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ABSTRACT

This Regional Mitigation Strategy for the Colorado Solar Energy Zones (Strategy or Solar RMS)
presents the Bureau of Land Management (BLM) reasoning and recommendations for compensatory
mitigation of solar energy development in Colorado solar energy zones (SEZs) and recommends a plan of
action for the approximate period 2017-2030. The BLM Strategy was developed with Argonne National
Laboratory under Federal Land Policy and Management Act (FLPMA, 1976) principles of multiple use and
sustained yield. The Strategy evaluates compensatory mitigation in terms of unavoidable (or residual)
impacts and compensatory mitigation measures at the site- (~13,000 acres) and landscape- (~6.5 million
acres) scales in the San Luis Valley — Taos Plateau Ecological Subregion. The Strategy has been prepared
in advance of anticipated land use activities and residual impacts at three SEZs in Conejos and Saguache
Counties, Colorado: the Antonito Southeast SEZ (about 9,700 acres), De Tilla Gulch SEZ (about 1,060
acres), and Los Mogotes East SEZ (about 2,500 acres).

This Strategy implements Department of the Interior (DOI) policy (DOI 2015) regarding
development of SEZ regional compensatory mitigation strategies as part of the BLM Solar Energy
Program or Western Solar Plan established through the “Approved Resource Management Plan
Amendments/Record of Decision for Solar Energy Development in Six Southwestern States” (Solar PEIS
ROD, October 2012). The Strategy aims to foster future SEZ leasing and streamlined project-specific
analysis of operator plans of development under the National Environmental Policy Act (NEPA). The
Strategy advances departmental policy to improve mitigation practices and procedures including public
and stakeholder engagement in developing compensatory mitigation options for future decisions by
BLM that consider landscape-level resource conditions and trends and the residual effects of large solar
facilities (> 20 MW) for each of the SEZs (Secretary of the Interior Order 3330, October 2013).

This Strategy was completed following public and stakeholder engagement during the period
2014-2015 and consists of BLM findings and recommendations regarding : (1) the residual impacts of
utility-scale solar development in the Colorado SEZs that may warrant regional compensatory
mitigation; (2) mitigation actions that can be implemented in the region and landscape to compensate
for those impacts; (3) how appropriate compensatory mitigation obligations could be valued and
calculated; and (4) how the impacts and mitigation actions would be monitored.

While the Strategy for the Colorado SEZs is not a BLM decision, it includes specific
recommendations to inform future BLM decisions, including but not limited to: a) recommendations for
additional non-development areas within the SEZs, b) conditions for future SEZ leasing, including
project-specific NEPA evaluation of impacts warranting compensatory mitigation in the region and
where and how regional compensatory mitigation might occur; and c) recommended requirements for
monitoring and adaptive management to measure and ensure mitigation effectiveness.
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1 INTRODUCTION AND PURPOSE

1.1 Purpose of the Strategy

The Bureau of Land Management (BLM) developed this Regional Mitigation Strategy for the
Colorado Solar Energy Zones (Strategy or Solar RMS) to meet two objectives. The BLM’s first objective is
to preliminarily assess the unavoidable (or residual) impacts associated with utility-scale solar energy
development in three solar energy zones (SEZs) in southern Colorado, and to inform stakeholders of that
assessment. The Strategy includes the BLM Interdisciplinary Team’s assessment and recommendations,
in consideration of stakeholder input, concerning the residual impacts of SEZ development that may
warrant compensation. Unavoidable or “residual impacts” are those adverse impacts that would remain
after the application of avoidance and minimization measures.

The BLM’s second objective is to use a landscape-based approach, based on best available data,
to make recommendations regarding compensatory mitigation options for certain residual impacts that
can be reasonably expected from utility-scale solar development in the SEZs. The Strategy is not a
decision. Rather, the Strategy includes findings and recommendations for BLM reference when
conducting analyses and decision-making relating to future SEZ development.

The three SEZs assessed by BLM Colorado and New Mexico and Argonne National Laboratory
(Argonne) are: Antonito Southeast SEZ (Conejos County), De Tilla Gulch SEZ (Saguache County), and Los
Mogotes East SEZ (Conejos County).! When evaluating these areas, the BLM identified and assessed
residual impacts at a landscape-scale in relation to the San Luis Valley-Taos Plateau Level IV ecoregion,
defined as the study area.? The potential residual impacts on this study area in relation to its overall
resource values, conditions, and trends are evaluated (Walston et al. 2016; Wescott et al. 2016).

Under the Federal Land Policy and Management Act (FLPMA, 1976), the BLM manages public
lands in accordance with multiple use and sustained yield principles, which include appropriately
maintaining the quality of ecological and other environmental and cultural values (many of these values
are also termed “ecosystem services”, which are benefits that humans receive from ecosystems) and
managing resources without permanent impairment of the productivity of the land. While contributing
to low carbon forms of energy generation, utility-scale solar development on the three BLM CO SEZ's
has the potential to encompass an extensive surface area, convert wildlife habitat, disturb water
recharge, contribute to atmospheric dust, modify views, and involve a long-term commitment of
resources. Per DOI mitigation policy (DOl 2015) and BLM’s policy on regional mitigation (Manual Section
1794; BLM 2016), BLM considers the mitigation hierarchy to avoid, minimize, rectify, reduce over time,
or compensate the direct, indirect, and cumulative impact of SEZ development.

While the BLM places a priority on avoiding and minimizing impacts, such measures may not be
sufficient. Therefore, the BLM is considering compensatory mitigation for those residual impacts that
warrant regional compensatory mitigation. Accordingly, this Strategy provides:

1 A fourth SEZ in Colorado, the Fourmile East SEZ, is not included in this evaluation. Background information and
discussion of a BLM Colorado Front Range District recommendation on this SEZ is provided in Section 1.3.

2 The ecoregion study area was selected to represent regional conditions in the area encompassing the SEZs.

Ecoregions are defined by the U.S. Environmental Protection Agency as areas of general similarity in the type,

quality, and quantity of environmental resources.
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1. Asummary of reasonably foreseeable residual impacts, including direct, indirect, or cumulative
impacts, as a result of development of the Antonito Southeast, De Tilla Gulch, and Los Mogotes
East SEZs (Appendix A).

2. Regionally important conditions and trends as characterized in the BLM San Luis Valley-Taos
Plateau Level IV Ecoregion Landscape Assessment (Walston et al. 2016), and the Landscape-
Level Cultural Heritage Values and Risk Assessment (Wescott et al. 2016) (Section 2.1.5.2).

