiary and vary greatly in thickness, 
lithology, and hydraulic characteristics.90 

The depth to groundwater varies throughout the region, but is 
generally closer to the surface at lower elevations and deeper at 
higher elevations. The notable exception to this is the abundance of 
small springs located near the central portion of the study area 
where it parallels the state line in Segment 5.91 These springs appear 
to be located where groundwater flows laterally on top of an 
impermeable layer of sandstone to an outcrop where it comes to the 
surface. There are no springs located within the study area. 

3.14.3.5 Water Quality 

Surface Water 
The Surface Water Quality Bureau (SWQB) of the New Mexico 
Environment Department (NMED) conducted a water quality 
survey of the San Juan-Animas watersheds in 2010. These 
watersheds are subdivided into reaches and defined as follows: 

• Upper La Plata – McDermott Arroyo to the Colorado border  

• Lower La Plata – San Juan River to McDermott Arroyo 

• Upper Animas – Estes Arroyo to the Colorado border 

• Lower Animas – San Juan River to Estes Arroyo  

• Middle San Juan – Animas River to Cañon Largo  

• Lower San Juan – Navajo Nation boundary at Hogback to the 
Animas River 

90 USGS 2012c 
91 GIS USGS 2011 
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Exhibit 3-89 
Colorado Plateaus Aquifers 

 

Excerpted from Groundwater Atlas of the United States (USGS 2012c).  
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The SWQB Water Quality Standards were not met in the La Plata, 
Animas, and San Juan Rivers for the following criteria: 

• Dissolved oxygen: Lower La Plata River 

• E. coli: Animas River, La Plata River, Lower San Juan River 

• Nutrient/eutrophication biological indicators: Lower Animas 
River 

• Total phosphorus: Upper Animas River 

• Sedimentation/siltation: Upper Animas River, Lower La Plata 
River, Middle and Lower San Juan River 

• Temperature: Animas River 

• Turbidity: Animas River, Lower La Plata River, Middle and 
Lower San Juan River 

The following surface waters within the study area are listed as 
impaired for the parameters noted by the SWQB under 
Section 303(d) of the Clean Water Act:92 

• Middle and Lower San Juan River: E. coli, 
sedimentation/siltation. 

• Animas River: E. coli, sedimentation/siltation, nutrients, total 
phosphorus, temperature, turbidity. 

• Lower La Plata River: E. coli, sedimentation/siltation, nutrients, 
dissolved oxygen. 

Total maximum daily loads have not been established for these 
waters. 

Groundwater 
The quality of the water in the Mesaverde Aquifer is extremely 
variable. The dissolved solids concentration of water from the 
aquifer is less than 1,000 milligrams per liter (mg/L) in many of the 
basin-margin areas but locally can be very large (more than 
35,000 mg/L in the central part of the Uinta Basin and more than 

92 NMED 2012 
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10,000 mg/L in the central part of the Piceance Basin).93 In general, 
areas of the aquifer that are recharged by infiltration from 
precipitation or surface water sources contain relatively fresh water. 

The Uinta-Animas aquifer in the San Juan Basin contains fresh to 
moderately saline water. Dissolved-solids concentrations generally 
increase along the groundwater flow path from less than 
1,000 mg/L near recharge areas to about 4,000 mg/L near the 
discharge area along the valley of the San Juan River.94 

3.14.4 No Action Alternative 

With the No Action Alternative, the SJBEC Project would not be 
developed; therefore, no effects on water resources and wetlands 
would occur with this alternative. 

3.14.5 Preferred Alternative 

3.14.5.1 Permanent Effects 

Surface Water 
The Preferred Alternative would not be built within the ordinary 
high water mark of perennial or intermittent streams or rivers in 
the study area. An examination of North American Rivers data95 
and the results from field investigations in 2012 and 201396 indicate 
that construction activities for the Preferred Alternative would 
intersect with 48 ephemeral drainages that are potential waters of 
the US as shown in Exhibit 3-90, Potential Waters of the US 
Intersecting the Preferred Alternative. As indicated in Exhibit 3-90, 
these 48 drainages may intersect with the Preferred Alternative in 
more than one location. 

There are numerous other ephemeral drainages scattered 
throughout the study area that are not expected to be jurisdictional 
but may intersect with the the Preferred Alternative. Determining 
the exact number and nature of these locations would depend on 
final engineering and ongoing efforts in support of an application 
for a preliminary jurisdictional determination by the USACE. 

93 USGS 2012b 
94 USGS 2012b 
95 GIS Esri  2010 
96 URS 2013 
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Permanent effects to ephemeral drainages would result from access 
road crossings, which could result in sedimentation, permanent fill 
placement, and channel bank alteration. 

Exhibit 3-90 
Potential Waters of the US Intersecting the Preferred Alternative 

Segments Ephemeral Intermittent Perennial 

Total Potential 
Waters 

of the US  

Total Intersections 
with the Preferred 

Alternative 

Segment 1: Shiprock 
Substation 

15 0 0 15 17 

Segment 2: Pinon Mesa 6 1 
(La Plata 

River) 

0 7 13 

Segment 3: South Glade 10 0 0 10 13 

Segment 4: North Glade 3 0 0 3 6 

Segment 5: State Line 7 0 0 7 7 

Segment 6: West Mesa 
Mountains 

3 0 1 
(Animas River) 

4 4 

Segment 7: East Mesa 
Mountains 

3 1 0 4 6 

Segment 8: Iron Horse 
Line 

1 2 1 
(Rock Creek) 

4 4 

Total 48 4 2 54 70 

 

Construction of new or improved access roads would most likely 
have the greatest effect on ephemeral drainages. Crossing drainages 
may require placing permanent fill into the drainage channel below 
the ordinary high water mark. This fill includes the installation of 
structures, such as culverts, and armoring channels and banks to 
protect water resources and allow for unimpeded flow. 

Due to the erosive nature of the soils in the study area, proper 
design and construction of pad sites at transmission structures, 
staging areas, pulling sites, and access roads are critical to facilitate 
proper drainage and minimize erosion. Areas where ephemeral 
drainages would be permanently affected would be designed to 
minimize surface erosion and re-routed to ensure their previous 
flow pattern. 
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As part of ongoing maintenance activities, Tri-State would inspect, 
maintain, and repair water crossings built as part of the SJBEC 
Project to minimize erosion and sedimentation to area surface 
water. Indirect short-term effects may result from increased soil 
erosion due to vegetation removal and increased runoff from 
roadway grading activities. Greater sediment inputs from roads 
could exacerbate the sediment impairment already present in the 
Lower La Plata, Animas, and Middle and Lower San Juan Rivers 
(see Section 0, Water Quality). These potential effects, however, 
would be minimized by implementing EPMs 13, 21, 22, 23, 24, and 
33 identified in Exhibit 2-23. As described in Exhibit 2-23, EPM 33, 
an SWPPP would be prepared to manage erosion and provide 
adequate drainage. Implementing these measures is expected to 
mitigate erosion and possible sedimentation to the extent 
practicable from the Preferred Alternative. 

Floodplains 
The Preferred Alternative would permanently affect 100-year 
floodplains defined by FEMA in the Shumway Arroyo, La Plata 
River, and Farmington Glade watersheds across Segments 1 
through 4. Exhibit 3-87, FEMA Floodplains, shows the 100-year 
floodplains in the region and where the Preferred Alternative 
would intersect them in the study area. As detailed in Exhibit 3-91, 
Permanent Effects to 100-year Floodplains from the Preferred 
Alternative, most of the permanent effects to the floodplains would 
be from improving existing access roads or constructing new access 
roads, as well as constructing four transmission line structures, 
totaling 1.67 acres and 0.12 acre, respectively. The Preferred 
Alternative is not expected to result in alterations to the structure or 
proper function of floodplains. Construction for the Preferred 
Alternative would not occur in any 100-year floodplains in 
Segments 5 through 8. 
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Exhibit 3-91 
Permanent Effects to 100-year Floodplains from the Preferred Alternative 

Segment 
New Access Roads or Existing Roads 

Requiring Improvements (acres) 

Transmission 
Structures 

(acres) 
Total 

(acres) 

1 0.40 0.00 0.40 

2 0.01 0.03 0.04 

3 0.09 0.00 0.09 

4 1.17 0.09 1.26 

Total 1.67 0.12 1.79 

 

Wetlands 
The Preferred Alternative would use an existing road in Segment 7 
with a culvert (requiring no improvements) to cross a single, 
delineated wetland to access an area where construction efforts are 
proposed as shown in Exhibit 3-88, Potential Wetlands. In addition, 
there is a second wetland in Segment 7 near an existing access road 
with no proposed improvements. Four wetlands in Segment 8 are 
spanned by the existing Iron Horse 115 kV line. These five wetlands 
would not be affected by the Preferred Alternative; therefore, they 
were not formally delineated. Instead, these five wetlands in 
Segments 7 and 8 were identified through the presence of obligate 
species and other criteria. 

By implementing EPMs 33, 34, 77, 78, and 79, which include 
development and execution of a SWPPP and a hazardous materials 
plan as described in Exhibit 2-23, there would be little to no direct 
permanent effects to wetlands in the study area from the Preferred 
Alternative. 

Groundwater 
Direct permanent effects to groundwater from the Preferred 
Alternative are not expected due to the implementation of EPMs 33, 
77, and 79 as described in Exhibit 2-23. These items include the 
implementation of a SWPPP, a hazardous materials management 
plan, and a spill prevention notification and cleanup plan. 

Water Quality 
Permanent effects to surface water quality from the Preferred 
Alternative could include accidental spills of fuel, lubricants, or any 
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other chemicals used during operation. By implementing EPMs 33, 
77, and 79 listed in Exhibit 2-23, however, there would be little or 
no permanent direct effects to water quality. Effects would be 
further avoided and minimized by implementing EPM 78 listed in 
Exhibit 2-23 that would require vehicle refueling and servicing 
activities to take place in areas located a minimum of 300 feet from 
wetlands and streams. 

The Preferred Alternative could potentially reduce surface water 
quality through increased sediment loads from stormwater runoff 
from areas such as new roads, transmission line structures, and 
substations. Design features of the Preferred Alternative, including 
proper design of pad sites, temporary use areas, and access roads; 
site restoration, recontouring, and revegetation (identified in 
Exhibit 2-23, EPM 17); along with adherence to the SWPPP 
(identified in Exhibit 2-23, EPM 33), would be expected to result in 
little or no permanent direct effects to surface water quality. 
Tri-State would be required to comply with all stipulations 
included in the Section 401/404 permit required for the project. 
These stipulations would also address minimizing effects such as 
increased erosion and subsequent sedimentation and siltation in 
downstream drainages. 

3.14.5.2 Temporary Effects 

Surface Water 
An examination of North American Rivers data97 and the results 
from field investigations in 2012 and 201398 indicate the potential 
for construction efforts from the Preferred Alternative to intersect 
with 48 ephemeral drainages. Determining the exact number and 
nature of these locations would depend on final engineering and 
ongoing efforts in support of an application for a preliminary 
jurisdictional determination by the USACE. No construction 
activities would take place within the ordinary high water mark of 
perennial or intermittent streams or rivers. 

Potential temporary effects to surface water from these road 
crossings include channel bank erosion and increased 

97 GIS Esri  2012 
98 URS 2013 
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sedimentation from runoff associated with new roads. Temporary 
channel bank modification could include vegetation removal that 
could take many years to recover. Temporary indirect effects could 
occur during installation of the project infrastructure from the 
Preferred Alternative and include disturbed vegetation, although 
effects from erosion and other effects would be minimized through 
the implementation of EPMs 13, 17, 21, 22, 23, 33, and 34, which are 
listed in Exhibit 2-23. 

Floodplains 
Temporary effects related to floodplains would occur in the 
Shumway Arroyo, La Plata River, and Farmington Glade 
watersheds within Segments 1 through 4. Proposed activities 
include improving existing access roads or constructing new access 
roads, which would affect 2.81 acres of floodplain, and constructing 
four transmission line structures, which would affect 2.80 acres of 
floodplain. This includes the right-of-way outside of the road 
surface (for example, cuts and fills or other features such as wing 
ditches) and broader areas around transmission structures 
necessary for cranes, drills, and concrete trucks. These effects are 
shown by segment in Exhibit 3-92, Temporary Effects to 100-year 
Floodplains from the Preferred Alternative. The Preferred 
Alternative is not expected to result in alterations to the structure or 
proper function of floodplains. Construction for the Preferred 
Alternative would not occur in any 100-year floodplains in 
Segments 5 through 8; therefore, there would be no temporary 
effects. 

 
Exhibit 3-92 
Temporary Effects to 100-year Floodplains from the Preferred Alternative 

Segment 

New Access Roads or Existing Roads 
Requiring Improvements  

(acres) 

Transmission 
Structures 

(acres) 
Total 

(acres) 

1 0.77 0.00 0.77 

2 0.03 0.70 0.73 

3 0.24 0.00 0.24 

4 1.77 2.10 3.87 

Total 2.81 2.80 5.61 
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Wetlands 
All construction elements for the Preferred Alternative would be 
located outside wetlands in the study area. As described above, the 
Preferred Alternative would use an existing road with a culvert 
(requiring no improvements) to cross a single wetland and access 
an area where construction efforts are proposed. Ground 
disturbance and construction activities could cause temporary 
effects from runoff or sedimentation to the aforementioned wetland 
and the five other wetlands in the study area, though the four 
wetlands in Segment 8 would be spanned and are not proximal to 
construction activities. By implementing EPMs 33, 34, 77, and 79, 
which include development and execution of a SWPPP and a 
hazardous materials plan as described in Exhibit 2-23, there would 
be little to no direct permanent effects to wetlands in the study area 
from construction of the Preferred Alternative. 

Groundwater 
Dewatering, or lowering of groundwater levels through pumping, 
may be required for the installation of some of the transmission 
structures. Holes would be drilled into the ground, as deep as 
20 feet in some cases, for the placement of concrete piers for metal 
lattice structures or the direct embedment of wood poles. In most of 
the study area, dewatering would not be required. The segments 
where it would most likely be necessary are within the last 2.1 miles 
of Segment 7 and Segment 8 where the Iron Horse Substation 
would be expanded—an area with extensive irrigation for pastures. 
Shallow groundwater wells would not be directly affected by 
dewatering, because static groundwater levels in the one shallow 
water well located in this portion of the study area are deeper than 
would be required for structure foundations in Segment 7, and in 
Segment 8 the structures are already in situ and in use. Dewatering 
permits, issued by the CDPHE, would be required in these locations 
if the water removed during construction could not be managed 
per CDPHE requirements. Dewatering activities would be 
temporary, short-term in duration, and carried out in compliance 
with required permits as described in EPM 20 listed in Exhibit 2-23, 
which would minimize possible temporary effects to groundwater. 
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Water Quality 
The potential for the Preferred Alternative to temporarily affect 
water quality, as well as measures to avoid and minimize these 
effects, are the same as those described above for permanent effects. 

3.14.5.3 Mitigation 
No mitigation is proposed. 

3.14.6 Proposed Action 

3.14.6.1 Permanent Effects 

Surface Water 
Permanent effects to surface water with the Proposed Action would 
be the same as described above for the Preferred Alternative. The 
only difference is that the Proposed Action has the potential to 
intersect with 49 ephemeral drainages that are potential waters of 
the US as compared to 48 for the Preferred Alternative. Exhibit 3-93, 
Potential Waters of the US Intersecting the Proposed Action, details 
the breakdown of these drainages by segment. There are numerous 
other ephemeral drainages scattered throughout the study area that 
are not expected to be jurisdictional but may intersect with the 
Proposed Action. Determining the exact number and nature of 
these locations would depend on final engineering and ongoing 
efforts in support of an application for a preliminary jurisdictional 
determination by the USACE. 

 
Exhibit 3-93 
Potential Waters of the US Intersecting the Proposed Action 

Segments Ephemeral Intermittent Perennial 

Total Potential 
Waters 

of the US  

Total Intersections 
with the Proposed 

Action 

Segment 1: Shiprock 
Substation 

15 0 0 15 17 

Segment 2: Pinon Mesa 6 1 
(La Plata River) 

0 7 13 

Segment 3: South Glade 10 0 0 10 13 

Segment 4: North Glade 4 0 0 4 8 

Segment 5: State Line 7 0 0 7 7 

Segment 6: West Mesa 
Mountains 

3 0 1 
(Animas River) 

4 4 
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Exhibit 3-93 
Potential Waters of the US Intersecting the Proposed Action 

Segments Ephemeral Intermittent Perennial 

Total Potential 
Waters 

of the US  

Total Intersections 
with the Proposed 

Action 

Segment 7: East Mesa 
Mountains 

3 1 0 4 6 

Segment 8: Iron Horse 
Line 

1 2 1 
(Rock Creek) 

4 4 

Total 49 4 2 55 72 

 

100-Year Floodplains 
Permanent effects to floodplains from the Proposed Action would 
be the same as those discussed above for the Preferred Alternative, 
although the Proposed Action would affect a larger acreage of 
floodplain areas than the Preferred Alternative. As detailed in 
Exhibit 3-94, Permanent Effects to 100-year Floodplains from the 
Proposed Action, most of the permanent effects to the floodplains 
would be from improving existing access roads or constructing new 
access roads, as well as from constructing 10 transmission line 
structures, totaling 2.54 acres and 0.21 acre, respectively. By 
comparison, the Preferred Alternative would affect 1.17 acres due 
to road improvements and 0.09 acre due to transmission structures. 
the Proposed Action is not expected to result in alterations to the 
structure or proper function of floodplains. 

 
Exhibit 3-94 
Permanent Effects to 100-year Floodplains from the 
Proposed Action 

Segment 

New Access Roads or 
Existing Roads 

Requiring 
Improvements (acres) 

Transmission 
Structures 

(acres) 
Total 

(acres) 

1 0.47 0.06 0.53 

2 0.29 0.02 0.31 

3 0.15 0.02 0.17 

4 1.63 0.11 1.74 

Total 2.54 0.21 2.75 
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Wetlands, Groundwater, and Water Quality 
Permanent effects to wetlands, groundwater, and water quality 
would be the same for the Proposed Action as described in 
Section 3.14.5.1, Permanent Effects, for the Preferred Alternative. 

3.14.6.2 Temporary Effects 

Surface Water 
Temporary effects to surface water with the Proposed Action would 
be the same as described above for the Preferred Alternative. The 
only difference is that the Proposed Action has the potential to 
intersect with 49 ephemeral drainages that are potential waters of 
the US as compared to 48 for the Preferred Alternative. 

100-Year Floodplains 
Temporary effects to floodplains from the Proposed Action would 
be the same as those discussed above for the Preferred Alternative, 
although the Proposed Action would affect a larger acreage of 
floodplain areas than the Preferred Alternative. As detailed in 
Exhibit 3-95, Temporary Effects to 100-year Floodplains from the 
Proposed Action, most of the permanent effects to the floodplains 
would be from improving existing access roads or constructing new 
access roads, as well as constructing 10 transmission line structures, 
totaling 4.46 and 7 acres, respectively. By comparison, the Preferred 
Alternative would affect 2.81 acres due to road improvements and 
2.80 acres due to transmission structures. The Proposed Action is 
not expected to result in alterations to the structure or proper 
function of floodplains. 

Exhibit 3-95 
Temporary Effects to 100-year Floodplains from the 
Proposed Action 

Segment 

New Access Roads or 
Existing Roads 

Requiring 
Improvements 

(acres) 

Transmission 
Structures 

(acres) 
Total 

(acres) 

1 0.93 2.10 3.03 

2 0.72 0.70 1.42 

3 0.24 0.70 0.94 

4 2.57 3.50 6.07 

Total 4.46 7.00 11.46 
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Wetlands, Groundwater, and Water Quality 
Temporary effects to wetlands, groundwater, and water quality 
would be the same for the Proposed Action as described in 
Section 3.14.5.1 for the Preferred Alternative. 

3.14.6.3 Mitigation 
No mitigation measures are proposed. 

3.15 Vegetation 
3.15.1 Methods 

Following consultation with the US Fish and Wildlife Service 
(USFWS), BLM, and other land-managing agencies, biologists 
conducted several field surveys in the study area to identify 
threatened or endangered species, such as the Mesa Verde cactus, 
and to document other special status plants, general vegetation 
communities, and noxious weeds.99 These data were used to map 
vegetation communities in the study area. 

Analysis of each vegetation community’s characteristics, including 
color and texture, were then combined with interpretation of high-
resolution aerial photography to delineate similar habitats along the 
proposed access roads for the SJBEC Project. This information was 
analyzed using GIS to calculate areas of permanent and temporary 
effects to special status plants, vegetation communities, and 
noxious weeds. 

The effects analysis considered the following indicators: 

• Areas of permanent and temporary vegetation loss and the type 
of vegetation community affected 

• Potential effects to special status species 

• Areas where ground-disturbing activities could cause an 
increase in noxious weeds 

99 Loebig 2013; Loebig and Paulek 2013; Parametrix 2012 
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Vegetation Study Area 

The study area for vegetation 
is the same as the general 
study area described in 
Section 3.2, Study Area. 
 

3.15.2 Affected Environment 

Several biological surveys of the study area were completed in 2012 
and 2013 along with associated reports.100 Results from the surveys 
form the basis for understanding vegetation communities in the 
study area, as well as the extent and frequency of special status 
plants. Portions of the reports were excerpted for this section of the 
EIS. Scientific names follow those published by K. Allred.101 Each of 
these plant communities is defined by the dominant species found 
in their structural vegetation layers and is described in detail in 
Appendices H and I. 

3.15.2.1 Vegetation Communities along Segments 1 to 5 
(New Mexico) 

Eight general plant community types were defined within the New 
Mexico portion of the study area located in Segments 1 through 5, 
which are detailed in Exhibit 3-96, Vegetation Communities Along 
Segments 1 to 5 (New Mexico).102 Exhibit 3-97, Vegetation Zones, 
New Mexico (west), and Exhibit 3-98, Vegetation Zones, New 
Mexico (east), show the locations of these vegetation communities. 

Exhibit 3-96 
Vegetation Communities Along Segments 1 to 5 (New Mexico) 

Community Segment 
Number of 

Subcommunities Key Features 

Desert 
Grassland 

1 0 • Galleta (Pleuraphis jamesii) and cheatgrass (Bromus tectorum) 
are co-dominant and account for 80% to 90% of the sparse plant 
cover. 

• Vegetation cover ranges from 10% to 30%. 
Salt Desert 
Scrubland 

1 2 • Dominated by a diverse mix of grass and shrub species. Scrub 
height ranges from 12 to 16 inches. 

• Provides marginal to low potential suitable habitat for Mesa 
Verde cactus (Sclerocactus mesae-verdae). 

• Water erosion is moderate to heavy. 
• Subcommunity comprised of mostly drought-tolerant, low-

growing shrubs (<12 inches). 
• Vegetation cover ranges from 20% to 30%. 

Desert 
Shrubland 

1 0 • Characterized by black greasewood (Sarcobatus vermiculatus), 
4 to 6 feet high. 

• Understory varies with mixes of herbaceous annuals and weeds. 
• Occurs at major arroyo crossings and areas subject to excessive 

erosion and deposition. 
• Vegetation cover ranges from 20% to 30%. 

100 Loebig 2013; Loebig and Paulek 2013; Parametrix 2012 
101 Al lred 2012 
102 Loebig and Paulek 2013 
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Exhibit 3-96 
Vegetation Communities Along Segments 1 to 5 (New Mexico) 

Community Segment 
Number of 

Subcommunities Key Features 

Great Basin 
Desert 
Scrubland 

2,3,4,5 2 • Dense stands of the dominant species, big sagebrush (Artemisia 
tridentata), grow 2.5 to 5 feet high. 

• Herbaceous layer mostly lacks perennial grass cover, which 
distinguishes it from Great Basin Desert Scrubland 2. 

• Dominant herbaceous species are weeds mixed with 
more-desirable natives. 

• Vegetation cover ranges from 40% to 70%. 
Pinon-Juniper 
(Mixed Conifer) 
Woodland 

2,3,4,5 7 • The seven subcommunities vary mostly in the makeup of shrub 
and herbaceous layer. 

• Canopy has a mix of Utah juniper and Colorado pinon pine 
ranging from 6 to 25 feet high. Pinon pines affected by pine 
beetle infestations.  

• Shrub layer is open; dominant species depend on the 
subcommunity.  

• Herbaceous layer consists of a mix of grasses, forbs, and shrubs. 
• Grazing pressure is low in most subcommunities. 
• Vegetation cover varies from 10% to 70% depending on 

subcommunity. 

Wetland Fringe 2 0 • Found only on the lower banks of the La Plata River. 
• Dominated by American three-square (Scirpus pungens) and 

redtop bentgrass (Agrostis gigantea).  
• Upper banks include many herbaceous species that typically 

occur near wetland perimeters. 
• Vegetation cover ranges from 70% to 100%. 

Riparian 
Shrubland 

2 0 • Occurs only on the La Plata River floodplain west of the river. 
• Characterized by nearly impenetrable thickets of the invasive 

tamarisk (Tamarix ramosissima) with stands averaging 8 to 
12 feet high.  

• Shrub and herbaceous layers are dominated by flax-leaved 
rabbitbrush (Lorandersonia linifolia), four-wing saltbush (Atriplex 
canescens), and alkali sacaton (Sporobolus airoides). Weeds are 
common. 

• Grazing pressure is low.  

Riparian 
Woodland 

2, 5 2 • The Riparian Woodland 2 community occurs only at the La Plata 
River crossing. The canopy is 30 to 40 feet high and contains box 
elder (Acer negundo), Russian olive (Elaeagnus angustifolia), 
and scattered cottonwood saplings and trees. The shrub contains 
dense tamarisk, coyote willow (Salix exigua), New Mexico olive 
(Forestiera pubescens), and flax-leaved rabbitbrush. Primary 
herbaceous species include grass species and Western virgin’s 
bower (Clematis ligusticifolia). Vegetation cover is 100%. 

• Riparian Woodland 1 is present only at the Cox Canyon crossing. 
The canopy is comprised of 40- to 50-foot-tall valley cottonwood 
trees (Populus deltoides ssp. wislizenii). The shrub and 
herbaceous layers are sparse and subject to heavy livestock 
grazing. Vegetation cover is 50% to 60%. 
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What does the term 
scrubland mean? 

There are a number of 
definitions for this term that 
can be found in the literature 
depending upon where it is 
being applied and what kind 
of moisture regime is present 
at that location. It is most 
commonly used to describe 
areas that are dominated by 
low-growing (less than 20 feet 
high), woody plants that are 
typically low-moisture and 
drought tolerant and 
potentially fire-maintained. 
 

Beginning at the proposed Three Rivers Substation adjacent to the 
Shiprock Substation through the end of Segment 1, the study area 
mostly comprises Desert Grassland and Salt Desert Scrubland plant 
communities with a few small, interspersed areas of Desert 
Shrubland. Segments 2, 3, and 4 are composed primarily of Pinon-
Juniper (Mixed Conifer) Woodland and Great Basin Desert 
Scrubland with small, interspersed areas of Desert Grassland. 
Segment 5 is mostly Pinon-Juniper (Mixed Conifer) Woodland with 
some interspersed Great Basin Desert Scrubland. 

3.15.2.2 Vegetation Communities Along Segments 6 to 8 
(Colorado) 

Seven general plant community types were identified within the 
Colorado portion of the study area located in Segments 6, 7, and 8, 
which are detailed in Exhibit 3-99, Vegetation Communities Along 
Segments 6 to 8 (Colorado).103 Exhibit 3-100, Vegetation Zones, 
Colorado, shows the locations of these vegetation communities. 

 
Exhibit 3-99 
Vegetation Communities Along Segments 6 to 8 (Colorado) 

Community Segment 
Number of 

Subcommunities Key Features 

Pinon-Juniper 
(Mixed Conifer) 
Woodland 

6,7,8 4 • For Pinon-Juniper (Mixed Conifer) Woodlands, pinon pine tends 
to be the more dominant tree species in areas of moderate 
moisture, whereas Utah juniper (Juniperus osteosperma) favors 
areas with less moisture. The four subcommunities vary in the 
species contained in the shrub and herbaceous layers. 

• Percent vegetation cover ranges from 30% to 65%. 

Lower Montane 
Chaparral 

6,7 2 • Found only in the Mesa Mountains. 

• Maintained by periodic wildlfire events. 

• Contains two subcommunities. 

Riparian 
Shrubland 

6 0 • Community is located in one small area in Colorado. 

• The canopy includes willows 8 to 12 feet high and varies from 
10 to 60 feet wide. Much of the willow is dead. 

• The herbaceous layer is dominated by smooth brome (Bromus 
inermis), and the perimeter is fringed with heath aster 
(Symphyotrichum falcatum), foxtail barley (Hordeum jubatum), 
and cocklebur (Xanthium strumarium). 

103 Loebig 2013 
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Exhibit 3-99 
Vegetation Communities Along Segments 6 to 8 (Colorado) 

Community Segment 
Number of 

Subcommunities Key Features 

Big Sagebrush 
Scrubland 

7,8 0 • Shrub layer dominated by sagebrush stands 2 to 4 feet high, 
often with rubber rabbitbrush or four-wing saltbush as 
subdominant. The herbaceous layer varies considerably and is 
composed of a wide variety of native grasses and forbs. 

• Percent vegetation cover ranges from 40% to 60%. 

Cottonwood 
Gallery Forest 

7 0 • Only present on the east side of the Animas River. 

• Canopy is composed exclusively of narrowleaf cottonwood 
(Populus angustifolia). The subcanopy is occupied by box elder.  

• Shrub layer is composed of dense skunkbush (Rhus trilobata), 
coyote willow, New Mexico olive, Wood’s rose (Rosa woodsii), 
and chokecherry (Prunus virginiana var. melanocarpa). 

• Understory includes dense vines of western virgin’s bower 
cover.  

Irrigated 
Pasture 

8 0 • In well-drained areas, cultivated pasture species, such as 
smooth brome, orchard grass (Dactylis glomerata), alfalfa 
(Medicago sativa), and meadow timothy (Phleum pratense) 
dominate.  

• In saturated zones, dominant species include spike bentgrass 
(Agrostis exarata), Baltic rush (Juncus arcticus), reed 
canarygrass (Phalaris arundinacea), English plantain (Plantago 
lanceolata), and quackgrass (Elymus repens).  

• Percent vegetation cover ranges from 95% to 100%. 

 

Pinon-Juniper (Mixed Conifer) Woodland is the dominant 
vegetation community in most of Segment 6 in the study area from 
the state line to near the head of Pump Canyon. From this point to 
the base of the Mesa Mountains further east in Segment 7, Pinon-
Juniper (Mixed Conifer) Woodland and Lower Montane Chaparral 
are most common. The last 2 miles of Segment 7, starting at the base 
of the Mesa Mountains, comprises mostly Big Sagebrush Scrubland 
and Pinon-Juniper (Mixed Conifer) Woodland with one short 
section of Irrigated Pasture and Emergent Wetland. The Iron Horse 
Line Segment of the study area is dominated by Big Sagebrush 
Scrubland, Pinon-Juniper (Mixed Conifer) Woodland and Irrigated 
Pasture, with a few scattered wetlands. 
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3.15.2.3 Special Status Plant Species  
Twelve special status plant species and their habitat associations 
were identified through consultation with the BLM, USFWS, and 
consideration of the New Mexico Rare Plants website104 for San 
Juan County, New Mexico. Formal definitions for each of these 
designations is provided in Section 3.16.3.3, Special Status Species. 
These species are detailed in Exhibit 3-101, Special Status Plant 
Species. 

Exhibit 3-101 
Special Status Plant Species  

Species Name Common Name Habitat Notes USFWS BLM NM 
Asclepias 
sanjuanensis 

San Juan Milkweed Sandy loam soils, usually in disturbed sites in 
juniper savanna and Great Basin Desert 
Scrubland. 

– S SC 

Astragalus humilis Mancos Milkvetch Cracks, depressions on sandstone rim rock 
ledges and mesa tops of Point Lookout 
Sandstone 5,000-6,000’. 

E S E 

Astragalus 
naturitensis 

Naturita Milkvetch Sandstone ledges and rimrock along canyons 
in Pinon-Juniper Woodland. 

– S SC 

Astragalus oocalycis Arboles Milkvetch Seleniferous clay soils in sage, pinon-juniper, 
and transitional areas to ponderosa pine, 
often in disturbed sites. 

– S SC 

Astragalus proximus Aztec Milkvetch Substrates underlain by the San Jose, 
Nacimiento, Pictured Cliffs Sandstone-Lewis 
Shale. 

– S – 

Aliciella formosa Aztec (beautiful) 
Gilia 

Salt desert scrub in the Nacimiento 
Formation, often in associated with Brack’s 
cactus. 

SC S E 

Ipomopsis polyantha Pagosa Skyrocket Known only from soils of the Mancos 
Formation in Archuleta County, CO at 
elevations of 6,800-7,300'.  

E – – 

Pediocactus 
knowltonii 

Knowlton’s Cactus Rolling, gravelly hills in pinon-juniper-
sagebrush. 

E S E 

Proatriplex pleiantha Mancos Saltplant Desert badlands on saline clay soils of the 
Mancos and Fruitland formations. 

– S SC 

Puccinellia parishii Parish’s Alkali Grass Winter annual in alkaline springs, seeps, wet 
areas. Frequently associated with Distichlis 
stricta and other wetland indicators. 

SC S E 

Sclerocactus cloverae 
ssp. Brackii 

Brack’s Hardwall 
Cactus 

Sandy clay strata of the Nacimiento Formation 
in sparse shadscale scrub. 

SC S E 

Sclerocactus mesae-
verdae 

Mesa Verde Cactus Sparse alkaline hills of Mancos or Fruitland 
shale, clay soils with high shrink-swell 
capacity. 

T S E 

E: Endangered     S:  Sensit ive     SC: Species of Concern     T: Threatened 

Definit ions for each of these l is t ings is  provided in Section 3.16.3.3.  

104 NMRPTC 1999 
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What are special status 
species? 

Special status species are 
living organisms that have 
been identified by biologists 
as sufficiently rare as to 
warrant legal protection 
(endangered or threatened), 
monitoring and additional 
study to determine if they 
should be legally protected 
(candidate), or be taken into 
consideration when projects 
occur in areas where they are 
potentially present (sensitive 
or species of concern). Formal 
definitions are provided 
in Section 3.16.3.3. 
 

As shown in Exhibit 3-101, there are four plant species that are 
listed as threatened or endangered under the ESA. These plants are 
discussed in greater detail below and include the Knowlton’s 
cactus, Mancos miklvetch, Mesa Verde cactus, and Pagosa 
skyrocket. Biological field investigations and surveys in Colorado 
did not identify any federally listed (or candidate) threatened or 
endangered plants, or other special status species105. 

Endangered Species Act–Listed Plants 
A discussion of ESA-listed plant species in the study area is 
provided below. 

Knowlton’s Cactus 

Knowlton’s cactus is federally listed as endangered and is also a 
BLM sensitive and State of New Mexico endangered species. It 
occurs on tertiary alluvial deposits that have formed gravelly, dark, 
sandy loams on slopes or hills. It is found under the shade of trees 
and shrubs and in open areas in dry pinon-juniper woodlands at 
5,900 to 6,560 feet elevation. It has a very limited distribution and is 
known only from the Los Pinos Valley near the New Mexico-
Colorado border, approximately 8 miles from the study area. 

Mancos Milkvetch 

Mancos milkvetch is federally listed as endangered and is also a 
BLM sensitive and State of New Mexico endangered species. It is a 
narrow endemic known only from the Four Corners region of the 
southwestern US. Its known global distribution includes 13 sites, 
including 3 sites from Colorado in Montezuma County and 10 sites 
from New Mexico, in San Juan County. Mancos milkvetch grows 
within pinon-juniper woodland and desert scrub communities, 
with populations occurring in the Colorado Plateau subdivision of 
the Great Basin Desert of northwestern New Mexico and 
southwestern Colorado. The nearest known populations of this 
plant are approximately 2 miles west of the study area. 

Mesa Verde Cactus 

Mesa Verde cactus was listed by USFWS as a federally threatened 
species in 1979. It is also listed as endangered by the State of New 

105 Loebig and Paulek 2013 
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Mexico and as sensitive by the BLM. No Mesa Verde cacti were 
identified in the study area during the 2009,106 2010,107 2012,108 and 
2013109 surveys of suitable habitat within the study area in New 
Mexico. The BLM and USFWS initially identified 383.8 acres of 
potential habitat for this species within Segments 1 and 2 of the 
study area. This potential habitat was surveyed for the presence of 
Mesa Verde cactus during its flowering period in 2012, although 
none were identified in the study area.110 In 2013 the BLM and 
USFWS identified an additional 120 acres of potential habitat (based 
on field visits with BLM personnel and new findings from the 
Navajo Natural Heritage Program),111 which was surveyed during 
the Mesa Verde cactus flowering period; none were identified.112 
Mesa Verde cactus surveys conducted in support of initial studies 
in 2009 and 2010 for the SJBEC Project only located cactus 
populations in areas south of the study area and the existing 
Shiprock Substation.113 Other research documented Mesa Verde 
cacti to the west-northwest of the Shiprock Substation in the BLM’s 
Hogback Area of Critical Environmental Concern (ACEC).114 

Pagosa Skyrocket 

Pagosa skyrocket is perennial herb that inhabits rocky clay soils of 
the Mancos Shale in the southern San Juan Mountains, typically on 
road shoulders where the soil has been disturbed. Highest densities 
are under ponderosa pine forests with montane grassland 
understory. It is known only from Archuleta County, Colorado, 
approximately 35 miles outside of the action area near the town of 
Pagosa Springs, Colorado.115  

106 Ecosphere 2009 
107 Ecosphere 2010 
108 Parametrix 2012 
109 Loebig and Paulek 2013 
110 Parametrix 2012 
111 Hazel ton 2012 
112 Loebig and Paulek 2013 
113 Ecosphere 2010 
114 Kendall  2012a  
115 USFW S 2013 
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What are weeds?116 

Generally speaking, weeds are 
plants that are considered 
undesirable. Weeds can be 
separated into a few 
categories: native, exotic, and 
noxious. Noxious weeds are 
brought from somewhere else 
and are so vigorous and 
competitive that they tend to 
crowd out native plants. The 
US Department of Agriculture 
and most state agriculture 
departments maintain lists of 
certain noxious weeds that are 
considered economically 
damaging. These noxious 
weeds are classified three 
ways: 
• Class A weeds have 

limited distribution and 
eliminating them or 
limiting their spread is of 
the highest priority. 

• Class B weeds are limited 
to certain areas of a state. 
Containment is the 
primary objective.  

• Class C weeds are 
widespread with 
management determined 
at the local level. 

 

 

Other Special Status Plant Species 
Other special status plant species that may occur in the study area 
are discussed below. 116 

Aztec Gilia 

Aztec gilia is a federal species of concern, is listed as endangered by 
the State of New Mexico, and is listed as sensitive by the BLM. The 
BLM and USFWS initially identified 225.2 acres of potential habitat 
for this species within a 6-mile-long portion of Segments 3 and 4 of 
the study area, which was surveyed in 2012.117 In addition, in the 
spring of 2013 the BLM and USFWS identified an additional 6 acres 
of potential habitat.118 Over the 2012 and 2013 field seasons, 
approximately 344 individual plants were identified. 

Brack’s Hardwall Cactus 

Brack’s hardwall cactus is a federal species of concern, is listed as 
endangered by the State of New Mexico, and is listed as sensitive 
by the BLM. Habitat for this cactus is the same as for Aztec gilia, 
and field surveys were conducted in 2012 and 2013. Of the 
231.2-acre area of potential habitat identified by the BLM and 
USFWS and described above (Aztec gilia and Brack’s hardwall cacti 
share the same potential habitat),119,120 a total of 70 individuals, 
including four dead Brack’s hardwall cacti, were found in Segment 
3 over the two field seasons. 