3. Conceptual models that depict the relationships between resources, ecosystem functions and
services, and change agents (including human development and use, climate change, wildfire,
and invasive species) (Section 2.4.3.2.1; Appendix B).

4. The residual impacts that may warrant regional compensatory mitigation considering their
degree or magnitude, landscape context, resource function and trends, and the roles that the
impacted resources play (Section 2.4.3.2.2; Appendix C).

5. Regional or landscape goals and objectives, including those recommended in the applicable land
use plans, and a range of desired SEZ mitigation site outcomes (Section 2.5).

6. Arecommended method for calculating a regional compensatory mitigation obligation that
could be assessed to developers choosing to contribute to a mitigation fund, and an explanation
of how it was calculated for the Colorado SEZs. Also, the strategy includes the estimated cost of
regional compensatory mitigation actions, including acquisition, restoration costs, and
management costs to ensure effectiveness, additionality, and durability (Section 2.6).

7. Preliminary information on management of mitigation obligation revenues derived from
development of the Colorado SEZs (Section 2.7).

8. Recommended regional compensatory mitigation sites, actions, and desired outcomes for the
Colorado SEZs to contribute to achieving the regional goals and objectives (Section 2.8).

9. Discussion of how the mitigation outcomes should be monitored and what will happen if the
actions are not achieving the desired results (Section 2.9).

The BLM authorized officer will make a determination of compensatory mitigation requirements
for each SEZ prior to issuing the lease and notice to proceed and will also take into consideration:

e The National Environmental Policy Act (NEPA) analysis done for the lease sale (termed “pre-
auction NEPA), project permitting, and mitigation alternatives, including opportunity for

public and stakeholder participation and comments.

e Any changes to the applicable resource management plans (RMPs) or other plans that affect
management of the SEZs or possible mitigation sites.

e Theinput received from Government-to-Government consultation with tribes.

* Any other information that would update, correct, or otherwise supplement the information
contained in this strategy.
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1.2 Background

In 2012, the BLM and the U.S. Department of Energy published the “Final Programmatic
Environmental Impact Statement (PEIS) for Solar Energy Development in Six Southwestern States” (Final
Solar PEIS; BLM and DOE 2012). The Final Solar PEIS assessed the impact of utility-scale solar energy
development on public lands in the six southwestern states of Arizona, California, Colorado, Nevada,
New Mexico, and Utah. The Solar PEIS evaluated the impacts of the most established solar technologies
at that time, including photovoltaic, parabolic trough, and power tower technologies, and presented a
detailed analysis of the expected impacts of solar development within each of seventeen priority areas
for development (solar energy zones or SEZs). The “Approved Resource Management Plan
Amendments/Record of Decision (ROD) for Solar Energy Development in Six Southwestern States” (Solar
PEIS ROD, also called the Western Solar Plan) implemented a comprehensive solar energy program for
public lands in those states and incorporated land use allocations and programmatic and SEZ-specific
design features into land use plans in the six-state study area (BLM 2012a). Four SEZs were identified in
Colorado’s San Luis Valley (SLV), encompassing approximately 16,300 acres (66 km?). Solar development
within SEZs is expected to occur through the issuance of competitive leases.?

Comments on both the Draft Solar PEIS and the Supplement to the Draft Solar PEIS encouraged
the BLM to incorporate a robust mitigation framework and landscape-based approach into the solar
energy program, to address any residual impacts expected to result from solar development in the SEZs
despite avoidance of many impacts and the implementation of design features to minimize impacts.
Such a framework would seek to achieve strategic offset conservation or other compensatory outcomes
while addressing residual impacts expected as a result of solar development in the SEZs. In the
Supplement to the Draft Solar PEIS, and in the Final Solar PEIS, the BLM presented a draft framework for
regional mitigation planning.*

This solar regional mitigation strategy (SRMS) supports the implementation of the BLM’s
commitment to 1) strategize for regional compensatory mitigation (Solar PEIS ROD; BLM 2012a),
2) implement the mitigation hierarchy according to Departmental policy (DOI 2015) and BLM’s policy on
regional mitigation (Manual Section 1794; BLM 2016), and 3) implement Secretarial Order 3330 (2013).
The DOI and BLM mitigation policies require DOI agencies (and specifically, BLM) to consider reasonable
mitigation measures, which can consist of avoidance, minimization, rectification, reduction or
elimination of impacts over time, or compensation (i.e., the mitigation hierarchy®) (DOI 2015). The
BLM'’s implementation of the mitigation hierarchy as defined in the solar energy program begins with
the location and configuration of the SEZs, which helps to avoid resource conflicts. Avoidance is also
used within the boundaries of SEZs by identifying non-development areas. Minimization involves the

3In November 2016, the BLM issued a final rule defining competitive processes, terms, and conditions for leasing
public lands for solar and wind energy development. Land grants within SEZs will be issued competitively as
leases, rather than through non-competitive rights-of-way grants. The new rule became effective on December
19, 2016, 30 days after its publication in the Federal Register.

4 In the Final Solar Energy PEIS (BLM and DOE 2012), Appendix A, Section A.2.5, the BLM refers to solar regional
mitigation plans (SRMPs). To be consistent with guidance issued in the subsequent BLM Instruction
Memorandum 2017-021 (BLM 2016), the BLM herein adopts the terminology of solar regional mitigation
strategy (SRMS, or Strategy as shorthand).

5 Throughout this document, the terminology of avoidance and minimization may be used to also refer to other
parts of the mitigation hierarchy, specifically rectification and reduction or elimination of impacts over time.
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implementation of design features (such as those required by the Solar PEIS ROD) and management
practices meant to reduce the impacts. The Solar PEIS analyzed the impacts of solar development that
incorporated a robust suite of design features. The Solar PEIS ROD adopted this robust set of both
programmatic and SEZ-specific design features into the BLM’s solar energy program to minimize some of
the expected impacts of development onsite. All mandatory design features will be required to be
incorporated into the terms and conditions of leases for solar energy generation projects within SEZs.