San Juan Milkweed 

San Juan milkweed is listed by the State of New Mexico as a species 
of concern and by the BLM as sensitive. Only one individual of this 
species was observed during surveys in Segment 1. 121 

Noxious Weeds 
BLM personnel have indicated widespread halogeton (Halogeton 
glomeratus) is a concern in Segment 1 near the San Juan Power Plant 

116 NMDA 2009 
117 Parametrix 2012 
118 Loebig and Paulek 2013 
119 Loebig and Paulek 2013 
120 Parametrix 2012 
121 Parametrix 2012 
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and existing Shiprock Substation.122 Russian knapweed (Acroptilon 
repens), a New Mexico Class B noxious weed, was found in four 
locations within the study area in New Mexico: two in the La Plata 
River valley and two in the North Glade segment.123 Two Class B 
noxious weed infestations were also identified in the study area in 
Colorado, including locations with Russian knapweed and a 
particularly dense concentration of Canada thistle (Cirsium 
arvense).124 In addition, scattered individual Canada thistle were 
identified in Segments 7 and 8 of the study area in various irrigated 
pastures and around the perimeter of wetlands.125 Russian knapweed 
is a Class B weed in Colorado. Exhibit 3-97 and Exhibit 3-100 show 
the locations of these infestations in the study area. 

3.15.3  No Action Alternative 

Under the No Action Alternative, the SJBEC Project would not be 
developed; therefore, no effects to vegetation would occur. 

3.15.4 Preferred Alternative 

3.15.4.1 Permanent Effects 
The Preferred Alternative would have a permanent direct effect on 
approximately 182 acres in the study area by removing vegetation 
for transmission line structures, substations, or new or improved 
access roads. Exhibit 3-102, Permanent Effects to Vegetation 
Communities for the Preferred Alternative, details the amount of 
each vegetation community that would be permanently affected in 
the study area along with the land ownership where these effects 
would occur. The total area of permanent vegetation loss would be 
less than shown in Exhibit 3-102 as these totals include portions of 
existing roads proposed for improvement where the majority of the 
road surface is already disturbed or devoid of vegetation. None of 
the affected habitat types is rare or uncommon. In New Mexico the 
following vegetation communities identified in Section 3.15.2.1, 
Vegetation Communities Along Segments 1 to 5 (New Mexico), 
would not be affected: wetland fringe, riparian shrubland, and 

122 BLM 2013 
123 Loebig and Paulek 2013 
124 CDOA 2012 
125 Loebig 2013 
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riparian woodland. In Colorado the following vegetation 
communities identified in Section 0, Vegetation Communities 
Along Segments 6 to 8 (Colorado), would not be affected: riparian 
shrubland and cottonwood gallery forest. 
 

Exhibit 3-102 
Permanent Effects to Vegetation Communities for the Preferred Alternative 

Affected Vegetation Community 
BLM 

(acres) 
NMSLO 
(acres) 

SUIT 
(acres) 

Private 
(acres) 

Total 
(acres) 

SEGMENTS 1–5: NEW MEXICO 

Desert grassland 23.19 0 0 2.51 25.70 

Desert shrubland 0.91 0 0 1.21 2.12 

Great Basin desert scrubland 35.95 6.97 0 7.93 50.85 

Mixed desert grassland and salt desert scrubland 0.84 0 0 0.24 1.08 

Mixed Great Basin desert scrubland and desert grassland 0 0.42 0 0.72 1.14 

Pinon-juniper (mixed conifer) woodland 24.27 9.28 0 13.06 46.61 

Plowed field 0 0 0 0.05 0.05 

Salt desert scrubland 16.22 0.46 0 2.18 18.86 

SEGMENTS 6–8: COLORADO 

Big sagebrush scrubland  0 0 2.00 1.13 3.13 

Irrigated pasture  0 0 0.07 3.98 4.05 

Lower montane chaparral  0 0 8.21 0.02 8.23 

Mixed pinon-juniper (mixed conifer) woodland and big 
sagebrush scrubland 

0 0 1.00 0.48 1.48 

Pinon-juniper (mixed conifer) woodland 0.09 0 17.22 2.88 20.19 

Total1 101.47 17.13 28.5 36.39 183.49 
1 Some margin of error is present ( less than 1 percent)  due to overlapping polygons for vegetation communities and 

rounding in the GIS. The actual permanent effects to vegetation communities would total 182.22 acres (see Exhibit 3-6, 
Summary of  Land Required for Operation of the Preferred Al ternat ive [Permanent Effects]).  

 

Permanent indirect effects that could occur include decreased plant 
vigor or health from runoff; introduction of weeds that compete 
with desirable, native vegetation; or establishment of conditions 
that enhance the spread of weeds. These possible indirect effects 
would be avoided or minimized through the implementation EPMs 
27, 30, 31, 32, and 33, and listed in Exhibit 2-23. Key EPMs include: 

• EPM 27 – Developing and implementing a noxious weed 
management plan with the appropriate agency for construction, 
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restoration, and operation. The noxious weed management plan 
may include measures such as treatment of and washing 
construction vehicles prior to construction or in areas where 
there is the potential to spread noxious weeds. 

• EPM 33 – Preparing and implementing a SWPPP. 

Special Status Species 

ESA-Listed Species 

As discussed below, the Preferred Alternative is not expected to 
affect ESA-listed plant species. Specific effect determinations are 
part of ongoing consultation under the ESA with the USFWS and 
the outcome of ESA consultation will be discussed in the Final EIS. 

Knowlton’s Cactus, Mancos Milkvetch, and Pagosa Skyrocket 
These three species would not be affected by the Preferred 
Alternative because there is either no habitat present in the study 
area or their known populations are well outside the study area.126 

Mesa Verde Cactus 
No Mesa Verde cacti were identified during the 2009,127 2010,128 
2012,129 and 2013130 surveys of suitable habitat within the study area 
in New Mexico. Therefore, permanent effects to Mesa Verde cactus 
are not expected. A pre-construction survey would be completed in 
the Hogback ACEC in Segment 1 to confirm that there are no Mesa 
Verde cacti. If individual plants of the species are found, 
conservation measures would be developed in consultation with 
the USFWS as part of ESA consultation. 

Other Special Status Species 

Aztec gilias, Brack’s cactus, and the one San Juan milkweed were 
identified during the 2012 and 2013 field surveys in New Mexico,131 
in areas close to proposed transmission structures or new or 
improved access roads. Aztec gilia were found in Segments 3 and 4, 

126 USFW S 2013 
127 Ecosphere 2009 
128 Ecosphere 2010 
129 Parametrix 2012 
130 Loebig and Paulek 2013 
131 Loebig and Paulek 2013, Parametrix 2012 
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Brack’s cactus were found in Segment 3, and one San Juan 
milkweed was found in Segment 1. Effects to these species would 
be avoided by implementing EPMs 38 and 39 listed in Exhibit 2-23. 
These EPMs call for following stipulations provided by the BLM, 
USFWS, and land-managing agencies for protecting special status 
species. As such, the Preferred Alternative would not have the 
potential to adversely affect these populations.  

Noxious Weeds 
The two Class B noxious weeds, Russian knapweed and Canada 
thistle, were identified in the study area during 2012 field 
investigations.132,133 BLM personnel also indicated widespread 
halogeton is a concern in Segment 1.134,135 To limit the spread of 
these weeds, a noxious weed management plan would be 
developed as described in Section 2.2.7.2, Revegetation, and 
identified in EPM 27 in Exhibit 2-23. 

3.15.4.2 Temporary Effects 
The Preferred Alternative would temporarily remove or disturb 
vegetation in up to 800 acres required for construction of 
transmission line structures, substations, and new or improved 
access roads. Exhibit 3-103, Temporary Effects to Vegetation 
Communities for the Preferred Alternative, details the amount of 
each vegetation community that would be temporarily affected in 
the study area, along with the land ownership where these effects 
would occur. Note that Exhibit 3-103 accounts for the vegetation 
community types that would be affected on approximately 
550 acres. Specific vegetation community types that would be 
affected on the remaining 250 acres would be similar, but GIS data 
are not available to determine the specific vegetation communities 
that would be affected. None of the affected habitat types is rare or 
uncommon. 

Acreages shown in Exhibit 3-103 include areas outside the 
proposed road surface of access roads, for cuts and fills, wing 

132 Loebig 2013 
133 Loebig and Paulek 2013 
134 BLM 2009 
135 BLM 2013 
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ditches, water bars, or other features. These temporary effects to 
vegetation would include broader areas around transmission 
structures necessary for cranes, drills, and concrete trucks, and 
other equipment. Further temporary effects would occur at 
locations related to wire-pulling, tensioning, and splicing sites; 
construction yards and staging areas; and guard structures. As 
discussed in Section 2.2.7.2, Revegetation, these areas would be 
remediated and revegetated to mitigate temporary effects according 
to the land agency requirements. 

 
Exhibit 3-103 
Temporary Effects to Vegetation Communities for the Preferred Alternative 

Affected Vegetation Community 
BLM 

(acres) 
NMSLO 
(acres) 

SUIT 
(acres) 

Private 
(acres) 

Total 
(acres) 

SEGMENTS 1-5: NEW MEXICO 

Desert grassland 39.82 0 0 9.74 49.56 

Desert shrubland 1.50 0 0 3.72 5.22 

Great Basin desert scrubland 62.83 17.40 0 20.99 101.22 

Mixed desert grassland and salt desert scrubland 2.57 0 0 0.36 2.93 

Mixed Great Basin desert scrubland and desert grassland 0.00 0.70 0 2.37 3.07 

Pinon-juniper (mixed conifer) woodland  99.81 20.80 0 48.37 168.98 

Plowed field 0.00 0 0 0.73 0.73 

Salt desert scrubland 41.27 1.62 0.05 5.38 48.32 

SEGMENTS 6-8: COLORADO 

Big sagebrush scrubland 0 0 6.17 11.50 17.67 

Irrigated pasture  0 0 0.10 10.53 10.63 

Lower montane chaparral 0 0 33.91 0.05 33.96 

Mixed pinon-juniper (mixed conifer) woodland and big 
sagebrush scrubland 

0.84 0 84.61 15.67 101.12 

Pinon-juniper (mixed conifer) woodland 0 0 5.23 2.24 7.47 

Totals1 248.64 40.52 130.07 131.65 550.88 
1 Some margin of error is present ( less than 1 percent)  due to overlapping polygons for vegetation communities and 

rounding in the GIS. The total temporary effects to vegetation communities are expected to be about 800 acres, which 
includes certain project elements that do have locational data.  

The total area of temporary effects on vegetation would likely be 
less than 800 acres, since improvements such as new roads would 
typically be 20 feet wide and would not encompass the entire 30- to 
50-foot road right-of-way. Once construction was completed, right-
of-way areas outside of the roadway surface would be re-seeded. In 
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addition, the study area and the entire right-of-way is not 
completely covered in vegetation. 

Special Status Species 
Potential temporary effects to special status species are discussed 
above in Section 3.15.4.1, Permanent Effects. 

Noxious Weeds 
Temporary effects related to noxious weeds are the same as 
discussed above in Section 3.15.4.1. 

3.15.4.3 Mitigation 
No mitigation is proposed. 

3.15.5 Proposed Action 

3.15.5.1 Permanent Effects 
The Proposed Action would have similar permanent effects as 
described above above in Section 3.15.4.1 for the Preferred 
Alternative. The primary difference is that the Proposed Action 
would have a permanent direct effect to approximately 183 acres in 
the study area as compared to 182 acres for the Preferred 
Alternative. Vegetation effects would include removing vegetation 
for transmission line structures, facilities, or new or improved 
access roads. Exhibit 3-104, Permanent Effects to Vegetation 
Communities for the Proposed Action, details the amount of each 
vegetation community that would be permanently affected in the 
study area along with the land ownership where these effects 
would occur. The total area of permanent vegetation loss would be 
less than shown in Exhibit 3-104 as these totals include portions of 
existing roads proposed for improvement where the majority of the 
road surface is already disturbed or devoid of vegetation. None of 
the affected habitat types is rare or uncommon. 
 

Exhibit 3-104 
Permanent Effects to Vegetation Communities for the Proposed Action 

Affected Vegetation Community 
BLM 

(acres) 
NMSLO 
(acres) 

SUIT 
(acres) 

Private 
(acres) 

Total 
(acres) 

SEGMENTS 1–5: NEW MEXICO 

Desert grassland 25.48 0 0 2.9 28.38 

Salt desert scrubland 15.02 0.38 0 1.42 16.82 

Desert shrubland 0.92 0 0 1.06 1.98 

Great Basin desert scrubland 33.04 5.5 0 9.98 48.52 
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Exhibit 3-104 
Permanent Effects to Vegetation Communities for the Proposed Action 

Affected Vegetation Community 
BLM 

(acres) 
NMSLO 
(acres) 

SUIT 
(acres) 

Private 
(acres) 

Total 
(acres) 

Pinon-juniper (mixed conifer) woodland 30.33 9.04 0 14.09 53.46 

Mixed desert grassland and salt desert scrubland 0.01 0 0 0.08 0.18 

SEGMENTS 1–5: NEW MEXICO (Continued) 

Mixed Great Basin desert scrubland and desert grassland 0 0.53 0 1.76 2.29 

Plowed field 0 0 0 0.38 0.38 

SEGMENTS 6–8: COLORADO 

Pinon-juniper (mixed conifer) woodland 0 0 17.07 2.05 19.13 

Lower montane chaparral 0 0 7.99 0.02 8.01 

Big sagebrush scrubland 0 0 1.99 1.11 3.10 

Irrigated pasture 0 0 0.06 3.98 4.04 

Mixed pinon-juniper (mixed conifer) woodland and big 
sagebrush scrubland 0 0 0.94 0.38 1.32 

Total1 104.89 15.45 28.07 39.22 187.65 

All measurements given in acres 
1 Some margin of error is present ( less than 3 percent)  due to overlapping polygons for vegetation communities and 

rounding in the GIS. The actual permanent effects to vegetation communities would total 183.20 acres (see Exhibit 3-8, 
Summary of  Land Required for Operation of the Proposed Action [Permanent Effects]).  

 
Special Status Plant Species 

ESA-Listed Plant Species 

Effects from the Proposed Action to ESA-listed plant species and 
other special status plant species would be the same as described in 
Section 3.15.4.1 for the Preferred Alternative. 

Noxious Weeds 
Effects related to noxious weeds with the Proposed Action are the 
same as described for the Preferred Alternative in Section 3.15.4.1. 

3.15.5.2 Temporary Effects 
Temporary effects from the Proposed Action would be similar to 
those discussed for the Preferred Alternative, only the Proposed 
Action would temporarily remove or disturb vegetation in 
827 acres as compared to 800 acres for the Preferred Alternative. As 
discussed in Section 2.2.7.2, these areas would be remediated and 
revegetated to mitigate temporary effects according to the land 
agency requirements. Exhibit 3-105, Temporary Effects to 
Vegetation Communities for the Proposed Action, details the 
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amount of each vegetation community that would be temporarily 
affected in the study area along with the land ownership where 
these effects would occur. These calculations account for about 
570 acres of temporary effects. Specific vegetation community types 
that would be affected on the remaining 250 acres would be similar, 
but GIS data are not available to determine the specific vegetation 
communities that would be affected. 

Exhibit 3-105 
Temporary Effects to Vegetation Communities for the Proposed Action 

Affected Vegetation Community 
BLM 

(acres) 
NMSLO 
(acres) 

SUIT 
(acres) 

Private 
(acres) 

Total 
(acres) 

SEGMENTS 1-5: NEW MEXICO 

Desert grassland 36.20 0 0 12.16 48.36 

Salt desert scrubland 43.00 1.93 0.02 5.33 50.28 

Desert shrubland 2.81 0 0 3.39 6.20 

Great Basin desert scrubland 67.31 18.41 0 20.66 106.38 

Pinon-juniper (mixed conifer) woodland 103.28 21.49 0 55.97 180.74 

Mixed desert grassland and salt desert scrubland 0.83 0 0 0.79 1.62 

Mixed Great Basin desert scrubland and desert grassland 0 0.81 0 5.13 5.94 

Plowed field 0 0 0 3.28 3.28 

SEGMENTS 6-8: COLORADO 

Pinon-juniper (mixed conifer) woodland 0 0 85.96 13.43 99.39 

Lower montane chaparral 0 0 33.59 0.05 33.64 

Big sagebrush scrubland 0 0 6.17 11.48 17.65 

Irrigated pasture  0 0 .09 10.52 10.61 

Mixed pinon-juniper (mixed conifer) woodland and big 
sagebrush scrubland 0 0 5.10 2.11 7.21 

Total1 253.43 42.64 130.93 144.30 571.30 
1 Some margin of error is present ( less than 1 percent)  due to overlapping polygons for vegetation communities and 

rounding in the GIS. The total temporary effects to vegetation communities are expected to be about 827 acres, which 
includes certain project elements that do have locational data.  

The total area of temporary effects on vegetation would be less than 
shown in Exhibit 3-105 above, as these totals include areas that 
would likely not see any improvements or construction. For 
example, the infrastructure associated with new roads and road 
improvements—wing ditches, cuts and fills, etc.—would not 
encompass the entire right-of-way outside of the road surface and 
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Methods 

To determine the effects to fish 
and wildlife within the study 
area, project biologists 
consulted published literature, 
websites, agency biologists, 
and species experts. 
 

would only be located in areas where topography and others 
factors dictate their placement. In addition, the entire right-of-way 
is not completely covered in vegetation. 

Special Status Species 
Potential temporary effects to special status species for the 
Proposed Action would be the same as discussed for the Preferred 
Alternative in Section 3.15.4.1, Permanent Effects. 

Noxious Weeds 
Temporary effects related to noxious weeds for the Proposed 
Action are the same as discussed above in the Preferred Alternative 
in Section 3.15.4.1. 

3.15.5.3 Mitigation 
No mitigation measures are proposed. 

3.16 Fish and Wildlife 
3.16.1 Study Area 

The study area for fish, wildlife, and special status species is 
described in Section 3.2, Study Area. In addition, biologists 
identified possible indirect effects (such as noise) to documented 
occurrences of prairie falcons, peregrine falcons, and burrowing 
owls within 1/3-mile of the study area. For golden and bald eagles, 
biologists identified possible direct and indirect effects to 
documented occurrences of these species within ½-mile of the 
study area.  

3.16.2 Methods 

To determine the effects to fish and wildlife species within the 
study area, published literature, websites, available GIS 
information, agency biologists, and species experts were consulted 
to map the known distribution of target species and to determine 
the likely effects to their habitat. In addition, biologists conducted 
several field surveys to identify vegetation communities in the 
study area.136 This information is discussed in Section 3.15, 
Vegetation, and this information was used to describe the affected 

136 Loebig 2013; Loebig and Paulek 2013; Parametrix 2012 
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Fish Species 

Currently, nonnative species 
significantly outnumber 
native species in both the 
Animas and La Plata Rivers. 
 

environment and to determine the effects to habitat. Information 
regarding known raptor nests and habitat was provided by the 
BLM and the SUIT. 

Biologists used several sources to determine the status of species 
that have been documented or are possibly present in the study 
area. These sources include published literature, websites, available 
GIS information, and agency biologists. The following indicators 
were examined to determine effects: 

• Information of known species distribution based on field 
surveys conducted in the study area, information provided by 
the BLM and cooperating agencies, and a literature search. 

• Identifying areas where ground disturbance would directly or 
indirectly affect species. 

• Identifying possible effects related to noise and habitat 
fragmentation. 

• Determining whether effects would be temporary or 
permanent. 

3.16.3 Affected Environment 

3.16.3.1 Fish Resources 
This section describes the general fish fauna in the study area and 
their habitat. Federally listed and other special status fish and 
wildlife species are described in Section 3.16.3.3, Special Status 
Species. 

Exhibit 3-85, Surface Water, shows surface water resources (i.e., fish 
habitat) in the study area, all of which ultimately drain southward 
into the San Juan River. The two largest watercourses crossed by 
the study area are the Animas and La Plata Rivers. The Animas is a 
perennial river in the study area; the La Plata, while it is perennial 
upstream closer to its headwaters, becomes intermittent through 
the study area. 

Due to the intermittent nature of the La Plata River (at least six 
visits have been made to the site during which it was dry), it is 
assumed that there are no permanent fish resources in the La Plata 
River through the study area. 
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In the Animas River, nonnative species outnumber native species.137 
The most recent comprehensive surveys indicate 5 native and 
11 nonnative species in the Animas River south of Durango, 
Colorado.138 These species are listed in Exhibit 3-106, Current Fish 
Species of the Animas River Near the Study Area. 

Exhibit 3-106 
Current Fish Species of the Animas River Near the Study Area 
Species Scientific Name 

Native Fish 
 

Zuni Bluehead Sucker Catostomus discobolus 

Colorado Pikeminnow1 Ptychocheilus lucius 

Flannelmouth Sucker Catostomus latipinnis 

Mottled Sculpin Cottus bairdii 

Razorback Sucker1 Xyrauchen texanus 

Roundtail Chub1 Gila robusta 

Speckled Dace Rhinichthys osculus 

Nonnative Fish 
 

Black Bullhead Ameiurus melas 

White Sucker Catostomus commersonii 

Red Shiner Cyprinella lutrensis 

Common Carp Cyprinus carpio 

Johnny Darter Etheostoma nigrum 

Channel Catfish Ictalurus punctatus 

Snake River Cutthroat Trout Oncorhynchus clarkii 

Rainbow Trout Oncorhynchus mykiss 

Fathead Minnow Pimephales promelas 

Brown Trout Salmo trutta 

Brook Trout Salvelinus fontinalis 
1 Indicates Special Status Species 

Note: Addit ional information in th is table was gathered from New Mexico Game and Fish 2006 and 
from Whiteman 2012. 

 
Possible movements of fish from the San Juan River into the 
Animas River are largely restricted, as irrigation diversions, several 
feet high, in Flora Vista and Aztec, New Mexico, provide a partial 
barrier to upstream migration. 

137 W hiteman 2012 
138 Mil ler and Rees 2000 
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3.16.3.2 Wildlife Resources 
Vegetation community types were used to assess where various 
species may occur in the study area and are a larger component of 
identifying habitat types. As described in detail in Section 3.15, 
Vegetation, primary vegetation communities in the study area 
consists of Great Basin Desert Scrubland, Desert Grassland, Pinon-
Juniper (Mixed Conifer) Woodland, and Lower Montane Chaparral. 

Migratory Birds 
Although no comprehensive bird surveys have been completed for 
the study area, as many as 320 migratory and resident bird species 
have been documented in northwestern New Mexico and 
southwestern Colorado.139 At least 119 species are known to breed 
in San Juan County, New Mexico, or La Plata County, Colorado.140 
Loebig141 and Loebig and Paulek142 observed 61 species of birds in 
or immediately adjacent to the study area in one season (May 
through November 2012), which did not include formalized point 
counts for birds. At least 30 of the 61 bird species identified 
exhibited territorial or other nesting behavior. Only a portion of the 
study area, however, was surveyed during the breeding season. 

The surrounding region provides either breeding or wintering 
habitat for a number of raptor species, including bald eagle 
(Haliaeetus leucocephalus), golden eagle (Aquila chrysaetos), 
burrowing owl (Athene cunicularia), and peregrine falcon (Falco 
peregrinus). There are five active or recently active raptor nesting or 
roosting areas in the study area as shown in Exhibit 3-107, Key 
Wildlife Areas. These areas include one active nest site for 
American peregrine falcon, two inactive nest sites for golden eagle, 
one active roosting site for bald eagle, and one inactive  nest site for 
burrowing owl (individual species sites are not identified in the 
exhibit to protect the nests). 

139 NMOS 2012; USGS 2012a; USGS 2012b 
140 USGS 2012b 
141 Loebig 2013 
142 Loebig and Paulek 2013 
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In the New Mexico portion of the study area, which was surveyed 
in the fall, Loebig and Paulek143 found the greatest number of birds 
in woodland habitats. The most frequently encountered species 
were American crow (Corvus brachyrhynchos), Western scrub jay 
(Aphelocoma californica), black-capped chickadee (Poecile atricapillus), 
dark-eyed junco (Junco hyemalis), and mountain bluebird (Sialia 
currucoides). Horned larks (Eremophila alpestris) were common in the 
desert scrubland and grassland communities west of Pinon Mesa, 
while Western scrub jay, mountain bluebird, bushtit (Psaltriparus 
minimus), and black-capped chickadee primarily occupied the 
woodland communities. Within this landscape, the Animas, 
La Plata, and San Juan River corridors have relatively high bird 
diversity compared to the surrounding uplands. The New Mexico 
Avian Protection Working Group has identified these three river 
corridors as Avian Species Concentration Areas,144 especially for 
geese, ducks, raptors, and other waterbirds; likewise, several areas 
immediately adjacent to and north of the study area have been 
identified as Colorado bird habitat conservation areas.145 These 
areas are shown on Exhibit 3-107. The study area is not on any of 
the major North American migratory bird flyways. River corridors 
typically provide a migratory pathway for birds, especially in 
relation to the semi-arid surroundings.146 In addition, riparian zones 
in arid and semi-arid environments provide higher species 
diversity than does the surrounding terrain.147 

In the Colorado portion of the study area, which was surveyed 
primarily in spring and summer 2012, Loebig148 found the greatest 
number of birds also in woodland habitats. Birds that were 
especially abundant included mourning doves (Zenaida macroura), 
which were found in most habitats. The most frequently 
encountered woodland species included Western scrub jay, juniper 
titmouse (Parus inornatus), white-breasted nuthatch (Sitta 
carolinensis), lesser goldfinch (Carduelis tristis), American robin 

143 Loebig and Paulek 2013 
144 GIS NMAP 2010 
145 GIS IW JV 2005 
146 Skagen et al. 1998 
147 Farley et al. 1994 
148 Loebig 2013 
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(Turdus migratorius), Northern flicker (Colaptes auratus), black-
capped chickadee, and several warbler species. Because these birds 
were present during the summer and often showed territorial 
behavior, it can be assumed that they are resident breeders. 
Additional studies by the BLM (some of which cross the study area 
and some of which are nearby) found spotted towhee (Pipilo 
maculatus), black-headed grosbeak (Pheucticus melanocephalus), 
mourning dove, and ash-throated flycatcher (Myiarchus cinerascens) 
to be abundant during the breeding season.149 

One bird species that BLM is particularly focused on is the sage 
thrasher (Oreoscoptes montanus). Although this species is not 
considered a special status species by any of the regulatory 
agencies, it is considered somewhat rare and, according to 
unpublished BLM data, their populations are declining. The BLM's 
interest in this species is largely due to its narrow habitat 
requirements. It is a sage-obligate species, and due to the relatively 
low quality breeding habitat in the existing landscape, there is 
concern for the species. Most of the areas of concern are located 
south of the study area in the southern portion of the BLM FFO 
where there were formerly large expanses of sagebrush. The local 
sage thrasher population is unknown; habitat for this species exists 
within the study area.  

Although much of the study area consists of regionally common 
habitat, Loebig and Paulek150 identified several biological points of 
interest in the study area. Biological points of interest and 
observations from this survey are included in the biological reports 
in Appendices H and I. 

Loebig and Paulek151 also identified 23 additional bird species with 
some potential to occur in the study area that are not endangered or 
threatened, but are classified by either the USFWS or Partners in 
Flight to be birds of conservation concern. 

149 BLM unpublished data 
150 Loebig and Paulek 2013 
151 Loebig and Paulek 2013 
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Big Game Species 

The study area contains five 
species of big game, all of 
which have been observed 
(either the animals or their 
sign) in the study area in 
recent months. 
 

Bat Species 

Seventeen species of bats have 
been documented or could 
possibly occur in the study 
area. 
 

Big Game 
The study area contains summer and winter big game habitat and 
five species of big game, all of which have been observed (either the 
animals or their sign) in the study area during the 2012 field season: 
Rocky Mountain mule deer (Odocoileus hemionus), Rocky Mountain 
elk (Cervus elaphus), pronghorn (Antilocapra americana), mountain 
lion (Felis concolor), and black bear (Ursus americanus).152 The 
majority of big game habitat is in or adjacent to the northern 
portions of the study area in Segments 5 through 8 as shown in 
Exhibit 3-108, Big Game. In these areas, there is ample forage, and 
thermal and hiding cover. The SUIT has designated much of the 
area in Segments 6 and 7 as a big game management zone. The 
study area intersects with both deer and elk migration routes and 
winter range in Segments 6 and 7.153 

Bats 
Seventeen species of bats have been documented or could possibly 
occur in the study area.154 Nine of these are considered special 
status species and are discussed in more detail below. 

Other Mammals 
Many other mammals have potential habitat in the study area, 
some of which are described under Special Status Species below. 
Common mammals observed in or near the study area, or inferred 
from evidence, include coyote (Canis latrans), bobcat (Lynx rufus), 
desert cottontail (Sylvilagus audubonii), black-tailed jackrabbit (Lepus 
californicus), muskrat (Ondatra zibethicus), striped skunk (Mephitus 
mephitis), rock squirrel (Spermophilus variegatus), common racoon 
(Procyon lotor), Colorado chipmunk (Tamias quadrivittatus), least 
chipmunk (Eutamias minimus), white-tailed antelope squirrel 
(Ammospermophilus leucurus), Kangaroo rat (Dipodomys spp.), and 
Mexican woodrat (Neotoma mexicana).155  

152 Loebig 2013; Loebig and Paulek 2013; Parametrix unpublished data;  BLM unpublished data 
153 Loebig 2013; W hiteman 2012 
154 Harvey et al. 1999; Armstrong et  al. 2011; Kendall  2012b 
155 Loebig 2013; Loebig and Paulek 2013 
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Several other mammal species likely inhabit the study area, 
particularly rodents, but were not observed during daytime 
surveys.156 

Reptiles and Amphibians 
Snakes observed in the study area during recent fieldwork include 
the Great Basin gopher snake (Pituophis catenifer ssp. deserticola), the 
Western terrestrial garter snake (Thamnophis elegans), coachwhip 
(Mastico flagellum), and the Western rattlesnake (Crotalus viridis). 
Five lizard species, the sagebrush lizard (Sceloporus graciosus), lesser 
earless lizard (Holbrookia maculata), plateau/prairie lizard 
(Sceloporous undulatus), plateau striped whiptail (Aspidoscelis velox), 
and the short-horned lizard (Phrynosoma hernandesi) were also 
observed in the vicinity of the study area. All but the lesser earless 
lizard were observed in scrubland and woodland habitats. 
Amphibians were observed only in the northern portion of the 
project along Klusman Park Creek and the various irrigation 
runoff-induced wetlands. Confirmed amphibian species include the 
Western chorus frog (Pseudacris triseriata), bullfrog (Rana 
catesbeiana), and the Woodhouse toad (Bufo woodhousii).157 

Some other common species that were not observed but would be 
expected to occur include blackneck garter snake (Thamnophis 
cyrtopsis), Western whiptail (Aspidoscelis tigris), side-blotched lizard 
(Uta stansburiana), sagebrush lizard (Sceloporus graciosus), short-
horned lizard (Phrynosoma hernandesi), collared lizard (Crotaphytus 
collaris), New Mexico spadefoot toad (Spea multiplicata), and tiger 
salamander (Ambystoma tigrinum).158 

3.16.3.3 Special Status Species 
Species federally listed as endangered or threatened are protected 
under the ESA; other designations such as federal candidate or 
sensitive species, or state designations such as endangered, 
threatened, or sensitive, do not carry the same legal restrictions and 
requirements, but are analyzed here for planning purposes. Species 

156 Findley et al. 1975; Armstrong et al. 2011 
157 Loebig and Paulek 2013 
158 Degenhardt et al. 1996 
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considered in this EIS include those with the following 
designations:  

• Federally Endangered – A species which is in danger of 
extinction throughout all or a significant portion of its range.  

• Federally Threatened – A species which is likely to become 
endangered within the foreseeable future throughout all or a 
significant portion of its range.  

• Federal Candidate – A species for which USFWS has sufficient 
information on its biological status and threats to propose it as 
endangered or threatened under the ESA, but for which 
development of a proposed listing regulation is precluded by 
other higher priority listing activities. 

• Federal Proposed – Those candidate species that were found to 
warrant listing as either threatened or endangered and have 
been officially proposed as such in a Federal Register notice.  

• Federal Species of Concern – Those species that USFWS believes 
might be in need of concentrated conservation actions. This 
does not necessarily mean that the species will eventually be 
proposed for listing as a threatened or endangered species. 

• BLM Sensitive – Those species that are not federally listed as 
endangered, threatened, or proposed for federal listing, but 
which are designated by the BLM state director for special 
management consideration. 

• State of New Mexico or Colorado Endangered – A species of 
fish or wildlife whose prospects of survival or recruitment 
within the state are in jeopardy. The term may also include any 
species of fish or wildlife appearing on the US list of 
endangered species. 

• State of New Mexico or Colorado Threatened – A species that is 
likely to become endangered within the foreseeable future 
throughout all or a significant portion of its range in the state; 
the term may also include any species of fish or wildlife 
appearing on the US list of threatened species.  
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In the tables that follow, some species occasionally have 
designations other than those listed above, but only when they are 
also designated by one of the above categories. The SUIT designates 
listed species parallel to the federal designations for the species 
below. In addition to the protection afforded by the various federal 
and state designations, all birds are protected from unpermitted 
take by the Migratory Bird Treaty Act.159 Exhibit 3-107, Key Wildlife 
Areas, shows the general locations of wildlife in the area. 

Many listed or special status species that are known to occur or 
possibly occur in San Juan County, New Mexico, or La Plata 
County, Colorado, were eliminated from consideration based on 
the unanimous agreement of the state, federal, tribal, and contract 
biologists consulted that the species lack habitat in the study area. 
In some cases, such as the whooping crane (Grus canadensis), the 
species was not considered because it has been locally extirpated. 

ESA-Listed Species 
ESA-listed species that were analyzed are listed below in Exhibit 3-109, 
ESA-Listed Species. 

 
Exhibit 3-109 
ESA-Listed Species 
Common Name Scientific Name USFWS BLM NM SUIT CO 

Fish       

Colorado Pikeminnow Ptychocheilus lucius E – E E T 

Razorback Sucker Xyrauchen texanus E – S E E 

Mammals       

Black-Footed Ferret Mustela nigripes E – – E E 

Birds       

Mexican Spotted Owl Strix occidentalis lucida T – S T T 

Southwestern Willow Flycatcher Empidonax traillii extimus E – E E E 

Abbreviations: E-Endangered; S-Sensit ive; SC-Species of Concern; T-Threatened 

159 16 USC §§ 703–712 
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Colorado Pikeminnow 

The Colorado pikeminnow (formerly known as the Colorado 
squawfish) is listed as endangered under the ESA. The pikeminnow 
is endemic to the Colorado River Basin,160 though it is now 
restricted to the upper reaches of the watershed in Colorado, Utah, 
and New Mexico. A reproducing population has been documented 
on the San Juan River161 approximately 4 miles from the proposed 
Three Rivers Substation. There are several diversions in the river 
that could impede, but likely not exclude, their movement into the 
Animas River. There is very little spawning habitat in the study 
area for this species. Designated critical habitat occurs in the San 
Juan River from Farmington west and northwest into Utah. The 
critical habitat nearest the study area is approximately 3.8 miles 
south of the proposed Three Rivers Substation (Exhibit 3-107). 

Razorback Sucker 

The razorback sucker is listed as federally endangered. This species 
once lived throughout the tributary system of the Colorado River 
but is now restricted to only a few scattered areas. Historically, the 
razorback sucker was extirpated from the San Juan River, and 
restocking efforts have had unknown results. 162  Suitable habitat for 
the razorback sucker does not occur in the study area; however, 
there is critical habitat for approximately 6.3 miles southwest of the 
proposed Three Rivers Substation (Exhibit 3-107), and the species 
may be present in the San Juan River. 

Black-Footed Ferret 

The black-footed ferret is listed as endangered by the USFWS. Its 
habitat consists of plains, desert grasslands, and desert scrubland 
communities that support prairie dogs, which comprise its primary 
food source. The black-footed ferret requires prairie dog towns of at 
least 80 acres for black-tailed prairie dogs and at least 200 acres for 
the white-tailed and Gunnison’s prairie dogs.163,164 A number of 
active Gunnison’s prairie dog towns are present in the study area, 

160 Tyus 1991 
161 Propst 1999 
162 Propst 1999 
163 USFW S 1989 
164 USFW S 2013a 
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primarily in desert grassland, salt desert scrubland, and Great Basin 
desert scrubland at the west end of the study area as shown in 
Exhibit 3-110, Prairie Dog Towns. One prairie dog town large 
enough to be considered potential habitat has been mapped by the 
BLM FFO. This town is located at the western terminus of the study 
area near the existing Shiprock Substation and is approximately 
1,171 acres, extending north to northwest from the vicinity of the 
western end of Segment 1. Other prairie dog towns found in 
Segments 1, 2, and 3 are shown in Exhibit 3-110, including two 
larger towns of 207.7 acres and 446.3 acres. The black-footed ferret 
is believed extirpated from the wild in New Mexico, and no black-
footed ferret have been found in the wild in New Mexico for several 
decades.165 

Mexican Spotted Owl 

The Mexican spotted owl is a federally listed threatened species. 
The highest densities occur in mixed-conifer forests that have 
experienced minimal human disturbance. Though the species is 
likely present in both counties of the study area at higher 
elevations, there is no habitat for this species in the study area. 

Southwestern Willow Flycatcher 

The southwestern willow flycatcher is a small, neotropical migrant 
songbird that likely migrates through the study area. This species 
occurs in riparian habitats along rivers, streams, or other wetlands 
with dense, multilayered growth of willows or other shrubs and 
medium-sized trees. The nearest current known active nesting 
location in New Mexico occurs approximately 15 miles southwest of 
the study area along the San Juan River near the town of Shiprock, 
New Mexico.166 The nearest site in Colorado is believed to be the 
recently active territory on the Los Pinos River near the town of 
Ignacio, Colorado, approximately 1.5 miles from the study area.167 
The only potential nesting habitat for this species in the study area is 
at the La Plata River crossing where there is some willow and 
cottonwood, though the dense, multilayered nesting habitat this 
species normally prefers is not abundant.  

165 Frey 2004 
166 NNHPDFW  2005 and 2008 
167 W hiteman 2013b 
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One willow flycatcher was detected by the BLM FFO during the 
nesting season in 1997 and 1998, though follow-up surveys later in 
those years failed to detect the birds again. It was not determined if 
the species ever nested.168 These sites were approximately 0.25 mile 
from the study area, and the species has not been detected since 
1998.169 Designated critical habitat for southwestern willow 
flycatcher was finalized on January 3, 2013 (78 FR 343 534), by the 
USFWS. The study area does not contain any designated critical 
habitat for the southwestern willow flycatcher.  