This SRMS builds on the avoidance and minimization requirements identified in the Solar PEIS
ROD,® and therefore focuses on the last aspect of the mitigation hierarchy, compensatory mitigation.
Compensatory mitigation is evaluated by the BLM based on the need to address residual impacts to
resources (i.e., those impacts that cannot be avoided or minimized; also referred to as “unavoidable
impacts”). Figure 1-1 illustrates how mitigation measures identified in the Solar PEIS ROD, including
design features, are carried forward and are included, to the extent they apply, in project-specific NEPA
conducted following a submission of an application by a developer. It is important to note that
avoidance of resource impacts was included in designating the SEZs. Table 1-1 illustrates the context of
the per acre mitigation fee recommended in this SRMS document in comparison to other fees and costs
to be borne by the project developer through time. The fees and costs include rental and nameplate
capacity fees, costs for implementing design features to accomplish onsite mitigation, compensatory
mitigation fees, and bonding costs for reclamation of the project site following decommissioning.

This SRMS consists of recommendations to compensate for some of the residual impacts that
will remain after avoidance and minimization measures are taken. One major focus of this regional
compensatory mitigation strategy is to recommend a mitigation fee to be paid by the developer that will
offset those residual impacts and identify a suite of mitigation actions and locations, depending on
project-specific details, to invest mitigation fees to achieve mitigation goals and objectives, including
effectiveness, feasibility, durability, and additionality. The SRMS differs from project-level compensatory
mitigation development that has been conducted historically by the BLM. Specifically, the BLM describes
regional goals, measurable landscape objectives, desired mitigation outcome options, actions, and sites
as developed with public and stakeholder engagement in advance of project-specific analyses. This
SRMS references conditions and trends of various resources in the context of the larger landscape,’
identifies the desired outcomes for compensatory mitigation measures in the context of regional goals
and objectives, and includes the outline for a comprehensive protocol for monitoring the compensatory
mitigation actions. This strategy is intended to increase permit efficiencies and financial predictability for
developers in SEZs by increasing certainty around mitigation requirements and costs.

Concurrent with the development of this SRMS, BLM Colorado supported the development of
several studies designed to provide additional information on potential impacts of solar development
(i.e., a visual resource analysis [Sullivan et al. 2016], a dust impact study [Chang et al. 2016], and studies
on regional trends for ecological and cultural resources [Walston et al. 2016; Wescott et al. 2016]).
Information from these studies has been incorporated into the analyses conducted as part of this SRMS.

5 For example, because the Solar PEIS ROD recommended that power tower technology projects not be allowed in
the SEZs due to high potential for visual and water resource impacts, the BLM is restricting the applicability of
the recommendations of this SRMS to photovoltaic and parabolic trough technologies only. Restricting the
technologies addressed in this SRMS to lower-impact technologies minimizes impacts. Some new minimization
measures (in addition to the Solar PEIS design features) have been recommended in this SRMS (Section 2.4.2.1).
Conditions and trends of resources in the San Luis Valley/Taos Plateau region have been evaluated in a
concurrent Landscape Assessment study, described at
http://www.blm.gov/co/st/en/fo/slvfo/solar/landscape_assessment.html.



Regional Mitigation Strategy for the Colorado SEZs January 2017

*The per acre mitigation fee identified in the pre-auction decision will be based on identified impacts warranting
mitigation at that time, and could be modified if a subsequent project authorization decision identifies additional

impacts warranting mitigation.

Figure 1-1. Mitigation Flow Diagram for Solar Energy Development



Table 1-1. Costs Associated with Renewable Energy Development
(green highlighted element addressed in this Solar Regional Mitigation Strategy)

Cost Borne By Developer

When Paid

Disposition

Accepted Bid at Auction

At Issuance of Lease

U.S. Treasury
(BLM recovers reasonable costs)

Rent (per acre)

Nameplate Capacity Fee
(per megawatt)

Cost of implementation of design features
and other project-specific mitigation

Rental Fee- At Issuance of Lease
Namplate Capacity Fee — At the start of
electricity generation

During project construction and operation

U.S. Treasury

Spent by developer on project
implementation activities

Bond for post-closure reclamation of project
site

At Issuance of Lease

Held by BLM,
returned if not needed by BLM

Reclamation of project site after
decommissioning

Cost borne by lease-holder,
or BLM uses reclamation bond

Spent by developer (or BLM) on
reclamation activities

/T0Z Aibnupfsz3s oppaojo) ayi Jof ABa1n.ais uoipbiip |puoibay



Regional Mitigation Strategy for the Colorado SEZs January 2017

1.3 Fourmile East Solar Energy Zone

The Fourmile East SEZ, with an area of 2,882 acres (11.7 km?) and located in the southeast
portion of the San Luis Valley, was designated as a SEZ in the Solar PEIS ROD (BLM 2012a). The Solar PEIS
analysis for this SEZ identified the potential for significant impacts to cultural and Native American
resources from solar development. Subsequently, BLM Colorado undertook additional tribal
consultation to increase BLM’s understanding of Native American concerns at the Fourmile East SEZ.
BLM documented additional concerns brought forth by the San Luis Valley—affiliated Tribes who
identified additional and specific cultural/historical information. All sixteen affiliated San Luis Valley
Tribes were invited to participate in an ethnographic study and several were visited by BLM line officers,
BLM & U.S Forest Service archaeologists, and contractors. Those Tribes that participated included the
Jicarilla Apache, Diné (Navajo), and Southern Ute Tribes as well as the Pueblo of Picuris, each of which
have historic, traditional and existing ties to the study area.

New ecological, landscape, and cultural information, in addition to affiliated tribe’s concerns,
include: cumulative and residual impacts to important big game habitat, the Caminos Antiguos Scenic
Highway, the Old Spanish National Historic Trail, Great Sand Dunes National Park viewsheds, migratory
birds, and golden eagles. Based on Tribal consultation (Oct 2012-May 2015), “Cultural Continuity: An
Ethnographic Study Related to Potential Solar Development in the San Luis Valley, Colorado” (BLM;
Higgins et al., 2013); results of pilot BLM San Luis Valley - Taos Plateau Landscape-Level Cultural Heritage
Values and Risk Assessment (Feb 2014-August 2015; Wescott et al. 2016); and considering multiple
resource functions, conditions, and landscape trends identified in the SLV-TP Landscape Assessment
(Walston et al. 2016), BLM now plans to re-evaluate the designation of the Fourmile SEZ by completing a
new NEPA and land use planning process to consider amending the San Luis Valley Resource
Management Plan (RMP).

1.4 Solar Regional Compensatory Mitigation Strategy Development Process

During the period August 2012 through January 2014, the BLM piloted a regional mitigation
strategy for solar energy development with the Dry Lake SEZ in Nevada, which constituted the first
SRMS developed for an SEZ (BLM 2014b). BLM developed the Dry Lake SEZ SRMS simultaneously with,
and serving as a pilot test case for, the establishment of BLM’s policy on regional mitigation (Manual
Section 1794; BLM 2016). The Dry Lake SEZ SRMS was completed in 2014 (BLM 2014b) and, together
with the Departmental mitigation policy (DOI 2015), served as a guide for preparing this SRMS for the
Colorado SEZs.

The BLM developed this Strategy for Colorado SEZs largely following the outline for regional
mitigation planning presented in the Final Solar PEIS and Solar PEIS ROD, and the Dry Lake SEZ regional
mitigation strategy pilot (BLM Technical Note 444, March 2014). An interdisciplinary team (IDT) of
specialists from the BLM San Luis Valley Field Office in Colorado and the Taos Field Office in New
Mexico, with the support of Argonne National Laboratory, produced a preliminary product at each step
in the process, which was then presented and discussed in a public forum. The opportunity for written
comments was also extended to the public. The methods used and content of this SRMS incorporate
many of the ideas and comments received from the public.

The mitigation actions recommended in this strategy are designed to compensate for residual
impacts to habitat, cultural resources, visual resources and ecological services that are expected from
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the development of the Antonito Southeast, De Tilla Gulch, and Los Mogotes East SEZs (see Appendices
A and C for impact summary and degree of impact warranting mitigation). The SRMS also addresses
socioeconomic impacts and environmental justice issues for neighboring low-income and minority
populations. For the purpose of this analysis, the BLM assumes that all of the developable land within
the three SEZs will be impacted by solar development. BLM recommendations on the degree of
compensation consider the condition of the resource values present in the SEZs and also consider the
relative costs and benefits of the use of public lands for solar energy development, including the time
and effort required to restore the disturbed areas upon expiration of the leases. The recommended
compensatory mitigation actions are drawn from BLM IDT assessment, stakeholder recommendations,
the San Luis Valley and Taos RMPs (BLM 1991 and BLM 2012b), and the San Luis Valley — Taos Plateau
Level IV Ecoregion Landscape Assessment (BLM 2015). These documents describe resource
management goals and objectives and identify restoration and preservation needs within the landscape
in which the SEZs are located.

Under this Strategy, BLM’s recommended mitigation fees for the Colorado SEZs are primarily
based on the impacts of solar development in the SEZs, with modifiers incorporated to account for
various factors including the existing condition of the SEZs. As part of the BLM solar energy program,
long-term monitoring will be used to evaluate the effectiveness of the regional compensatory mitigation
strategy for the Colorado SEZs (consistent with the BLM Assessment, Inventory, and Monitoring [AIM]
Strategy [Toevs et al. 2011]). This regional compensatory mitigation strategy will be subject to continued
review and adjustment to ensure that mitigation desired outcomes are being met.

The timeline of this SRMS process, relative to a solar development project implementation
schedule, is provided in Figure 1-2. The compensatory mitigation obligation (fee) will be evaluated,
along with the environmental impacts of leasing a particular parcel of land within the SEZ for future
solar energy development, through a pre-auction NEPA analysis and established through an
accompanying decision. The compensatory mitigation obligation, site(s), and action(s) strategically
recommended in this Strategy will be considered in the project-specific NEPA evaluation (e.g.,
Environmental Assessment) required for planned solar energy development within the Colorado SEZs
(see Figure 1-1). At the conclusion of the project-specific NEPA evaluations, the BLM authorized officer
will identify the appropriate compensatory mitigation objective(s), obligation or fee, site(s), and
action(s) as part of the BLM'’s project decision. The compensatory mitigation objective(s), obligation or
fee, site(s), and action(s) selected by the authorized officer may differ from the recommendations made
in this SRMS document based on several factors, including but not limited to (1) new information
regarding the presence/absence of environmental resources that may change the potential for impact,
(2) implementation of additional design features, avoidance areas, or other technologies not evaluated
in the BLM Solar PEIS that would minimize impacts, (3) new information about additional mitigation
sites or actions; and/or (4) updated assessments of costs associated with impacts and an adjustment of
the base fee for inflation to current year dollars.

10
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1.5 Stakeholder Engagement & Involvement in the Solar Regional Compensatory Mitigation Strategy

BLM stakeholder engagement and input in developing the SRMS for the Colorado SEZs included
briefings to the Front Range Resource Advisory Council and County Commissioner, multiple news
releases, radio interviews, field visits, two workshops in the San Luis Valley, Colorado several web-based
meetings, grazing permittee meetings, and phone conversations during the period 2014-2015.
Representatives from federal and state agencies, and local government; nongovernmental organizations
concerned with issues such as environmental or recreational impacts; representatives from the solar
development industry and utilities; tribal representatives; and individual members of the public were
invited to attend these activities. Approximately twenty-five individuals and representatives from
organizations attended the kickoff workshop held September 10, 2014. During this workshop,
background on solar regional compensatory mitigation strategies and the Solar PEIS impact assessment
for the Colorado SEZs was provided to the attendees. In addition, there were field visits/open houses for
each of the three Colorado SEZs on September 8", 9", and 11",

The second workshop was held May 13-14, 2015. This workshop included a review of progress
on assessment of impacts and/or regional trends for air quality, visual, and cultural resources; a
discussion of regional goals and objectives and mitigation desired outcomes for the Antonito Southeast,
De Tilla Gulch, and Los Mogotes East SEZs; and presented candidate mitigation sites proposed by the
BLM and by stakeholders for consideration. The second workshop had about 25 attendees, including
individuals and representatives from agencies, nongovernmental organizations, the solar industry and
consultants to the industry, utilities, and tribes.

Additionally, the following webinars were held:

e on December 17, 2014, to provide information on revisions to impact tables and impacts
that may warrant regional compensatory mitigation;

e on February 5, 2015, to discuss comments received on impacts warranting mitigation, to
revisit mitigation goals and objectives and candidate mitigation sites, and to update
landscape assessment data; and

e onluly 7, 2015, to provide an update on regional goals and objectives, review candidate site
matrix revisions and additional spatial site narrowing criteria, and present a draft approach
to identifying the mitigation obligation

All presentations from the workshops and webinars were posted on the project documents web
page on the Colorado SEZs SRMS Project website at: http://www.blm.gov/co/st/en/fo/slvfo/solar/
solar_regional_mitigation.html

Additional baseline information and materials, including BLM CO SEZ hydrological studies and
sensitive species surveys were provided for stakeholder review and are posted on the project website
documents page.