Other Special Status Fish Species 
Other special status fish species are listed in Exhibit 3-111, Other 
Special Status Fish Species, and are discussed in the text below. 
Exhibit 3-111 
Other Special Status Fish Species  
Common Name Scientific Name USFWS BLM NM SUIT CO 

Fish       

Roundtail Chub Gila robusta C S E – SC 

Abbreviations: E-Endangered; S-Sensit ive; SC-Species of Concern; T-Threatened 

 
Roundtail Chub 

Historically, the roundtail chub lived throughout the larger streams 
and rivers of the Colorado River watershed. In New Mexico, it was 
extirpated in the San Francisco and Zuni River drainages with 
diminishing numbers in the San Juan and Gila River watersheds. 
Reduced flows, water diversions, and predation by nonnative fish 
may be factors in its decline.170 The roundtail chub lives in pools of 
large streams and rivers with moderate flow.171 It prefers channels 
of larger rivers or areas vegetative cover, overhanging cliffs, and 
boulders.172 Habitat suitable for the roundtail chub occurs in the 
study area, and the species is likely present.173  

168 BLM 2002 
169 Kendall  2012c; Ireland 2012 
170 Sublette et al. 1990 
171 New Mexico Department of Game and Fish 1996 
172 Lee et  al. 1981 
173 W hiteman 2013a 

 

                                                      



 San Juan Basin Energy Connect Project Draft EIS      3-219 

Other Special Status Bird Species 
Other special status bird species are listed in Exhibit 3-112, Other 
Special Status Bird Species. These birds have the potential to occur 
in the study area when considering their range, habitat 
requirements, and the habitat present in the study area. Relative 
abundance was derived from a bird list of San Juan County.174 

Exhibit 3-112 
Other Special Status Bird Species 

Common Name Scientific Name 
USF
WS1 BLM1 NM1 SUIT1 CO1 RA2 

Habitat 
Present 

near 
Study 
Area 

Likelihood of 
Species 

Presence in 
Study Area3 

American 

Peregrine Falcon 

Falco peregrinus 

anatum 

SC – T – T R Yes Present 

Arctic Peregrine 

Falcon 

Falco peregrinus 

tundrius 

SC – T – – R Minimal Possible in 

Migration 

Baird's Sparrow Ammodramus bairdii SC S T – – R Minimal Unlikely 

Bald Eagle Haliaeetus 

leucocephalus 

P – T – T U Yes Present 

Bendire’s Thrasher Toxostoma bendirei – S  – – O Yes Moderate 

Broad-billed 

Hummingbird 

Cynanthus latirostris  – – T – – A Minimal Unlikely 

Brown Pelican Pelecanus 

occidentalis  

– – E – – A No Unlikely 

Chestnut-collared 

Longspur 

Calcarius ornatus – S – – – R No Unlikely 

Golden Eagle Aquila chrysaetos P W – – – O Yes Present 

Gray Vireo Vireo vicinior – W T – – U Yes Present 

Long-billed Curlew Numenius 

americanus 

– S – – SC R No Unlikely 

Pinon Jay Gymnorhinus 

cyanocephalus 

– S – – – C Yes Present 

Western Burrowing 

Owl 

Athene cunicularia SC S – – T U Yes Present 

174 USGS 2012b; NMOS 2012; CNHP 2012 
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Exhibit 3-112 
Other Special Status Bird Species 

Common Name Scientific Name 
USF
WS1 BLM1 NM1 SUIT1 CO1 RA2 

Habitat 
Present 

near 
Study 
Area 

Likelihood of 
Species 

Presence in 
Study Area3 

White-faced Ibis Plegadis chihi – S – – – R Minimal Unlikely 

Yellow-Billed 
Cuckoo 

Coccyzus 
americanus  

C – S C SC R Marginal Unlikely 

1 Abbreviations: C-Candidate species; E-Endangered; P-Protected; S-Sensit ive; SC-Species of  Concern; T-Threatened; 

W-BLM Watch List,  

2 Relative abundance (RA) in the v icinity of the study area:  

Common – often present in the right habitat  

Uncommon – expected in small numbers for brief periods 

Occasional – usually seen a few times a season 

Rare – seen once every few years 

Accidental – recorded a few times, but not expected 
3 The l ikel ihood of species present in the study area was determined based on interview and l i terature reviews.  

 
American Peregrine Falcon and Arctic Peregrine Falcon 

The American peregrine falcon typically nests on cliffs over 100 feet 
tall in wooded and forested habitats with openings, often near 
riparian zones. The arctic peregrine falcon is a rare migrant through 
the study area.175 The proposed transmission line would cross the 
Animas River approximately 400 meters (1,312 feet) from areas 
where peregrine falcons have nested in the past. The nests are not 
known to be currently active, though nesting activity changes from 
year to year. In addition, potential nesting habitat may be located 
within 0.67 mile of the project area on the high cliffs in the 
Cox Canyon area. Although peregrine falcons do not successfully 
breed in the study area every year, the SUIT considers the area 
“active” for peregrine falcons every year.176 

Baird's Sparrow 

The Baird’s sparrow is a small, ground-nesting neotropical migrant 
songbird. Nesting habitat includes ungrazed or lightly grazed 

175 BISON-M 2013 
176 W hiteman 2012 
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mixed-grass prairie.177 There is very little habitat in the study area 
that meets the nesting needs of this species, and it is unlikely to 
occur there. 

Bald Eagle 

The bald eagle is a large raptor found throughout nearly the entire 
US. Though no longer protected by the ESA, bald eagles remain 
protected by the Migratory Bird Treaty Act178 and the Bald and 
Golden Eagle Protection Act of 1940.179 The species is considered 
rare to uncommon in the breeding season in the study area,180 and it 
is relatively common in winter. The BLM FFO has been conducting 
monthly surveys from November to March at Navajo Lake since the 
early 1990s and has indicated that local wintering populations have 
been stable over the past 20 years.181 In the study area: 

• Bald eagles have used a roost site in a small grove of 
cottonwood trees near the Iron Horse substation near the 
terminus of the project in Segment 8 (Exhibit 3-107) for several 
years. Because this area is not near any of the larger riparian 
corridors that hold the greatest number of eagles, normally only 
a few eagles roost here. They are usually present between 
mid-November and mid-March. 

• The riparian forest of narrow-leaf cottonwood and other 
riparian trees on the east side of the Animas River immediately 
south of the study area may provide roosting habitat.182 Though 
no birds were observed at the site, they are known to use the 
Animas River Valley in the winter.183 

Bendire’s Thrasher 

Bendire’s thrasher is a largely ground-dwelling bird. The species is 
considered rare to occasional in San Juan County, New Mexico,184 is 

177 NatureServe 2012 
178 16 USC §§ 703-712 
179 16 USC §§ 668-668c 
180 USGS 2012a 
181 Kendall  2013c 
182 Loebig 2013 
183 Kendall  2012d; D. Stahlecker, unpublished data 
184 USGS 2012b 
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present in La Plata County, Colorado,185 and the NMOS database 
lists at least 50 records for the species. The study area contains 
habitat for this species, and it is likely present near the study area. 
Loebig186 considered the likelihood of occurrence low to moderate.  

Broad-Billed Hummingbird 

The broad-billed hummingbird is a small migrant hummingbird 
found in a variety of habitats. The species is accidental in San Juan 
County, New Mexico, which means it has been recorded a few 
times but is not expected. The NMOS database lists only one record 
for this species near Farmington. The study area contains some 
habitat, though the species range is generally considered far to the 
south of the study area.187 Loebig and Paulek188 considered the 
likelihood of occurrence low to moderate. 

Brown Pelican 

The brown pelican is a large, fish-eating bird that is rarely found 
inland in the western US. The NMOS database contains six records 
of brown pelican in San Juan County, New Mexico, all from 
Morgan Lake, approximately 3.5 miles south of the study area. 
There is no suitable habitat for the brown pelican in the study area, 
and migration through the study area is possible but unlikely. 

Chestnut-Collared Longspur 

The chestnut-collared longspur is a small, sparrow-like neotropical 
migrant songbird. The species is rare to accidental in the study 
area,189 and the NMOS database has only three records for San Juan 
County. The study area does not contain much undisturbed native 
grassland, and the species is not likely to occur there. 

185 CFO 2012 
186 Loebig 2013; Loebig and Paulek 2013 
187 NMACP 2012 
188 Loebig and Paulek 2013 
189 USGS 2012a; USGS 2012b 
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Golden Eagle 

Golden eagles are protected under the Migratory Bird Treaty Act 
and the Bald and Golden Eagle Protection Act. There are no 
documented active nests within the study area, though eagles 
nested in Segment 5 as recently as 2005.  

The SUIT has documented nesting by golden eagles approximately 
1.5 miles north of the state line, approximately 0.5 mile west of the 
study area boundary. Although golden eagles do not successfully nest 
at the site every year, the SUIT considers the area active for golden 
eagles. 

Gray Vireo 

The gray vireo is a small neotropical migrant songbird that breeds in 
the woodlands of the Southwest. BLM has documented nesting gray 
vireos along at least one study transect that crosses the study area,190 
and the Colorado Natural Heritage Program 191 has documented the 
species near the study area. Loebig192 observed the species during field 
investigations. There is suitable breeding habitat for this species in the 
study area. 

Long-Billed Curlew 

The long-billed curlew is a large, very long-billed shorebird that 
breeds in inland western North America. In New Mexico, the 
long-billed curlew nests primarily in the northeastern part of the 
state and rarely in the northwestern part, though no breeding 
records exist for San Juan County.193 There is very limited potential 
habitat for this species in the study area, though there are some 
recorded accounts of the species being present in San Juan County, 
New Mexico,194 and La Plata County, Colorado.195 

190 BLM, unpublished data 
191 CNHP 2012 
192 Loebig 2013 
193 NMACP 2012 
194 USGS 2012b 
195 CFO 2012 
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Pinon Jay 

The pinon jay is a crow-like bird of the Great Basin and Southwest. It is 
a common resident in pinon habitats in San Juan County, New Mexico, 
and La Plata County, Colorado.196 There is suitable habitat for this 
species in the study area, and Loebig197 observed the species there. 

Western Burrowing Owl 

No active burrowing owl nests are known to be present at this time 
in the study area, though owls have, in the past, nested in the 
prairie dog colony near the Shiprock Substation and new nests may 
arise, as there are active prairie dog towns present as shown in 
Exhibit 3-110. 

White-Faced Ibis 

The white-faced ibis is a large, long-legged migratory wading bird. 
There is no suitable nesting habitat in the study area, though some 
birds likely occasionally migrate through the study area. 

Yellow-Billed Cuckoo 

The yellow-billed cuckoo is a large, secretive, riparian-obligate 
migratory songbird native to nearly the entire US. In the New 
Mexico portion of the study area, marginal potentially suitable 
yellow-billed cuckoo nesting habitat occurs in Segment 3 within the 
riparian habitat along the La Plata River, though no birds have ever 
been detected there.198 Potential migratory habitat for the yellow-
billed cuckoo occurs in Segment 6 in Colorado along the 
cottonwood gallery forest patch along the east side of the Animas 
River (Exhibit 3-107). The small size of this patch (approximately 
175 feet wide by 600 feet long) is not optimal for this species. No 
birds have been detected at this location. 

Other Special Status Mammal Speices 
Non-ESA listed, special status mammal species that are either known 
to occur or have the potential to occur based on habitat and range are 
listed in Exhibit 3-113, Other Special Status Mammal Species. 

 

196 USGS 2012a; USGS 2012b; CFO 2012 
197 Loebig 2013; Loebig and Paulek 2013 
198 Kendall  2013a 

 

                                                      



 San Juan Basin Energy Connect Project Draft EIS      3-225 

Exhibit 3-113 
Other Special Status Mammal Species 

Common Name 
Scientific 

Name USFWS1 BLM1 NM1 SUIT1 CO1 

Habitat 
Present 
in SA? 

Likelihood of Species 
Presence in SA 

Bats         

Big Free-tailed Bat Nyctinomops 
macrotis 

– S S – – Yes Unlikely 

Fringed Myotis Bat Myotis thysanodes – S S – – Yes Unlikely 

Long-eared Myotis Myotis evotis 
evotis 

– S S – – Yes Likely 

Long-legged Myotis  Myotis volans 
interior 

– S S – – Yes Likely 

Bats (Continued)         

Spotted Bat Euderma 
maculatum 

– S T – – Yes Unlikely 

Townsend's Big-
Eared Bat 

Corynorhinus 
townsendii 

SC S S – SC Yes Likely 

Western Small-footed 
Myotis 

Myotis ciliolabrum – S S – – Yes Likely 

Yuma Myotis Myotis yumanensis – S S – – Yes Unlikely 

Other Mammals         

Gunnison’s Prairie 
Dog 

Cynomys 
gunnisoni 

– S S – – Yes Present 

NM Meadow Jumping 
Mouse 

Zapus hudsonius 
luteus 

C – – C – Minimal Unlikely 

1 Abbreviations: C-Candidate species; E-Endangered; P-Protected; S-Sensit ive; SC-Species of  Concern; T-Threatened; 
SA-Study Area 

 
Big Free-Tailed Bat 

The species has been documented from San Juan County, New 
Mexico, though it is relatively rare and unlikely to occur in 
abundance.199, 200 It is considered to possibly occur in La Plata 
County, Colorado.201 Suitable habitat exists for this species in 
Segments 2 through 7. 

199 Findley et al. 1975 
200 Kendall  2013b 
201 CDOT 2006 
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Fringed Myotis 

The fringed myotis is not common in San Juan County, New 
Mexico.202 Though it has been documented in the BLM Farmington 
District,203 it is unlikely to occur.204 It is considered likely to occur in 
La Plata County, Colorado.205 Some suitable habitat exists for this 
species in Segments 6 and 7. 

Long-Eared Myotis 

The species has been documented in San Juan County, New 
Mexico,206 though not in the study area. Although very limited 
breeding habitat (ponderosa pine forest) is present for this species 
in the study area, foraging habitat is present along the Animas 
(Segment 6) and La Plata Rivers (Segments and 3) and in the 
wetlands and agricultural areas south of Ignacio, Colorado 
(Segments 6, 7, and 8). As such, the species may be present during 
non-breeding periods. Loebig207 and Kendall208 considered the 
species likely in the study area.  

Long-Legged Myotis 

The long-legged myotis roosts in trees and rock crevices, and there 
is roosting habitat for this species in the study area. It has been 
documented within 20 miles of the study area in San Juan County, 
New Mexico,209 and is present on the BLM Farmington District;210 it 
is also likely present in the Colorado portion of the study area 
(Segments 6, 7, and 8).211 Foraging habitat is also present along the 
Animas (Segment 6) and La Plata Rivers (Segments 2 and 3) and in 
the wetlands and agricultural areas south of Ignacio, Colorado 
(Segment 8). 

202 Armstrong et al. 2011; NatureServe 2012 
203 Kendall  2012b 
204 Kendall  2013b 
205 CDOT 2006 
206 Findley et al. 1975 
207 Loebig 2013 
208 Kendall  2012b 
209 Findley et al. 1975 
210 Kendall  2012b 
211 Armstrong et al. 2011 
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Spotted Bat 

There is one (auditory) record of uncertain quality for the spotted 
bat on BLM FFO lands.212 Roosting habitat is highly unlikely on 
BLM FFO lands of the study area. The species has not been 
documented in La Plata County, Colorado, but could be present 
based on habitat affinities such as the cliffs and crevices near the 
higher elevation portions of the study area in Colorado in 
Segment 7.213 

Townsend’s Big-Eared Bat 

The Townsend big-eared bat typically roosts and rears young in 
crevices, caves, lava tubes, mines, and buildings from the desert to 
montane forests. 214 Townsend’s big-eared bat has been 
documented in northwestern New Mexico,215 including in the BLM 
Farmington District216 and southwestern Colorado.217 Loebig218 
considered the species likely to occur in the study area and 
determined that potentially suitable habitat is present in crevice-
cliff habitat found sporadically in Segment 6 in the western Mesa 
Mountains. 

Western Small-Footed Myotis 

The western small-footed myotis has been documented in 
ponderosa pine and pinon-juniper habitat is northwestern New 
Mexico,219 including in the BLM Farmington District220 in areas very 
close to the study area.221 Preferred ponderosa pine habitat is rare in 
the study area, but foraging habitat is present along the Animas 
(Segment 6) and La Plata Rivers (Segments 2 and 3) and in the 
wetlands and agricultural areas south of Ignacio, Colorado 
(Segment 8). 

212 BLM 2012b; Kendall  2012b 
213 CDOT 2006 
214 Loebig and Paulek 2013 
215 Findley et al. 1975 
216 BLM 2012b; Kendall  2012b 
217 USFS 2006 
218 Loebig 2013; Loebig and Paulek 2013 
219 Rizzi et  al.  2002 
220 Kendall  2012b 
221 Findley et al. 1975 

 

                                                      



3-228      Affected Environment and Environmental Effects 

Yuma Myotis 

In New Mexico, the species is usually found at elevations between 
4,000 and 7,000 feet above mean sea level (amsl), and it has been 
documented from San Juan County, New Mexico,222 to La Plata 
County, Colorado,223 and likely occurs in the study area.224 Suitable 
habitat is present for this species in the study area, especially in the 
Animas (Segment 6) and La Plata River (Segments 2 and 3) 
corridors, and among the wetlands and stock ponds in the 
Colorado portion of the study area (Segments 6, 7, and 8). 

Gunnison’s Prairie Dog 

Gunnison’s prairie dogs are present as shown in Exhibit 3-110, 
Prairie Dog Towns. Prairie dog towns tend to expand and contract 
over time. There are three larger prairie dog towns that are over 
200 acres located in Segment 1. 

New Mexico Meadow Jumping Mouse 

There are no historic records of this species from San Juan County. 
Frey,225 however, confirms that the species was recently identified 
in the Florida River Valley, at least 2 miles from the study area. This 
species is present only in ungrazed tall, dense native sedges, which 
do not occur in the study area. Therefore, suitable habitat does not 
exist in the study area. 

3.16.4 No Action Alternative 

With the No Action Alternative, the SJBEC Project would not be 
developed; therefore, no effects on fish and wildlife would occur 
with this alternative. 

3.16.5  Preferred Alternative 

3.16.5.1 Permanent Effects 

Fish Resources 
With the Preferred Alternative, transmission lines would span both 
the Animas and La Plata Rivers, with the towers, staging areas, and 

222 Findley et al. 1975 
223 CDOT 2006 
224 Kendall  2012b; Loebig 2013; Loebig and Paulek 2013 
225 Frey 2012 
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Habitat Loss 

Habitat loss would lead to 
lower local populations of 
some species of mammals, 
birds, reptiles, and other 
terrestrial species and their 
prey. Preferred Alternative 
would permanently remove 
182 acres of land. 
 

other associated permanent and temporary development remaining 
completely out of the river, riparian zones, and associated 
wetlands. Because these rivers and their riparian habitats would 
remain unchanged, fish species and fish habitats would not be 
permanently affected by the Preferred Alternative. Some temporary 
effects to fish and fish habitat may occur, however, due to possible 
increases in sedimentation; this is discussed under temporary 
effects below. 

Wildlife Resources 
Permanent effects from the Preferred Alternative include the 
following: 

• Habitat loss 

• Disturbance from periodic maintenance activities 

• Potential for increased risk of collisions for some bird species 

• Increased perching and nesting areas on transmission structures 

Permanent Habitat Loss 

The Preferred Alternative would permanently disturb 
approximately 182 acres of land. Much of the affected habitat 
would be adjacent to already disturbed habitat, using corridors that 
have already been created for transmission lines and roads, thus 
minimizing the loss of undisturbed habitat. Most of the habitat loss 
would be in the Desert Grassland, Great Basin Desert Scrubland, 
and Pinon Pine-Juniper (Mixed Conifer) Woodlands (see 
Section 3.15 for a discussion of effects to vegetation). As described 
in Section 3.15, Vegetation, the Preferred Alternative would not 
adversely affect rare or uncommon habitat in the study area, and 
several EPMs, including 27, 30, 31, 32, and 33, would be 
implemented as part of the project to minimize effects. 

Habitat loss from roads, substations, and transmission line 
structures could reduce the number of individual species of 
mammals, birds, reptiles, and other terrestrial species in the 
immediate vicinity of the disturbed vegetation and their prey that 
depend on this habitat (the duration of this effect would vary 
depending on what type of vegetation would be removed and how 
quickly it would recover). Unpermitted take of active nests of those 
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None of the habitat that will 
be lost is particularly rare in 
the region, and most wildlife 
would be expected to relocate 
to different areas. 
 

species protected under the Migratory Bird Treaty Act is prohibited 
by law. Tri-State would comply with the Migratory Bird Treaty Act 
and work with the USFWS and appropriate land management 
agency if there is a potential effect to nesting migratory birds. 
Disturbance for the vast majority of species would be temporary. 
Some species, especially edge-dependent species, could benefit 
from increased edge habitat, and the number of individuals could 
increase. 

There would be potential direct effects from habitat loss to 
songbirds, mammals, reptiles, and other species in the study area. 
Nesting or breeding habitat for individuals of some species would 
be permanently lost, though species at the regional or local level 
would likely not be affected. None of the habitat that would be lost 
is particularly rare in the region. Many individuals would relocate 
to different areas, though for many species, especially territorial 
species, this may still mean a reduction in numbers or overall 
density. 

Indirect effects from habitat fragmentation could occur. Some 
species of wildlife, especially woodland nesting songbirds, avoid 
edges; other species, such as coyotes, jackrabbits, and ravens,226 
tend to use edge habitats, including transmission line corridors, to 
their respective advantages. In general, habitat fragmentation 
appears to be a minor concern since the Preferred Alternative 
would remove a small acreage of potential habitat for woodland 
nesting songbirds, reptiles, mammals, and their prey that use 
woodlands. In addition, the Preferred Alternative was designed to 
follow existing transmission line infrastructure and oil and gas 
development to minimize effects to habitat, including 
fragmentation. As previously stated, EPMs 27, 30, 31, 32, and 33 
would be implemented to minimize potential effects from 
habitat loss. 

Disturbance from Periodic Maintenance Activities 

Vehicle traffic on new roads from maintenance vehicles and 
possible use by other unauthorized vehicles may result in direct 

226 Atamian et al. 2007 
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disturbance to wildlife, including raptors and large mammals. This 
disturbance would be localized, short-term, and temporary in 
nature. In areas where existing access roads would be used, 
maintenance activities would not appreciably increase vehicular 
traffic compared to existing conditions since maintenance activities 
occur over a short period of time and these existing access roads are 
used more frequently by other users. 

During routine maintenance activities, crews and vehicles would 
conduct detailed ground inspections of the entire transmission line 
system on a semi-annual or annual basis using an all-terrain vehicle 
or four-wheel-drive truck. If repairs are necessary, line crews may 
require the use of a bucket truck and other equipment to repair the 
line. In most years, this inspection would include one vehicle 
traveling down the right-of-way over a period of a few weeks, 
which is less frequent usage than other current usage of existing 
access roads in the study area. In addition, Tri-State personnel 
would use authorized access roads to respond to and repair any 
sections of the line in cases where emergency repairs are needed. 
Possible indirect effects to species would be minor, since this 
activity would require a couple of vehicles and would occur for a 
short duration in a localized area. Access would be restricted to 
permitted access roads and the transmission right-of-way to further 
minimize effects to resources. Tri-State would implement seasonal 
restrictions to minimize effects to nesting raptors as listed in 
EPM 44, Exhibit 2-23, for both construction and routine 
maintenance activities. 

Tri-State would coordinate with the BLM to restrict access to new 
roads authorized specifically for transmission line construction and 
maintenance as listed in EPM 59, Exhibit 2-23. Roads on private 
lands and on SUIT lands are more heavily regulated. As such, 
increased traffic from the general public is not expected. 

Potential for Increased Risk from Collisions for Some Bird Species 

After construction is complete, some species of migratory birds in 
the study area could experience mortality from collision with the 
transmission line. The study area spans two migration corridors 
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that are considered Avian Concentration Areas227 along the Animas 
and La Plata River Valleys. In desert environments, areas of dense 
vegetation, such as forested or heavily vegetated areas along river 
corridors, generally provide more diverse and abundant habitat 
compared to the surrounding landscape and, therefore, often 
harbors more diverse wildlife species, including birds.  

The Avian Power Line Interaction Committee's Reducing Avian 
Collisions with Power Lines228 summarizes that "the susceptibility of 
avian species to collision with power lines depends on biological, 
environmental, and engineering factors. Larger, heavier bodied 
birds with short wings spans and poorer vision are more 
susceptible to collisions than smaller, lighter-weight birds with 
relatively large wing spans, agility, and good vision." 
Environmental conditions that can affect collision risk include poor 
weather conditions and darkness. Engineering aspects include 
design and placement of the transmission lines relative to potential 
high risk areas. 

EPM 7, which would mark the transmission line over the Animas 
and La Plata Rivers, would reduce the risk. Tri-State’s Avian 
Protection Plan (APP) proactively protects avian species in areas 
where Tri-State operates, builds, and maintains electrical 
infrastructure. The APP outlines how potential effects to avian 
species can be analyzed for new and existing transmission lines, 
including for collision risk. For the SBJEC Project, an avian collision 
risk assessment would be conducted by qualified specialists to 
identify areas of potential for avian collision risk. Areas with a 
moderate to high risk of increasing avian collisions would be 
marked with diverter devices. There could be effects to bats from 
collisions; however, they appear to be less susceptible to collisions 
with transmission lines229 due to their ability to echolocate (navigate 
by sending out and receiving sonic impulses). 

227 New Mexico Avian Protection Working Group 2007 
228 APLIC 2012 
229 NedPower Mount Storm LLC 2003 
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Increased Perches and Nesting Areas on Transmission Structures 

Some species of birds would benefit from the increased perches and 
nest substrates provided by the transmission structures. At least 
one red-tailed hawk nest is present on a transmission tower on the 
existing transmission line in the study area.230 Indirect effects would 
include increased hunting perches for raptors and ravens, which 
could benefit these species, but result in increased predation for 
other species, such as rodents and other small mammals. 

Other Potential Effects Analyzed 

Electrocution Risk 
Avian electrocutions can occur when an animal completes an 
electric circuit by simultaneously touching two energized parts or 
an energized part and a grounded part of the electric equipment. 
Recent advances in technology and best management practices 
have reduced potential risks to birds from electrocution. 
Electrocution is typically not associated with transmission lines 
greater than 115 kV, since the electric components are typically far 
enough apart that a bird can avoid contact with two of them at 
once. To minimize possible effects on birds, suggested practices for 
avian protection by the Avian Power Line Interaction Committee 
would be considered as part of transmission line design as listed in 
Exhibit 2-23, EPM 45. This includes designing the transmission line 
for the SJBEC Project with phase-to-phase and phase-to-ground 
separation greater than 60 inches. 

Electric and Magnetic Fields 
Several studies have examined the potential effects to nesting birds 
from electric and magnetic fields.231 Most of these studies have been 
in a laboratory setting with fields far higher than will be produced 
by the SJBEC Project. Field studies on wild birds are rare, and the 
results have been inconclusive. Similarly, studies on big game and 
other animals in the field have reached no firm consensus on 
effect.232 Ground-dwelling small animals are largely shielded from 
the effects of electric and magnetic fields, and larger animals, such 

230 Parametrix,  unpublished data 
231 Fernie and Reynolds 2005 
232 Reimers et al. 2000 
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as big game, generally spend only very limited time exposed to 
electric and magnetic fields. No adverse effects are expected from 
electric and magnetic fields, since electric and magnetic field 
exposure will not exceed established thresholds or guidelines. 

3.16.5.2 Temporary Effects 
Temporary effects from the Preferred Alternative are discussed in 
greater detail below and include the following: 

• Temporary species displacement 

• Potential for reduced productivity 

Fish Resources 
Ground surface disturbance from the construction of transmission 
line structures, staging areas, and new or improved access roads 
may temporarily increase erosion, which could lead to increased 
sediment loading and turbidity to the La Plata River, Animas River, 
and associated drainages in the study area. No work would be done 
in riparian areas adjacent to the La Plata and Animas Rivers, and 
possible effects to potential fish habitat from increased turbidity 
would be minimized through the implementation of an SWPPP 
(identified as EPM 33) and EPMs 17, 22, 24, 28, 35, and 36 listed in 
Exhibit 2-23. 

Wildlife Resources 
Temporary effects to wildlife resources during construction are 
discussed below and include: 

• Temporary species displacement 

• Potential for reduced productivity 

Temporary Species Displacement  
The Preferred Alternative would temporarily remove 
approximately 800 acres of wildlife habitat, primarily in the Great 
Basin Desert Scrubland, and Pinon-Pine Juniper (Mixed Conifer) 
Woodlands habitats (see Section 3.15, Vegetation, for a complete 
breakdown of all habitat types temporarily affected and their 
acreage). 

Nearly all wildlife currently inhabiting these areas is expected to be 
directly affected by vegetation removal and associated disturbance. 
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Because plans call for revegetating the area, these effects are 
expected to be temporary. Nearly full recovery to revegetated areas 
is expected within 5 years (except as described above under 
permanent effects). 

Passerines would likely not nest in the area once construction was 
initiated, and small- and medium-size mammals would likely avoid 
areas of activity, noise, and fugitive dust. Some less-mobile 
mammals or reptiles could be killed during construction from 
crushing, entombment, entrapment, or collision with vehicles and 
heavy equipment operation. Assuming vehicles operate on site at 
reasonable speeds, wildlife mortality from collision with vehicles 
would not be detectible. 

Possible effects identified above would be minimized through the 
implementation of several EPMs listed in Exhibit 2-23. Specific 
EPMs that would minimize effects include EPMs 7 and 38 through 
47. As specified in EPM 39, biological stipulations—which would 
include specific measures to avoid, minimize, or mitigate effects to 
habitats and species—would be developed for the project. 

Potential for Reduced Productivity – Raptors and Big Game 
Raptors and big game may be more susceptible to disturbance than 
other groups of wildlife. Human-caused disturbances have been 
implicated in the population decline of many species of birds of 
prey and big game.233,234 Even when adult birds are not necessarily 
harmed, prolonged absences from a nest can lead to decreases in 
productivity, missed feedings for young, or increased predation.235 
All birds are not susceptible to disturbance in the same ways. 
Burrowing owls appear relatively tolerant to disturbance (for 
raptors) and have nested near human development, including 
several nests near the Shiprock Substation in past years. Golden 
eagles are generally considered more susceptible to disturbance 
than many species of raptors. Similarly, Phillips and Alldredge236 

 
233 Richardson and Mil ler  1997 
234 Phil l ips and Alldredge 2000 
235 Richardson and Mil ler  1997 
236 Phil l ips and Alldredge 2000 
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cite examples where cow elk that were disturbed during the calving 
season had lower productivity than those that were not. Watson 
and Dennis237 found lower productivity of raptors at sites closer to 
human populations, though they did not find differences in 
productivity based on distances to public roads. 

Five active or recently active raptor nesting or roosting sites were 
identified in Section 3.16.3.2, Wildlife Resources. 

Possible temporary effects to these species would be minimized 
through the implementation of EPMs 43, 44, and 47 which focus on 
following raptor protection guidelines concerning limitations on 
construction activities during the nesting season, and seasonal 
restrictions as directed by affected agencies. 

Specific seasonal restrictions that may be applied in specific areas as 
required by permitting and land management agencies to minimize 
effects are provided below and listed in EPM 44 in Exhibit 2-23: 

• Migratory Birds – May 15 through July 31 

• Southwestern willow flycatcher and yellow-billed 
cuckoo – May 1 through August 31 

• Peregrine and prairie falcons – March 1 through June 30 

• Bald eagle – November 1 through March 31 

• Golden eagle – February 1 through June 30 

• Western burrowing owl – April 1 through August 15 (in New 
Mexico) 

The study area crosses through areas that have been identified (1) 
by the BLM, the New Mexico Department of Game and Fish, SUIT, 
and CPW as big game wintering areas, mostly in Segment 5, where 
the line runs parallel to the state border; and (2) by the SUIT as 
mule deer fawning and elk calving areas in Segments 5, 6, and 7. 
These areas are shown in Exhibit 3-108, Big Game. Big game areas 
in Segment 5 are located outside improvements associated with the 

237 Watson and Dennis 1992 
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Preferred Alternative. Per discussions with the SUIT, no seasonal 
restrictions for big game would be required in these areas.238 

3.16.5.3 Special Status Species Effects 

ESA-Listed Species 
Potential effects to ESA-listed species are discussed below. Specific 
effect determinations are part of ongoing consultation under the 
ESA with the USFWS, and the outcome of ESA consultation will be 
discussed in the Final EIS. 

Colorado Pikeminnow and Razorback Sucker 

Permanent Effects 
It unlikely that Colorado pikeminnow and razorback sucker are 
present.239, 240 Critical habitat for the Colorado pikeminnow is 
located 3.8 miles from the proposed Three Rivers Substation. 
Critical habitat for the razorback sucker is located approximately 
6.3 miles from the study area. The proposed transmission lines for 
the Preferred Alternative would span both the Animas and La Plata 
Rivers. Towers, staging areas, and other associated permanent and 
temporary development would remain completely out of the river, 
riparian zones, and associated wetlands. Because these rivers and 
their riparian habitats would remain unchanged, there would be no 
permanent or direct effects to these fish species. 

Temporary Effects 
Indirect, short-term temporary effects may result from increased 
soil erosion caused by ground disturbance, vegetation removal, and 
increased runoff from roadway grading and other construction 
activities, especially in Segments 1 and 2 where soils are often bare 
and erosive. These activities could affect Colorado pikeminnow and 
razorback sucker habitat by increasing sediment loading and 
turbidity. No work would be done in riparian areas, and possible 
effects to potential fish habitat from increased turbidity would be 
minimized through the implementation of a SWPPP (identified as 
EPM 33) and EPMs 17, 22, 24, 28, 35, and 36 listed in Exhibit 2-23. 

238 W hiteman 2013c 
239 Mil ler and Rees 2000 
240 W hiteman 2012 

 

                                                      



3-238      Affected Environment and Environmental Effects 

Black-Footed Ferret 

Permanent and Temporary Effects 
It is very unlikely that the black-footed ferret is present. No black-
footed ferret have been found in the wild in New Mexico for several 
decades.241 The last confirmed sighting in New Mexico was in 1934, 
and the species is considered extirpated.242 The black-footed ferret 
reintroduction program has released animals into northwestern 
Colorado and northeastern New Mexico, more than 100 miles from 
the study area.243  

The Preferred Alternative is not expected to have any direct or 
indirect effects to black-footed ferrets. As described in EPM 38, 
however, a pre-construction USFWS protocol survey will be 
conducted by a qualified biologist within areas identified as suitable 
habitat. Areas where pre-construction surveys would be required 
by the BLM FFO are all located in Segment 1 and include the three 
prairie dog towns that are larger than 200 acres (Exhibit 3-110). 
Surveys would be conducted in the spring of the year that 
construction is to occur, as required by the BLM FFO. Results of the 
survey would be submitted to the USFWS prior to construction. If 
black-footed ferrets are found, appropriate mitigation measures 
would be developed and implemented per consultation with the 
USFWS and the BLM. Implementation of the following EPMs 2, 3, 4, 
10, 38, 39, 40, 41, and 42 would avoid possible effects to black-footed 
ferrets. 

Mexican Spotted Owl 

Temporary and Permanent Effects 
There is no habitat for this species in the study area, and no 
Mexican spotted owls have been documented in the study area. The 
Preferred Alternative would have no permanent or temporary 
effects to this species. 

241 Frey 2004 
242 Loebig and Paulek 2013 
243 Black-Footed Ferret Recovery Team 2013 
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Southwestern Willow Flycatcher 

Temporary and Permanent Effects 
Southwestern willow flycatcher habitat will not be permanently 
affected, either directly or indirectly at either the Animas or 
La Plata river crossings by the Preferred Alternative, as towers, 
staging areas, and other permanent and temporary development 
would remain completely out of the rivers and riparian zones and 
no riparian vegetation would be removed. Some temporary 
disturbance from construction noise, helicopters, and other human 
activity during construction or routine maintenance is possible. At 
the La Plata River crossing, there are some willow and cottonwood, 
though the dense, multi-layered nesting habitat this species 
normally prefers is not abundant. No breeding activity has been 
documented at this site, though the BLM did detect one willow 
flycatcher during the nesting season. One willow flycatcher was 
detected by the BLM FFO during the nesting season in 1997 and 
1998, though follow-up surveys later in those years failed to detect 
the birds again. It was not determined if the flycatcher ever 
nested.244 These sites were approximately 0.25 mile from the study 
area, and the species has not been detected since 1998. 

At the Animas River crossing, the habitat is more limited for this 
species, and slow-moving water with backwater or wetland habitat 
is not present. Consultation with BLM and SUIT biologists 
confirmed that the habitat at the Animas River does not constitute 
breeding habitat for this species. In addition, consultation with the 
USFWS Grand Junction Office245 confirmed that the USFWS did not 
have any concerns about effects to the southwestern willow 
flycatcher at this site. 

In order to reduce noise and other potential disturbance, the BLM 
has indicated that a seasonal restriction on construction and 
maintenance activities at the La Plata River would be required from 
May 1 through August 31 to protect any possible nesting habitat 
near the La Plata River crossing in accordance with EPM 44. This 
restriction at the La Plata River would avoid any potential effects to 

244 BLM 2002 
245 Ireland 2012 
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southwestern willow flycatchers. If any construction is planned 
during the nesting season at the La Plata River crossing, a USFWS-
approved protocol survey will take place prior to construction. 
Because the Animas River crossing does not have nesting willow 
flycatcher habitat, no seasonal restrictions are necessary at this site. 
EPMs that would be implemented to avoid effects include 2, 3, 4, 
10, 13, 26, 38, 39, 40, 41, 42, 43, and 44 listed in Exhibit 2-23. 

Other Special Status Fish Species 

Roundtail Chub 

Permanent Effects 
It is likely that roundtail chub are present in the study area.,246 With 
the Preferred Alternative, transmission lines would span both the 
Animas and La Plata Rivers. Towers, staging areas, and other 
associated permanent and temporary development would remain 
completely out of the river, riparian zones, and associated 
wetlands. Because these rivers and their riparian habitats would 
remain unchanged, there would be no permanent or direct effects. 

Temporary Effects 
Ground disturbance from the construction of transmission line 
structures, staging areas, and new or improved access roads 
associated with the Preferred Alternative may temporarily increase 
erosion. These activities could affect roundtail chub habitat by 
increased sediment loading and turbidity, especially in Segments 1 
and 2 where soils are often bare and erosive. No work would be 
conducted in riparian areas, and possible effects to potential fish 
habitat from increased turbidity would be minimized through the 
implementation of a SWPPP (identified as EPM 33) and EPMs 17, 
22, 24, 28, 35, and 36 listed in Exhibit 2-23. 

246 W hiteman 2012 
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Other Special Status Bird Species 
The Preferred Alternative is unlikely to have any permanent or 
temporary effects to the following species:  

• Arctic peregrine falcon. This subspecies is a rare migrant 
through the area, and does not breed in the Southwest. 

• Baird’s sparrow. There is very little suitable habitat for this 
species in the project area, and it is unlikely to occur there. 

• Broad-billed hummingbird. This species is rare in San Juan 
County, and although there is some habitat in the study area, it 
is very unlikely that the species would be affected. 

• Brown pelican. This species is rare in San Juan County, and 
although the bird has likely migrated through the study area in 
the past, there is no habitat in the study area. It is very unlikely 
that the species would be affected. 

• Chestnut-collard longspur. This species is rare in San Juan 
County, and although there is some habitat in the study area, it 
is very unlikely that the species would be affected. 

• Long-billed curlew. This species is rare in San Juan County, and 
although there is some habitat in the study area, it is very 
unlikely that the species would be affected. 

• White-faced ibis. This species is rare in San Juan County, and 
there is very little suitable habitat, except possibly during 
migration; it is very unlikely that the species would be affected. 

• Yellow-billed cuckoo. This species possibly migrates through 
the study area, and there is some potentially marginal habitat 
along the Animas River. There does not appear to be any 
breeding habitat, and it is unlikely the species is present during 
the breeding season. In addition, rivers and riparian areas will 
be spanned and will not be affected. Seasonal restrictions 
proposed for the southwestern willow flycatcher at the La Plata 
River would also benefit the yellow-billed cuckoo. 