Throughout the project, stakeholders were invited to comment on interim draft materials,
including the summary of residual impacts, assessment of residual impacts that may warrant regional
compensatory mitigation for the three Colorado SEZs, the regional goals and objectives and the
mitigation desired outcomes, the matrix used to evaluate candidate compensatory mitigation sites and
activities proposed for the Colorado SEZs, and the preliminary recommended mitigation fee.

12
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Stakeholders were also asked to submit recommendations for mitigation sites. Many stakeholder
comments were discussed during the workshops and webinars and were used to guide development of
this strategy.

13
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2 MITIGATION STRATEGY —COLORADO SOLAR ENERGY ZONES

2.1 Description of the Colorado Solar Energy Zones and Surrounding Region

2.1.1 General Description of the Antonito Southeast Solar Energy Zone

The Antonito Southeast SEZ is located in southeastern Conejos County (2010 Census population
of 8,256) at the southern extent of the San Luis Valley, on the Colorado state boundary with New
Mexico, and adjacent to the Rio Grande del Norte National Monument. The total area of the Antonito
Southeast SEZ, as shown in Figure 2-1, is 9,729 acres (39.4 km?), including 17 acres (0.07 km?) of wetland
and lake areas identified in the Solar PEIS ROD as non-development areas. The total developable area of
the SEZ as identified in the final Solar PEIS and ROD is 9,712 acres (39.3 km?). The nearest major road
accessing the Antonito Southeast SEZ is U.S. 285 which runs along the western boundary of the SEZ. The
area around the SEZ is sparsely populated.

Conejos County has a high percentage of low income population relative to that of the rest of
Colorado (percent in poverty is 23% relative to Colorado overall of 13% in poverty; U.S. Census 2015). It
also has a large Hispano population of 56% (relative to 21% Hispano population in Colorado as a whole).
The closest community to the Antonito Southeast SEZ is Antonito, Colorado (Population 781 in 2010),
about 2 mi (3 km) to the northwest. Antonito and several smaller, historic agricultural community
neighborhoods in Conejos County, include low income populations (50% low income in Antonito vs 30%
in Colorado as a whole) and minority populations (75% minority in Antonito vs 30% in Colorado as a
whole) (EPA EJScreen Tool 2015).

Culturally, the Antonito Southeast SEZ and surrounding area is rich and notably encompassed by
tribal, Hispano, and other cultural land use heritage that precedes U.S. public lands tenure and BLM
solar energy planning by thousands of years. Multi-generational rural agriculture including SEZ area
livestock grazing, sustenance hunting and recreational life ways tracing to the Mexican and Territorial
era Conejos Land Grant, Homestead Act, and early Statehood period (1830-1910) distinguish the
Antonito Southeast SEZ and surrounding area. The SEZ occurs within the congressionally-designated
Sangre de Cristo National Heritage Area (March 2009).

2.1.2 General Description of the De Tilla Gulch Solar Energy Zone

The De Tilla Gulch SEZ is located in Saguache County in south-central Colorado at the northern
end of the San Luis Valley. The developable area of the De Tilla Gulch SEZ, as shown in Figure 2-2, is
1,064 acres (4.3 km?). When the SEZ was first proposed in the Draft Solar PEIS, the southern boundary
was set at approximately one quarter mile from the Old Spanish National Historic Trail, which runs from
east to west near the southern SEZ boundary. Although indirect impacts to the Trail from solar
development in the SEZ would be likely, direct impacts were avoided through siting 0.25 miles from the
trail. In the Final Solar PEIS and ROD, the size of the SEZ was reduced by 458 acres (1.9 km?) to reduce
impacts on an active Gunnison prairie dog colony, on pronghorn winter range and winter concentration
area, and on the proposed Cochetopa Scenic Byway.

The town of Saguache is located about 6 mi (10 km) southwest of the SEZ. The towns of Moffat
and Crestone are visible from the SEZ and are located about 9 (14 km?) and 17 miles (27 km?) from it

15
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respectively. Alamosa is located about 50 mi (80 km) south of the SEZ. The nearest major road access is
U.S. 285, a two-lane highway, which passes along the northwestern border of the SEZ.

Saguache County has a high percentage of low income population relative to that of the rest of
Colorado (percent in poverty is 29% relative to Colorado overall of 13% in poverty; U.S. Census 2015). It
also has a large Hispano population of 40% (relative to 21% in Colorado as a whole).

2.1.3 General Description of the Fourmile East Solar Energy Zone

The Fourmile East SEZ is located in Alamosa County in south-central Colorado, in the
southeast portion of the San Luis Valley. The developable area of the Fourmile East SEZ, as shown in
Figure 2-3, was estimated as 2,882 acres (11.7 km?) in the Final Solar PEIS and ROD. About 3,882 acres
(15.7 km?) were originally identified for analysis in the Draft Solar PEIS, but through the Solar PEIS ROD
the BLM eliminated 999 acres (4 km?) and identified a total of about 1 acre (0.004km?) of dispersed
wetlands as non-development areas. The eliminated areas were primarily on the west side of the SEZ to
avoid or minimize impacts on known cultural resources, a historic playa basin, Caminos Antiguos Scenic
Byway, the Old Spanish National Historic Trail, the Pike National Historic Trail, big game winter range,
and important riparian habitat. The nearest major road access to the SEZ is via U.S. 160 which runs
from west to east about 0.6 mi (1 km) south of the SEZ, while CO 150 runs north—south near the
eastern border of the SEZ.

The town of Alamosa is located about 13 mi (21 km) west of the SEZ and had an estimated 2013
population of 9,562. In 2014, the county population was 16,177. Great Sands Dunes National Park is
located about 9 mi (14 km) north of the SEZ on CO 150. The San Luis and Rio Grande Railroad serves the
area, as well as the Rio Grande Scenic Railroad.

As stated in Section 1.3, the BLM has concluded that this area is no longer suitable for utility
scale solar development due to the potential for significant impacts to cultural and Native American
resources from solar development.

2.1.4 General Description of the Los Mogotes East Solar Energy Zone

The Los Mogotes East SEZ is located in Conejos County in south-central Colorado in the southern
San Luis Valley. The developable area of the Los Mogotes East SEZ, as shown in Figure 2-4, is 2,650 acres
(10.7 km?). About 5,918 acres (24 km?) were originally identified for analysis in the Draft Solar PEIS, but
the BLM eliminated 3,268 acres (13.2 km?) on the western side of the SEZ to avoid or minimize impacts
on significant cultural resources; grazing allotments; an important riparian area; Gunnison prairie dog,
burrowing owl, ferruginous hawk, mountain plover, pronghorn birthing and winter habitat; and visual
resources. The nearest major road access to the SEZ is via U.S. 285, southbound from the City of
Alamosa which runs north-south about 3 mi (5 km) to the east of the SEZ.

Several small towns and communities including Romeo, La Jara, Manassa, Sanford, and Capulin
(with populations of 404, 818, 980, 870, and 200, respectively [U. S. Census 2015]) are located near to
the SEZ at distances ranging from between 3-6 miles mi (5 km) directly to the east, northeast, and north
of the SEZ on U.S. 285. The Conejos County seat at Conejos and the town of Antonito are 4.4 and
5.2 miles from the SEZ respectively but not visible from it. As is the case for the Antonito Southeast SEZ,
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Figure 2-1. Antonito Southeast Solar Energy Zone and Surrounding Areas as Identified in the Solar
PEIS (Source: BLM and DOE 2012)
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Figure 2-2. De Tilla Gulch Solar Energy Zone and Surrounding Areas as Identified in the Solar PEIS
(Source: BLM and DOE 2012)
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Figure 2-3. Fourmile East Solar Energy Zone and Surrounding Areas as Identified in the Solar PEIS
(Source: BLM and DOE 2012)
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Figure 2-4. Los Mogotes East Solar Energy Zone and Surrounding Areas as Identified in the Solar
PEIS (Source: BLM and DOE 2012)
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agricultural community neighborhoods in Conejos County near the Los Mogotes East SEZ include low-
income (51% vs 30% CO average) and minority (51% vs 30% CO average) populations adjacent to the SEZ
(EPA EJScreen Tool 2015).

Culturally, the Los Mogotes E SEZ area is rich and notably encompassed by tribal, Hispano, and
other cultural land use heritage that precedes U.S. public lands tenure and BLM solar energy planning by
thousands of years. Multi-generational rural agriculture including livestock grazing, sustenance hunting
and recreational life ways tracing to the Mexican and Territorial era Conejos Land Grant, Homestead
Act, and early Statehood period (1830-1910) distinguish the Los Mogotes East SEZ and surrounding area.
The SEZ occurs within the congressionally designated Sangre de Cristo National Heritage Area (March
2009).

2.1.5 Landscape Intactness of the Colorado Solar Energy Zones and the Region

In 2016, the BLM San Luis Valley — Taos Plateau Level IV Ecoregion Landscape Assessment
(Walston et al. 2016) was completed. The study area of the landscape assessment (LA) encompasses the
Colorado SEZs; the study was conducted to document the current status of San Luis Valley-Taos Plateau
conservation elements (CEs) at the ecoregional scale and evaluate the trends and vulnerability of these
resources to change agents over time. The LA was based on approaches similar but not identical to BLM
Rapid Ecoregional Assessment (REA) approaches completed for the Colorado Plateau and Mojave Basin
and Range Ecoregions (BLM 2012c; BLM 2013). Similar to the REAs, the LA serves multiple purposes in
an ecoregional context, including identifying and answering important management questions;
understanding key resource values; understanding the influence of various change agents;
understanding projected ecological trends; identifying and mapping key opportunities for resource
conservation, restoration, and development; and providing a baseline to evaluate and guide future
actions.

One useful product of the LA is the development of the Landscape Intactness Model. This
geospatial model was created to represent the level of intactness or naturalness throughout the
ecoregion at the time in which the LA was prepared (2015). A near-term future landscape intactness
model was also developed to characterize the anticipated future intactness of the landscape (modeled
for approximately the year 2025). Because ecological intactness is generally considered to be a function
of the intensity of and proximity to human developments (Theobald 2013), this landscape intactness
model is a combination of two primary factors—human land use and a distance-decay function from
land uses. Different land use categories were assigned a relative value between 0 and 1, representing
very high landscape alteration to very little landscape alteration. For example, high-density urban areas
received values closer to 0, whereas intact undisturbed areas received values closer to 1. The distance
decay function considered the proximity of each site to human land uses. Table 2-1 lists a number of
examples of land use and distance decay scores for various stressor categories in the ecoregion. A full
description of the landscape intactness model and how it was developed can be found in the LA report
(Walston et al. 2016).

The current and near-term future landscape intactness models were summarized to 1 km?
reporting units and categorized to represent intactness in one of six classes (from very low to very high
intactness) (Figure 2-5). The resulting map provides a composite view of the relative impacts of current
and future land uses across the entire ecoregion. Darker green areas indicate apparently least impacted
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Table 2-1. Landscape Intactness Model Impacting Factors, Site Impact Scores, and Distance Decay
Scores for the San Luis Valley — Taos Plateau Landscape Assessment.! (Source: Walston et al. 2016)

Presumed | Distance of
Site Impact Relative Influence
Human Land Use or Impact Factor Score? Stress® (m)* Function®
Transportation
Dirt roads, OHV trails 0.75 Low 500 Linear
Local roads 0.3 Medium 1000 Logistic
Primary highways 0.015 High 4000 Logistic
Urban and Industrial Development
Low density development (including rural 0.6 Medium 1000 Logistic
development)
Medium density development 0.35 Medium 2000 Logistic
High density development 0.015 High 4000 Logistic
Communication Towers 0.6 Low 200 Linear
Powerlines / transmission lines 0.6 Low 200 Linear
Mines and oil/gas well pad locations 0.2 High 1000 Logistic
Urban Polygons (BLM and U.S. Census Bureau) 0.015 High 4000 Logistic
High Impervious Surfaces (NLCD Imperv > 40) 0.3 Medium 500 Logistic
Urban Lights (NASA Night Lights > 200) 0.05 High 4000 Logistic
Managed and Modified Land Cover
Low agriculture (ruderal forest, recently burned, 0.7 Low 500 Linear
recently logged, etc.)
Pasture (landcover) 0.7 Low 500 Linear
Grazing allotment polygons 0.7 Low 500 Linear
Introduced vegetation (i.e., invasive species) 0.6 Medium 500 Linear
Cultivated agriculture 0.35 Medium 2000 Linear

1 Modeling approach and parameters are adopted from the Landscape Condition Model prepared for the Mojave Basin and
Range Rapid Ecoregional Assessment (BLM 2013).