Possible effects to other special status species are discussed below. 
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American Peregrine Falcon 

Permanent Effects 
There are no active peregrine falcon nests in the study area. The 
Preferred Alternative would cross the Animas River at a location 
approximately 400 meters (1,312 feet) from areas where peregrine 
falcons have nested in the past. At this crossing, the transmission 
lines would be marked to make the wires more visible as identified 
in EPM 7, thus reducing the danger of collisions. The Preferred 
Alternative would have no permanent direct effects to falcons. 

Temporary Effects 
Construction activities during the raptor nesting season (March 1 
through June 30), especially those using helicopters, could disrupt 
breeding falcons. Possible temporary effects to these species would 
be avoided through the implementation of EPMs 43, 44, 46, and 47, 
which focus on implementing seasonal restrictions as directed by 
affected agencies. 

Bald Eagle 

Permanent Effects 
Bald eagles likely use the Animas and La Plata River corridors to 
migrate between roosting areas and feeding areas along the 
San Juan River, Morgan Lake, and other areas. The Preferred 
Alternative could have permanent direct effects on bald eagles due 
to collisions with transmission lines, though eagle collisions with 
transmission lines are rare247 and implementation of EPM 7 
(marking transmission lines over the La Plata and Animas Rivers) 
would further reduce the likelihood of collisions. As mentioned in 
Section 3.16.5.1, Permanent Effects, an avian collision risk 
assessment would be conducted by qualified specialists to identify 
areas of potential for avian collision risk. Areas with a moderate to 
high risk of increasing avian collisions would be marked with 
diverter devices. 

Temporary Effects 
The Preferred Alternative could have direct temporary effects to 
bald eagles if construction occurs during a time when bald eagles 

247 APLIC 2006 
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are roosting or feeding in the study area. There is a bald eagle roost 
near the Iron Horse substation. Eagles could be deterred from using 
their normal roost or expend additional energy from being flushed 
if construction takes place near this roost if they are present during 
construction activities. To avoid possible effects, construction 
activities would be avoided from November 1 through March 31 if 
bald eagles are roosting in the study area, per EPM 44 as required 
by regulatory agencies to avoid possible effects. 

Bendire’s Thrasher 

Permanent Effects 
Permanent effects to Bendire’s thrasher are not expected because 
the species is rare in the study area, and only a small fraction of its 
potential habitat would be affected. 

Temporary Effects 
There could be temporary direct effects to Bendire’s thrasher, as 
some individuals might be displaced during construction, though 
they would likely return once construction activity ceases and 
disturbed vegetation recovers. 

Golden Eagle 

Permanent Effects 
The Preferred Alternative could have permanent direct effects to 
golden eagles through increased risk of collisions with transmission 
lines or towers, though eagle collisions with transmission lines are 
rare relative to other species and occur mostly during poor weather 
when visibility is low.248 The Preferred Alternative could provide 
increased opportunities for hunting perches. Implementation of 
EPM 7 (placing markers on transmission lines over the Animas and 
La Plata Rivers) would reduce the likelihood of collisions. As 
mentioned in Section 3.16.5.1, an avian collision risk assessment 
would be conducted by qualified specialists to identify areas of 
potential for avian collision risk. Areas with a moderate to high risk 
of increasing avian collisions would be marked with diverter 
devices. 

248 APLIC 2006 
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Temporary Effects 
There are no documented active golden eagle nests in the study 
area, so temporary effects to this species are not expected. The 
Preferred Alternative could have direct temporary effects to golden 
eagles if construction occurs when eagles are nesting in the study 
area. Possible temporary effects to these species would be 
minimized through coordination with agency biologists on the 
location of active nests (which change from year to year) and the 
implementation of EPMs 44 and 47 which focus on implementing 
seasonal restrictions from February 1 through June 30, as directed 
by affected agencies, or until the birds have fledged their young. 

Gray Vireo and Pinon Jay 

Permanent and Temporary Effects 
Permanent effects to these species are not expected. Temporary 
effects from construction and maintenance activities are not 
expected with the implementation of EPMs 43 and 44, which 
involve implementing seasonal restrictions and conducting 
construction and tree removing activities outside of the breeding 
season (May 15 through July 31),. As specified in EPM 43, if 
construction and tree removal cannot be avoided during the 
breeding season, Tri-State will coordinate appropriate mitigation 
measures with the BLM, BIA, SUIT, and USFWS, which may 
include  or conducting a survey to locate potential nests during the 
breeding season. 

Western Burrowing Owl 

Permanent Effects 
No active western burrowing owl nests are present in the study 
area. Though there are no currently active nests, owls have nested 
in past years near the Shiprock Substation. New nests may arise 
since there are active prairie dog towns present in the study area. 
Burrowing owls are relatively tolerant of human activity (in relation 
to other raptors). They are already present in the study area, which 
includes transmission lines and associated infrastructure; therefore, 
it is unlikely there would be any permanent effects to this species. 
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Temporary Effects 
If construction occurs during the raptor nesting season (April 1 
through August 15) this species may be disturbed from potential 
nesting sites, which can change from year to year. Most effects to 
this species would be temporary, taking place only during 
construction in the immediate vicinity of any particular nest or 
territory. BLM has recommended surveys for burrowing owls prior 
to construction in accordance with EPM 38. In addition, possible 
temporary effects to these species would be minimized through the 
implementation of EPMs 39, 42, 43, and 44, which focus on 
implementing seasonal restrictions as directed by affected agencies. 

Other Special Status Mammal Species 

Bats 

Permanent Effects 
Although research is limited, current studies do not show 
transmission lines or towers to be a significant cause of bat 
mortality. This is likely due to the ability of bats to echolocate and 
avoid collisions. In addition, outside of tree roosting bats, there is 
limited roosting habitat in the study area for bats, and most bat 
foraging activity would take place at night when construction is 
suspended. The removal of trees along the proposed corridor 
would remove day roosting habitat for some species of bats. Since 
tree removal is expected to occur outside of the breeding/rearing 
season (approximately May 15 through July 31), no direct or 
permanent impacts to roosting bat are expected. No impacts to 
Townsend’s big-eared bats (BLM Sensitive Species) are expected 
since they mainly roost in caves, mines, and occasionally buildings. 
None of these roosting substrates are located within the study 
area.249 

Temporary Effects 
There are at least two species of bats in the study area that 
commonly use trees as a maternal roost: the long-legged myotis 
(Myotis volans) and the long-eared myotis (M. evotis). These species 
may also use rock crevices during the rearing of their young. 

249 Kendall  2013c 
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Maternal roosts in trees are often relatively small compared to cave 
and rock-crevice roosting bats.250, 251. According to EPM 43, to the 
greatest extent feasible, trees would be cut outside of the season 
when bats with young are present in the study area. If tree cutting 
is necessary when bats are present (approximately May 15 through 
July 31), these species may be disturbed from roosting sites. Most 
effects to this species would likely be temporary, taking place only 
during construction in the immediate vicinity of any particular 
roost. 

Gunnison’s Prairie Dog 

Permanent and Temporary Effects 
Gunnison’s prairie dogs are present as shown in Exhibit 3-110. The 
Preferred Alternative would construct portions of the Three Rivers 
Substation, transmission line structures, and access roads among 
currently active prairie dog towns. There are many prairie dog 
burrows in close proximity to similar existing infrastructure in the 
area including the Shiprock Substation and associated roads and 
other infrastructure. Construction would likely disturb some 
individuals; however, it is unlikely that constructing transmission 
line structures would cause more than a temporary disturbance. 

New Mexico Meadow Jumping Mouse 

Permanent and Temporary Effects 
The New Mexico meadow jumping mouse has been identified in 
the Florida River Valley, at least 2 miles from the study area.252 Due 
to the presence of livestock and grazing activities, it is very unlikely 
the species is present in the project area. The Preferred Alternative 
would not affect any habitat in which this species occurs. In 
addition, EPMs for wetlands and riparian communities would help 
protect potential habitat for this species. 

250 Snider et. al 2013 
251 Johnson et. al 2007 
252 Frey 2013 
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3.16.5.4 Mitigation 
The following mitigation measures are proposed: 

• Snags and live trees with obvious holes and/or loose bark that 
are not a threat to the safe and reliable operation of the 
transmission line and substations should be protected whenever 
possible. 

• The BLM FFO conducts annual surveys and monitoring for 
raptor nests. If new nests in the study area become known, 
information would be communicated through the appropriate 
channels and appropriate mitigation measures initiated. 

3.16.5.5 Residual Effects 
The mitigation measures above would reduce, but not completely 
eliminate potential permanent and temporary effects to fish and 
wildlife. The mitigation measure to protect snags and live trees 
would help minimize effects to habitat. The mitigation measure 
related to raptor nest would ensure that appropriate measures are 
taken to protect any new raptor nests found within the study area 
in the future. 

3.16.6 Proposed Action 

3.16.6.1 Permanent Effects 
Permanent effects from the Proposed Action would be the same as 
discussed in Sections 3.16.5.1, Permanent Effects, and 3.16.5.3, 
Special Status Species, for the Preferred Alternative. The only 
difference is that the Proposed Action would permanently affect 
183 acres as compared to 182 acres of habitat for the Preferred 
Alternative. 

3.16.6.2 Temporary Effects 
Temporary effects from the Proposed Action would be the same as 
discussed in Sections 3.16.5.2, Temporary Effects, and 3.16.5.3 for 
the Preferred Alternative. The only difference is that the Proposed 
Action would temporarily affect 827 acres as compared to 800 acres 
of habitat for the Preferred Alternative. 
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The goal of the NHPA is to 
ensure that federal agencies 
make informed decisions 
about how an undertaking 
will affect cultural resources. 
 

3.16.6.3 Mitigation 
Mitigation measures are listed in Section 3.16.5.4. 

3.16.6.4 Residual Effects 
Residual effects for the Proposed Action would be the same as 
discussed in Section 3.16.5.5, Residual Effects, for the Preferred 
Alternative. 

3.17 Cultural Resources 
Cultural resources include the present expressions of human 
culture and the physical remains of past activities such as buildings, 
structures, districts, landscapes, archaeological sites, objects, or 
other locations. These can be significant in national, regional, or 
local history, architecture, archaeology, engineering, or culture, and 
can also include natural features significant to extant communities 
or peoples. 

3.17.1  Study Area 

The study area for cultural resources is described in Section 3.2, 
Study Area. In addition, one portion of the study area with 
importance for cultural resources was expanded. This area is where 
the transmission line for the Preferred Alternative and the Proposed 
Action intersects with the congressionally designated route of the 
Old Spanish National Historic Trail (usually referred to as the Old 
Spanish Trail). At this location, the study area was widened by an 
additional 500 feet on either side of the proposed transmission line 
right‐of‐way for a distance of 0.25 mile up and down line. When 
considering cultural resources herein, the term study area employed 
in this EIS is considered to be synonymous with the area of potential 
effects referred to in Section 106 of the National Historic 
Preservation Act253 and its enabling legislations. 

3.17.2  Cultural Background 

Humans have occupied northwestern New Mexico and 
southwestern Colorado for at least the past 10,000 years, leaving 
behind diverse cultural resources. The area has been the setting for 
the development of early farming villages nearly 2,000 years ago, 

                                                      
253 NHPA; P.L. 89-665, as amended 
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Anasazi or Ancestral 
Puebloan 

Differing opinions exist 
among various groups over 
appropriate terminology for 
the peoples occupying the 
greater San Juan Basin in the 
first millennia A.D. —Anasazi 
versus Ancestral puebloan, for 
example. In many instances 
scholars use the terms 
interchangeably; we use 
puebloan herein and 
acknowledge it is somewhat 
problematic to certain groups.  
 

the expansion of the regional system associated with Chaco Canyon 
roughly 900 to 1,000 years ago, the formation of large Mesa Verde 
period pueblos in the following centuries, the establishment of the 
Navajo homeland of Dinetah during the protohistoric period, 
Spanish/Mexican exploration, and the historic expansion of ranching 
and the oil and gas industry in the twentieth century. Understanding 
these varied and complex trends is critical in determining the 
historical significance (and National Register of Historic Places 
[NRHP] eligibility) of cultural resources in the study area. The 
following background is therefore provided to briefly describe the 
major developments in the vicinity of the SJBEC Project. 

3.17.2.1 Prehistoric Background 
The cultural history of the Southwest, including northwest New 
Mexico and southern Colorado, can be divided into five general 
cultural periods: Paleoindian, Archaic, Formative, Protohistoric, 
and Historic, with each of these typically being further subdivided 
into specific phases summarized in Exhibit 3-114, Major Cultural 
Prehistoric Periods and Phases in the Pecos Classification. These 
periods are distinguished by changing settlement patterns, 
subsistence strategies, technology, and social structure and 
interaction. 

Exhibit 3-114 
Major Cultural Prehistoric Periods and Phases in 
the Pecos Classification 
Period Date Range 

Paleoindian 10,000 to 5500 B.C. 

Archaic 5500 B.C. to A.D. 400 

Early Archaic 5500 to 3500 B.C. 

Middle Archaic 3500 to 1500 B.C. 

Late Archaic 1500 B.C. to A.D. 400 

Formative A.D. 400 to 1600 

Basketmaker III A.D. 400 to 700 

Pueblo I A.D. 700 to 900 

Pueblo II A.D. 900 to 1100 

Pueblo III A.D. 1100 to 1300 

Pueblo IV A.D. 1300 to 1600 

Protohistoric undefined 

Historic A.D. 1600 to present 
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Most researchers consider the Paleoindians to be the earliest 
recognizable culture in the Southwest and North America. This 
culture occurred during a period when the climate was quite 
different than it is now, including extensive areas of glaciation. 
These peoples practiced a highly mobile hunting and gathering 
way of life. They successfully pursued mammoths, camelids, giant 
sloths, and other Pleistocene megafauna, perhaps even contributing 
to these species’ extinctions as the climate grew more arid (and 
similar to the present) at the beginning 5500 B.C. 

This climatic shift also marked the beginning of the Archaic period 
as groups began to employ more generalized, broad-spectrum 
subsistence strategies with a greater reliance on small-bodied game 
and wild plants.254 People remained highly mobile, but this mobility 
appears to have been seasonal and more restricted. More plant 
resources were used, settlement patterns became more complex, the 
number of sites increased, and simple pithouse residential 
structures came into use.255 Around 2000 B.C., cultigens such as 
maize, beans, and squash were introduced into the Southwest from 
Mesoamerica. The final phase of the Archaic period was 
characterized by significant changes in land use patterns, 
widespread (although sporadic) adoption of cultigens, increases in 
seasonal sedentism and aggregation, and an increase in structures 
and agricultural villages. Upland locations were largely abandoned, 
and sites became concentrated on terraces, valley bottoms, and 
alluvial fans.  

The Formative period that followed the Archaic is generally 
subdivided into smaller units identified in the Pecos 
Classification.256 This chronology provides a general framework to 
categorize developments in Southwestern prehistory, specifically 
that of the puebloan tradition and culture. The beginning of the 
puebloan tradition is characterized by the culmination of several 
trends that first emerged during the Late Archaic period. The 
puebloan tradition continued trends that emerged in the Late 

254 Huckell  1996 
255 Huckell  1996 
256 Kidder 1927 
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The Chaco Phenomenon refers 
to the social and economic 
network defined by multi-
story great houses and roads 
that occurred across the 
Colorado Plateau in the A.D. 
1000s. 
 

Archaic, including population growth, greater sedentism and 
associated architectural and sociopolitical development, the 
emergence of ceramic technology, and an increasing dependence on 
agriculture and the storage of agricultural products. 

The Basketmaker III period (A.D. 500 to 700) is defined by the 
development of formalized pithouses and a suite of new 
technologies including ceramics, the bow and arrow, and two-hand 
manos and slab metates.257 Basketmaker III sites are common in the 
La Plata Valley, where large pit structures date to the late A.D. 
600s,258 and in the Animas Valley farther to the east. 

Across the Southwest, the Pueblo I period (A.D. 700 to 900) is 
defined by the shift from pithouses to aboveground masonry 
roomblocks (although pithouses remained common), development 
of new ceramic styles, and changes in settlement patterns.259 The 
first large Pueblo I villages occurred in the Four Corners area in the 
late A.D. 700s. By A.D. 850, over one-third of the known population 
in the puebloan world lived in the San Juan/Four Corners region—
no other area in the Southwest was as dense or populous.260 Large 
Pueblo I communities have been documented in the Cedar Hill area 
near the Colorado state line and in the La Plata Valley.261 

During the Pueblo II period (A.D. 900 to 1100), large-scale 
construction episodes in Chaco Canyon and elsewhere resulted in 
multistory masonry great houses and aggregated communities, 
usually located near fertile floodplains or major drainages where 
water-control systems were constructed. Chaco Canyon emerged as 
the center of a regional economic and ideological system that 
stretched across the San Juan Basin.262 Population appears to have 
been fairly low in the Four Corners region in the 900s and early 
1000s, as aggregation was occurring at Chaco Canyon and other 
areas in the southern San Juan Basin. When Chacoan influence 
arrived, it involved construction of the two largest great houses 

257 Reed 2000 
258 Toll  and Wilson 2000 
259 Cordell  1984 
260 Wilshusen and Ortman 1999 
261 Toll  and Wilson 2000 
262 Kantner and Mahoney 2000 
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outside of Chaco Canyon—Salmon and Aztec Ruins—located south 
of the study area. The area around Aztec Ruins became a major 
population center at this time, and Pueblo II sites are common in 
the western part of the study area, particularly around Pinon Mesa. 

In general, the Pueblo III period (A.D. 1100 to 1300) was a time of 
migration and reorganization throughout the Southwest.263 The 
beginning of the period corresponds with the collapse of the Chaco 
regional system between A.D. 1130 and 1150 and later included 
significant restructuring of economic networks, periodic 
abandonment of pueblos including most Chacoan great houses, a 
general move to upland settings or perennial river valleys, and an 
increased emphasis on defense in the location of settlements. The 
entire San Juan Basin was largely abandoned by the beginning of 
the Pueblo IV period (A.D. 1300 to 1600) as Pueblo groups 
coalesced along the Rio Grande, on the Hopi Mesas, and in the 
areas around Zuni and Acoma. The Pueblo IV period tends to 
closely mirror modern pueblo society in terms of village location 
and social relationships and practices. 

3.17.2.2 Protohistoric Background 
The Protohistoric period was marked by the emergence of non-
pueblo cultural groups including Numic (Ute) and Athabaskan 
(Navajo and Apache) groups in the Four Corners region where 
many still reside today. A variety of opinions exist on when these 
peoples arrived in the region, with some difficulties occurring due 
to the challenges of identifying groups based on general material 
culture and the archaeological record. There is a general scientific 
consensus based on various data that Athabaskan groups 
emigrated from northern Canada and Alaska to arrive in the 
American Southwest sometime after A.D. 1300.264  

According to Spanish documents, the Navajo people (or Diné) were 
living in the Four Corners area of the American Southwest during 
Spanish contact. The Navajo homeland in the Southwest (the 
“Dinetah”) is the area surrounding Largo and Gobernador canyons, 
east of Aztec. Navajo oral traditions recognize the relationships 

263 Adler 1996 
264 Towner1996 
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between ancestral Navajo and puebloan groups and acknowledge 
intermarriage between these groups,265 including several clans that 
descend from these roots. During the early Protohistoric, the 
Navajo generally resided in forked-pole dwellings (hogans); other 
architecture included ramadas, sweat lodges, and corrals. After 
Spanish contact, animal husbandry played an increasingly 
important role in the Navajo economy, which fit well with the 
mobile Navajo and their dispersed settlements.266 

The timing of the Ute entry into southwestern Colorado is less well 
understood than that of the Navajo. Early sites that can be 
positively attributed to the Ute are not common, most likely due to 
the Ute’s extreme mobility and correspondingly diffuse 
archaeological remains. Consequently much of the archaeological 
literature focuses on the more recognizable puebloan and Navajo 
remains. The earliest historical reference to the Ute Indians is in 
1626, and the Spanish waged a campaign against the Ute between 
1637 and 1641. Intermittent Ute raiding parties hampered the 
settlement of northern New Mexico and southern Colorado until 
the US government took control of the territory in 1848. 
Nevertheless, conflicts with the Ute apparently continued until 
treaties were signed in 1868 and 1874, which restricted the Ute to 
the western third of Colorado. 

3.17.2.3 Historic Background 
European contact occurred in central New Mexico in the 
mid-sixteenth century with the arrival of the Spanish conquistadors 
of the Coronado expedition, and permanent settlements were 
established following Oñate’s expedition in 1598. Spanish 
settlement remained confined to the Rio Grande Valley and its 
major tributaries until the 1700s, although exploration of the Four 
Corners began at this time. Spanish exploration increased in the 
1760s, in part out of desire to link the colonies of New Mexico and 
California with an overland trade route, a process that eventually 
led to the establishment of the Old Spanish Trail (discussed in 

265 Warburton and Begay 2005 
266 Brugge 1983 
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greater detail below). Despite these forays, permanent Euro-
American settlement of the region did not begin until the 1860s. 

In Colorado, the discovery of gold in the San Juan Mountains in 
1860 led to an influx of miners to the region. Miners established 
Animas City, just north of present-day Durango, in 1861, and other 
communities were established in the 1870s. The Denver & Rio 
Grande Railroad created the town of Durango in 1880 to use as a 
railroad hub, and within several months the population swelled to 
2,500 people. Durango quickly became an important center for 
mining, agriculture, and business. 

Ranches and farms sprung up throughout the valleys of 
southwestern Colorado and northwestern New Mexico during the 
1870s when Anglo and Hispanic settlers began arriving and quickly 
established homesteads in the major river valleys. San Juan County 
was created in 1887, and Aztec became its county seat as it remains 
today. Farther to the west, settlement was also growing in the town 
of Farmington near the confluence of the San Juan and Animas 
Rivers. The success of local agriculture due to the ample water 
supply caused Farmington to grow into a regional economic center 
and it is still the largest town. The 1950s brought oil and gas 
production to the area, along with thousands of new residents, 
eventually supplanting agriculture as the primary economic 
activity. Today, San Juan County continues to grow with the 
combination of these industries along with tourism. 

3.17.3 Methods 

Understanding the existing conditions and potential effects to 
cultural resources required both background research and field 
efforts to identify cultural resources in the study area. The 
background research included consulting with the appropriate 
agencies (BLM, SUIT, and Bureau of Indian Affairs [BIA]) and 
institutions (New Mexico Archaeological Records Management 
Section and Colorado Office of Archaeology and Historic 
Preservation), as well as considering listings on the NRHP and New 
Mexico State Register of Cultural Properties. These data, including 
records for all previously documented archaeological sites in the 
vicinity of the Preferred Alternative and the Proposed Action, were 
used to determine the location of known cultural resources and 
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Eligibility to the NRHP267 

Cultural resources may be 
eligible for listing in the 
NRHP under the four major 
criteria: 
• Criterion A: association 

with events important in 
local, regional, or national 
history 

• Criterion B: association 
with lives of important 
historical persons 

• Criterion C: displaying the 
characteristics of a 
specific type, period or 
method of construction, 
the work of a master, 
possessing high artistic 
value, or being part of an 
entity whose components 
lack individual 
distinction (such as a 
historic district) 

• Criterion D: having 
yielded, or being likely to 
yield, information 
important in prehistory 
or history 

 

develop a context for identifying and assessing cultural resources in 
the study area.267 

Section 106 of the National Historic Preservation Act (NHPA) 
obligates BLM, as the lead federal agency, to determine an area of 
potential effects and identify historic properties in the study area; 
however, the exact nature of how to comply is left up to the 
individual agency in consultation with others, including Native 
American tribes, advocacy groups, and State Historic Preservation 
Officers. As such, the methods employed to identify cultural 
resources and historic properties in New Mexico were taken from 
Procedures for Performing Cultural Resource Fieldwork on Public 
Lands in the Area of New Mexico BLM Responsibilities.268 In 
Colorado, the methods relied on applicable state statutes and 
guidelines provided by the SUIT and BIA, who assist the SUIT in its 
right-of-way grant process on tribal trust lands. Other methods and 
guidelines include those put forth in the New Mexico Cultural 
Properties Act269 and the Prehistoric and Historic Sites Preservation 
Act270 that describe the treatment of cultural resources on State of 
New Mexico lands. 

The BLM, SUIT, and other consulting agencies, tribes, and 
individuals in the Section 106 process determined that the methods 
for identifying historic properties in the study area would include a 
pedestrian archaeological survey of the entire study area subject to 
the specific guidelines of each land-managing agency and 
consultation with various Native American tribes per Section 101(d) 
of the NHPA. Further, each cultural resource encountered and 
documented in the study area would be assessed for its potential 
eligibility to the NRHP under each of the four major criteria. 

Section 106 of the NHPA requires federal agencies to take into 
account the effects an undertaking may have on historic properties. 
Agencies must evaluate an undertaking using the criteria defined in 
36 CFR Part 800 which defines adverse effects as “direct or indirect 

267 NPS 2002, 36 CFR 60.4 
268 BLM 2005 
269 18-6-1 through 18-6-17 New Mexico Statutes Annotated [NMSA] 1978 
270 18-8-1 through 18-8-9 NMSA 1978 
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alteration of the characteristics that qualify a property for inclusion 
in the NRHP in a manner that diminishes integrity of location, 
design, setting, materials, workmanship, feeling, or association.” 
Adverse effects also include “reasonably foreseeable effects caused 
by the undertaking that may occur later in time, be farther removed 
in distance or be cumulative” [36 CFR § 800.5(a)(1)]. Possible 
indicators of adverse effects include: 

• Physical destruction or damage to all or part of a property 

• Removal of a property from its historic location 

• Change in use, character, or setting of a property if these 
characteristics contribute to its historic significance 

• Introduction of visual, atmospheric, or auditory elements that 
diminish its integrity 

• Neglect that leads to deterioration 

• Transfer, lease, or sale of a property out of federal ownership 

As demonstrated above, a variety of direct and indirect effects to 
historic properties are possible (for example, physical destruction or 
alterations to the setting or visual environment, respectively). How 
a property is eligible to the NRHP—under what criteria it 
qualifies—is critical to assessing potential adverse effects from an 
undertaking. For example, sites that are eligible or potentially 
eligible to the NRHP under Criterion D for their information 
potential (as are the majority of sites in the study area) typically are 
not eligible due to qualities such as setting and feeling. Potential 
effects to these aspects of integrity, therefore, have no bearing on 
the eligibility of the site, regardless of whether these effects are 
direct or indirect. 

3.17.4 Affected Environment 

Cultural resources in the study area were identified through 
various efforts, including consulting with Native American tribes, 
considering previous research, and conducting intensive 
archaeological surveys of the study area. Exhibit 3-115, Land Status 
of Cultural Resources Identified, details the cultural resources 
identified by this investigation, including 193 archaeological sites 
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What are TCPs? 

TCPs are cultural resources 
that qualify for listing in the 
NRHP based on their 
association with cultural 
practices or beliefs of an 
existing community or group. 
 

(146 in New Mexico and 47 in Colorado) and three resources from 
the built environment. Additionally, The Navajo Nation indicated 
that 10 traditional cultural properties (TCPs) of importance to the 
Nation may be located in the study area. The nature and location of 
these resources relative to the study area has yet to be determined 
through consultation, so they are not included in Exhibit 3-115. 
Exhibit 3-115 
Land Status of Cultural Resources Identified  

 BLM 
BLM/ 

NMSLO 
BLM/ 

Private NMSLO 
NMSLO/ 
Private SUIT Private Total 

Archaeological Sites  80 9 6 13 2 32 51 193 

Historic Built 
Environment 

1 - - - - - 2 3 

1 The Armijo segment of the Old Spanish National  Historic Trai l  is considered by the National Park Service to cross the 
Farmington Glade (and study area) somewhere just south of  NM 574. No physical remains of  the t rai l  or  associated 
resources were identif ied in the study area. 

NMSLO = New Mexico State Land Office 

 

3.17.4.1 Traditional Resources 
Cultural resources are not limited to archaeological sites or 
buildings; they include objects or locations that have a direct 
association with living cultural groups and are of religious, cultural, 
or traditional significance to a Native American tribe or other 
group. When these resources meet the criteria for listing in the 
NRHP, they are referred to as Traditional Cultural Properties 
(TCPs).271 These are eligible for listing due to their “association with 
cultural practices or beliefs of a living community that are rooted in 
that community’s history, and are important in maintaining the 
continuing cultural identity of the community.”272 Examples of 
TCPs include locations for ceremonies or gathering of medicinal 
plants, agricultural areas, natural features such as springs, ancestral 
sites, and other sacred spaces. Such locations are often identified 
through government-to-government consultation with Native 
American tribal elders or with the public involvement processes in 
NEPA and Section 106 of the National Historic Preservation Act 
(NHPA). 

271 NPS 1990 
272 NPS 1990 

 

                                                      



3-258      Affected Environment and Environmental Effects 

Section 101(d) of the NHPA requires that federal agencies consult 
with Native American tribes who historically occupied the area of 
the undertaking or who may attach significance to resources in the 
region. Provisions of NEPA also require that agencies consult with 
Native American tribal leaders. The BLM initiated government-to-
government consultation with a series of letters between 
December 10, 2009, and August 16, 2012. Letters were sent to the 
following potentially interested tribes: 

• Hopi Tribe  • Pueblo of Picuris  

• Jicarilla Apache Nation  • Pueblo of San Ildefonso  

• Navajo Nation  • Pueblo of Sandia  

• Pueblo of Acoma  • Pueblo of Santa Ana  

• Pueblo of Cochiti  • Pueblo of Santa Clara  

• Pueblo of Isleta  • Pueblo of Taos 

• Pueblo of Jemez  • Pueblo of Tesuque 

• Pueblo of Kewa  • Pueblo of Zia  

• Pueblo of Laguna  • Pueblo of Zuni  

• Pueblo of Nambe  • Southern Ute Indian Tribe  

• Pueblo of Ohkay Owingeh  • Ute Mountain Ute Tribe  

 
These letters requested information on known TCPs or other 
locations of importance to these tribes and assured that tribes had 
the opportunity to provide input on the scope of identification and 
identification strategies for cultural resources, evaluation of their 
historical significance, and on other major issues such as the 
treatment of human remains. 

Responses of interest have been received from the Hopi Tribe, the 
Navajo Nation, and the SUIT. The Hopi Tribe responded that they 
consider puebloan archaeological sites to be sacred locations of 
their ancestors. The Navajo Nation noted that the SJBEC Project 
would take place within the traditional Navajo homeland of 
Dinetah and indicated 10 TCPs important to them may be located in 
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The Old Spanish Trail 
was referred to as the 
“Camino de California” 
by New Mexican traders 
and the “Camino de 
Santa Fe” by those in 
California. 
 

 

the study area. In addition, the Navajo Nation noted that they claim 
cultural affiliation to all Anasazi (Pueblo) people (periods from 
Archaic to Pueblo IV) of the southwest. The Navajo Nation makes 
this claim through Navajo oral and ceremonial history, which has 
been documented as early as 1880. The Navajo Nation also made 
clear that the treatment of archaeological sites encountered should 
follow applicable statutes relating to cultural resources, and that 
each site should be treated accordingly. 

3.17.4.2 The Historic Built Environment 
The historic built environment includes buildings, structures, linear 
engineering features such as acequias (irrigation ditches) and roads, 
and other features that are of historic or aesthetic significance. 
Three resources from the historic built environment resources were 
considered or identified in the study area: the Jackson Ditch, the 
Ralston Ditch (this is listed as an archaeological site by the 
Colorado Office of Archaeology and Historic Preservation but is 
described here rather than with the archaeological sites below), and 
the Old Spanish Trail. The Jackson Ditch parallels the La Plata 
Highway in New Mexico and is a historic, unlined acequia that is 
still in use for delivering water to adjacent agricultural fields. It 
likely dates to the period of settlement along the La Plata River in 
the late 1800s and early 1900s, and because of this association and 
its integrity is considered eligible to the NRHP. The Ralston Ditch 
has been previously determined not eligible to the NRHP by the 
Colorado SHPO, no new information has been provided that would 
merit reassessing this determination for the segment of the Ralston 
Ditch in Colorado (located along US 550) that crosses the study 
area. 

Based on archival research by the NPS and other scholars, the 
Armijo Route of the Old Spanish Trail is thought to cross the study 
area in the Farmington Glade about 1 mile south of NM 574. The 
Old Spanish Trail extended from Santa Fe to Los Angeles and was a 
pack trail used by traders, explorers, and prospectors between 
1829 and 1848. It is historically significant for its role in the early 
nineteenth century increase in commerce and travel in the 
Southwest, which also included other routes such as the Santa Fe 
Trail. Major travel on the trail first occurred in 1829 when Antonio 
Armijo, a trader from Santa Fe, left Abiquiu with a caravan of 
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60 men and 100 mules and followed a network of known trails used 
by previous explorers, trappers, and native groups through 
northwestern New Mexico, Utah, Nevada, and California.273 His 
route was soon supplanted, however, by establishment of a more 
northerly route through Colorado and Utah that would become the 
main thoroughfare for trade caravans274 (Exhibit 3-116, Multiple 
Routes of the Old Spanish Trail). The Old Spanish Trail was added 
to the National Historic Trail System in 2002 and is currently 
managed jointly by the BLM and NPS. 

 
Exhibit 3-116 
Multiple Routes of the Old Spanish Trail  

 
The Armijo route is  shown in green. 

Source: Old Spanish Trai l  Association Website 

 

273 NPS 2001 
274 Warren 2004 
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Based on historical records, the Armijo Route was only used a small 
number of times and was possibly never a formally improved trail 
or road. Special consideration was therefore used during survey of 
where the route is thought to cross the study area, and, at the 
suggestion of the BLM and NPS, an area measuring 0.25 mile long 
by 1,000 feet wide was subject to greater scrutiny in an attempt to 
identify material evidence of the trail’s location; however, no 
evidence of the trail was identified during this expanded survey 
effort. This lack of material evidence may indicate that the actual 
trail does not follow the congressionally designated and federally 
managed route (this portion of the trail was not previously verified 
with archaeological or other evidence) or that this segment of the 
Armijo Route is no longer visible or identifiable at this location. 

3.17.4.3 Archaeological Resources 
Archaeological resources include tangible prehistoric and historic 
sites where humans have left physical remains of purposeful 
activity; as with other cultural resources, these can be significant in 
national, regional, or local history. The existing conditions in New 
Mexico and Colorado are discussed separately due to varying land 
managing agencies and their guidelines. 

Previous archaeological research within or intersecting the study 
area includes 165 surveys in New Mexico and 14 in Colorado, 
ranging from 1977 to 2011. Most of these efforts were associated 
with mining and oil and gas exploration and were related to 
installation of seismic lines, gas pipelines, well pads, and access 
roads. Many of these intersect a small portion of the study area; 
however, several studies cover larger areas and have made 
significant contributions to the understanding of prehistory and 
history throughout the region. These larger investigations include 
survey for the construction of the San Juan Generating Plant and 
associated facilities, the San Juan Coal Mine Lease, the Colorado-
Ute Electric Association’s Rifle-to-San Juan transmission line, the 
La Plata transportation corridor, the Ruins Roller Chop project, and 
the Cedar Hill Special Treatment project. 

A variety of previously documented sites (303 sites) are located 
within 500 feet of the study area in New Mexico, including 78 sites 

 



3-262      Affected Environment and Environmental Effects 

Number of 
Archaeological Sites in 
New Mexico by Segment 

Segment 1 16 sites 

Segment 2 39 sites 

Segment 3 49 sites 

Segment 4 22 sites 

Segment 5 30 sites 
 

co-located with the study area. Only 58 of these were actually 
identified in the study area—most of the others are actually located 
outside the study area but exhibit slight overlap due to how spatial 
data is presented in ARMS, although some sites have been 
subsumed by other nearby sites, are erroneously plotted in the 
ARMS database, or have been entirely removed during previous 
projects. Most of the sites in the vicinity of the study area date to the 
pre-contact period. Sites located in the project vicinity (but outside 
the study area) are most numerous within Segments 1 and 5. 

A total of 146 sites were identified in the study area in New Mexico, 
including 58 that were previously documented. Sites are most 
numerous in the Pinon Mesa and South Glade areas in Segments 2 
and 3 (segments are shown in Exhibit 3-3). Occupation dates ranged 
from the Middle Archaic (3500 B.C.) to the recent historic period. 
Similar to the sites in the surrounding vicinity, the sites in the study 
area in New Mexico are mostly prehistoric, with 77 sites exhibiting 
some residential or other features such as roomblocks, middens, 
and hearths. These prehistoric sites are located throughout the 
study area. Formative period sites with earlier occupations from 
around A.D. 400 to 900 tend to be more common in Segments 4 
and 5, and later sites from roughly A.D. 900 to 1300 are more 
frequent in the western portion of the study area. This appears to 
reflect a previously identified movement by prehistoric peoples out 
of upland areas east of the La Plata River prior to A.D. 1000. 
Eighteen Navajo sites were also identified, primarily along the State 
Line segment nearest to the Dinetah homeland. 

In Colorado, 47 archaeological sites were identified in the study 
area. As in New Mexico, the majority of sites are prehistoric with a 
significant percentage of Ute and Navajo sites. The sites are mostly 
artifact scatters, although there are some sites with features such as 
forked-pole hogans and hearths. In addition, one large historic site 
appears to the remains of a possible homestead occupied during the 
late 1800s or early 1900s. 

Exhibit 3-117, Preliminary NRHP Eligibility of Archaeological Sites 
Identified, details the sites in New Mexico and Colorado—all of 
which have varied historic values, periods of significance, and 
eligibility to the NRHP. Most of the sites that are eligible or 
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potentially eligible to the NRHP in the study area qualify under 
Criterion D275 for their information potential to inform on several 
important historical trends, including, for example, the growth of 
the regional system associated with Chaco Canyon. Additionally, a 
small number of sites may be eligible under Criterion A for their 
association with important historical events. The remaining sites are 
either of an undetermined eligibility to the NRHP or are not 
considered eligible as they lack information potential, historic 
integrity, or historic significance. 

 
Exhibit 3-117 
Preliminary NRHP Eligibility of Archaeological Sites Identified  
 New Mexico Colorado Total 

Archaeological sites eligible to the NRHP under Criterion D 80 15 95 

Archaeological sites with undetermined eligibility to the NRHP under Criterion D1 41 24 65 

Archaeological sites that are ineligible to the NRHP 25 8 33 
1 Further investigations such as archaeological  test excavation would l ikely be required to determine the information 

potential of  these sites and thei r consequent el igibi l i ty  to the NRHP. 

 

3.17.4.4 Affected Environment Summary 
There are 206 identified cultural resources in the study area, 
including 193 archaeological sites (146 in New Mexico and 47 in 
Colorado), three resources from the built environment, and 
10 potential traditional cultural properties (TCPs). Of these, 
160 archaeological sites and two resources from the built 
environment are listed on, eligible to, or potentially eligible to the 
NRHP. They are, therefore, considered historic properties and are 
listed in Exhibit 3-118, Potential Historic Properties Identified. The 
total number of traditional resources and their potential to qualify 
as TCPs under NRHP criteria would be determined during ongoing 
government-to-government consultation. These resources, 
therefore, do not appear in Exhibit 3-118. An additional eight 
archaeological sites in Colorado that do not qualify as historic 
properties will be avoided per SUIT guidelines. 

275 See Section 3.17.3,  Cultural Resources Methods, for more information on NRHP 
criteria.  
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Land-managing agencies 
manage undertakings that 
would occur near historic 
properties in various ways. 
For example, the BLM FFO 
typically requires monitoring 
and avoidance strategies 
when construction is 
proposed within 100 feet of a 
historic property, whereas the 
SUIT requires similar 
measures when construction 
would occur within 50 feet of 
a cultural resource. 
 