2 Site Impact Score ranges between 0 and 1 and provides an indication of presumed ecological stress or impact. Lower
values (closer to 0) indicate a greater site impact. Values adopted from previous modeling efforts by Brown and Vivas
(2005), Woolmer et al. (2008), Comer and Hak (2012), and Theobald (2013).

3 Presumed relative stress indicates the level of influence the impacting factor has relative to other impacting factors. For
example, high-density developments such as urban areas have the highest relative stress scores.

4 Distance of influence is the minimum distance at which intactness values approach 1.0. Values adopted from previous
modeling efforts by Comer and Hak (2012), which described the methodology for completing the Landscape Condition
Model for the BLM Mojave Basin and Range REA.

5 Distance decay functions for impacting factors with low or medium relative levels of stress were evaluated with linear or
logistic functions. Distance decay functions for impacting factors with high relative levels of stress were evaluated with
logistic functions.
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Figure 2-5. Current (2015) and Near-term Future (e.g., 2025-2030) Landscape Intactness Models for the San Luis Valley-Taos Plateau
Level IV Landscape Assessment. Landscape intactness is summarized to 1 km? reporting units and categorized from very low
intactness (dark blue) to very high intactness (dark green). (Source: Walston et al. 2016).
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areas (most intact) and blue areas are the most impacted (least intact). According to this landscape
intactness model, most of the impacts in the study area occur near urban areas and along roadways. It is
important to note that the near-term future intactness model assumes full build-out solar energy
development (that is, development on 80% of the SEZ area) on the three Colorado SEZs. Current and
future landscape intactness for each of the Colorado SEZs is shown in Figures 2-6 and 2-7.

Results of the current and near-term future landscape intactness models depict the degree of
human modification across the region and are used in this SRMS as general indicators of ecological
integrity. However, these models do not incorporate other measures of ecological function and
structure such as the presence of insect pests and diseases, climate change, and measures of
biodiversity — all of which are important attributes of ecological integrity that are not directly measured
through human disturbance proxies. For this reason, the ecological evaluations presented in this SRMS
are not solely based on the landscape intactness model, but also incorporate several other regional
models and assessments prepared to address climate change, invasive species, insects, and diseases,
soils, hydrology, biodiversity, and fire.

Climate change models are important indicators of ecosystem change and may be useful in
evaluating conditions and trends of select natural resources. The LA report also describes the process for
characterizing current and potential future climate change in the San Luis Valley — Taos Plateau
ecoregion. Climate change models developed for the LA were based on predicted future seasonal
changes in precipitation and temperature obtained from the PRISM Climate Group
(http://www.prism.oregonstate.edu/) and simulation results from the International Panel on Climate
Change (IPPC) general circulation models. Current and future climate change model results for the
ecoregion were summarized within 4 km grid cells and are displayed in Figure 2-8.

A summary of the Ecological Systems CEs in the ecoregion that were evaluated in the LA are
presented in Figure 2-9. In total, there were four broad ecological systems evaluated in the LA, based on
vegetation macrogroups: Basin Grassland & Shrubland, Montane & Subalpine Conifer Forest, Pinyon-
Juniper Woodland, and Riparian & Wetland System:s.

The current and future intactness of Ecological Systems macrogroups in the ecoregion were
evaluated in the LA (Walston et al. 2016) and used to inform the assessment of regional conditions and
trends presented in Section 2.1.5.2. These assessments of condition and trend incorporated geospatial
intersections with Change Agent models and LANDFIRE vegetation departure (VDEP; USGS 2008) to
understand the potential for these systems to experience perturbation and evaluate how current
vegetation communities have changed relative to historic conditions (see Figures 2-10 through 2-13).
For example, based on evaluations presented in the LA, the basin grassland and shrubland macrogroup,
which comprises the majority of the SEZs considered in this SRMS, is within areas of high current
ecological intactness. Approximately 46% of these systems occur in areas of high current ecological
intactness (Figure 2-10; Figure 2-13). Future trends in ecological intactness indicate a decrease in
ecological intactness within basin grassland and shrubland systems notably along a western axis that
extends in the study area from Poncho Pass in the north to the Taos Plateau in the south. The amount of
these systems occurring within areas of high and very high ecological intactness is expected to decrease
by approximately 12% in the near-term (i.e., by 2030) (Figure 2-13).
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Figure 2-6. Current (2015) Landscape Intactness at Each of the Three Colorado Solar Energy Zones
(Source: Walston et al. 2016)
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Figure 2-7. Near-term Future (e.g., 2025-2030) Landscape Intactness at Each of the Three Colorado
Solar Energy Zones (Source: Walston et al. 2016)
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Figure 2-8. Current (2015) and Future (approximately the years 2040-2069) Climate Change Potential for the Ecoregion (Source: Walston et
al. 2016)
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Figure 2-9. Distribution of Ecological Systems Conservation Elements in the San Luis Valley-Taos
Plateau Landscape Assessment Study Area (Source: landfire.gov; Walston et al. 2016)
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Figure 2-10. Current (2015) and Near-term Future (e.g., 2025-2030) Landscape Intactness of Basin Grasslands and Shrublands. NOTE:
This landscape intactness model does not include LANDFIRE Vegetation Departure (VDEP). Data Source: LANDFIRE EVT (USGS 2010).
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Figure 2-11. Current (2015) Distribution and Status of the Basin Grassland and Shrubland Ecological System Relative to Change Agents. Data
Source: LANDFIRE EVT (USGS 2010).

$73S 0pp.J0oj0) 3Y3 40f AB331043S UOIILBIIN [PUOIDIY

/T10Z Aionupr



23

Figure 2-12. Potential Future Vulnerability of the Basin Grassland and Shrubland Ecological System to Change Agents. Data Source:
LANDFIRE EVT (USGS, 2010). Future climate change projections were made for a 2040-2069 temporal period; all other future
change agent models were developed for a 2015-2030 temporal period.
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Figure 2-13. Predicted Trends in Basin Grassland and Shrubland Habitat within the Study Area
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Approximately 51% of the basin grassland and shrubland systems are within areas of low
current human development intensity (Figure 2-11; Figure 2-13). Future trends in human development
indicate an increase in human development intensity within these systems. The amount of basin
grassland and shrubland systems occurring within areas high and very high human development
intensity is expected to increase by approximately 10% in the near-term (i.e., by 2030) (Figure 2-12;
Figure 2-13).