 

Exhibit 3-118 
Potential Historic Properties Identified 

 New Mexico Colorado Total 

Resources from the historic built environment1 2 0 2 

Archaeological sites eligible to the NRHP under Criterion D 80 15 95 

Archaeological sites with undetermined NRHP eligibility under Criterion D2 41 24 65 
1 The Old Spanish National Historic Trail is listed on the NRHP and is the only NRHP-listed historic property in the study area. 
2 Further investigations such as archaeological  test excavation may be required determine the information potential of 

these sites and their consequent el igibi l i ty  to the NRHP. 

 

3.17.5 No Action Alternative 

With the No Action Alternative, historic properties would not be 
affected. 

3.17.6 Preferred Alternative 

3.17.6.1 Permanent Effects 
The Preferred Alternative has the potential to affect historic 
properties in a number of adverse and permanent ways. These 
include physical destruction of properties as a result of constructing 
transmission line structures or new or improved access roads. 
Indirect effects may include diminishment of the historic 
significance of a property (for example, the setting or feeling of a 
TCP) or increased traffic along access roads. The three primary 
classes of effects from the Preferred Alternative, both direct and 
indirect include: 

1. Adverse effects would occur from construction or 
maintainance activities proposed within the boundaries 
of a historic property.  

2. No adverse effects would occur at a historic property 
proximal to proposed construction or maintenance 
activities due to avoidance and minimization measures 
such as fencing and monitoring. 

3. No effects would occur at a historic property due to its 
distance from proposed construction or maintenance 
activities. 
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Traditional Resources 
The BLM has initiated government-to-government consultation as 
discussed in Section 3.17.4.1, Traditional Resources, through a 
series of letters to potentially interested tribes, a process that has 
resulted in the identification of 10 potential TCPs important to the 
Navajo Nation that may be in the study area. Further consideration 
of the resources identified by the Navajo Nation, however, showed 
that at least three are outside the study area, and the nature and 
eligibility of the remaining resources to qualify as TCPs has not yet 
been determined. An additional response of interest was received 
from the Hopi Tribe who stated that they consider Ancestral Pueblo 
archaeological sites to be sacred locations of their ancestors, 
although they did not identify specific TCPs. The Hopi Tribe will be 
provided with the cultural resource survey report to review and 
determine if additional investigations for traditional resources are 
warranted. 

Upon receiving a preliminary cultural resources report, the BLM 
will continue government-to-government consultation with the 
Navajo Nation, Hopi Tribe, and other interested Native American 
tribes. This consultation will seek to identify TCPs, determine their 
significance and potential effects, and develop any necessary 
protection, avoidance, minimization, or mitigation measures for 
these resources. 

Resources from the Historic Built Environment 
Two historic properties from the built environment are located in 
proximity to the Preferred Alternative: the Jackson Ditch and the 
Old Spanish National Historic Trail. The Jackson Ditch is a historic 
acequia likely associated with the period of settlement along the 
La Plata River in the late 1800s and early 1900s and therefore 
eligible under Criterion A. An access road that requires no 
improvement would cross the ditch using existing culverts, no 
structures are proposed within 100 feet of the ditch, and the 
proposed transmission line would span the ditch. Furthermore, the 
proposed project would parallel an existing overhead transmission 
line in a heavily developed area and would not significantly alter 
the setting or feeling of the Jackson Ditch. Therefore, the Preferred 
Alternative would have no adverse effects to the Jackson Ditch. 
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The Old Spanish Trail was listed as a National Historic Trail in 2002 
after it was determined to be nationally significant “with respect to 
the theme of the Changing Role of the United States in the World 
Community and the topics of trade and commerce during the 
period of 1829-1848.”276 National Park Service (NPS) records show 
the Armijo Route of the Old Spanish Trail crossing the study area 
somewhere in the Farmington Glade about 1 mile south of NM 574. 

Based on the characteristics cited by the NPS, the Old Spanish Trail 
is likely eligible for listing on the NRHP. The location where it may 
cross the study area was subject to intensive investigations that did 
not identify material evidence of the trail—perhaps because the 
Armijo Route was only used a few times. However, lightly used 
portions of the route that do not exhibit material evidence may still 
contribute to the Old Spanish Trail’s significance, as it is the route 
itself and not necessarily its physical manifestation that is 
significant.277 In this case, additional research (specifically methods 
other than pedestrian survey) is necessary to determine the historic 
integrity of the trail segment and how it relates to the potential 
eligibility of the entire Old Spanish Trail. The area where the Old 
Spanish Trail crosses the study area includes two existing overhead 
transmission lines, several natural gas facilities, existing roads, and 
underground utility lines, all of which have diminished the historic 
integrity (particularly setting and feeling) for this segment of the 
trail. Construction of the Preferred Alternative would, therefore, be 
consistent with existing development in the area and would not 
have direct or indirect adverse effects on this segment of the Old 
Spanish Trail. 

Archaeological Sites 
Potential effects to archaeological sites are summarized in 
Exhibit 3-119, Effects on Potentially NRHP-Eligible 
Archeological Sites from the Preferred Alternative. Proposed 
construction associated with the Preferred Alternative 
intersects with 36 archaeological sites considered eligible, or 
potentially eligible, to the NRHP in New Mexico. This 

276 NPS 2001 
277 NPS 2001 
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includes locations where existing access roads would be 
improved or new access roads, structures, or other facilities 
are proposed within a site boundary and would result in 
permanent adverse effects to some of these sites. Further 
investigations, such as archaeological test excavations, would 
be necessary to determine the exact number and nature of the 
permanent effects from the Preferred Alternative. The 
Preferred Alterantive in Colorado does not intersect with 
historic properties or any archaeological sites. As a result, the 
proposed project would not have direct or indirect effects on 
archaeological sites in Colorado. 

Exhibit 3-119 
Effects on Potentially NRHP-Eligible Archaeological Sites from the Preferred 
Alternative 

Effects New Mexico Colorado Total 

Adverse effect 36 0 36 

No adverse effect 49 14 63 

No effect 36 33 69 

 

3.17.6.2 Temporary Effects 
Temporary effects from the Preferred Alternative to historic 
properties and potentially traditional resources would include 
increased traffic on roadways and possible diminishment of setting 
and feeling from nearby construction. In most areas, however, 
existing roadways that experience traffic would be used, so possible 
effects to the setting would be limited. Any temporary increases in 
road traffic or construction near a historic property would be 
localized and of a relatively short duration (weeks or months) 
within the 18 to 24 month construction timeframe. Further, the 
majority of the historic properties within the study area are eligible 
to the NRHP under Criterion D for their intrinsic research potential, 
and nearby construction activities would not have temporary 
effects on the eligibility of these properties. 

3.17.6.3 Mitigation Measures 
EPMs 48 through 52 listed in Exhibit 2-23 would be implemented to 
avoid or minimize effects to cultural resources. In addition, the 
following sections present specific measures for avoiding, 
minimizing, and mitigating potential direct and indirect effects. The 
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discussion is divided among traditional resources, resources from 
the historic built environment, and archaeological resources. 

Traditional Resources 
To date, the Navajo Nation and the Hopi Tribe are the only tribes 
that have expressed interest in the SJBEC Project, and the Navajo 
Nation identified a number of potential TCPs that may be located 
within the Preferred Alternative. Furthermore, the Navajo Nation 
expressed concern regarding all archaeological sites containing 
prehistoric or Navajo structures. Specific avoidance, minimization, 
and mitigation measures for these resources would be determined 
during ongoing government-to-government consultation between 
the BLM and interested tribes. The Navajo Nation and Hopi Tribe 
suggested some specific mitigation measures, including: 

• The Navajo Nation requested notification if habitation sites, 
plant-gathering areas, human remains, or other objects of 
cultural patrimony are identified. 

• The Hopi Tribe noted that human remains and funerary items 
should be avoided or reburied as close to their original location 
as possible. 

Resources from the Historic Built Environment 
As noted above, the Preferred Alternative is unlikely to have direct 
or indirect effects on the Old Spanish Trail, because it is consistent 
with current development in the area. The NPS and Old Spanish 
Trail Association (OSTA), a preservation group dedicated to 
educating the public about the trail, however, have informally 
suggested several potential mitigation measures. 

• The OSTA suggested combining GIS with historical records in 
an attempt to refine our understanding of where the trail is 
located and clarify what adverse effects could occur from the 
SJBEC Project. 

NPS recommended archaeological monitoring at any structures 
proposed within 0.25 mile of the presumed trail crossing to ensure 
materials dating to the period of significance for the Old Spanish 
Trail (1829 to 1848) are not adversely affected during construction. 
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Consultation about this issue is ongoing to determine any specific 
monitoring plans or mitigation measures.  

Archaeological Resources 
In Colorado, SUIT guidelines require that all prehistoric resources 
be avoided regardless of their potential eligibility to the NRHP. Per 
these stipulations, the Preferred Alternative would avoid all 
resources in Colorado, although monitoring would be required at 
14 archaeological sites located within 50 feet of improvements 
associated with the Preferred Alternative.  

Due to the number of resources within the study area and the 
number of access roads requiring improvements, avoidance of all 
archaeological resources is not feasible in New Mexico. Mitigation 
measures would be developed through the Section 106 consultation 
process (and agreed to in a Memorandum of Agreement [MOA] to 
be signed by the consulting parties) and by using the standards in 
the Procedures for Performing Cultural Resource Fieldwork on 
Public Lands in the Area of New Mexico BLM Responsibilities278 
and those outlined in NMAC 4.10.8 to avoid, minimize, or mitigate 
potential effects to sites located within or near construction areas. 
These measures are divided between those that would result in no 
adverse effects to a historic property and those that would 
minimize and/or mitigate potential or likely effects to a historic 
property. 

No Adverse Effects 

As discussed in Section 3.17.6.1, Permanent Effects, no adverse 
effects would occur from the Preferred Alternative at 49 sites due to 
avoidance and minimization measures such as fencing and 
monitoring. The following measures would likely be used at these 
sites: 

• The Preferred Alternative has been designed to avoid or 
minimize potential adverse effects to historic properties when 
such avoidance is practical based on topography, engineering, 
and other concerns. Temporary barriers would be placed at the 
edge of construction areas and a permitted archaeologist would 

278 BLM 2005 
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monitor all construction activity within 100 feet of a historic 
property. Several factors may affect the intensity and duration 
of these measures including the topographic setting, frequency 
of construction activities, and their distances from the historic 
property. These avoidance and minimization measures would 
potentially result in no adverse effects to these properties. 

• Installation of a temporary fence or other barrier would be 
necessary in circumstances where a structure, facility, new road, 
or other improvement is proposed within 100 feet of a historic 
property; this would be necessary at 41 sites. This would likely 
include monitoring of construction activities by a qualified 
archaeologist, with the same applicable criteria for monitoring 
described above. If these avoidance and minimization 
techniques were implemented, there would likely be no adverse 
effects to these properties. 

• Eleven sites are crossed by existing roads that require no 
improvements but will be used. Per BLM guidance, use of 
existing roads crossing a historic property where no 
improvements are proposed is not considered an adverse effect 
unless significant cultural deposits or features located within 
the road surface are threatened and require mitigation. 
Temporary fences or barriers may be placed along the margins 
of these existing roads to minimize the potential for adverse 
effects, and periodic monitoring of these avoidance barriers 
may be required. Additional avoidance/monitoring measures 
would required at these sites if there are also construction 
activities proposed within 100 feet of these sites (discussed 
above). 

• Continuing existing drainage flow patterns during and after 
construction of transmission line structures, substations, and 
roads would limit the potential for indirect effects from 
increased erosion at nearby historic properties. 

Adverse Effects 

As discussed in Section 3.17.6.1, adverse effects would occur from 
the Preferred Alternative at 36 sites. In those instances where 
historic properties cannot be avoided and an adverse effect would 
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occur, mitigation measures would be implemented to minimize and 
mitigate these adverse effects. Further, a testing plan would be 
developed using these same guidelines to determine if sites with 
undetermined eligibility to the NRHP actually have the potential to 
qualify them as eligible for inclusion in the NRHP. The following 
avoidance and mitigation measures would likely be used, subject to 
the conclusion of the Section 106 process and the stipulations of the 
MOA: 

• In circumstances where improvement of existing access roads or 
new access roads, structures, or other facilities are proposed 
within an eligible (or potentially eligible) site, testing or data 
recovery may be required. Test excavations would typically be 
used at sites with undetermined eligibility to understand if the 
site has actual research potential. Testing would also typically 
be necessary in circumstances where it is unclear if the affected 
portion of an eligible site contributes to the property’s research 
potential. Data recovery would typically be necessary when an 
affected portion of a site includes significant cultural materials 
or features that clearly contribute to its research potential and 
eligibility. Possible methods for both are described below. 

• Testing and data recovery within affected areas of a site may 
include collecting surface artifacts; excavating shovel test pits, 
test units, or trenches; and excavating significant cultural 
materials or features. Testing and data recovery methods would 
be determined on a site-by-site basis and detailed in a testing 
and data recovery plan subject to the guidelines described 
above and approval by the consulting parties in the Section 106 
process. These methods would depend on the nature of cultural 
material located within and along access roads and the types of 
improvements (grading, widening, and maintenance) that are 
required. 

3.17.6.4 Residual Effects 
The mitigation measures listed above would serve to avoid and 
minimize effects to cultural resources and potential traditional 
resources. These mitigation measures, however, would not 
completely eliminate the possibility of permanent and temporary 
effects to cultural resources.  
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3.17.7 Proposed Action 

3.17.7.1 Permanent Effects 
The Proposed Action would have similar permanent effects as 
described above for the Preferred Alternative. The same three 
primary classes of effects discussed in Section 3.17.6.1 could occur 
with the Proposed Action. Potential effects to traditional resources 
or resources from the historic built environment would be the same 
with the Proposed Action as described for the Preferred 
Alternative. As demonstrated in Exhibit 3-120, Effects on 
Potentially NRHP-Eligible Archaeological Sites from the Proposed 
Action, however, the Proposed Action in New Mexico intersects 
with 48 archaeological sites considered eligible, or potentially 
eligible, to the NRHP, in contrast to the 36 NRHP-eligible sites 
intersected by the Preferred Alternative. The Proposed Action 
includes locations where existing access roads would be improved 
or new access roads, structures, or other facilities are proposed 
within a site boundary and would therefore result in permanent 
adverse effects to some of these sites. 
Exhibit 3-120 
Effects on Potentially NRHP-Eligible Archaeological Sites from 
the Proposed Action 

Effects New Mexico Colorado Total 

Adverse effect 48 0 48 

No adverse effect 33 14 47 

No effect 40 33 73 

 

3.17.7.2 Temporary Effects 
Temporary effects from the Proposed Action are the same as 
discussed above in Section 3.17.6.2, Temporary Effects, for the 
Preferred Alternative. 

3.17.7.3 Mitigation 
The specific measures developed and implemented for avoiding, 
minimizing, and mitigating potential direct and indirect effects to 
historic properties would be the same as discussed above within 
Section 3.17.6.3, Mitigation Measures, for the Preferred Alternative. 
There would be no adverse effects from the Proposed Action at 
33 sites, however, due to avoidance and minimization measures 
such as fencing and monitoring. Potential adverse effects would 
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occur from the Proposed Action at 48 sites. In those instances where 
historic properties cannot be avoided and an adverse effect would 
occur, the same mitigation measures discussed in Section 3.17.6.3 
would be implemented to minimize and mitigate these adverse 
effects. 

3.17.7.4 Residual Effects 
Residual effects from the Proposed Action are the same as 
discussed above in Section 3.17.6.4, Residual Effects, for the 
Preferred Alternative. 

3.18 Air Quality, Climate Change, and 
Greenhouse Gases 

3.18.1 Study Area 

The study area for air quality includes the federally designated 
Four Corners Interstate Air Quality Control Region 
(40 CFR § 81.121), of which San Juan County, New Mexico, and 
La Plata County, Colorado, are a part, as well as designated Class I 
areas within 100 kilometers (62 miles) 279 of the study area. 

Because climate change is a global condition, climate change trends 
are discussed at both a global and a regional level. The study area 
for greenhouse gases includes the affected counties; however, 
national and statewide greenhouse gas emissions are provided to 
give context to localized emissions. 

3.18.2 Methods 

3.18.2.1 Air Quality Methods 

Permanent Effects Methods 
A qualitative analysis was performed to describe the permanent 
effects of the alternatives since pollutants would be emitted at a 
much lower rate than during construction. Operation of the 
transmission line and associated equipment would have no air 
quality emissions, since the alternatives would not require any new 
generation as discussed in Section 1.3, Proponent’s Project 
Objectives. Emissions would be limited to equipment required for 
routine maintenance and emergency repairs, including periodic 

279 NMED Air Quali ty Bureau 2012 
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helicopter inspections, vehicle inspections, vegetation control, and 
road maintenance. 

Temporary Effects Methods 
Effects to air quality would occur primarily during construction 
and would include exhaust emissions from construction 
equipment, helicopters, and vehicles, and fugitive dust emissions 
from site disturbance by off-road vehicle travel and construction 
equipment use and resuspension of dust during on-road vehicle 
travel. Because of this, a quantitative analysis of construction-
related emissions has been developed to disclose the types and 
scale of potential emissions expected during the 18- to 24-month 
construction schedule. Since the SJBEC Project would be built in an 
air quality attainment area, Clean Air Act conformity does not 
apply. In addition, there are no construction-related significance 
thresholds that have been developed by state, regional, or tribal air 
quality agencies in the study area. 

Emissions were calculated using the emission factors described 
below for each category of pollution source. Construction emissions 
are reported in tons for the entire construction period and include 
both equipment and vehicle emissions and fugitive dust emissions. 
Emissions have not been broken out by state, since the entire project 
area is within the Four Corners Interstate Air Quality Control 
Region. Input data were obtained from applicant engineering and 
construction staff and are based on the best available information at 
the time of analysis. Where specific construction data are not 
available, assumptions were made based on professional judgment 
and experience with other transmission line projects. Construction 
emissions would be minimized by developing a fugitive dust 
control plan as described in EPM 64. The fugitive dust control plan 
would include implementing standard methods for controlling 
exhaust and dust emissions during construction. The fugitive dust 
control plan would include EPMs 65 through 70 described in 
Exhibit 2-23, and these measures are reflected in the emissions 
calculations.  

Fugitive dust emissions were estimated based on Western Regional 
Air Partnership fugitive dust emission factors assuming a 
50 percent mitigation efficiency of fugitive dust control through 
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watering. Dust emissions from vehicle travel on paved and 
unpaved roads were calculated using the Western Regional Air 
Partnership’s dust generation spreadsheet models.280 

On-road traffic emissions were calculated using South Coast Air 
Quality Management District (SCAQMD) on-road vehicle emission 
factors.281 The factors are based on federal vehicle standards found 
in 40 CFR Part 86 et seq. and provide a composite emission factor 
for various classes (passenger vehicles, mid-size trucks, and heavy 
duty diesel trucks) and ages of vehicles for a chosen scenario year 
(2015 was selected). Emission sources in this category include 
commuter vehicles, on-site light duty trucks, bucket trucks, water 
trucks, delivery trucks, and tractor-trailers. Construction equipment 
emissions were calculated using spreadsheet calculations with 
SCAQMD diesel engine emission factors. Emission sources in this 
category include dozers, graders, cranes, drill rigs, generators, and 
the like. Helicopter emissions were calculated using emission 
factors from the Federal Aviation Administration Aircraft Emission 
Database282 and fuel rates from the US Department of the Interior 
National Business Center, Aviation Directorate aircraft rental 
agreement.283 

Per discussions with project engineers, no concrete batch plants are 
proposed at this time. Therefore, emissions from concrete mixer 
truck trips were estimated rather than emissions from batch plants. 
The number of truck trips required was calculated using the cubic 
yards of concrete required assuming a concrete mixer capacity of 
10 cubic yards. 

3.18.2.2 Climate Change Methods 
As described above for air quality, a qualitative analysis was 
performed to describe the operational (permanent) effects on 
climate change, while a quantitative analysis was performed to 
describe the construction (temporary) effects. Greenhouse gas 
emissions were estimated for construction-related activities, 

280 Western Regional Air Partnership 2007 
281 SCAQMD 2007a 
282 FAA 2006 
283 NBC 2006 
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including vehicle, helicopter, and equipment use. Greenhouse gas 
emissions from vehicle and equipment use were calculated using 
SCAQMD emission factors for on-road and off-road vehicles and 
equipment.284 Greenhouse gas emissions from helicopters were 
calculated using a CO2 emission factor for aviation gasoline from 
US Department of Energy, Energy Information Administration.285  

Operation of the transmission line and associated equipment would 
have no greenhouse gas emissions. Greenhouse gas emissions 
would be limited to equipment required for routine maintenance 
and emergency repairs, including periodic inspections by helicopter 
and maintenance vehicles, vegetation control, and road 
maintenance. 

Indicators for air quality and greenhouse gas analysis include 
emissions of pollutants and greenhouse gases from: 

• Fugitive dust 

• Vehicles 

• Helicopters 

• Diesel construction equipment 

3.18.3 Affected Environment 

3.18.3.1 Climate 
Climate in the study area is classified as arid-continental and is 
characterized by cool, dry winters and warm, dry summers. The 
area is rarely influenced by oceanic moisture due to its distance 
from the Pacific Ocean, resulting in a sunny climate with large 
variations between daytime and nighttime temperatures.286 

Peak precipitation occurs in late summer and early fall, when 
moisture from the Gulf of Mexico moves into the region. Annual 
average precipitation in Shiprock, New Mexico, is 8.21 inches. 
June is typically the driest month with an average rainfall of 
0.22 inch. August is typically the wettest month with an average 

284 SCAQMD 2007a, 2007b 
285 DOE 2008 
286 BLM 2003b 
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rainfall of 1.24 inches. In Shiprock, August is typically the warmest 
month with average high and low temperatures of 92.9 and 
59.8 degrees Fahrenheit. January is typically the coldest month with 
average high and low temperatures of 46.4 and 19.1 degrees 
Fahrenheit.287 Snowfall in Shiprock averaged 3.7 inches for the 
1948–2007 period of record, with most of the snow falling in 
January.288 

In Ignacio, Colorado, annual average precipitation is 14.72 inches, 
nearly double that of Shiprock. June is typically the driest month 
with an average rainfall of 0.48 inch. August is typically the wettest 
month with an average rainfall of 1.64 inches. July is typically the 
warmest month with average high and low temperatures of 
89.9 and 50.3 degrees Fahrenheit. January is typically the coldest 
month with average high and low temperatures of 42.0 and 
11.6 degrees Fahrenheit.289 Snowfall in Ignacio averaged 36.1 inches 
for the 2001–2010 period of record, with most of the snow falling 
December through February.290 

Prevailing wind direction in the region is generally from the 
southwest and west. Local wind conditions can vary substantially 
due to topographic channeling and mountain-valley circulations. 

3.18.3.2 Air Quality Standards 
The federal Clean Air Act (42 USC §§ 7401−7642) established the 
principal framework for national, state, and local efforts to protect 
air quality in the US. Regulations and standards to implement the 
requirements of the federal Clean Air Act are set by the US 
Environmental Protection Agency (EPA). While the EPA retains 
authority for certain air quality rules, including most rules 
pertaining to emission standards for mobile sources, many 
requirements are delegated to states and, in some cases, to tribal 
governments. In New Mexico, the New Mexico Environment 
Department (NMED) is the delegated authority. In Colorado, the 
delegated agency is the Colorado Department of Public Health and 

287 Western Regional Climate Center 2010a 
288 Western Regional Climate Center 2010b.  
289 Western Regional Climate Center 2010c 
290 Western Regional Climate Center 2010d 
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Environment (CDPHE). On SUIT lands, the Southern Ute tribal 
government is the delegated authority. 

Under the Clean Air Act, the EPA has set time-averaged standards 
known as National Ambient Air Quality Standards (NAAQS) for 
six air pollutants considered to be key indicators of air quality: 
carbon monoxide, nitrogen dioxide, ozone, sulfur dioxide, lead, and 
two categories of particulate matter. The standards are two-tiered 
and may include primary and secondary standards. Primary 
standards set limits to protect public health, including the health of 
sensitive populations such as asthmatics, children, and the elderly. 
Secondary standards set limits to protect public welfare, including 
protection against decreased visibility and damage to animals, 
crops, vegetation, and buildings. Averaging periods vary by 
pollutant, based on potential health and welfare effects of each 
pollutant. States may set their own ambient air quality standards, 
but these standards must be at least as stringent as the national 
standards. 

National, New Mexico, and Colorado air quality standards are 
shown on Exhibit 3-121, National, New Mexico, and Colorado 
Ambient Air Quality Standards. For actions in Colorado that occur 
on lands within the boundaries of the SUIT Reservation, national 
rather than Colorado standards would apply. 
 

Exhibit 3-121 
National, New Mexico, and Colorado Ambient Air Quality Standards 

Pollutant Averaging Time 

National Standards 
New Mexico 

Standard 
Colorado 
Standard Primary Secondary 

Ozone 8-hour 0.075 ppma Same as primary – – 

1-hour – – – 0.12 ppm 

Carbon Monoxide 8-hour 9 ppm – 8.7 ppm 9 ppm 

1-hour 35 ppm – 13.1 ppm 35 ppm 

Nitrogen Dioxide Annual 
(arithmetic mean) 

0.053 ppm Same as primary 0.05 ppm 0.053 ppm 

24-hour – – 0.10 ppm – 

1-hour 100 ppb – – – 
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Exhibit 3-121 
National, New Mexico, and Colorado Ambient Air Quality Standards 

Pollutant Averaging Time 

National Standards 
New Mexico 

Standard 
Colorado 
Standard Primary Secondary 

Sulfur Dioxide Annual 
(arithmetic mean) 

– – 0.02 ppm – 

24-hour – – 0.10 ppm – 

3-hour – 0.5 ppm – 
700 µg/m3 

(0.267 ppm) 

1-hour 75 ppbb – – – 

PM10 24-hour 150 µg/m3 Same as primary -- 150 µg/m3 

Annual 
(arithmetic mean) 

– – – 50 µg/m3 

PM2.5 Annual 
(arithmetic mean) 

15 µg/m3 Same as primary -- – 

24-hour 35 µg/m3 Same as primary – – 

Leadc Rolling 3-month 
average 

0.12 µg/m3 0.15 µg/m3 – – 

1-month – – – 1.5 µg/m3 

Total Suspended 
Particulates 

Annual 
(geometric mean) 

– – 60 µg/m3 – 

30-day average – – 90 µg/m3 – 

7-day – – 110 µg/m3 – 

24-hour – – 150 µg/m3 – 

Hydrogen Sulfide 1-hour – – 0.010 ppm – 

Total reduced 
sulfur 

0.5 hour – – 0.003 ppm – 

Source: EPA 2012a, New Mexico Commission of Public Records 2002, Colorado Revised Statutes 2012.  
a Final  rule signed March 12, 2008. The 1997 standard (0.08 ppm, annual fourth-highest dai ly  maximum 8-hour 

concentration,  averaged over 3 years) and related implementation rules remain in place. In 1997, EPA revoked the 1-hour 
ozone standard (0.12 ppm, not to be exceeded more than once per year) in al l  areas, although some areas have 
obligations under that standard (anti-backsl iding). The 1-hour ozone standard is attained when the expected number of 
days per calendar year with maximum hourly average concentrations above 12 ppm is less than or equal to 1.  EPA is 
considering revising the 8-hour standard to 0.070 ppm; the 5-year review period of the ozone standard is set to be 
completed in 2013.The 0.075 ppm standard is  the standard in place at  the t ime this EIS was drafted.  

b Final  rule signed June 2, 2010. The 1971 annual and 24-hour SO2 standards (0.03 ppm and 0.14 ppm, respectively) were 
revoked in that same rulemaking. However,  these standards remain in effect unti l  1 year after an area is designated for 
the 2010 standard, except in areas designated nonattainment for the 1971 standards, where the 1971 standards remain 
in effect unti l  implementation plans to at tain or maintain the 2010 standard are approved. 

c Final  rule signed October 15, 2008. The 1978 lead standard (1.5 µg/m3) remains in effect unti l  1 year after an area is  
designated for the 2008 standard, except in areas designate nonattainment for the 1978 standard,  the 1978 standard 
remains in effect unti l  implementation plans to attain or maintain the 2008 standard are approved.  
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Air quality standards have not been developed for specific 
hazardous air pollutants; rather, these pollutants are regulated 
under the National Emission Standards for hazardous air 
pollutants, which regulate emissions from specified emission units 
and source types. 

3.18.3.3 Attainment Status 
Based on measured ambient criteria for air pollutant concentrations, 
the EPA classifies areas of the US according to whether they meet 
the NAAQS. Areas that violate air quality standards are designated 
as nonattainment areas for the relevant criteria air pollutants. Areas 
that comply with air quality standards are designated as attainment 
areas for the relevant criteria air pollutants. Areas that have been 
redesignated from nonattainment to attainment are considered 
maintenance areas. Areas of uncertain status are generally 
designated as unclassifiable but are treated as attainment areas for 
regulatory purposes. The study area occurs in areas that are 
attainment or are unclassified for the NAAQS. 

Section 176(c) of the Clean Air Act requires that federal actions 
conform to the appropriate state implementation plan. EPA has 
promulgated rules establishing conformity analysis procedures for 
transportation-related actions and for other general federal agency 
actions (40 CFR Parts 6, 51, and 93). The EPA general conformity 
rule requires preparation of a formal conformity determination 
document for federal agency actions that are undertaken, approved, 
or funded in federal nonattainment or maintenance areas when the 
total net change in direct and indirect emissions of nonattainment 
pollutants (or their precursors) exceed specified thresholds. Because 
the study area is in attainment or unclassified for the NAAQS, the 
general conformity rule does not apply. 

Prevention of Significant Deterioration (PSD) regulations prevent 
areas that are in attainment of the NAAQS from being polluted up 
to the level of the standards. The Clean Air Act directs EPA to place 
selected areas of the US into one of three classes: Classes I, II, or III. 
Class I areas include national parks and wilderness areas of a 
certain size that were in existence prior to 1977 or additional areas 
that have since been designated by federal regulation. Remaining 
areas in the US (outside nonattainment and maintenance areas) are 
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designated as Class II areas. No Class III areas have been 
designated. PSD regulations place limits on the total increase in 
ambient pollution levels above established baseline levels for sulfur 
dioxide, nitrogen dioxide, and particulate matter greater than 
10 microns in diameter that are allowed in these areas. The study 
area is in Class II area; Mesa Verde National Park is the only Class I 
area within 100 kilometers of the study area. 

3.18.3.4 Sources of Air Pollutants 
The Four Corners region has seen increases in ozone, nitrogen 
oxides, and particulate matter. These increases are attributed to oil 
and gas operations, power plants, and general growth in the region. 

3.18.3.5 Ambient Air Quality 
NMED, CDPHE, and SUIT operate air monitoring stations in San Juan 
County, New Mexico, and La Plata and Montezuma Counties, 
Colorado, respectively. Exhibit 3-122, Air Quality Monitoring Values 
in San Juan County, New Mexico, and Exhibit 3-123, Air Quality 
Monitoring Values in La Plata and Montezuma Counties, Colorado, 
summarize the last 3 years of monitoring data available from 
monitoring stations in these counties. As shown in these tables, 
ambient air concentrations of regulated pollutants are well below 
NAAQS except for ozone, which is approaching the standard. 
 

Exhibit 3-122 
Air Quality Monitoring Values in San Juan County, New Mexico 

Pollutant 
Averaging 

Time 2009 2010 2011 
3-Year 

Average NAAQS 

Percent 
of 

NAAQS 

US Bureau of Reclamation (USBR) Shiprock Substation (Farmington) 

Ozone 8-hour 0.059 ppm 0.063 ppm 0.068 ppm 0.063 ppm 0.075 ppm 84 

Nitrogen Dioxide 1-hour 35 ppb 40 ppb 36 ppb 37 ppb 100 ppb 37 

PM10 24-hour BLK Ave 84 µg/m3 56 µg/m3 61 µg/m3 67 µg/m3 150 µg/m3 45 

Sulfur Dioxide 1-hour 25 ppb 14 ppb 20 ppb 19.6 ppb 75 ppb 26 

 24-hour BLK Ave 3 ppb 2 ppb 3 ppb 2.67 ppb 140 ppb 2 

Dine College, GIS Lab (Shiprock)1 

Ozone 8-hour – 0.185 ppm 0.063 ppm – 0.075 ppm – 

Nitrogen Dioxide 1-hour – 32 ppb 34 ppb – 100 ppb – 

Sulfur Dioxide 1-hour – 163 ppb 136 ppb – 75 ppb – 

 24-hour BLK Ave – 13 ppb 8 ppb – 140 ppb – 
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Exhibit 3-122 
Air Quality Monitoring Values in San Juan County, New Mexico 

Pollutant 
Averaging 

Time 2009 2010 2011 
3-Year 

Average NAAQS 

Percent 
of 

NAAQS 

3400 Messina Drive, Farmington 

PM10 24-hour 73 µg/m3 22 µg/m3 38 µg/m3 44.3 µg/m3 150 µg/m3 30 

PM2.5 24-hour – 18 µg/m3 12 µg/m3 – 35 µg/m3 – 

162 Highway 544, Bloomfield 

Ozone 8-hour 0.052 ppm 0.065 ppm 0.066 ppm 0.069 ppm 0.075 ppm 92 

Nitrogen Dioxide 1-hour 36 ppb 41 ppb 44 ppb 40.3 ppb 100 ppb 40 

Sulfur Dioxide 1-hour 5 ppb 6 ppb 9 ppb  6.7 ppb 75 ppb 9 

423 Highway 539, Navajo Dam 

Ozone 8-hour 0.061 ppm 0.069 ppm 0.074 ppm  0.076 ppm  0.075 ppm 101 

Nitrogen Dioxide 1-hour 40 ppb 37 ppb 40 ppb 39 ppb 100 ppb 39 

Source: EPA 2012b 
1  This monitor did not operate in 2009; therefore, 3 years of consecutive data are not available to calculate 3-year averages or 

percent of NAAQS. 
 
 
 

Exhibit 3-123 
Air Quality Monitoring Values in La Plata and Montezuma Counties, Colorado 

Pollutant 
Averagi
ng Time 2009 2010 2011 

3-Year 
Average NAAQS 

Percent of 
NAAQS 

County Road 517, Ignacio, La Plata County 

Carbon 
Monoxide 

1-hour 1.4 ppm 1.2 ppm 1.4 ppm 1.3 ppm 35 ppm 4 

8-hour 0.9 ppm 0.7 ppm 0.7 ppm 0.76 ppm 9 ppm 9 

Ozone 8-hour 0.065 ppm 0.068 ppm 0.072 ppm 0.068 ppm 0.075 ppm 91 

Nitrogen Dioxide 1-hour 47 ppb 35 ppb 33 ppb 38.3 ppb 100 ppb 38 

PM2.5 24-hour 9 µg/m3 8 µg/m3 10 µg/m3 9 µg/m3 35 µg/m3 26 

Weminuche Wilderness Area - Shamrock Station, La Plata County 

Ozone 8-hour 0.071 ppm 0.074 ppm 0.077 ppm 0.074 ppm 0.075 ppm 99 

Nitrogen Dioxide 1-hour 16 ppb 16 ppb 21 ppb 17.7 ppb 100 ppb 18 

7571 Hwy. 5505, La Plata County 

Ozone 8-hour 0.067 ppm 0.067 ppm 0.069 ppm 0.068 ppm 0.075 ppm 90 

Nitrogen Dioxide 1-hour 37 ppb 39 ppb 38 ppb 38 ppb 100 ppb 38 

PM2.5 24-hour 12 µg/m3 11 µg/m3 12 µg/m3 11.3 µg/m3 35 µg/m3 32 

Durango, La Plata County 

PM10 24-hour 50 µg/m3 139 µg/m3 51 µg/m3 80 µg/m3 150 µg/m3 53 
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What is climate change? 

The Intergovernmental Panel 
on Climate Change defines 
climate change as a change in 
the state of the climate that 
can be identified by changes 
in the mean and/or the 
variability of its properties 
and persist for an extended 
period. These changes may 
occur naturally or may be a 
result of human activity. 
 

Exhibit 3-123 
Air Quality Monitoring Values in La Plata and Montezuma Counties, Colorado 

Pollutant 
Averagi
ng Time 2009 2010 2011 

3-Year 
Average NAAQS 

Percent of 
NAAQS 

106 West North Street, Cortez, Montezuma County 

Ozone 8-hour 0.064 ppm 0.064 ppm 0.071 ppm 0.066 ppm 0.075 ppm 88 

PM2.5 24-hour 15 µg/m3 13 µg/m3 15 µg/m3 14.3 µg/m3 35 µg/m3 41 

Mesa Verde National Park, Montezuma County 

Ozone 8-hour 0.069 ppm 0.066 ppm 0.07 ppm 0.068 ppm 0.075 ppm 91 

Source: EPA 2012b 

 
3.18.3.6 Sensitive Receptors 
Sensitive receptors are those populations that are more susceptible 
to the effects of air pollution than is the population at large. 
Sensitive receptors include long-term health care facilities, 
rehabilitation centers, convalescent centers, retirement homes, 
residences, schools, playgrounds, childcare centers, parks and 
recreations centers, and athletic facilities. 

Sensitive receptors within the study area are limited due to the 
rural nature of the proposed routes. The proposed transmission line 
for the Preferred Alternative would be located within 500 feet of 
approximately four residences, and the Proposed Action would be 
located within 500 feet of six residences. The locations of these 
residences are discussed in the Noise and Vibration Sections 3.19.5, 
Preferred Alternative, and 3.19.6, Proposed Action. 

3.18.3.7 Climate Change and Greenhouse Gases 
Climate change refers to “any change in climate over time, whether 
due to natural variability or as a result of human activity”291 
Climate change refers not only to changes in temperature but also 
to changes in precipitation and wind patterns, among other 
meteorological changes. 

Earth has a natural greenhouse effect wherein naturally occurring 
gases such as water vapor, carbon dioxide, methane, and nitrous 
oxide absorb and retain heat. Over time the amount of energy sent 
from the sun to the Earth’s surface should be approximately the 
same as the amount of energy radiated back into space, leaving the 

291 IPCC 2007 
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temperature of the Earth’s surface roughly constant. Climate 
change is caused, in part, by the increase in greenhouse gases in the 
atmosphere beyond naturally occurring levels; increased levels of 
greenhouse gases trap more heat in the atmosphere rather than 
allowing it to escape back into space. 

Climate models predict that if greenhouse gases continue to 
increase, the average temperature at the Earth’s surface could 
increase from 3.2 to 7.2 degrees Fahrenheit above 1990 levels by the 
end of this century.292 An increase in the average temperature of the 
Earth may produce changes in sea levels, rainfall patterns, and 
intensity and frequency of extreme weather events. 

New Mexico has experienced an increase of roughly 2 degrees 
Fahrenheit in the cold season and 3 degrees Fahrenheit in the warm 
season since the 1960s. Models predict that the climate in New 
Mexico could warm as much as 5 degrees Fahrenheit in winter and 
8 degrees Fahrenheit in summers by the end of the century.293 
Colorado has experienced an increase of 2 degrees Fahrenheit over 
the last three decades. Climate models for the state predict 
Colorado will warm by an additional 1.5 to 3.5 degrees Fahrenheit 
by 2025 and 2.5 to 5.5 degrees Fahrenheit by 2050.294 

Greenhouse Gas Emissions 
New Mexico’s gross greenhouse gas emissions in 2007 were 
76.2 million metric tons carbon dioxide equivalents, or 1.06 percent 
of total US emissions. Electricity production (41 percent), the fossil 
fuel industry (22 percent), and transportation (20 percent) 
accounted for most of the greenhouse gas emissions.295 No 
estimates of emissions by county are available. 

Colorado’s gross greenhouse gas emissions in 2005 were 
116 million metric tons of carbon dioxide equivalents, or 1.6 percent 
of total US emissions. Electricity generation and transportation 
sector vehicle emissions are Colorado’s principal greenhouse gas 
sources. The combustion of fossil fuels for electricity generation and 

292 EPA 2011 
293 New Mexico Bureau of Geology and Mineral Resources 2007 
294 Climate and Energy Action Plan Steering Committee and Work Groups 2011 
295 NMED 2010 
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in the transportation sector accounted for 61 percent of state 
greenhouse gas emissions in 2005, while the use of fossil fuels 
(natural gas, oil products, and coal) in the residential, commercial, 
and industrial sectors constituted another 27 percent of total state 
emissions.296 La Plata County estimated greenhouse gas emissions 
in 2005 at 5 million tons of carbon dioxide equivalents; 72 percent of 
the greenhouse gas emissions were associated with energy 
consumption (electrical generation, natural gas consumption, and 
stationary fuel use).297 

No ambient air quality standards exist for greenhouse gases; 
however, under Section 202(a) of the Clean Air Act, the EPA has 
determined that greenhouse gases are air pollutants subject to 
regulation under the Clean Air Act. The most recent rules 
promulgated to regulate greenhouse gas emissions and the 
industries responsible are the Mandatory Reporting Rule 
(74 FR 56260) and the Tailoring (PSD) Rule (70 FR 31514). 

3.18.4 No Action Alternative 

With the No Action Alternative, the SJBEC Project would not be 
constructed. No new air pollutant-emitting actions would occur, 
and there would be no direct or indirect air quality or climate 
change effects. 

3.18.5 Preferred Alternative 

3.18.5.1 Permanent Effects 
Maintenance of the SJBEC Project would result in much lower 
levels of pollutant emissions than construction of the proposed 
transmission line and associated infrastructure, since the SJBEC 
Project would not introduce new sources of stationary emissions to 
the study area. 

296 Center for Climate Strategies 2007 
297 La Plata County,  Colorado 2008 
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Emissions from maintenance activities would be intermittent and 
temporary and would be associated with the following: 

• Periodic air patrols by helicopter to inspect the transmission line 
for defects or problems (approximately every 5 years) 

• Ground patrols by vehicles to inspect structural and conductor 
components (approximately once per year) 

• Vehicle and equipment emissions associated with emergency 
repairs 

• Maintenance of structures, conductors, overhead ground wires, 
shield wires, and associated hardware  

• Vegetation clearing 

• Access road maintenance 

• Fugitive dust emissions from windborne dust and dust 
generated by vehicles travelling on unpaved surfaces 

Operation of the transmission line and the substations would not 
result in criteria air pollutant, hazardous air pollutant, or 
greenhouse gas emissions. Because the transmission line would be 
used to carry load from existing generation sources, the Preferred 
Alternative would have no indirect effects on air quality. 
Greenhouse gas emissions would be associated with the activities 
described above that employ fuel burning equipment. While not 
quantified, these emissions would represent a small percentage of 
total greenhouse gas emissions in Colorado and New Mexico. 
While it is not possible to directly correlate greenhouse gas 
emissions from a project to specific local or regional effects on 
climate change, the Preferred Alternative would not be a locally, 
regionally, or nationally significant source of greenhouse gases. 

3.18.5.2 Temporary Effects 
Construction activities would have a temporary direct effect to air 
quality during the duration of the 18- to 24-month construction 
period. Emissions, especially fugitive dust emissions, would be 
localized to the area surrounding any given construction activity. 

Site grading and travel on paved and unpaved roadways would 
generate temporary and localized fugitive dust emissions. Exhaust 
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from construction equipment, helicopters, tractor-trailers bringing 
in and moving equipment, and construction workers’ personal 
vehicles would generate temporary criteria air pollutant and 
greenhouse gas emissions. Exhibit 3-124, Project-Related 
Construction Emissions, shows an estimate of construction 
emissions for development of the transmission line, substations, 
and access roads. Appendix J, Air Quality Emissions Tables, details 
the emission calculations used for each source category as well as 
the assumptions used in developing activity rates for vehicles and 
equipment. Emissions during construction would be minimized 
through the implementation of a fugitive dust control plan during 
construction identified in EPM 64, which would include measures 
identified in EPMs 65 to 70. 

Exhibit 3-124 
Project-Related Construction Emissions 

 
VOC 

(tons) 
NOx 

(tons) 
CO 

(tons) 
SOx 

(tons) 
PM10 

(tons) 
PM2.5 
(tons) 

CO2 
(tons) 

Fugitive Dust Emissions 

Paved road dust -- -- -- -- 7.35 0.87 -- 

Unpaved road dust -- -- -- -- 143.92 14.39 -- 

Grading -- -- -- -- 10.50 1.05 -- 

Vehicle Emissions 

Personal vehicles, 
construction vehicles, 
tractor trailers 

1.07 5.24 8.20 0.02 0.32 0.21 1,840 

Helicopter Emissions 

Helicopters 1.06 12.28 8.29 0.28 0.72 0.72 750 

Nonroad Engine Emissions 

Diesel construction 
equipment 

3.74 1.74 0.86 0.00 0.07 0.07 297 

CO = carbon monoxide SOx = sulfur oxide  

CO2 = carbon dioxide VOC = volati le organic compounds 

NOx = nitrogen oxide 

PM2. 5 = particulate matter less than 2.5 micrometers in diameter 

PM10 = particulate matter between 2.5 and 10 micrometers in diameter  
 
In addition to the emissions shown on Exhibit 3-124, minor 
emissions of toxic air pollutants (diesel particulate matter, 
acetaldehyde, benzene, and formaldehyde) would occur during 
vehicle and equipment combustion processes and from minor 
solvent and coating use. CO2 emissions, at over 2,800 tons, would 
represent a small fraction of total greenhouse gas emissions in 
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Colorado and New Mexico. While it is not possible to directly 
correlate greenhouse gas emissions from a project to specific local 
or regional effects on climate change, the Preferred Alternative 
would not be a locally, regionally, or nationally significant source of 
greenhouse gases.  

No indirect effects from construction of the Preferred Alternative 
have been identified. 

3.18.5.3 Mitigation 
No mitigation measures are proposed. 

3.18.6 Proposed Action 

3.18.6.1 Permanent Effects 
Permanent effects to air quality from the Proposed Action would be 
the same as discussed in Section 3.18.5.1, Permanent Effects, for the 
Preferred Alternative. 

3.18.6.2 Temporary Effects 
Temporary effects to air quality from the Proposed Action would be 
the same as those discussed in Section 3.18.5.2, Temporary Effects, 
for the Preferred Alternative.  

3.18.6.3 Mitigation 
No mitigation measures are proposed. 

3.19 Noise and Vibration 
3.19.1 Study Area 

For consistency with industry best practices, the study area for the 
noise and vibration analysis was expanded to analyze potential 
effects to sensitive receptors within 500 feet from the edge of the 
general study area described in Section 3.2, Study Area. 
Accordingly, the total noise and vibration study area around the 
proposed transmission line is 1,250 feet, 1,150 feet around access 
roads (including access roads that do not require improvements), 
and 600 feet from proposed substations. 
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What is corona? 

The most common noise 
associated with transmission 
lines is corona, which is the 
result of imploding air 
molecules surrounding the 
line. Corona sound is heard as 
a crackling or hissing near a 
transmission line. 
 

3.19.2 Methods 

3.19.2.1 Noise 
Permanent operational noise effects were evaluated by predicting the 
corona expected from the proposed transmission line using ENVIRO 
software and transmission line design information. These data, in 
addition to the elevation of the proposed transmission line, were used 
to calculate the audible corona noise using ENVIRO. The proposed 
transmission line was modeled with an elevation of 6,500 feet, which 
is equivalent to the highest elevation of the study area. 

The noise effects analysis is based on the following: 

• Noise is any unwanted sound as perceived by a receptor. The 
most common method for describing noise levels is the 
long-term equivalent A-weighted decibel (dBA). 

• Noise attenuates (fades) by varying degrees depending on 
whether the source is a point or line. Sound travels outward in a 
cylindrical fashion when the source is a line and in a sphere 
when the source is a single point. 

• Sound levels decrease by 3 dBA for every doubling in distance 
from a line source and 6 dBA for every doubling in distance 
from a point source.  

Temporary direct and indirect effects were determined by using 
mapping software to verify the distance of potential sensitive 
receptors from proposed project elements (including the 
transmission line, substations, and access roads). Then standard 
documented noise source level information was used to establish 
noise and vibration levels for various construction activities. Noise 
effects for sensitive receptors were calculated using noise 
attenuation rates as a function of distance. 

The primary indicator of noise levels for this and similar analyses is 
the A-weighted average noise level measured in decibels (Leq). The 
one-hour average noise level (dBA Leq [1 hour]) is often used to 
characterize ongoing operations or longer-term effect analyses. The 
maximum dBA level (dBA Lmax) is used to document the highest 
intensity temporary noise level. 
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Noise Fact 

Sound levels decrease by 
3 dBA for every doubling in 
distance from a line source 
and 6 dBA for every doubling 
in distance from a point 
source. 
 

 

3.19.2.2 Vibration 
The vibration effects analysis is based on the following: 

• Vibration is the rapidly fluctuating movement of an object from 
a static point.  

• Human annoyance from vibration sources is typically 
experienced in the form of groundborne vibration and noise, 
where vibration is expressed in terms of vibration decibels (VdB). 

• The threshold of human perception for vibration is 
approximately 65 VdB.  

• Repetitive vibration becomes annoying for most people at 
75 VdB. A typical ambient vibration level in an urban area is 
50 VdB or lower. 

• Effects from vibration are usually short lived, such as during 
construction activities, and are influenced by variables such as 
distance, geology, and sensitivity and location of the receiver.298 

The primary indicator of vibration levels for this analysis is the 
measurement of groundborne vibration velocity (V) using the decibel 
(dB) notation. Since no long-term vibration effects are anticipated, 
vibration effects were considered for temporary construction activities. 

3.19.3 Affected Environment 

3.19.3.1 Noise 
Sound is created by a change in pressure as it moves through the 
air. Decibel (dB) is the unit of measurement for sound pressure 
levels.299 The most common method for describing noise levels is 
the long-term equivalent A-weighted (dBA) sound level. 

Sensitive receptors include known residences, schools, churches, 
hospitals, libraries, camping areas, and parks. Any known cultural 
or sensitive wildlife area is also considered a sensitive noise 
receptor. Cultural resources and wildlife are discussed in 
Sections 3.17, Cultural Resources, and 3.16, Fish and Wildlife. 
Existing sensitive noise and vibration receptors in the study area 
are limited due to the rural nature of the study area. Exhibit 3-125, 

298 FTA 2006 
299 BLM 2008 
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 Location of Sensitive Receptors, and Exhibit 3-126, Sensitive 
Receptors in the Noise Study Area by Noise Cluster, show the 
number and locations of sensitive noise receptors in the study area. 
 

Exhibit 3-126 
Sensitive Receptors in the Noise Study Area by Noise Cluster 
Sensitive Receptor Type Cluster 1 Cluster 2 Cluster 3 Cluster 4 Cluster 5 Total 

Residence 7 65 6 1 3 82 

School 0 0 0 0 0 0 

Church 0 1 0 0 0 1 

Hospital 0 0 0 0 0 0 

Library 0 0 0 0 0 0 

Day Care Facility 0 0 0 0 0 0 

Park 0 0 0 0 0 0 

Camping Facility 0 1 0 0 0 1 

Cultural Area1 0 0 0 0 0 0 

Wildlife Area1 0 0 0 0 0 0 

Total 7 67 6 1 3 84 
1 Known locations.  

 
As shown in Exhibit 3-125, 81 of the sensitive receptors in the study 
area are located along existing roadways in Clusters 1, 2, 3 and 4 
that experience noise from traffic on the adjacent roadways. In 
Clusters 3, 4, and 5 there are existing transmission lines that 
produce corona noise. Existing sources of noise in the study area 
primarily include transportation routes, access roads, airports, and 
oil and gas maintenance activities and operations. In addition, 
existing transmission lines in the study area produce corona. 

Topography and local weather conditions also contribute to the 
existing noise environment. Much of the study area is influenced by 
noise from adjacent oil and gas development. Where oil and gas 
operations do not influence the ambient noise environment, noise 
levels are more consistent with rural areas. Typical ambient noise 
levels in rural areas are 40 dBA during daytime hours and 30 dBA 
at night.300 

300 BLM 2008 
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The study area intersects three major transportation routes: NM 170 
and NM 574 and US 550. A typical noise level for highways at a 
distance of 50 feet is 70 dBA.301 Heavy truck traffic increases noise 
levels from highways by an additional 10 dBA. To the human ear, a 
10 dBA increase in noise doubles the loudness.302 Sound levels 
generally decrease by 6 dBA for every doubling of distance away 
from the noise source. US 550 is a four-lane roadway and serves as 
an arterial connection between Durango and the Farmington-Aztec 
metropolitan areas of northern New Mexico. US 550 produces the 
greatest sustained automobile and truck noise in the study area. 

Other smaller roadways, particularly access roads for oil and gas 
operations, produce less frequent noise within the study area. 
Although infrequent and short-lived, noise events associated with 
heavy vehicle use on access roads can produce intense noise events. 
At 50 feet, heavy equipment noise levels can approach 80 dBA.303 
Traffic on all roadways is generally lighter during the nighttime 
hours. Other lower decibel ambient noises can become audible 
during the nighttime hours that would otherwise not be perceptible 
during the day. 

Three airports are located within 10 miles of the study area. 
Farmington municipal airport in Farmington, New Mexico, is 
approximately 7.5 miles from the study area. Aztec Municipal 
Airport in Aztec, New Mexico, is approximately 5.5 miles from the 
study area. In Colorado, Durango La Plata County Airport is 
approximately 5 miles from the Iron Horse Substation. Durango 
La Plata County Airport is the largest airport in the Four Corners 
region and provides daily flights to Dallas, Denver, and Phoenix. 
Aircraft noise from operations to and from Dallas may influence the 
existing noise environment near the Iron Horse Substation. 

Oil and gas operations located adjacent to the study area contribute 
to the existing noise environment. Standard noise sources from oil 
and gas operations include compressors and pumps. At 50 feet 
from an operating oil and gas drilling station, noise levels can 

301 FHWA 2006 
302 BLM 2008 
303 FHWA 2006 
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approach 70 dBA, decreasing to 55 dBA at 200 feet, and 40 dBA at 
1,000 feet. During construction, drilling, and maintenance activities, 
maximum cumulative noise levels from all equipment are 85 dBA 
at 50 feet, decreasing to 55 dBA at 1,500 feet from the pad. 
Construction and maintenance activity generally occurs between 
7 a.m. and 7 p.m. and does not affect existing nighttime sound 
levels in the study area.304 

Topography, vegetation, and weather patterns influence the 
dispersion and intensity of sound. Terrain within and adjacent to 
the study area is characterized by undulating upland areas and 
shallow valleys. Vertical relief typically acts to attenuate noise but 
can also reflect sound and create an echo effect. Valleys channel 
sound and maintain noise levels at greater distances from the noise 
source. The dry climate in the region supports mainly low-lying 
vegetation which helps to disperse noise. 

Weather patterns contribute to ambient noise conditions and 
influence noise dispersion. Wind is the most frequent source of 
weather-related noise. During stronger wind events, the noise 
created by the wind can drown out other sounds. Where structures 
such as transmission lines and communication towers are present, 
wind often generates Aeolian noise which is the result of wind 
blowing through the structures. Aeolian noise levels fluctuate due 
to the combination of variables such as wind speed, direction, and 
structure type. 

Wind also carries noise, especially when channeled by existing 
terrain. The macro- and micro-climate conditions that produce 
wind influence the direction, intensity, and duration of noise 
propagation from a given noise source. Winds within the region 
tend to prevail from the southwest and westerly directions during 
the daytime hours for much of the year.305 Localized wind 
conditions, however, vary greatly due to topography and 
microclimate conditions. 

304 La Plata County 2002 
305 BLM 2003a 
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Corona Characteristics 
Corona is caused by the electrical breakdown of the air in areas of 
high electric field gradient. The electric field of a high voltage 
transmission line can cause corona to occur at sharp edges or points 
on the surface of the conductors, insulators, and hardware of the 
line. Corona represents a conversion of electrical energy into 
audible noise; electromagnetic interference with radio and 
television signals; visible light; and heat. Similar to electric and 
magnetic fields, existing sources of corona are transmission lines 
that presently exist in the study area that were shown in Exhibit 3-6 
and include: 

• Western’s 345 kV power line that travels along the proposed 
route for the SJBEC transmission line from the Shiprock 
Substation in Segment 1 up through the end of Segment 4 in the 
North Glade (segments are shown in Exhibit 3-3). 

• 115 kV lines that travel along the proposed route part of 
Segments 1, 3, and all of Segment 4. 

• The existing Iron Horse 115 kV line that is located in Segment 8. 

The 115 kV lines and distribution lines located in the study area 
would likely not be a source of corona since the voltage level is low. 
There are 115 kV lines in parts of Segments 1, 3, all of Segment 4, 
and the existing Iron Horse line in Segment 8. At 345 kV, corona 
from Western’s power line becomes noticeable. 306 Substations in the 
study area do not create noticeable corona. Noticeable corona 
associated with a substation comes from 345 kV and higher 
transmission lines entering or exiting the substation.  

3.19.3.2 Vibration 
Vibration is the rapidly fluctuating movement of an object from a 
static point. Vibration is typically experienced in the form of 
ground-borne vibration and noise, where vibration is expressed in 
terms of vibration decibels (VdB). 

306 EPRI 2005 
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Impacts from vibration are usually short-lived, such as during 
construction activities, and are influenced by variables such as 
distance, geology, and sensitivity and location of the receiver. The 
typical vibration level in an urban area is 50VdB or lower. The 
threshold of human perception for vibration is approximately 
65 VdB.307 

Vibration sources in the study area include highways, access roads, 
and oil and gas development. Sustained vibration above the 
threshold of human perception is uncommon. Perceptible vibration 
is mainly associated with construction activities and heavy vehicle 
travel on uneven surfaces. 

Truck travel on a paved highway generally results in a vibration 
level of 62 VdB, which is below the normal threshold of human 
perception. On uneven roads, truck traffic is capable of generating 
brief vibration events with levels slightly above human 
perception.308 

Vibration levels associated with drilling and blasting can reach 
100 VdB at a distance of 50 feet. Construction and maintenance 
activities at oil and gas well sites as well as on access roads create 
perceptible vibration within 50 feet of the source. 

Variables such as distance, soil type, and geology greatly influence 
ground-based vibration levels. The type of receiver also contributes 
to the perceptibility of vibration. For example, a vibration event is 
more acute when observed in a structure such as a residence or 
school. The same event, when observed at a non-structural receptor 
location such as a campground or park, would be less perceptible. 

3.19.4 No Action Alternative 

With the No Action Alternative, the SJBEC Project would not be 
developed; therefore, effects from noise and vibration would not 
occur. 

307 FTA 2006 
308 FTA 2006 
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Corona Noise: 

• is caused by the electrical 
breakdown the air in 
areas of high electric field 
gradient  

• is heard as a crackling or 
hissing sound near the 
line 

• is associated with high 
voltage transmission lines 

• increases with wet 
conditions and higher 
elevations  

 

3.19.5 Preferred Alternative 

Of the 84 receptors in the study area, there are four known sensitive 
noise receptors in the noise study area located within 500 feet of the 
proposed transmission line for the Preferred Alternative as shown 
in Exhibit 3-127, Sensitive Receptors Adjacent to Transmission Line 
for the Preferred Alternative. The potential for corona noise was 
analyzed for these receptors and is discussed in the text below. 

In addition, 81 of the 84 potential receptors in the study area are 
located along existing access roads where improvements are not 
proposed and possible effects would be limited to infrequent 
vehicle traffic during maintenance activities that would be similar 
to existing conditions on these existing roadways. 

  
Exhibit 3-127 
Sensitive Receptors Adjacent to Transmission Line for the Preferred Alternative 

Receptor Number and Cluster 
Receptor 

Type Segment 
Location 

Description 

Distance from 
Proposed Line1 

(feet) 

Receptor One in Cluster 4 Residence 6 US 550 line crossing 2002 

Receptor Two in Cluster 5 Residence 8 South of Route 110 on tribal land 200 

Receptor Three in Cluster 5 Residence 8 North of Route 110 on tribal land 500 

Receptor Four in Cluster 5 Residence 8 North of Route 110 on tribal land 600 
1 Assumes a l ine location projected on the ground surface.  
2 Actual distance would be greater due to proposed l ine height over the Animas River canyon.  

 

3.19.5.1 Permanent Effects 
Corona noise levels were modeled for all eight segments in the 
study area. The results of this analysis are provided below. 

Segments 1 through 4 
The values of the corona noise for the steel lattice structure 
configuration of Segments 1 to 4 are identical and are shown in 
Exhibit 3-128, Audible Corona Noise for Segments 1 to 4 – Steel 
Lattice Configuration. The exhibit shows results for two weather 
conditions, rain and fair, to demonstrate the range in corona effects 
due to changing weather. 
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Exhibit 3-128 
Audible Corona Noise for Segments 1 to 4 – Steel Lattice Configuration 

 

 

The results of the modeling in Exhibit 3-128 show that on both 
right-of-way edges the audible noise would be less than 20 dBA in 
fair weather and less than 45 dBA in wet weather. The maximum 
noise that occurs within the right-of-way would be 23 dBA in fair 
weather and 47 dBA in wet weather. Since the new line would only 
be strung on one side of the structure, maximum noise levels would 
be skewed slightly to that side. As shown in Exhibit 3-129, Typical 
Noise Levels, noise falling below 30 dBA is very quiet, similar to a 
soft whisper. Noise levels near 50 dBA are considered to be quiet 
and similar to the sound a refrigerator would make from a distance 
of about 3 feet. 
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Exhibit 3-129 
Typical Noise Levels 

 
Sources: FTA 2006; EPA 1971, 1974. 

Note:  dBA = A-weighted decibel  

 

There are no receptors within 500 feet of Segments 1 through 4. The 
nearest receptor, which is located in noise cluster 3 near 
Highway 170, is approximately 650 feet from the proposed line. 
Based on steel lattice construction, sensitive noise receptors beyond 
500 feet would experience corona noise levels less than 40 dBA. A 
noise level of 40 dBA is considered to be quiet and similar to the 
noise someone would experience in a library. In dry conditions, 
corona noise would be less than 15 dBA, which is well below an 
audible level. 
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Segments 5, 6, and 7 
The 230 kV single-circuit line for Segments 5, 6, and 7 was modeled 
for corona audible noise with one structural configuration: wood 
H-frame structure. The corona audible noise plot for this segment 
with the wood H-frame structure is presented in Exhibit 3-130, 
Audible Corona Noise for Segment 5, 6, and 7 – Wood H-Frame 
Configuration. The exhibit shows results for two weather 
conditions: rain and fair. 

 
Exhibit 3-130 
Audible Corona Noise for Segments 5, 6, and 7 – Wood H-Frame Configuration 

 
 

The results of the audible corona noise modeling plotted in 
Exhibit 3-130 show that on both right-of-way edges, the audible 
noise would be approximately 19 dBA in fair weather and 
44 dBA in wet weather. The maximum noise that occurs within 
the right-of-way would be 24.6 dBA in fair weather and 49.6 dBA 
in wet weather. 
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Receptor One is adjacent to Segment 6, near the point where the 
proposed line would cross US 550. The maximum noise level that 
would be experienced by Receptor One would be approximately 
40 dBA in wet weather. In dry conditions, noise levels would be 
approximately 15 dBA, well below audible levels. No noise effects 
to Receptor One are anticipated because of the presence of other 
noise sources, such as US 550. Additionally, the line would span the 
Animas River canyon resulting in a line height greater than a 
typical pole-to-pole span. A greater distance above ground would 
further reduce noise effects to Receptor One. 

Segment 8 
The 230 kV double-circuit line in Segment 8 was modeled for 
audible corona noise with a double-circuit, steel monopole 
configuration. The audible corona noise plot for this segment is 
presented in Exhibit 3-131, Audible Corona Noise for Segment 8 – 
Steel Monopole Configuration. 

The results of the audible corona noise modeling plotted for 
Segment 8 show that on the left right-of-way edge, the audible 
noise would be approximately 20 dBA in fair weather and 45 dBA 
in wet weather. On the right right-of-way edge, the audible noise 
would be approximately 19 dBA in fair weather and 43 dBA in wet 
weather. The curves are shifted slightly to the left because the 
230 kV circuit on the left side would produce slightly more corona 
noise than would the 115 kV circuit on the right. The maximum 
noise that occurs within the right-of-way would be 23.5 dBA in fair 
weather and 48.5 dBA in wet weather. 
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Exhibit 3-131 
Audible Corona Noise for Segment 8 – Steel Monopole Configuration 

 
 

Receptors Two, Three, and Four are located to the west of the line 
in Segment 8. Based on the steel monopole configuration, Receptor 
Two, which is approximately 200 feet from the proposed line, 
would experience a maximum corona noise level of 40 dBA. In dry 
conditions, corona noise experienced at Receptor Two would be 
approximately 15 dBA, well below an audible level. Corona noise 
from the proposed line during precipitation could result in slightly 
higher noise levels at Receptor Two than would be the case under 
the No Action Alternative. Because typical ambient noise levels in 
rural environments are 40 dBA during the day and 30 dBA at 
night,309 possible noise effects to Receptor Two would be confined 
to nighttime precipitation events. 

309 BLM 2008 
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Receptor Three is approximately 500 feet from the proposed line 
and Receptor Four is 600 feet from the proposed line. The 
maximum noise level that would be experienced by these receptors, 
based on a steel monopole configuration, would be approximately 
35 dBA. In dry conditions, noise levels from the line would be less 
than 10 dBA for both receptors. Corona noise from the proposed 
line during precipitation could result in slightly higher noise levels 
at Receptors Three and Four than would be the case under the No 
Action Alternative. Noise levels higher than typical ambient 
conditions, however, would only take place during nighttime 
precipitation events. 

Due to the study area’s arid climate, nighttime corona noise effects 
during precipitation events would be infrequent. Based on 60 years 
of climate data for Ignacio, Colorado, there are, on average, 78 days 
per year with measureable precipitation.310 Assuming 50 percent of 
all precipitation events in a given year take place at night, corona 
noise may increase compared to existing conditions 39 nights per 
year on average, equivalent to approximately 11 percent of all 
nighttime hours in a given year. Even though ambient noise levels 
may increase when it rains, noise levels in the area would continue 
to be quiet, about 40 dBA, which is similar to the noise level in a 
library. Because receptors along Segment 8 are residences, 
occupants are likely to be indoors asleep, thus minimizing noise 
effects to those receptors. 

Aeolian Noise 
Aeolian noise is a less common indirect noise-related effect from 
transmission line operation. Aeolian noise is a whistling sound 
made by the wind blowing through power line structures. Aeolian 
noise is difficult to predict due to the combination of variables 
(wind speed, direction, and structure type) necessary to generate 
Aeolian noise. Due to the infrequency of Aeolian events and 
presence of existing transmission lines capable of producing 
Aeolian noise, no new effects to sensitive receptors from Aeolian 
noise are anticipated. 

310 Western Regional Climate Center 2012 
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Maintenance 
Maintenance of the Preferred Alternative would result in periodic 
noise from maintenance vehicles traveling along access roads. 
Noise effects from maintenance activities would primarily be in the 
form of intermittent truck traffic and occasional helicopter 
operation and would be similar to existing conditions for nearly all 
of the noise receptors in the study area are located along existing 
access roads that already experience vehicle traffic. At a distance of 
50 feet, the noise level from a truck is approximately 75 dBA. Along 
access roads where the noise study area extends 500 feet beyond the 
edge of the 50-foot right-of-way, the noise level at the edge of the 
noise study area from a truck would be approximately 55 dBA. 

Sensitive noise receptors with the potential to be affected by 
periodic traffic would be confined to the following locations (also 
see Exhibit 3-125, Location of Sensitive Receptors): 

• Road 6893 near the intersection with US 64 in Waterflow, 
New Mexico 

• Road 6500 between Road 6480 and US 64 in Kirtland, 
New Mexico 

• NM 170 crossing (Segment 2) 

• US 550 crossing (Segment 6) 

Receptors in these locations include residences, a church, and an RV 
park. All locations are adjacent to a major highway and experience 
daily traffic under current conditions. Additionally, 44 noise 
receptors are located on Road 6500 between Road 6480 and US 64. 
This route provides existing access to the Kirtland Transfer Station 
and similar industrial uses. Road 6893 also provides access to 
industrial uses, including the existing Shiprock Substation 
Accordingly, maintenance work would not raise noise levels above 
current ambient levels in the four identified locations. 

For the three receptors located in Cluster 5 along the existing Iron 
Horse transmission line, possible noise from periodic maintenance 
activities would be similar to existing conditions when maintenance 
activities occur for the Iron Horse Line. 
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Receptors Two, Three, and Four could experience an increase in 
noise during line maintenance. Noise effects from maintenance 
activity to these receptors would be infrequent and of a short 
duration. 

As part of routine maintenance of the line, helicopters may be used 
to aerially inspect the line. Long-term noise effects from helicopter 
use for maintenance would be of a lower intensity than the 
temporary effects described for helicopter use during construction. 
Helicopter use for long-term maintenance would be periodic, short-
term, and, outside of emergency repair needs, would occur only 
between 7 a.m. and 7 p.m. Helicopter use for long-term 
maintenance would result in no direct environmental effects. 

No indirect effects to sensitive noise receptors are anticipated. 

Policy Evaluation 
In Colorado, CRS 25-12-103 limits the level of noise allowed at 
25 feet from a property line in certain land use areas as follows: 

 
Land Use Zone 7:00 a.m. to 7:00 p.m. 7:00 p.m. to 7:00 a.m. 

Residential 55 dBA 50 dBA 

Commercial 60 dBA 55 dBA 

Light Industrial 70 dBA 65 dBA 

Industrial 80 dBA 75 dBA 

Source: CRS 25-12-103 

 

In addition, the Colorado Public Utilities Commission311 has 
adopted an acceptable level of noise from the 345 kV Xcel Midway 
to Daniels Park transmission line as 55 dBA from the edge of the 
right-of-way. Because the Preferred Alternative would not create 
noise levels above 50 dBA at the edge of the right-of-way, it would 
be consistent with Colorado’s noise standards. In addition, as 
described in EPM 71 in Exhibit 2-23, Tri-State would design the 
transmission line to minimize possible effects from corona noise. 

311 PUC Docket Number 05A-072E 
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Vibration 
There would be no permanent direct or indirect effects from 
vibration due to operations or maintenance activities. 

3.19.5.2 Temporary Effects 
Construction of the transmission line, access roads, and substations 
would generate temporary noise effects. Construction activity along 
the transmission line route, use of access roads by construction 
equipment, and helicopter use would temporarily increase noise 
levels in the study area. See Exhibit 3-132, Noise Levels of Typical 
Construction Equipment. 

Exhibit 3-132 
Noise Levels of Typical Construction Equipment 
Noise Source Noise Level at 50 feet (dBA) 

Pile driver 101 

Rock drill 98 

Mobile crane 83 

Bulldozer  82 

Excavator 81 

Concrete mixer truck  79 

Backhoe 78 

Dump truck 76 

Welder torch 74 

Flatbed truck 74 

Source: FHA 2006  

 
Access Roads 
Along access roads, there would be noise effects from construction 
traffic accessing the proposed line location. Effects to noise 
receptors located near noise Clusters 1 and 2 are expected to be 
minimal since these receptors experience similar types of noise 
from the existing highway and access roads located there. At the 
La Plata River crossing near Cluster 3, the Animas River Crossing 
near Cluster 4, and Segment 8 near Cluster 5, sensitive noise 
receptors would experience noise from construction traffic driving 
at slow speeds (likely less than 25 miles per hour) within the 
proposed transmission line right-of-way. These effects would occur 
during typical working hours of 7 a.m. and 7 p.m. and would occur 
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periodically during the days or weeks when crews are working in 
that specific area. 

Transmission Line Construction 
Activities associated with transmission line construction, such as 
drilling holes for structure foundations, blasting (where 
needed), and using helicopters, are the types of construction 
activities that could be most bothersome to sensitive noise 
receptors located in Clusters 3, 4, and 5. These types of activities 
would take place during typical working hours (7 a.m. and 7 
p.m.) and would occur occasionally in a given location over a 
period of days or weeks. Possible effects from blasting activities 
would be minimized by implementing a blasting plan as 
described in EPM 74 in Exhibit 2-23. Segment 8 would have the 
fewest construction noise effects because construction activity 
would be limited to stringing new line on existing poles. 

Helicopter use would create periodic increases in noise levels 
between the fly yard and landing points along the proposed 
transmission line. The typical noise level for a helicopter during 
flyover is approximately 90 dBA. Helicopter noise levels can 
increase to 95 dBA or higher during takeoff and landing.312 

Vibration 
Construction activities could introduce infrequent and short-
duration vibration effects to sensitive receptors. Vibration sources 
would primarily include heavy construction equipment, truck 
traffic, and excavation for structure foundations, which may 
include blasting. Exhibit 3-133, Vibration Levels of Typical 
Construction Equipment, identifies vibration sources and the 
typical level of human perceptibility.  

312 FAA 2001 
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Exhibit 3-133 
Vibration Levels of Typical Construction Equipment  
Vibration Source Vibration Level at 50 ft 

Blasting Activity 100 VdB 

Bulldozer 92 VdB 

Truck (over uneven road) 72 VdB 

Typical Threshold of Human Perceptibility – 65 VdB 

Truck (normal road) 62 VdB 

Typical ambient vibration level 50 VdB 

Source: FTA 2006 

 
Repetitive vibration becomes annoying to most receptors at 
75 VdB, while infrequent short duration vibration, even at 
85 VdB and higher, is tolerable.313 Vibration effects associated 
with the Preferred Alterantive would only occur directly 
adjacent to transmission line structure sites, staging areas, 
substations, and proposed new or expanded access roads. 
Any increase over existing levels would be minimal and 
likely imperceptible to sensitive receptors, which are located 
several hundred feet from the proposed construction areas. 

3.19.5.3 Mitigation 
No mitigation measures are proposed. 

3.19.6 Proposed Action 

3.19.6.1 Permanent Effects 
Permanent noise effects from the Proposed Action would be 
similar to those discussed for the Preferred Alternative. The 
only difference is that the Proposed Action could affect a total 
of six receptors as compared to four for the Preferred 
Alternative. As shown in Exhibit 3-134, Sensitive Receptors 
Adjacent to Transmission Line for the Proposed Action, there 
are six known sensitive noise receptors located within 500 feet 
of improvements proposed for the Proposed Action. 

313 FTA 2006 
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Exhibit 3-134 
Sensitive Receptors Adjacent to Transmission Line for the Proposed Action 

Receptor Number and Cluster 
Receptor 

Type Segment 
Location 

Description 

Distance from 
Proposed Line1 

(feet) 

Receptor One in Cluster 3 Residence 2 NM170 line crossing 500 

Receptor Two in Cluster 3 Residence 2 NM 170 line crossing 400 

Receptor Three in Cluster 4 Residence 6 US 550 line crossing 2002 

Receptor Four in Cluster 5 Residence 8 South of Route 110 on tribal land 200 

Receptor Five in Cluster 5 Residence 8 North of Route 110 on tribal land 500 

Receptor Six in Cluster 5 Residence 8 North of Route 110 on tribal land 600 
1 Assumes a l ine location projected on the ground surface.  
2 Actual distance would be greater due to proposed l ine height over the Animas River canyon.  

 

Permanent effects to the four receptors located in Colorado in 
Segments 6 and 8 would be the same as discussed for the Preferred 
Alternative. In New Mexico, Receptor One is located within 500 feet 
of the proposed transmission line and Receptor Two is located 
400 feet from the proposed transmission line. These sensitive noise 
receptors would experience corona noise levels less than 40 dBA as 
shown previously in Exhibit 3-128, Audible Corona Noise for 
Segments 1 to 4 – Steel Lattice Configuration. A noise level of 
40 dBA is considered to be quiet and similar to the noise someone 
would experience in a library. In dry conditions, corona noise 
would be less than 15 dBA, which is well below an audible level. 

3.19.6.2 Temporary Effects 
Temporary noise and vibration effects from the Proposed Action 
would be the same as described for the Preferred Alternative. 

3.19.6.3 Mitigation 
No mitigation measures are proposed. 
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What is an electric field? 

An electric field is the 
magnitude and direction of 
the electrical force on a 
charged particle, due to the 
presence of other charged 
particles. 
 

 

Electric and Magnetic Fields 
Study Area 

The study area for electric and 
magnetic fields is the same as 
the general study area 
described in Section 3.2, Study 
Area. 
 

 

3.20 Electric and Magnetic Fields 
Electric transmission lines produce electric and magnetic fields 
when they are in operation. These fields are caused by transmission 
line operation and can be evaluated separately. 

3.20.1  Relevant Regulations and Guidelines 

Exposure limits have not been adopted for electric and magnetic 
fields that the public can be exposed to from electric transmission 
lines operating in either Colorado or New Mexico. Guidelines have 
been adopted, however, for the protection of human health. Those 
guidelines are discussed below.  

3.20.1.1 Electric Fields 
The International Commission on Non-Ionizing Radiation 
Protection (ICNIRP) guideline for general public exposure to 60 Hz 
electric fields is 4.2 kilovolts per meter (kV/m).314 The ICNIRP 
electric field guideline for occupational exposure is 8.3 kV/m.315 The 
Institute for Electrical and Electronics Engineers (IEEE) guidance 
for occupational exposure is 20 kV/m and for members of the public 
is 5 kV/m.316 The American Conference of Governmental Industrial 
Hygienists (ACGIH) guideline for the exposure of workers to 
transmission line electric fields is 25 kV/m.317 

3.20.1.2 Magnetic Fields 
ICNIRP guidance for exposure of members of the general public to 
60 Hz magnetic fields is 833 milligauss (mG).318 The IEEE guideline 
for typical human exposure is 9,040 mG.319 The ACGIH guideline 
for the exposure of workers to transmission line magnetic fields is 
10,000 mG.320 

314 ICNIRP 1998 
315 ICNIRP 1998 
316 IEEE 2002 
317 ACGIH 2001 
318 ICNIRP 1998 
319 IEEE 2002 
320 ACGIH 2001 
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3.20.2 Methods 

The SJBEC Project transmission lines’ electric and magnetic fields 
were modeled using EMFWorkstation ENVIRO module,321 a 
Windows-based model developed by the Electric Power Research 
Institute. It predicts the electric and magnetic fields produced by 
linear transmission lines. The SJBEC Project substations were not 
modeled for their resulting electric and magnetic fields because the 
levels produced within a substation are not detectable beyond the 
fence line. The area within the substation fence would only be 
accessible to utility workers and would not be accessible to the 
public. 

Modeling with ENVIRO required detailed information on the 
proposed design of the line, including projected electric power 
flows, operating voltage, the configuration of the transmission line 
support structures, conductor size and type, the height and 
horizontal location of each conductor, conductor sag, and 
conductor phasing. The model produced lateral profiles of the 
electric and magnetic fields out to 250 feet on each side of the 
centerline of the right-of-way. The profiles are presented in the 
effects analysis below. The profiles were calculated at mid-span 
where the lowest phase conductor is closest to the ground, the 
minimum ground clearance allowed by the National Electrical 
Safety Code, which coincides with the lowest point of conductor 
sag. This approach provided conservative estimates of expected 
magnetic and electric fields. The calculations were computed at a 
height of 1 meter (3.3 feet) above the ground. The results are within 
a few percent of the true value for the conditions modeled. 

Estimated electric and magnetic fields for the proposed 
transmission line were compared to established exposure 
guidelines, which were used as an indicator of effects. 

321 Version 3.52 
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3.20.3 Affected Environment 

3.20.3.1 Electric Fields 
Electric fields are caused by voltage of an object relative to ground. 
The electric field or voltage gradient is expressed in units of volts 
per meter (v/m) or kilovolts per meter (kV/m). 

Existing sources of electric fields in the study area include the 
transmission lines, substations, and local distribution power lines. 
Specific sources of electric fields in the study area include: 

• Existing substations located at Shiprock, the City of Farmington 
Substation located near the proposed Kiffen Canyon Substation, 
and Iron Horse. 

• The Western Area Power Administration’s (Western) 345 kV 
power line that travels along the proposed route for the SJBEC 
transmission line from the Shiprock Substation in Segment 1 up 
through the end of Segment 4 in the North Glade (segments are 
shown in Exhibit 3-3, existing transmission lines are mapped in 
Exhibit 3-5). 

• 115 kV lines that travel along the proposed route from in parts 
of Segments 1, 3, and all of Segment 4. 

• The existing Iron Horse 115 kV line that is located in Segment 8. 

• There are distribution lines in the study area; however, 
distribution lines are of very low voltage, and thus create very 
low electric fields and do not contribute to the baseline in the 
study area. 

Electric fields from substations typically drop off at the substation 
fence line. Electric fields from transmission lines typically drop off 
at the edge of their respective right-of-way. The distribution lines 
are of very low voltage, and thus create very low electric fields. 

3.20.3.2 Magnetic Fields 
Magnetic fields are produced when an electrical current is flowing 
through a conductor. The most commonly used magnetic field 
intensity unit of measure is the gauss. For convenience in reporting 
magnetic field magnitude, the unit of milligauss (mG) is used, 
which is one thousandth of a Gauss. Similar to electric fields, 

 



 San Juan Basin Energy Connect Project Draft EIS      3-313 

magnetic field strength decreases with distance from the 
transmission line. Magnetic fields from transmission lines reduce at 
a rate of about one divided by the distance squared (1/d2). Unlike 
static electric fields, magnetic fields are not constant over time 
because the electrical current on any transmission line changes in 
response to increased and decreased electrical load. 

Existing sources of magnetic fields are transmission lines, 
substations, and local distribution power lines in the study area. 
Specific sources of magnetic fields in the study area include: 

• Existing substations located at Shiprock, the City of Farmington 
Substation located near the proposed Kiffen Canyon Substation, 
and Iron Horse. 

• Western’s 345 kV power line that travels along the proposed 
route for the SJBEC transmission line from the Shiprock 
Substation in Segment 1 up through the end of Segment 4 in the 
North Glade (segments are shown in Exhibit 3-3, existing 
transmission lines are mapped in Exhibit 3-5). 

• 115 kV lines that travel along the proposed route in part of 
Segments 1, 3, and all of Segment 4. 

• The existing Iron Horse 115 kV line that is located in Segment 8. 

• There are distribution lines in the study area; however, 
distribution lines produce low magnetic fields. 

Magnetic fields from substations typically drop off at the substation 
fence line. Magnetic fields from transmission lines typically drop 
off at the edge of their respective right-of-way. Distribution lines 
typically produce low magnetic fields. 

3.20.4 No Action Alternative 

With the No Action Alternative, the proposed SJBEC Project would 
not be developed; therefore, effects from electric and magnetic 
fields would not occur with this alternative. 
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What is an electric field? 

An electric field is the 
magnitude and direction of 
the electric force on a charged 
particle, due to the presence of 
other charged particles. 
 

3.20.5 Preferred Alternative 

3.20.5.1 Electric Fields 

Permanent Effects 
The electric fields produced from transmission lines and 
substations proposed with the Preferred Alternative would be 
produced when the facilities are in operation. Electric fields are 
caused by voltage of an object relative to ground. The electric field 
or voltage gradient is expressed in units of volts per meter (V/m) or 
kilovolts per meter (kV/m). The unperturbed electric field at a 
height of 1 meter (3.3 feet) is used to describe the electric field near 
transmission lines. Electric fields for transmission lines remain 
nearly constant over time because line voltages are kept within 
about ± 5 percent of the rated voltage. Electric fields from 
transmission lines decrease with distance from the outermost 
conductor, typically at a rate of approximately one divided by the 
distance squared (1/d2). For example, if the electric field is 10 kV/m 
at a distance of 1.0 m, the electric field would be approximately 
2.5 kV/m at 2.0 m away and 0.63 kV/m at 4.0 m away. Electric fields 
from transmission lines are also typically reduced substantially by 
surrounding structures and nearby trees and shrubbery. 

The International Commission on Non-Ionizing Radiation 
Protection (ICNIRP) guidelines for exposure of members of the 
general public to a 60 Hz electric field is 4.2 kV/m. The ICNIRP 
electric field guideline for occupational exposure is 8.3 kV/m.322 The 
Institute for Electrical and Electronics Engineers (IEEE) guidelines 
for occupational exposure is 20 kV/m, and for members of the 
public, 5 kV/m.323 The American Conference of Governmental 
Industrial Hygienists (ACGIH) has adopted guidelines for the 
exposure of workers to electric and magnetic fields from 
transmission lines: 25 kV/m.324 

Electric and magnetic fields have been extensively studied as a 
possible risk factor for adverse health effects in humans. Despite 
extensive study with well over 10,000 studies being conducted 

322 ICNIRP 1998 
323 IEEE 2002 
324 ACGIH 2001 
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around the world, no definitive link has been established between 
exposure to electric or magnetic fields from electric power lines and 
any adverse human health effect. 

The scientific literature contains some information on power lines 
and livestock health. Similar to the human health studies, no 
mechanism has been demonstrated between the exposure of an 
animal to transmission line levels of electric and magnetic fields 
and a disease outcome. One noteworthy study was performed by a 
professor of veterinary medicine at Purdue University.325 The study 
evaluated the effect of high voltage power lines on milk production, 
reproductive performance, and the general health of farm animals 
maintained under practical farm conditions. Doctors Amstutz and 
Miller compared horses, beef cattle, dairy cattle, sheep, and hogs on 
12 different farms in central Indiana. Some of the farms were 
located near a 765 kV electric transmission line while other farms 
with similar herds were located away from the line. The conclusion 
of the study was that no apparent difference was seen between the 
animals located near the line and those located away from the line. 
The line in Indiana is over three times the voltage of the proposed 
SJBEC transmission line. 

In addition, several studies have examined the potential effects to 
nesting birds from electromagnetic fields.326 Most of these studies 
have been in a laboratory setting with fields far higher than will be 
produced by SJBEC Project. Field studies on wild birds are rare, 
and the results have been inconclusive. Similarly, studies on big 
game and other animals in the field have reached no firm consensus 
on effect.327 Ground-dwelling small animals are largely shielded 
from effects of electric and magnetic fields, and larger animals, such 
as big game, generally spend only very limited time exposed to 
electric and magnetic fields. No adverse effects are expected from 
electric and magnetic fields from the Preferred Alternative, as 
electric and magnetic field exposure will not exceed established 
thresholds or guidelines. 

325 Amstutz and Mil ler 1980 
326 Fernie and Reynolds 2005 
327 Reimers et al. 2000 
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As shown in the exhibits below, the level of electric fields from 
transmission lines and from substations decreases dramatically 
with distance beyond the proposed right-of-way. All the electric 
field levels modeled from the proposed SJBEC transmission lines 
are well below electric field guidelines to protect human health. 
Therefore, the four sensitive receptors listed in Exhibit 3-127, 
Sensitive Receptors Adjacent to Transmission Line for the Preferred 
Alternative, of Section 3.19, Noise and Vibration, would be located 
in areas that would have very low electric fields that would not 
pose a human health risk. 

The values of the electric field for the lattice steel configuration of 
Segments 1 through 4 are identical and shown in Exhibit 3-135, 
Electric Field for Segments 1 to 4 – Steel Lattice Configuration. The 
calculated electric field is 0.14 kV/m at the right edge of the right-of-
way (looking north) and 0.1 kV/m at the left edge of the right-of-
way. These values are well below established exposure limits of the 
ICNIRP general public exposure limit of 4.2 kV/m, the IEEE general 
public limit of 5 kV/m, and various established limits for 
occupational exposure. 
Exhibit 3-135 
Electric Field for Segments 1 to 4 –Steel Lattice Configuration 
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The values of the electric field for the wood H-frame configuration 
of Segments 5, 6, and 7 are identical and shown in Exhibit 3-136, 
Electric Field for Segments 5, 6, and 7 – Wood H-Frame 
Configuration. The calculated electric field is 0.55 kV/m at the edge 
of the right-of-way. This value is well below established exposure 
limits of the ICNIRP general public exposure limit of 4.2 kV/m, the 
IEEE general public limit of 5 kV/m, and various established limits 
for occupational exposure. 

Exhibit 3-136 
Electric Field for Segments 5, 6, and 7 – Wood H-Frame Configuration 

 
 

Exhibit 3-137, Electric Field for Segment 8 – Steel Monopole 
Configuration, shows the calculated value of the electric field for 
the steel monopole configuration of Segment 8, which is 0.07 kV/m 
at the edge of the right-of-way. These values are well below 
established exposure limits of the ICNIRP general public exposure 
limit of 4.2 kV/m, the IEEE general public limit of 5 kV/m, and 
various established limits for occupational exposure. 
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What is a magnetic field? 

A magnetic field is a region of 
space near a magnet, electric 
current, or moving charged 
particle in which a magnetic 
force acts on any other 
magnet, electric current, or 
moving charged particle. 
 

Exhibit 3-137 
Electric Field for Segment 8 – Steel Monopole Configuration 

  

Temporary Effects 
The electric fields from the proposed transmission lines and 
substations would only be produced when the facilities are built 
and operating. Therefore, the SJBEC Project would not cause any 
temporary effects to electric fields during construction. 

3.20.5.2 Magnetic Fields 

Permanent Effects 
Magnetic fields are produced when an electric current is flowing 
through a conductor. The most commonly used magnetic field 
intensity unit of measure is the gauss. For convenience in reporting 
the magnitude of a magnetic field, the unit of milligauss (mG) is 
used, which is one thousandth of a gauss. Similar to electric fields, 
the strength of a magnetic field decreases with distance from the 
transmission line. Magnetic fields from transmission lines are 
reduced at a rate of about one divided by the distance squared 
(1/d2). Unlike static electric fields, the magnetic fields are not 
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constant over time because the electric current on any transmission 
line changes in response to increasing and decreasing electric load 
on the power line. 

Unlike electric fields, which are easily shielded by common 
conductive objects such as shrubbery, magnetic fields cannot easily 
be shielded. Most materials (such as those that make up buildings, 
trees, and the ground) do not effectively shield magnetic fields. 
Certain ferromagnetic materials (those containing iron, nickel, or 
cobalt) have properties that, when in the proper orientation and 
location, can shield magnetic fields. The ICNIRP guideline for 
typical human exposure to 60 Hz magnetic fields is 833 mG.328 The 
IEEE guideline for typical human exposure is 9,040 mG.329 The 
ACGIH has adopted guidelines for the exposure of workers to 
electric and magnetic fields from transmission lines as 10,000 mG.330 

Similar to electric fields, the level of magnetic fields decreases 
dramatically with distance beyond the right-of-way of the proposed 
transmission line or substation fence line. All the magnetic field 
levels modeled for the transmission lines proposed for the SJBEC 
Project are well below established magnetic field guidelines and 
would not pose a human health risk. Therefore, the four sensitive 
receptors listed in Exhibit 3-127, Sensitive Receptors Adjacent to 
Transmission Line for the Preferred Alternative, of Section 3.19.5, 
would be located in areas associated with low magnetic field levels 
that would not pose a human health risk. 

For the lattice steel configuration of Segments 1 through 4, the 
maximum calculated magnetic field within the right-of-way during 
typical initial peak loading conditions for the proposed line is 
approximately 98.5 mG as shown in Exhibit 3-138, Magnetic Fields 
for Segments 1 to 4 with Typical Initial Peak Loading – Steel Lattice 
Configuration. At the right-of-way edges under these initial peak 
conditions, the calculated magnetic field is approximately 17 mG on 
the left and 31 mG on the right. The actual level of magnetic field 
would vary with current loading, conductor temperature, and 

328 ICNIRP 1998 
329 IEEE 2002 
330 ACGIH 2001 
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ground clearance. These values are below the ICNIRP general 
public exposure limitation of 833 mG, the IEEE general public limit 
of 9,040 mG, and the ACGIH occupational exposure of 10,000 mG. 

 
Exhibit 3-138 
Magnetic Fields for Segments 1 to 4 with Typical Initial Peak Loading – Steel 
Lattice Configuration 

 
For the wood H-frame configuration of Segments 5, 6, and 7, the 
maximum calculated magnetic field within the right-of-way is 
135.5 mG, and at the left and right edges of the right-of-way 
approximately 25 mG and 24 mG respectively as shown in 
Exhibit 3-139, Magnetic Fields for Segments, 5, 6, and 7 with 
Typical Initial Peak Loading – Wood H-Frame Configuration. 
These values are below the ICNIRP general public exposure 
limitation of 833 mG, the IEEE general public limit of 9,040 mG, 
and the ACGIH occupational exposure of 10,000 mG. 
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Exhibit 3-139 
Magnetic Fields for Segments, 5, 6, and 7 with Typical Initial Peak Loading – Wood 
H-Frame Configuration 

 
 

For the steel monopole configuration of Segment 8, the maximum 
calculated magnetic field within the right-of-way during typical 
initial peak loading conditions for the proposed line is 
approximately 94.0 mG as shown in Exhibit 3-140, Magnetic Fields 
for Segment 8 with Typical Initial Peak Loading – Steel Monopole 
Configuration. At the right-of-way edges under these initial peak 
conditions, the calculated magnetic field is approximately 25 mG on 
the left and 12 mG on the right. The actual magnetic field would 
vary with current loading, conductor temperature, and ground 
clearance. With future peak loading conditions, the maximum 
calculated magnetic field is 93.5 mG, and 24 mG and 11 mG at the 
left and right edges of the right-of-way. These values are below the 
ICNIRP general public exposure limitation of 833 mG, the IEEE 
general public limit of 9,040 mG, and the ACGIH occupational 
exposure of 10,000 mG. 
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Exhibit 3-140 
Magnetic Fields for Segment 8 with Typical Initial Peak Loading – Steel Monopole 
Configuration 

 
 

Temporary Effects 
Magnetic fields from the proposed transmission lines and 
substations would only be produced when the facilities are 
operating. Therefore, the SJBEC Project would not cause any 
temporary effects to magnetic fields during construction. 

3.20.5.3 Mitigation 
No mitigation measures are proposed. 

3.20.6 Proposed Action 

3.20.6.1 Permanent Effects 
Potential electric and magnetic fields from the Proposed Action 
would be the same as modeled and described in Sections 3.20.5.1 
and 3.20.5.2 for the Proposed Action. The only difference is there 
are six possible sensitive receptors for the Proposed Action, as 
compared to four for the Preferred Alternative as identified in 
Section 3.19, Noise and Vibration. 
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As shown in Section 3.20.5.1, the level of electric fields from 
transmission lines and from substations decreases dramatically 
with distance beyond the proposed right-of-way. All the electric 
field levels modeled from the proposed SJBEC Project transmission 
lines are well below electric field guidelines to protect human 
health. Therefore, the six sensitive receptors located near the 
proposed transmission line would be located in areas that would 
have very low electric fields that would not pose a human 
health risk. 

Similar to electric fields, the level of magnetic fields decreases 
dramatically with distance beyond the right-of-way of the proposed 
transmission line or substation fence line. As shown in 
Section 3.20.5.2, all the magnetic field levels modeled for the 
transmission lines proposed for the SJBEC Project are well below 
established magnetic field guidelines and would not pose a human 
health risk. Therefore, the six sensitive receptors located near the 
proposed transmission line would be located in areas associated 
with low magnetic field levels that would not pose a human 
health risk. 

3.20.6.2 Temporary Effects 
There would be no temporary effects from electric or magnetic 
fields, since electric and magnetic fields would only be produced 
once the transmission line is built and operating. 

3.20.6.3 Mitigation 
No mitigation measures are proposed. 

3.21 Hazardous Materials 
3.21.1 Study Area 

The study area for hazardous materials is the same as described in 
Section 3.2, only it was expanded to include existing access roads 
shown in Exhibit 3-3. 

3.21.2 Methods 

A regulatory databases search of properties was conducted in the 
study area to identify any documented hazardous waste sites. 
Thirty-four focus areas along different portions of the study area 
were used for the database search. The databases searched included 
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Hazardous Materials Study 
Area 

The study area for hazardous 
materials is the same as the 
general study area described 
in Section 3.2, Study Area. 
 

 

more than 100 different federal, state, tribal, and Environmental 
Data Resources proprietary environmental databases for sites with 
documented use, storage, or release of hazardous materials or 
petroleum products. In addition, the Hazardous Materials and 
Waste Management Division of the Colorado Department of Public 
Health and Environment’s Environmental Records Search website 
database list was reviewed. Databases searched on the website were 
the same as those included in the EDR database search, so a 
separate request to search these databases was not made. A 
complete list of databases searched in the study area is provided in 
Appendix K, Hazardous Materials. A request was made to the SUIT 
for information regarding records of the following in the study 
area: hazardous materials; open dumps; landfills; underground 
storage tanks, leaking underground storage tanks; remediation sites 
or sites undergoing environmental clean-up; records of spills and 
mines or tailings piles. SUIT recommended that information from 
Environmental Data Resources be utilized.  

Information obtained from the database searches was used to 
determine potentially hazardous sites that could be encountered 
during construction. The following indicators were considered in 
the analysis: 

• Documented hazardous waste sites that could be affected 
during construction  

• Possible effects that could occur due to spills or contact with 
hazardous materials 

3.21.3 Affected Environment 

Land use within the study area is a mix of agriculture, open space, 
and oil and gas production in the rural areas with some commercial 
use along access roads in urban areas. Agricultural operations, 
primarily in Segment 8 (Iron Horse) involve the use of petroleum 
fuels, pesticides, and fertilizers. Pesticides and fertilizers are 
applied directly to the soil, and potential releases of petroleum fuels 
can occur through spills and leaks from storage tanks. In addition, 
there is potential for release of hazardous materials from 
unregulated, private refuse dumps in remote areas. 
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Regulatory databases were consulted to identify potential hazarous 
materials sites in the study area. Potential sources include gasoline 
service stations and industries that use solvents or other hazardous 
materials. Residential land use can also result in the release of 
hazardous materials. The methodology used for the database search 
is provided in Section 3.21, Hazardous Materials. The database 
search identified historically contaminated properties; businesses 
that use, generate, or dispose of hazardous materials or petroleum 
products in their operations; and active contaminated sites that are 
currently under assessment and/or remediation. The databases 
searched included the Comprehensive Environmental Response 
Compensation and Liability Information System; Solid Waste; 
Uranium Mill Tailings Remedial Action; National Priorities List; 
Resource Conservation and Recovery Act Generators; Resource 
Conservation and Recovery Act Treatment, Storage and Disposal; 
and Voluntary Cleanup.331 

No plotted sites were found in the databases search for 
Segments 2 through 8, and only two sites were listed for Segment 1. 
The sites found in Segment 1 are at the Kirtland 
Schools/Transportation Compound and the Central School Bus Barn. 
Both are located at 76 County Road 6500 in Kirtland, New Mexico. It 
is assumed that these are the same site, but have different titles in two 
different databases. The listings are summarized in Exhibit 3-141, 
Documented Hazardous Materials Sites in the Shiprock Substation 
Segment, and the location is shown in Exhibit 3-142, Segment 1 – 
Hazardous Materials. The sites are located along an existing access 
road where no improvements are proposed. 

331 EDR 2012 
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Exhibit 3-141 
Documented Hazardous Materials Sites in the Shiprock Substation Segment 

Site Database Summary of Findings 

Kirtland Schools/ 
Transportation Compound 
76 Rd 6500 
Kirtland, NM  87417 

RCRA-CESQG 
(FEDERAL) 

Resource Conservation and Recovery Act-Conditionally Exempt Small Quantity 
Generators (RCRA-CESQG) generate less than 100 kg of hazardous waste, or 
less than 1 kg of acutely hazardous waste per month. The hazardous waste 
summary for site includes: chromium, lead, mercury, chloroform, 
1,4-dichlorobenzene, various spent non-halogenated solvents and 
formaldehyde. Notice of Violation during compliance inspection on 3/11/2004; 
compliance achieved on 5/17/2004. No additional details. 

FINDS 
(FEDERAL) 

Facility Index System (FINDS)/Facility Registry System contains both facility 
information and “pointers” to other sources that contain more detail. Registry 
ID 1100122599744. No additional information provided. 

Central Schools Bus Barn 
76 A County Rd 6500 
Kirtland, NM 87417 

NM LUST 
(STATE) 

Leaking Underground Storage Tank (LUST) Prioritization Database contains an 
inventory of reported LUST sites. Two releases were reported in March 1993 
and April 1994, both with no further action required. 

NM LTANKS 
(STATE) 

Leaking Storage Tank (LTANKS) Listing contains an inventory of reported 
leaking underground storage tank incidents. Two releases were reported in 
March 1993 and April 1994, both with no further action required. 

NM UST 
(STATE) 

Registered Underground Storage Tanks (UST). Two tanks (10,000-gallon 
diesel and 10,000-gallon unleaded gasoline are reported in use. Three tanks 
(two 2,000-gallon gasoline unknown and one 500-gallon waste oil tank) are 
reported removed. 

 
Numerous orphan sites (unmapped due to poor or inadequate 
address information) were found throughout all of the study area 
segments. Leaking underground storage tanks, and brownfields 
that showed up on the orphan list were checked and an attempt 
was made to locate them. All sites checked were either closed (no 
further action required) or were not located in the study area. 

3.21.4 No Action Alternative 

With the No Action Alternative, the SJBEC Project would not be 
developed; therefore, hazardous sites would not be affected, and 
potential releases of hazardous materials during construction 
would not occur. 
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3.21.5  Preferred Alternative 

3.21.5.1 Permanent Effects 
During operation, direct effects from the Preferred Alternative 
could involve spills or minor releases of hazardous, non-hazardous, 
or potentially hazardous materials that may be used as part of 
maintaining the transmission line and its components (gasoline, 
diesel, etc.). These possible effects would be avoided or minimized 
through the implementation of EPMs 77 through 79 listed in 
Exhibit 2-23. As stated in EPM 77, a hazardous materials 
management plan would be developed, which would minimize 
effects from potential hazardous materials spills. 

3.21.5.2 Temporary Effects 
The Preferred Alternative is not expected to directly or indirectly 
affect known hazardous materials sites. One site was found during 
the database search. 332 This site is adjacent to an existing access 
road that would not require improvements. No suspected sites 
were observed during a field reconnaissance.  

During construction, temporary direct effects from the Preferred 
Alternative could involve spills or minor releases of hazardous, 
non-hazardous, or potentially hazardous materials that may be 
used during construction (gasoline, diesel, etc.). Another temporary 
direct effect could occur if potentially hazardous materials were 
found during construction. Because of the historical oil and gas 
production in the vicinity of the study area, subsurface 
contamination could be found during construction. Possible risks of 
encountering contaminated materials during construction would be 
avoided or minimized by sampling soil if potentially contaminated 
soils are observed during pre-construction geotechnical 
investigations as described in EPM 9. 

Indirect effects involving hazardous materials could entail 
transport and disposal of such materials to off-site locations, which 
could expose people and lands outside of the study area to 
hazardous materials. These possible effects would be avoided or 

332 During the database search,  two sites were found to be l is ted at the same location 
(76 County Road 6500 in Kirt land, New Mexico). It  is assumed that these are the same 
site, but  have different t i t les in two different databases.  
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minimized through the implementation of EPMs 77 through 
79 listed in Exhibit 2-23. As stated in EPM 77, a hazardous materials 
management plan would be developed, which would minimize 
effects from potential hazardous materials spills. 

3.21.5.3 Mitigation 
No mitigation measures are proposed. 

3.21.6 Proposed Action 

3.21.6.1 Permanent Effects 
Permanent effects would be the same for the Proposed Action as 
described for the Preferred Alternative in Section 3.21.5.1 above. 

3.21.6.2 Temporary Effects 
Temporary effects would be the same for the Proposed Action as 
described for the Preferred Alternative in Section 3.21.5.2 above. 

3.21.6.3 Mitigation 
No mitigation measures are proposed. 

3.22 Socioeconomics 
3.22.1 Study Area 

Local and regional demographic characteristics and economies are 
affected by land uses within the study area. In addition, economic 
and demographic statistics are primarily reported by county. For 
these reasons, the study area for socioeconomics and environmental 
justice (Section 3.23, Environmental Justice) includes the two 
counties within the planning area: San Juan County, New Mexico, 
and La Plata County, Colorado. State and national information will 
be provided as a comparison when information is available, and 
more detailed descriptions of individual counties and 
municipalities will be presented as appropriate. 

3.22.2 Methods 

Direct effects were analyzed based on changes to the following 
indicators: 

• Study area or local community income 

• Employment (levels of full-time, temporary, and transitory 
employment) 
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• Local area population 

• Housing availability (the need for permanent or temporary 
housing, such as motels or trailer parks) 

• Land use and property values, including but not limited to 
taxes, lease revenues, and royalties 

Indirect and induced project effects are discussed utilizing regional 
and industry examples and a regional economic multiplier 
(RIMS II).333 

In addition, this analysis considers the effects to on other land uses 
and social values. Specific indicators considered include: 

• Effects on other land uses that currently create revenue: 

− Recreation (visitor days and/or visitor use numbers) 
− Ranching (animal unit months) 
− Energy development and production (barrels of oil 

produced, millions of cubic feet of natural gas produced) 

• Effects to local industry that supports other land uses such as 
tourism 

• Changes to nonmarket values of open space (effects on 
viewscape, social setting, recreational opportunities, etc.) 

One of the purposes of the SJBEC Project is to enhance electrical 
transmission capacity. The potential for the SJBEC Project to affect 
electricity costs, efficiency, and reliability were analyzed on a 
qualitative basis. 

The following indicators were examined to determine effects to 
local public services: 

• Electric utilities – cost, reliability, capacity 

• Schools – student/teacher ratios 

• Medical facilities – numbers of doctors and emergency rooms 

• Police and fire protection – number of public service officers 

333 Regional Input-Output Modeling System developed by the Bureau of Economic 
Analysis 
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3.22.3 Affected Environment 

The study area counties have a long history of ranching and 
farming. Native Americans have had an important role in the area 
and continue to represent an important social presence. Today, in 
addition to traditional industries, the economic base of the area 
includes substantial oil and gas development as well as retail and 
tourism. 

3.22.3.1 Social and Economic Conditions 

Population 
The study area is mainly located in unincorporated areas of 
San Juan and La Plata Counties. As shown in Exhibit 3-143, Study 
Area Population Trends, the two counties in the study area have a 
combined population of approximately 181,400 as of 2010. The 
largest cities in the region are Durango, Colorado (population 
16,887 in 2010) in La Plata County, and Farmington, New Mexico 
(population 45,895 in 2010) in San Juan County. Exhibit 3-144, 
Study Area Population Centers, provides the population for various 
towns located in the study area. 

Exhibit 3-143 
Study Area Population Trends 

Location 2000 2010 

Percent 
Population 

Change 
2000–2010 

Projected 
2020 

Projected Percent 
Population Change 

2010–2020 

La Plata County 43,941 51,334 16.8 66,714 30.0 

Colorado 4,301,261 5,029,196 16.9 5,999,989 19.3 

San Juan County 113,801 130,044 14.2 146,815 12.9 

New Mexico 1,819,046 2,059,179 13.2 2,540,145 23.4 

Source: Colorado State Demography Office 2012, BBER 2008, US Census 2010c 

 
Exhibit 3-144 
Study Area Population Centers 

State City 
Population 

2010 

Colorado Durango 16,887 

Colorado Bayfield 2,300 

Colorado Ignacio 736 

New Mexico Farmington 45,895 

New Mexico Aztec 6,763 

New Mexico Bloomfield 8,112 

Source: US Census Bureau 2010a 
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In 2010, the population density in San Juan County (23.6 persons 
per square mile) was higher than that of the state average in New 
Mexico (17.0 persons per square mile). In La Plata County, the 
population density was 30.3 persons per square mile. This is lower 
than the state of Colorado average of 48.5 persons per square mile. 
The study area as a whole is sparsely populated compared to the 
national average of 79.6 persons per square mile.334 Population 
growth in the study area has followed trends seen in the respective 
states. As shown in Exhibit 3-143, over the next 10 years, growth in 
La Plata County is expected to increase, while growth in San Juan 
County may slow slightly. 

Income and Employment 
As shown in Exhibit 3-145, Study Area Income and Employment, 
the median household income and per capita income for both San 
Juan and La Plata Counties have remained similar to the average 
levels for their respective state, for 2000 and 2010 census data. 
Unemployment rates increased between 2000 and 2011, similar to 
state and national trends. In La Plata County, unemployment rates 
have consistently been slightly below the Colorado state average, 
while San Juan County has remained slightly above the 
New Mexico state average as shown in Exhibit 3-145. 

Exhibit 3-145 
Study Area Income and Employment 

Year La Plata County Colorado 
San Juan 

County New Mexico 

Median Household Income in Dollars 

2000 40,159 47,203 33,762 34,133 

2010 56,422 56,456 43,783 43,820 

Per Capita Income in Dollars 

2000 21,534 24,049 14,282 17,261 

2010 29,836 30,151 31,232 22,996 

Unemployment Rate (annual percent) 

2000 2.9 2.7 5.8 5.0 

2010 7.1 8.9 9.1 7.9 

2011 6.8 8.3 7.8 7.4 

Source: US Census 2000, 2010b; BLS 2012 

334 US Census Bureau 2010a 
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Non-labor income is money earned from investments (such as 
dividends, interest, and rent) and transfer payments (such as 
government retirement, disability insurance benefits, and 
unemployment insurance benefits). La Plata County’s percentage of 
non-labor income is slightly higher than that of the state of 
Colorado (38.3 and 31.4 percent respectively). In contrast, the rate of 
non-labor income in San Juan County is lower than that of New 
Mexico’s average (34.7 and 38 percent respectively).335 

Exhibit 3-146, Study Area Employment by Sector (2010), shows the 
largest employment sectors in the study. The largest sectors include 
retail trade, construction, health care, accommodation and food 
services, and government employment. The mining and energy 
development sector, specifically oil and gas development, 
represents a substantial source of employment in San Juan County, 
with approximately 13 percent of total private employment related 
to this sector. Additional jobs in construction may be related to 
mining or energy development for both counties. Substantial 
portions of the oil and gas industry, especially support activities 
such as excavation, trucking, and servicing, may also be conducted 
by sole proprietors, which are not accounted for in the table below. 
 

Exhibit 3-146 
Study Area Employment by Sector (2010) 

 

La Plata County Colorado San Juan County New Mexico 

Jobs 

Percent 
of total 

jobs Jobs 

Percent 
of total 

jobs Jobs 

Percent 
of total 

jobs Jobs 

Percent 
of total 

jobs 

Total Employment 37,103 100 3,155,303 100 62,508 100 1,064,452 100 

Farm Employment 1,120 3 45,019 1 1,887 3 24,710 2 

Nonfarm 
Employment 35,983 97.0 3,110,284 99 60,621 97 1,039,742 98 

Private Nonfarm 
Employment 30,003 80.9 2,656,130 84 49,071 79 822,436 77 

335 Headwater Economics 2012 
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Exhibit 3-146 
Study Area Employment by Sector (2010) 
PRIVATE NON-FARM JOBS 

 La Plata County Colorado San Juan County New Mexico 

Jobs 

Percent  
of private 
non-farm 

jobs Jobs 

Percent  
of private 
non-farm 

jobs Jobs 

Percent 
of private 
non-farm 

jobs Jobs 

Percent 
of private 
non-farm 

jobs 

Forestry, Fishing 
and Related 227 1 11,362 0 (D) NA 5,327 1 

Mining and Energy 
Development 1,245 4 45,817 2 6,575 13 25,938 3 

Utilities 127 0 8,719 0 1,117 2 4,560 1 

Construction 3,266 11 188,518 7 4,880 10 62,460 8 

Manufacturing 752 3 140,947 5 1,942 4 35,711 4 

Wholesale Trade 636 2 102,074 4 1,980 4 26,803 3 

Retail Trade 3,895 13 302,618 11 7,335 15 111,810 14 

Transportation and 
Warehousing 776 3 79,687 3 1,545 3 23,705 3 

Information 561 2 83,592 3 (D) NA 16,867 2 

Finance and 
Insurance 1,934 6 205,092 8 1,440 3 36,640 4 

Real Estate and 
Rental and Leasing 2,225 7 174,495 7 (D) NA 39,701 5 

Professional, 
Scientific and 
Technical 2,386 8 274,197 10 1,755 4 79,161 10 

Management of 
Companies and 
Enterprises 129 0 32,831 1 262 1 5,511 1 

Administrative and 
Waste Management 1,774 6 189,352 7 1,967 4 55,493 7 

Educational 
Services 503 2 59,051 2 719 1 16,699 2 

Health Care and 
Social Assistance 3,527 12 280,850 11 6,436 13 120,088 15 

Arts, Entertainment 
and Recreation 1,335 4 86,413 3 1,003 2 23,407 3 

Accommodation and 
Food Services 3,140 10 234,396 9 4,316 9 81,622 10 

Other Services 1,565 5 156,119 6 3,284 7 50,933 6 
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Exhibit 3-146 
Study Area Employment by Sector (2010) 
PRIVATE NON-FARM JOBS (Continued) 

 La Plata County Colorado San Juan County New Mexico 

Jobs 

Percent  
of private 
non-farm 

jobs Jobs 

Percent  
of private 
non-farm 

jobs Jobs 

Percent 
of private 
non-farm 

jobs Jobs 

Percent 
of private 
non-farm 

jobs 

Government 5,980 20 454,154 17 11,550 24 217,306 26 

Federal-Civilian 428 1 56,285 2 1,704 3 33,722 4 

Military 140 0 54,045 2 352 1 17,136 2 

State Government 1,363 5 98,010 4 472 1 60,274 13 

Local Government 4,049 13 245,814 9 9,022 18 106,174 7 

Source: BEA 2012 

 
Some local oil and gas industry experts believe that peak oil and 
gas production in the San Juan Basin occurred in the late 1990s.336 
Based on this information, the long-term outlook (15 to 30 years and 
beyond) suggests a slow overall decline in production volume, 
revenues, and employment. Over shorter timeframes, the San Juan 
Basin will likely continue to experience temporary spikes in 
exploration and production as oil and gas commodity prices change 
with global demand and economic cycles, consistent with the 
history of the area.337 

Housing 
As shown in Exhibit 3-147, Study Area Housing Data (2010), 
San Juan and La Plata Counties had 10 and 18.4 percent vacancy 
rate for housing units, respectively, in 2010. La Plata County rates 
were substantially above the Colorado average while San Juan 
County had a lower vacancy rate than the New Mexico average. 

336 EPS 2011 
337 EPS 2011 
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Exhibit 3-147 
Study Area Housing Data (2010) 

Location 

Total 
Housing 

Units 

Total 
Occupied 

Units 

Total 
Vacant 
Units 

Percent 
Occupied 

Units 

Percent 
Vacant 
Units 

La Plata County 25,860 21,100 4,760 81.6 18.4 

Colorado 2,212,898 1,972,868 240,030 89.2 10.8 

San Juan County 49,341 44,404 4,937 90.0 10.0 

New Mexico 901,388 791,395 109,993 97.8 12.2 

Source: US Census 2010b 

 
For both counties, the majority of vacant units are used for seasonal 
or recreational use as shown in Exhibit 3-148, Study Area Housing 
Data (2010) – Vacant Housing Units. 

Exhibit 3-148 
Study Area Housing Data (2010) – Vacant Housing Units 

Location For Rent 

Rented, 
Not 

Occupied 
For Sale 

Only 
Sold, Not 
Occupied 

For Seasonal, 
Recreational, or 
Occasional Use 

All  
Other 

Vacant 

La Plata County 646 65 470 58 2,930 591 

Colorado 57,644 3,058 32,673 5,418 101,965 39,272 

San Juan County 1,155 84 419 149 1,329 1,801 

New Mexico 22,150 1,303 11,050 2,143 36,612 36,735 

Source: US Census 2010b 

 

Taxes 
Taxes collected and distributed at the local level include sales tax, 
lodging tax and ad valorem taxes. In addition, payments in lieu of 
taxes (PILT) are contributed to local governments from federal and 
tribal governments. 

Sales and Lodging Taxes 
Sales taxes are generally imposed on all retail sales, leases and 
rentals of most goods, as well as on taxable services. In 
New Mexico, state sales tax is set at 5.13 percent. Counties have 
additional sales taxes of up to 3.43 percent. In San Juan County, 
the additional sales tax is 1.18 percent, for a total sales tax in the 
county of 6.13 percent. County tax revenues for 2010 are shown in 
Exhibit 3-149, Sales and Use Tax Revenue Fiscal Year 2010. 
Municipalities can impose additional sales taxes over and above 
state and county sales tax rates. 
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Exhibit 3-149 
Sales and Use Tax Revenue Fiscal Year 2010 

Location 
Sales Tax 
(Dollars) 

Lodging Tax 
(Dollars) 

La Plata County, Colorado  18,171,619 180,453 

San Juan County, New Mexico  33,217,840 N/A 

Source: La Plata County 2012a, San Juan County 2012 

 
In Colorado, the state sales tax rate is 2.9 percent.338 Similar to New 
Mexico, Colorado municipalities can impose additional sales taxes. 
Purchases in La Plata County incur an additional 2 percent sales tax 
for a total sales tax of 4.9 percent. Revenue for fiscal year 2010 is 
shown in Exhibit 3-149. 

Lodging taxes are imposed on room rentals or accommodations, 
including bed and breakfasts and short-term or vacation home 
rentals. In La Plata County the lodging tax rate is 1.9 percent. 
Lodging tax revenue for fiscal year 2010 is shown in Exhibit 3-149. 
San Juan County does not have a lodging tax, but the City of 
Farmington imposes a lodging tax of 5 percent. The City of 
Farmington collected approximately $1,068,354 in lodging taxes in 
2011. Similarly, in Bloomfield and Aztec the lodging tax rate is set 
at 3 percent, and total receipts were $13,628 and $10,497, 
respectively, in 2011.339 

Ad Valorem Taxes 
Ad valorem taxes are levied based on the assessed value of 
property. Personal property taxes are one type of ad valorem tax; 
taxes can also be levied on commercial real estate, oil and gas 
production, or equipment (such as that required for oil and gas 
development). 

Property taxes for a given municipality in Colorado and New 
Mexico are determined by a formula based on the appraised value 
of a home, multiplied by the state’s current assessment ratio, 
multiplied by the mill levy rates of taxation set by each county and 
taxing district, where one mill is one-tenth of a cent ($0.001). 

338 Colorado Department of Revenue 2012 
339 BBER 2011 
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In Colorado, the current residential assessment rate is 7.96 percent 
of assessed value. In contrast, the assessment rate for most classes 
of non-residential property is fixed at 29 percent (except oil and gas, 
which is assessed at 87.5 percent of the actual value of 
production).340 In La Plata County in 2011, the county mill levy was 
set at 8.50 mills for residential property; additional taxes are also 
levied at the individual tax district level to support improvement 
projects, school boards, fire protection districts, or other programs. 
Total county property tax revenue for fiscal year 2010 is shown in 
Exhibit 3-150, Ad Valorem Tax Revenue Fiscal Year 2010. 

 
Exhibit 3-150 
Ad Valorem Tax Revenue Fiscal Year 2010 

Location 
Property Taxes 

(Dollars) 
Oil and Gas Tax 

(Dollars) 

La Plata County, Colorado  26,117,034 No info provided 

San Juan County, New Mexico  21,800,443 10,480,170 

Source: La Plata County 2012a; San Juan County 2012 

 
The Colorado property tax system provides revenue exclusively for 
local government services. The largest share of property tax 
revenue (49.9 percent) goes to support the state's public schools. 
County governments claim the next largest share (24.9 percent), 
followed by special districts (18.8 percent), municipal governments 
(5.2 percent), and junior colleges (1.2 percent). Taxable property is 
classified as residential, commercial, industrial, agricultural, and 
vacant land. 

In New Mexico, the property assessment ratio is 33.33 percent of 
the full assessed value. As in Colorado, mill levy rates vary by 
county and municipality based on the budgets submitted by 
counties, schools, cities and the voters through the approval of 
bond issues.341 The county mill levy in San Juan County was set at 
6.326 mils for residential property and 8.5 mils for non-residential 
property (including oil and gas production and equipment) in 2012, 

340 Colorado Department of Revenue 2012 
341 New Mexico Department of Finance and Administration 2012 
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the second lowest mill rate in the state.342 Revenues for 2010 are 
shown in Exhibit 3-150. 

For the state of New Mexico in 2009, ad valorem taxes were 
distributed with approximately 4 percent to the state debt service, 
31 percent to counties, 14 percent to municipal services, 32 percent 
to local school districts, and 10 percent to higher education. Rates of 
distribution vary for residential, non-residential, and ad valorem 
taxes. 

Based on a 1996 taxation compact between the State of Colorado, 
SUIT, and La Plata County (Section 1. Title 24, Colorado Revised 
Statutes, Article 61), no ad valorem taxes are collected for property, 
real or personal, owned or acquired by the tribe and held by the 
tribe in non-federal-trust status within the boundaries of the 
reservation. The tribe pays a voluntary PILT to La Plata County 
based on the value of property. Non-Indian real and personal 
property interests, however, are not exempt from taxes. 

Payments in Lieu of Taxes 
PILT are payments to local governments that help offset losses in 
property taxes due to nontaxable lands within their boundaries. 
Federal PILT payments and payments from SUIT tribal government 
to La Plata County are shown in Exhibit 3-151, Payment in Lieu of 
Taxes for Fiscal Year 2010. 

 
Exhibit 3-151 
Payment in Lieu of Taxes for Fiscal Year 2010 

Location 
Federal PILT 

(Dollars) 
Tribal PILT 

(Dollars) 

La Plata County, Colorado  552,252 987,706 

San Juan County, New Mexico  2,054,090 N/A 

Source: La Plata County 2012a, San Juan County 2012 

 
3.22.3.2 Public Services 

Public Utilities 
In San Juan County, New Mexico, electricity and transmission 
services are supplied primarily by the Farmington Electric Utility 

342 San Juan County 2012 
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System, which is owned and operated by the City of Farmington. 
The service territory includes 1,718 square miles and encompasses 
the City of Farmington, most of the populated area of San Juan 
County (including the cities of Bloomfield, Aztec, and the San Juan 
River Valley west from the city to the Navajo reservation). The 
utility also provides transmission services for the City of Aztec and 
to Tri-State Generation and Transmission Association. As of fiscal 
year 2009 the utility served 43,606 customers in total.343 

In La Plata County, the La Plata Electric Association provides 
electricity to 30,000 members. As one of Tri-State’s 44 member 
cooperatives, the La Plata Electric Association is owned and 
operated by the consumers in their service territory. Additional 
services in both counties are provided by numerous small rural 
electric cooperatives.344 

Natural gas in La Plata County is provided by Atmos Energy, based 
in Dallas, Texas. In San Juan County, natural gas is supplied by the 
New Mexico Gas Company, which provides natural gas service to 
more than 500,000 New Mexico customers.345 

There are numerous water system companies in San Juan and 
La Plata Counties. Water services are generally provided by the 
local communities. 

Infrastructure for existing utilities, including transmission lines and 
gas pipelines, are discussed further in Section 3.3, Land Ownership 
and Use. 

Police and Fire Services 
In general, the number of police and fire departments is directly 
related to the overall size and population of the county, as well as 
to the number of larger communities within the county. There are 
multiple law enforcement agencies and providers in the potentially 
affected counties, including the state patrol, county sheriffs, and 
local police departments. In many cases mutual aid agreements 

343 City of Farmington 2012 
344 La Plata County 2012b 
345 City of Farmington 2012 
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between agencies allow members of one agency to provide backup 
to other agencies in emergency situations. 

3.22.4 No Action Alternative 

With the No Action Alternative, the SJBEC Project would not be 
developed; therefore, no effects on socioeconomics would occur 
with this alternative. 

3.22.5 Preferred Alternative and Proposed Action 

3.22.5.1 Permanent Effects 
Permanent effects from the Preferred Alternative and the Proposed 
Action would be similar, though there are minor differences 
between the alternatives. Effects and differences between the two 
alternatives are discussed below. 

Population, Housing, and Economic Activity 
Minimal permanent direct effects to the local economy are anticipated 
as a result of implementing either the Preferred Alternative or the 
Proposed Action. Existing Tri-State employees would be responsible 
for operation and maintenance of the transmission line and associated 
facilities that would be owned by Tri-State. No new permanent 
employment would be generated, and there would be no change to 
existing population levels in the study area. 

There would be no new expected demand for short- or long-term 
housing during the operation phase of the Preferred Alternative or 
the Proposed Action, because the Tri-State employees would come 
from nearby areas, and, therefore, no operation-related effects to 
housing resources would be expected. 

Operation of the transmission line would likely result in annual tax 
payments on capital costs of operation and property tax revenues 
paid to local governments. Total operation amounts and associated 
tax payments would likely be minor in comparison to construction 
amounts and related tax payments. Based on area assessment and 
mill levy rates for every million in assessed property value, 
approximately $ 24,650 to $28,300 would be generated in taxes for 
either the Preferred Alternative or the Proposed Action. This 
revenue would be distributed as described in Section 3.22.3.1, Social 
and Economic Conditions. 
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Potential indirect effects for both alternatives include additional 
spending in the local economy as a result of money spent locally on 
maintenance-related expenditures (materials and supplies). These 
effects are expected to be small, especially when compared to the 
capital costs of construction. Project operation would be centralized 
and rely upon the use of communication and automated controls. 
Local expenditures are expected to be limited to occasional 
expenditures on gas and food by crew members. 

Economic Effects from Other Land Uses 
Land uses adjacent to the proposed right-of-way are primarily 
dedicated to existing transmission infrastructure and oil and gas 
development. Indirect economic effects to the local economy could 
occur if other land uses such as recreation, mineral development, or 
agriculture were affected by operation. 

Minimal permanent effects to recreation are anticipated from either 
alternative since the transmission line and associated access roads 
are similar to existing development and use in the area. 
Maintenance of the transmission line, substations, and access roads 
could involve noise and disrupt the recreational setting, but this 
would be infrequent and localized and would not likely noticeably 
affect the recreational visitor’s experience or level of use or 
associated spending in the local economy. Additional details are 
included in Section 3.5, Recreation. 

There is limited potential for effects to mineral development. No 
active surface mineral resource development is presently being 
conducted along the proposed right-of-way or in the study area. 
However, the Preferred Alternative would have direct effects by 
permanently precluding future development of surface mineral 
resources on approximately 182 acres of the proposed right-of-way. 
The Proposed Action would have similar direct effects on 
approximately 183 acres. In addition, the Preferred Alternative 
would place a single foundation for a leg of a transmission line 
structure in a previously mined area of the former San Juan Mine 
located in Segment 1, possible effects are discussed in 
Section 3.11.5.1. In addition for both alternatives, portions of new or 
upgraded access roads have the potential to permanently affect 
38 existing or abandoned well pads. Possible effects to these well 
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pads would be avoided through the implementation of EPM 8, 
listed in Exhibit 2-23. Minerals would remain unaffected by either 
alternative as oil and gas could be obtained by directional drilling. 
Additional details are included in Section 3.11, Minerals. 

Both alternatives have the potential to affect agricultural production 
by reducing the acreage available for farming or livestock grazing 
due to the presence of transmission structures. Grazing activities 
within the transmission line right-of-way between structures and 
substations would not be affected or precluded. With either 
alternative, the acreage that would become unavailable for use 
would be negligible when compared to the total allotment acreage 
in the study area. Therefore, no permanent effects on livestock 
production or indirect effects to related economic spending are 
anticipated. Specific effects on grazing and livestock are discussed 
in Section 3.6, Grazing and Livestock. 

The SBJEC Project has the potential to directly (due to the presence 
of structures) or indirectly (due to fragmentation of land) remove 
acres of potential farmland from production or future use. The 
degree of effect to local agricultural production and associated 
economic effects would likely be limited due to the small area of 
farmlands that would be permanently disturbed or removed from 
production by either alternative. Details are included in 
Section 3.13, Farmlands. 

Property Values 
Limited direct effects to local residents and property values are 
anticipated from implementing either alternative. The nearest 
urbanized areas are Farmington, New Mexico, and Ignacio, 
Colorado. Ignacio town limits are approximately 0.75 mile from the 
study area, and Farmington city limits are approximately 2 miles 
from the proposed study area. While the line would not be located 
in proximity to densely developed urban areas, approximately four 
dispersed residential structures are located between 200 and 
600 feet from the proposed transmission line right-of-way for the 
Preferred Alternative. For the Proposed Action there are six 
residential structures located between 200 and 600 feet from the 
proposed transmission line right-of way. In most areas the 
proposed transmission line would be co-located with existing 
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transmission lines thereby minimizing disturbance and effects. 
Details about possible effects from the transmission line are 
discussed throughout this chapter and include effects related to 
noise discussed in Section 3.19 and electric and magnetic fields 
discussed in Section 3.20. 

On private land, Tri-State would compensate individual property 
owners with a one-time payment for an easement on their land. 
Compensation for easements across private lands would be 
determined for each parcel as appropriate. The process would 
likely involve a market study to identify the direct cost of 
purchasing an easement from a property owner and, where 
necessary, a calculation and compensation for consequential losses 
incurred on the remaining property as a result of transmission line 
construction. Approximately 36 acres of private land may require 
compensation along the proposed transmission line route for the 
Preferred Alternative and 37.9 acres for the Proposed Action. 
Commensurate with the easements, Tri-State would be responsible 
for paying property taxes to San Juan County for the portion of the 
line in New Mexico and to La Plata County for the portion of the 
line in Colorado. 

A review of current property value impact studies and the issue of 
high voltage transmission lines indicates that property values can be 
affected by the proximity to a transmission line and that the effects 
can depend on site-specific conditions. Property values can be 
affected by views toward a transmission line and from the 
uncertainty of transmission line–related health hazards. Other 
factors, such as terrain, vegetation, size of transmission line 
structures, views from a particular property, and views toward 
transmission lines, conductors, or structures greatly influence private 
property values.346 When property value effects are evident, they 
almost always tend be less than 10 percent reduction in value and 
usually are in the range of 3 to 6 percent.347 These effects diminish as 
distance from the lines increases and usually disappear at about 
200 feet to 300 feet from the line.348 In the case of both alternatives, 

346 De Rosiers 2002 
347 Chalmers and Voorvart 2009 
348 Chalmers and Voorvart 2009 
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there are two residences located within 200 to 300 feet of the 
proposed right-of-way that could have their property values affected. 

The effects from transmission lines depend on many factors 
including market condition, location, and personal preference.349 
Studies of effects to residential property values during periods of 
physical change, such as a new transmission line construction or 
structural rebuilds, have revealed the potential for some short-term 
effects. However, most studies have concluded that other factors 
such as location of the property, type and condition of 
improvements, and the level of real estate activity are far more 
important than the presence of transmission lines in determining 
the value of residential property in the long term.350 

Lifestyle and Social Values 
Transmission line projects have the potential to affect quality of life 
for area residents by resulting in undesired noise, electric and 
magnetic fields, or by changing the visual landscape. The proposed 
project would result in negligible increases in noise over existing 
ambient noise levels near sensitive noise receptors. Details are 
provided in Section 3.19, Noise and Vibration. Similarly, the 
proposed transmission line would result in very low levels of 
electric and magnetic fields. The transmission line would be well 
below the guidelines adopted for the exposure of members of the 
public from any sources of electric and magnetic fields as discussed 
in Section 3.20, Electric and Magnetic Fields. As a result, noise or 
electric and magnetic fields from either alternative are not likely to 
affect the quality of life for area residents. 

The proposed transmission line would result in the addition of a 
new element to the visual landscape, particularly where the 
transmission line is not co-located with existing structures; this can 
change the perception of the area as being open and rural. An 
assessment of the potential visual effects is provided in Section 3.6, 
Visual Resources. Based on the visual analysis conducted, the 
Preferred Alternative would have fewer effects to visual resources 

349 Pitts and Jackson 2007 
350 Bottemil ler et al.  2000 
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than the Proposed Action, since it would be located further away 
from a natural stone arch in the study area. 

Public Services 
The SJBEC Project would benefit public services by providing a 
more reliable source of power. This increase in reliability provides 
economic value by reducing service curtailments and avoiding 
high-cost outcomes (i.e., blackouts) during extreme system 
conditions. The SJBEC Project would also result in higher capacity 
transmission to the region, benefiting local development and 
providing the opportunity for interconnections and future growth. 

It is not anticipated that project operations would affect other local 
service providers such as water and natural gas. 

3.22.5.2 Temporary Effects 
Population, Housing, and Economic Activity 
Construction of the Preferred Alternative or the Proposed Action is 
expected to take approximately 18 to 24 months to complete; it is 
estimated that construction would begin in 2015 and the line would 
be in service by the end of 2016. During the construction period, 
crews may be working on parts of the line in different locations. 
The estimated number of potential workers and types of equipment 
required to construct the proposed transmission line, substations, 
and communication facilities are shown in Exhibit 2-20, Personnel 
and Equipment for Construction of the Proposed Transmission 
Line, and Exhibit 2-21, Personnel and Equipment Required for 
Substation Construction. Based on previous projects, it is estimated 
that up to 70 construction workers would be working on 
construction sites at any given time during transmission line 
construction (40 on the New Mexico portion and 25 to 30 in 
Colorado). Substation construction would likely require an 
additional 10 to 15 people in New Mexico.  

It is anticipated that, due to the specialized nature of transmission 
line construction and the expertise required, the majority of the 
workers employed will be recruited from outside the local area. It is 
possible that some of this workforce may be drawn from within the 
state (in particular from the Albuquerque metropolitan area), but 
the percentage of workers from within the state and outside of the 
state cannot be quantified. 
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Workers from outside the region would either temporarily relocate 
to the area or take up overnight lodging on weekdays, commuting 
from their permanent residences on Sunday nights and returning 
home Friday evenings. Workers temporarily relocating to the area 
would generally be expected to reside in or near existing 
communities in the vicinity of the project (such as Farmington and 
Ignacio), where more housing options and services are available. 
Few of these workers would be expected to permanently relocate to 
the study area. Staggered construction and the relatively small 
number of construction employees required would reduce the 
likelihood of a strain on local communities’ housing or public 
services. Workers staying in area hotels could result in an increase 
in lodging tax for La Plata County and local municipalities. 

Employment of construction workers and income paid directly to 
the workers represent direct economic effects. Additional economic 
effects would result from construction and manufacturing activities 
(indirect effects) as well as from spending on food, clothing, and 
other services by those who are directly or indirectly employed in 
the construction of the transmission lines and substations (induced 
effects).The exact amount of indirect spending would depend on 
the percentage of materials purchased from the local area and 
induced spending would depend on the percentage of workers 
employed from within the local area, as local workers are more 
likely to spend money locally and thereby support businesses in the 
region. It should be note that the majority of construction workers 
employed will likely be from other regions. Similarly, construction 
materials are likely to be imported from other areas, therefore direct 
and indirect economic input to the local economy would be 
minimized. 

Construction of either alternative would generate sales and use tax 
revenues through project expenditures on construction supplies 
and equipment. Total construction-related sales and use taxes 
cannot be estimated at this time, as contributions to local sales tax 
would depend upon the amount of materials purchased from local 
suppliers compared to those bought outside the region; however, it 
is likely that the majority of materials for construction will be 
purchased outside the region. Some limited materials, such as 
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gravel for road construction, may be acquired locally. Based on area 
tax rates of 4.9 to 6.13 percent, for every thousand dollars spent on 
construction materials in the region, $490 to $613 would be 
generated. In addition, corporate income taxes would provide 
money to the state economies. 

Temporary effects may occur to area residents due to the potential 
for increased noise, traffic, and dust from construction equipment 
and vehicles. Both alternatives include measures to minimize any 
direct effects on area residents during project construction, as 
described in EPMs 64 through 70, and 73 listed in Exhibit 2-23. 
Effects would be temporary and localized in nature. 

Economic Effects on Other Land Uses  
Indirect effects to socioeconomics may occur as spending patterns 
or social settings change. Land uses with potential effects include 
recreation, mineral development, and agricultural use. 

Temporary effects to recreation during construction are similar for 
both alternatives and are discussed in Section 3.5 and primarily 
include access closures, and indirect effects to dispersed 
recreational activities, such as hiking, mountain biking, hunting, 
and horseback riding, due to the presence of construction noise or 
other people. 

For the Preferred Alternative, during the construction phase, 
approximately 800 acres would be temporarily disturbed or 
unavailable for surface mineral resource development as described 
in Section 3.11, Minerals. For the Proposed Action approximately 
827 acres would be temporarily disturbed or unavailable for surface 
mineral resource development. Another temporary direct effect 
during construction would be minor increases in access road traffic 
and use by construction workers and equipment, as well as brief 
periods where short portions of access road use is curtailed within 
the right-of-way while structures are being transported and 
conductors installed (see Section 3.8, Transportation and Access). 
These potential direct effects would be avoided by contractors 
communicating construction activity plans and schedules with local 
coal, oil, gas, and mining operators or by constructing temporary 
roads to reroute traffic as necessary for a specific period of 
construction, as identified in EPM 8 as part of Tri-State’s design and 
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construction process. Construction of the either alternative would 
likely result in the need for mineral materials for road construction, 
which would provide an economic benefit to local mineral 
providers. 

Effects on livestock grazing for both alternatives as described in 
Section 3.6, Grazing and Livestock, would include the potential for 
temporary unavailability of less than 1 percent of individual 
grazing allotments on BLM, SUIT and New Mexico state lands. Due 
to the small portion of the area affected and the temporary nature of 
effects, related economic effects would likely be minimal for both 
Alternatives. Similarly, the temporary disturbance of potential 
farmlands is not likely to result in measureable effects to related 
economic output. 

Public Services  
For both alternatives, temporary construction worker commute 
traffic and construction activities at specific locations would 
increase the potential for accidents, fire, or other medical 
emergencies. The temporary addition of workers to local 
communities is not expected to exceed the capacities of local law 
and fire protection personnel or health care services. 

For both alternatives, water would be required during construction, 
primarily for dust control during right-of-way and substation 
grading and site work. The required water would be procured from 
municipal sources, from commercial sources, or under a temporary 
water use agreement with landowners holding existing water 
rights. No new water rights would be required, and no strain on 
municipal water sources is anticipated. Construction is also not 
expected to affect local supplies of electricity or natural gas in the 
study area. 

3.22.5.3 Mitigation 
No mitigation measures are proposed. 

3.22.6 Proposed Action 

Permanent and temporary effects for the Proposed Action are 
discussed in Section 3.22.5. 
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3.23 Environmental Justice 
3.23.1 Study Area 

The study area for environmental justice is described above in 
Section 3.22.1, Study Area. 

3.23.2 Methods 

The environmental justice concerns were addressed by determining 
whether low-income and/or minority populations reside within the 
study area. Census data for counties and census block tracts were 
examined, and GIS tools were used to identify and examine the 
distribution of minority and low-income populations in the vicinity 
of the study area. 

Areas are considered to contain environmental justice populations 
per Council of Environmental Quality guidelines if minority or low-
income populations: 

• Represent over 50 percent of population; or 

• Are meaningfully greater than the general population of 
other appropriate unit of geographic analysis. For the 
purpose of this analysis, a 20 percent difference from a 
reference population is considered to be meaningfully 
greater. 

Any potential disproportionately high human health, 
environmental, and/or social and economic effects to these groups 
(relative to total population effects) as a consequence of the 
alternative was identified and characterized. 

3.23.3 Affected Environment 

On February 11, 1994, President Clinton issued Executive Order 
12898, Federal Actions to Address Environmental Justice in 
Minority and Low-Income Populations. This executive order 
requires federal agencies to identify and address disproportionately 
high or adverse human health and environmental effects of federal 
programs, policies, and activities on minority and low-income 
populations. Consideration of environmental justice concerns 
includes race and ethnicity data and the poverty status of 
populations. 
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Persons are included in the minority category if they identify 
themselves as belonging to any of the following racial groups: 
(1) Hispanic, (2) Black or African American, (3) American Indian or 
Alaska Native, (4) Asian, or (5) Native Hawaiian or Other Pacific 
Islander. The Council on Environmental Quality guidance proposes 
that minority populations should be identified where either (1) the 
minority population of the affected area exceeds 50 percent, or 
(2) the minority population percentage of the affected area is 
meaningfully greater than the minority population percentage in 
the general population or other appropriate unit of geographic 
analysis. For this analysis, meaningfully greater is defined as 
20 percent or more higher than the reference population of the 
relevant state (i.e., Colorado or New Mexico) for county population 
levels and relevant county (La Plata or San Juan) for census tracts. 

Exhibit 3-152, Study Area Race and Ethnicity – County, shows the 
study area population broken down by racial and ethnic 
background at the county level. The total percentage of people of 
white non-Hispanic origin is 42.5 percent; therefore the remaining 
combined percentage of people of any minority race or ethnic 
background in San Juan County, New Mexico is 57.5 percent, 
meaning that there is a minority population in San Juan County 
based on Council on Environmental Quality standards. It should be 
noted, however, that the population of New Mexico,(40.5 percent 
white non-Hispanic origin, the remaining 59.5 percent minority 
race and/or or ethnicity), the reference population, also meets CEQ 
standards as a minority population. 

In addition to the county level, the planning area was examined at 
the census tract level. Based on 2010 census data, census tracts 
containing or within 1 mile of the proposed transmission line 
include three minority populations when compared to the county 
reference population (one in La Plata County and two in San Juan 
County). These minority populations are due primarily to the high 
percentage of Native Americans in these tracts.
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Exhibit 3-152 
Study Area Race and Ethnicity – County 

Total Population 

La Plata County Colorado San Juan County New Mexico 

Number Percent Number Percent Number Percent Number Percent 

51,334 100 5,029,196 100 130,044 100 2,059,179 100 

Hispanic or Latino Origin (any race) 6,056 11.8 1,038,687 20.7 24,776 19.1 953,403 46.3 

White 3,301 6.4 568,409 11.3  11,794 9.1 574,066 27.9 

Black or African American 28 0.1 12,959 0.3 139 0.1 7,088 0.3 

American Indian and Alaskan Native 433 0.8 24,766 0.5 1,319 1.0 17,854 0.9 

Asian 20 <.1 3,464 0.1 39 <.1 1,903 0.1 

Native Hawaiian and Other Pacific Islander 1 <.1 962 <.1 10 <.1 564 <.1 

Some Other Race 1,622 3.2 356,518 7.1 9,384 7.2 304,753 14.8 

Two or More 651 1.3 71,609 1.4 2,091 1.6 47,175 2.3 

White (non-Hispanic/Latino origin) 41,245 80.3 3,520,793 70.0 55,254 42.5 833,810 40.5 

Black or African American  
(Non-Hispanic/Latino origin) 176 0.3 188,778 3.8 617 .05 35,462 1.7 

American Indian or Alaskan Native  
(Non-Hispanic/Latino Origin) 28 0.1 31,244 0.6 46,321 35.6 175,368 8.5 

Asian (Non-Hispanic/Latino Origin) 20 0.0 135,564 2.7 445 0.3 2,630 1.3 

Native Hawaiian or Other Pacific Islander 
(Non-Hispanic/Latino Origin) 1 0.0 5,661 0.1 64  0.0 1,246 0.1 

Some Other Race  
(Non-Hispanic/Latino Origin) 58 0.1 7,622 0.2 117 .1 3,750 0.2 

Two or More Races  
(Non-Hispanic/Latino Origin) 949 1.8 100,847 2.0 2,450 1.9 29,835 1.4 

Source: US Census 2010a 
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Exhibit 3-153, Study Area Low Income Populations (2010), shows 
the percentage of individuals and families living at or below the 
federally determined poverty level. When the population for whom 
poverty status has been determined is examined, no study area 
county or census tract contains a population with greater than 
50 percent of the population in poverty or a poverty level more than 
20 percent above the reference state or county population. As such, 
there are no low income populations at the county level per Council 
on Environmental Quality guidelines. 

 
Exhibit 3-153 
Study Area Low Income Populations (2010) 

 
Percentage of individuals 
Below Poverty Level 

La Plata County 10.2 

Colorado 12.2 

San Juan County 12.2 

New Mexico 18.4 

Source: US Census 2010b 

 

3.23.4 No Action Alternative 

With the No Action Alternative, the SJBEC Project would not be 
developed; therefore, no effects to low-income or minority 
populations would occur with this alternative. 

3.23.5 Preferred Alternative 

Based on an analysis of potential environmental justice 
communities within the study area, BLM does not anticipate any 
disproportionate adverse effects to low income or tribal 
communities from the Preferred Alternative or the Proposed 
Action. Details for permanent and temporary impacts are discussed 
below. 

3.23.5.1 Permanent Effects 
Minority populations were identified in the study area for San Juan 
County and three census tracts in the study area, as discussed in 
Section 3.23.3. In general, no permanent population changes would 
occur in the planning area and minimal impacts would occur to 
other land uses in the long term. Permanent effects to minority 
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populations would be the same as described for the general 
population above in Section 3.22.5.1, and, therefore, there would be 
no disproportionate adverse effects to minority populations. 

3.23.5.2 Temporary Effects 
The types of temporary effects on minority populations would be 
the same as described for the general population in Section 3.22.5.2, 
Temporary Effects. Staggered construction and the relatively small 
number of construction employees required would reduce the 
likelihood of a strain on local communities’ housing or public 
services. There would be no disproportionate effects to minority 
populations. 

3.23.5.3 Mitigation 
No mitigation measures are proposed. 

3.23.6 Proposed Action 

3.23.6.1 Permanent Effects 
Minority populations were identified in the study area as discussed 
in Section 3.23.3, Affected Environment. Permanent effects would 
be the same as described for the general population above in 
Section 3.22.5.1, Permanent Effects. There would be no 
disproportionate effects to minority populations.  

3.23.6.2 Temporary Effects 
The types of temporary effects on minority populations would be 
the same as described for the general population in Section 3.22.5.2, 
Temporary Effects. There would be no disproportionate effects to 
minority populations.  

3.23.6.3 Mitigation 
No mitigation measures are proposed. 

3.24 Potential Effects from Intentional 
Destructive Acts and Natural Disasters 

The Department of Energy requires that reasonably foreseeable 
effects of intentional destructive acts (IDA) be addressed in 
environmental documents. Intentional destructive acts include 
sabotage, terrorism, vandalism, and theft. In addition to potential 
social and economic effects from loss of electrical service, 
destructive acts could have environmental effects. This discussion 
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addresses the potential effects generally since the exact nature of an 
IDA is not easily predicted and the potential effects are highly 
variable for the reasons given in the discussion. Most persons are 
aware of the types of social, economic, and environmental effects 
associated with damage to high voltage electrical systems since 
they may have experienced it or read about it after natural disasters 
including hurricanes, floods, ice storms, tornadoes, and so on. 
Whether the destruction is intentional or the result of a natural 
disaster, the effects are similar. 

The most likely direct effects of intentional destructive acts or 
natural disasters are oil spills, fire, loss of electrical service, and loss 
of property. Indirect effects may include loss of life and disruption 
of health and community services including communication. The 
potential magnitude of effects from the loss of electrical service 
depend on a variety of situation- specific factors including the 
numbers and types of customers served by the electrical facility; the 
response of the connected electrical facilities to the disturbance; the 
available options to reroute power without adversely affecting 
other electrical systems; whether redundant or replacement 
equipment is available; the capability of electrical crews to respond; 
and the response of local emergency providers.  

Fire is a likely effect if transmission equipment faults to ground and 
automatic trip devices do not respond as expected or automatic 
equipment tries to re-energize the line. Vegetation below the 
conductors may catch fire and, depending on local factors, cause 
wildfires. Sometimes electrical fires may cause explosions in some 
equipment or may cause damaged oil-filled equipment such as 
transformers to ignite. The potential effects of the fires depend on 
the location of the incident, the amount of fuel, and the capability of 
local responders to contain and put out fires. 

In some substations, including the substations proposed for the 
SJBEC Project, intentional damage to oil-filled equipment can cause 
an oil spill and would likely disrupt electrical power. Many 
substations, including the proposed Three Rivers Substation; Kiffen 
Canyon Substation; and Iron Horse Substation, must have spill 
control and countermeasure plans in place and hazard contingency 
plans. They also may be required under the Clean Water Act to 
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have secondary containment to reduce the potential effects of oil 
spills to surface water, and they may have to report oil quantities 
annually to local, state, and federal emergency response agencies so 
they can plan with the utility for emergency response. Oil spill 
notification, response, cleanup, and appropriate disposal are 
generally part of the hazard contingency planning of electrical 
substations.  

Loss of electrical service can be caused by intentional destructive 
acts to transmission lines or at substations. The potential effects 
depend on the voltage, the interconnections of the affected facility 
with other electrical facilities, the capability of dispatch and 
switching to isolate affected equipment and reroute power, and a 
variety of other contingencies that are typically in place in 
interconnected electrical systems. Regardless, the general types of 
effects are known and include disruption to commercial customers, 
residential customers, medical facilities, emergency response 
facilities, public works, and telecommunications. The magnitude of 
the disruption depends on many factors already mentioned 
including the location, response capability, and contingency 
planning.  

Loss of property is a potential effect from explosion and fire in 
particular. The extent of the damage depends on the location of the 
incident and other factors described above, such as the capability of 
local emergency responders, the relative magnitude of the incident, 
and the characteristics of the affected property.  

Intentional destructive acts and natural disasters, although 
relatively uncommon, have foreseeable potential effects when high 
voltage equipment and systems are involved. Vandalism and theft 
are probably more common intentional destructive acts. Thefts and 
related vandalism sometimes increase as the prices of metals such 
as copper and aluminum rise. In addition to the costs related to the 
vandalism and the need to replace materials; these incidents have 
related costs in labor and repair of facility damage. Effects from 
vandalism and theft do not generally disrupt electrical service. 
Stealing or damaging equipment in electrical substations can be 
extremely dangerous, not only to the perpetrator of the crime but to 
the operation of the facility. Persons have been electrocuted while 
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attempting to steal copper or other materials from energized 
facilities. Other vandalism that occurs is related to shooting at 
equipment, in particular insulators on transmission lines. This 
could cause a disruption of electrical service and fires if the 
conductor falls and ignites vegetation before the line trips off.  

Substations are protected from theft and vandalism by fencing, 
alarm systems and other measures. The presence of high voltage 
should deter casual attacks or crimes of opportunity. Transmission 
lines are located on unfenced rights-of-way. Their locations tend to 
reduce the likelihood of vandalism, because of the small number of 
persons who normally encounter them and because most persons 
are not intent on causing damage. On the other hand, the 
remoteness might encourage opportunistic vandalism, such as 
shooting at insulators. In general these incidents are infrequent and 
would be vigorously investigated and prosecuted. The likelihood of 
IDAs or natural disasters is difficult to predict but these events are 
not common. The effects are generally described above and the 
potential magnitude of a single act is unlikely to have a significant, 
long term effect on the transmission system. Tri-State, public and 
private utilities, and emergency responders incorporate security 
measures to help prevent these acts and to respond quickly if they 
do occur. 

3.25 Unavoidable Adverse Effects 
As described in Chapter 2, the Preferred Alternative and the 
Proposed Action have been designed to parallel existing 
disturbance to the greatest extent feasible to avoid and minimize 
effects; however, both alternatives will result in unavoidable 
adverse effects. This section describes unavoidable adverse effects 
caused by the Preferred Alternative and the Proposed Action that 
cannot be avoided or minimized through the application of EPMs 
or mitigation measures. These include short-term construction-
related effects and long-term operational effects. 

Unavoidable adverse effects for the Preferred Alternative and the 
Proposed Action are described below. Effects for the two 
alternatives would be similar, and would differ in the specific 
location or size of the area that would be affected. These differences 

 



3-358      Affected Environment and Environmental Effects 

were highlighted throughout the effects analysis in this chapter, 
and are summarized in Exhibit S-7, Comparison of Effects. 

For both action alternatives, uavoidable adverse effects would last 
only as long as the construction period, and would include the 
following: 

• Disturbance to grazing areas 

• Increased construction traffic on existing roads 

• Increased risk of landslides and disturbance to existing 
landforms 

• Preclusion of surface mineral development (coal, sand, gravel, 
and aggregate) within right-of-way and substation boundaries 

• Soil compaction, erosion, soil disturbance, and potential for 
increased sedimentation and stream sedimentation 

• Possible production loss on potential farmland areas 

• Vegetation disturbance and loss 

• Disturbance, displacement, or loss to individual animals 

• Minor air quality effects due to fugitive dust 

• Disturbance (noise, visual) to nearby residents and recreational 
users 

• Increased risk of hazardous materials spills 

For both action alterantives, unavoidable adverse effects related 
operation and maintenance would last at least as long as the life of 
the project (an expected 50 years) and would include the following: 

• The presence of transmission line support structures and access 
roads in grazing areas and areas that may be suitable for 
farmland. These uses are not mutually exclusive, but may 
require coordination. 

• The addition to the visual landscape of transmission lines, 
substations, and access roads. 
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• Increased risk of landslides and disturbance to existing 
landforms. 

• Removal of fossils found in the proposed right-of-way or 
substation boundaries. Any fossils would be removed and 
curated prior to construction, but the effect of moving the fossils 
would be considered a permanent effect. 

• Preclusion of surface mineral development (coal, sand, gravel, 
and aggregate) within right-of-way and substation boundaries. 

• Soil compaction, erosion, soil disturbance, and potential for 
increased sedimentation and stream sedimentation. 

• Increased risk of collision or electrocution for birds due to the 
presence of the transmission lines. 

• Effects to cultural resources. Mitigation for possible effects to 
cultural resources would occur prior to or as part of 
construction; however, some effects may be permanent. 

• Electric and magnetic fields produced mostly within the 
proposed right-of-way. 

3.26 Relationship Between Local Short-Term 
Uses of the Environment and Long-Term 
Productivity 

The BLM must consider the degree to which the action alternatives 
would sacrifice a resource value that might benefit the environment 
in the long-term, for some temporary benefit to the proponent or 
the public. This section compares the potential temporary effects of 
the Preferred Alternative and the Proposed Action with the 
potential effects on long-term productivity. Effects for the two 
alternatives would be similar, and would differ in the specific 
location or size of the area that would be affected. These differences 
were highlighted throughout the effects analysis in this chapter, 
and are summarized in Exhibit S-7, Comparison of Effects. 

Implementation of the action alternatives would use the 
environment and existing lands to construct, operate, and maintain 
substations, access roads, and the transmission line. Most land 
disturbance would be temporary and would be concurrent with site 
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preparation and construction. Temporary construction effects 
include soil disturbance, increased erosion potential, vehicle and 
equipment emissions, fugitive dust, noise, and habitat disturbance. 
Measures would be employed to minimize disturbances and 
reclaim or improve vegetation cover, soil, and wildlife habitat on 
these lands. To the extent that disturbances can be reclaimed, other 
productive use of these lands would not be precluded in the long 
term. 

Effects to the environment during operations would constitute a 
long-term use of the environment; however, the Preferred 
Alternative or the Proposed Action would not conflict with land 
uses established by the BLM, NMSLO, SUIT, or La Plata County. 
The Preferred Alternative or the Proposed Action would be built in 
areas where energy-related land uses are prevalent, including oil 
and gas development and energy transmission and distribution. 
Overall productivity of the affected lands would remain similar to 
existing conditions. There is potential for mitigated permanent loss 
of cultural and paleontological resources. There would be some loss 
of existing vegetation, soil, and quality of habitat available for 
wildlife, but most of the study area has vegetation cover and habitat 
that is common to the region. The placement of transmission lines 
could cause visual effects. These resources would be committed 
along the length of the corridor and at the substations for the life of 
SJBEC Project. If no longer needed, these lands would be restored to 
a suitable condition consistent with zoning or adjacent land use. 

The SJBEC Project would help meet electrical power distribution 
infrastructure needs in the region, maintain and enhance 
productivity, and provide permanent economic benefits. Overall, 
use of the environment is not expected to adversely affect long-term 
productivity. Implementation of the No Action Alternative would 
not affect resources but would be associated with future 
infrastructure deficiencies and the reduced ability to provide 
electrical power for residential, commercial, and industrial uses 
regionally. 
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3.27 Irreversible and Irretrievable Commitment of 
Resources 

An irreversible commitment of resources, for the purposes of this 
section, has been interpreted as resources that, once committed to the 
proposed project, would continue to be committed throughout the 
life of the SJBEC Project. An irretrievable commitment of resources 
has been interpreted as resources used, consumed, destroyed, or 
degraded during the construction and operation of the proposed 
SJBEC Project, and that could not be retrieved or replaced for future 
use. The types of resources that would be committed to the building 
and operating the Preferred Alterantive or Proposed Action would 
be similar, though the two alterantives would differ in the specific 
location or size of the area that would be affected. These differences 
were highlighted throughout the effects analysis in this chapter, and 
are summarized in Exhibit S-7, Comparison of Effects. Irreversible 
and irretrievable commitments of resources for both of the action 
alternatives are summarized in Exhibit 3-154, Irreversible and 
Irretrievable Commitment of Resources. 

Exhibit 3-154 
Irreversible and Irretrievable Commitment of Resources 
Resource Type of Commitment/Reason for Commitment Irreversible Irretrievable 

Archaeological and 
Historical Sites 

Disturbance or removal of sites, interference with setting 
Construction and operation 

Yes Yes 

Traditional Cultural 
Places 

Disturbance or removal of sites, interference with visual setting 
Construction and operation 

Possible1 Possible1 

Paleontological 
Resources 

Disturbance or removal of fossils if encountered during pre-
construction surveys or unexpectedly during construction 

Yes No 

Social and Economic 
Conditions 

Financial resources used to construct and operate the proposed 
SJBEC Project 
Construction and operation 

Yes Yes 

Construction Materials 
and Fuels 

Use of:   

Aggregate Yes Yes 

Water Yes Yes 

Steel Yes Yes 

Aluminum Yes Yes 

Concrete Yes Yes 

Aggregate Yes Yes 

Fossil fuels Yes Yes 

1 At this t ime it is unknown if  the project would affect tradit ional  cul tural places, this determination wil l  be made as part 
of Section 106 consultation that is underway.  
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