The majority of basin grassland and shrubland systems are within areas of low to moderate
current climate change, as measured by the relative change in current precipitation and temperature
from historic baseline period precipitation and temperature (Figure 2-11; Figure 2-13). Future trends in
climate change indicate portions of basin grassland and shrubland systems with high or very high
potential for climate change in the long-term future (i.e., by 2069) (Figure 2-12; Figure 2-13).
Approximately 26% of these systems are located in areas with high or very high potential for future
climate change (Figure 2-12; Figure 2-13).

The majority of basin grassland and shrubland systems are within areas of very low current fire
occurrence density (Figure 2-11; Figure 2-13). Future trends in wildfire indicate little change in wildfire
potential in these systems. Over 90% of basin grassland and shrubland systems have low or moderate
near-term future (i.e. by 2030) potential for wildfire (Figure 2-13). The greatest potential for future
wildfire occurs in the southern portion of the distribution of these systems in New Mexico (Figure 2-12).

The majority of basin grassland and shrubland systems are within areas of very low current
density of invasive species, insects, and disease (Figure 2-11; Figure 2-13). Future trends indicate an
increase in potential spread of invasive species, insects, and disease in some portions of these systems
in the study area (Figure 2-12; Figure 2-13). Areas of potential near-term future (i.e., by 2030) spread of
invasive species, insects, and disease include areas of urban and rural human expansion and potential
energy development (Figure 2-12).

2.1.6 Regional Setting-San Luis Valley-Taos Plateau Landscape

2.1.6.1 General Description
Antonito Southeast SEZ

The Antonito Southeast SEZ is situated within 5 mi (8 km) of four specially designated areas: 1
mile (1.6 km) from the Rio Grande del Norte National Monument; 5 miles (8 km) from the San Luis Hills
area of critical environmental concern (ACEC); 3 miles (5 km) from the Cumbres & Toltec Scenic Railroad
ACEC; and 2 miles (3 km) from the San Antonio Gorge ACEC in New Mexico. Other specially designated
lands within 20 mi (32 km) of the SEZ include: Rio Grande Corridor Special Recreation Management Area
(SRMA) (5 and 6 mi [10 km] from the Antonito Southeast SEZ), the San Luis Hills Wilderness Study Area
(WSA) and San Antonio WSA in New Mexico (2 mi [3 km] and 6 mi [10 km] from the SEZ, and the Rio
Grande Wild and Scenic River corridor in New Mexico (8.5 mi [14 km] from the SEZ).

The Antonito Southeast SEZ is located in a relatively undeveloped rural area in the south-central
part of the San Luis valley basin between two large mountain ranges. The area immediately to the north
and east is urban, industrial or used for agriculture. Land within the SEZ is undeveloped scrubland
characteristic of a high-elevation, semiarid basin, which is used for cattle grazing. The Antonito
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Southeast SEZ is located primarily within the San Luis Shrublands and Hills Level IV ecoregion, dominated
by big sagebrush, rubber rabbitbrush, and winterfat, western wheatgrass, green needlegrass, blue
grama, and needle-and-thread. Small areas of the northern portions of the SEZ are within the San Luis
Alluvial Flats and Wetlands Level IV ecoregion, although most areas within this ecoregion have been
converted to irrigated cropland. Remaining shrubland communities include shadscale, fourwing
saltbush, and greasewood. These ecoregions are located within the Colorado/New Mexico Plateau Level
lIl ecoregion. Based on LandFire Existing Vegetation Types (EVT), there are two primary vegetation
communities that occur in the developable portion of the SEZ (Table 2-2): Inter-Mountain Basins Semi-
Desert Shrub Steppe and Inter-Mountain Basins Mixed Salt Desert Scrub. Additional cover types within
the SEZ include Inter-Mountain Basins Greasewood Flats, Inter-Mountain Basins Big Sagebrush
Shrubland, and Pinyon-Juniper Woodlands. Land cover types in the vicinity of the Antonito Southeast
SEZ are presented in Figure 2-14 and 2-15. Sensitive habitats on the SEZ include ephemeral dry washes.

De Tilla Gulch SEZ

The De Tilla Gulch SEZ is situated within 5 mi (8 km) of the Old Spanish National Historic Trail.
The congressionally-designated route of the Old Spanish National Historic Trail parallels the southern
border of the SEZ about 0.25 mi (0.4 km) south of the SEZ. There is one USFS roadless area located
within 5 mi (8 km) of the SEZ. Several additional specially designated areas are within the viewshed of
the SEZ.

The De Tilla Gulch SEZ is located in the northwestern portion of the San Luis Valley, part of the
San Luis Basin, a large, high-elevation, basin within the Rocky Mountains. The San Juan Mountains to the
west and the Sangre de Cristo Range to the east form the rim of the basin. The land is undeveloped and
is used for grazing. Little commercial or industrial activity exists in the surrounding area, while
agricultural areas lie to the east and to the south. The SEZ is located within the San Luis Shrublands and
Hills Level IV ecoregion, which supports shrublands, grasslands, and pinyon-juniper woodlands on upper
elevations of the San Luis Hills. The dominant species in this ecoregion are big sagebrush, rubber
rabbitbrush, winterfat, western wheatgrass, green needlegrass, blue grama, and needle-and-thread.
This ecoregion is located within the Colorado/New Mexico Plateau Level Ill ecoregion.

Ecological Systems Conservation Elements within the ecoregion are presented in Figure 2-9. At a
more local scale, land cover types in the vicinity of the De Tilla Gulch SEZ are shown in Figure 2-14 and
2-15. According to Table 2-3, there are four primary land cover types that occur within the De Tilla Gulch
SEZ developable area: Inter-Mountain Basins Semi-Desert Shrub Steppe, Inter-Mountain Basins Mixed
Salt Desert Scrub, Inter-Mountain Basins Greasewood Flat, and Southern Colorado Plateau Sand
Shrubland. There are over ten additional cover types in the vicinity (i.e., within 5 mi, or 8 km) of the SEZ
(Table 2-3). Sensitive habitats on the SEZ include ephemeral dry washes.
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Table 2-2. Land Cover Types and Acreage Amounts in the Vicinity of the Antonito Southeast Solar Energy Zone (Sources: landfire.gov;

Walston et al. 2016)

Acres in the Acres in the
SEZ Percent SEZ Affected Percent of
Acres in the Developable | of Total Area Affected
Landcover Types Ecoregion Area SEZ (%)* (5 mi Buffer) Area (%)?
Natural Systems
Inter-Mountain Basins Semi-Desert Shrub Steppe 413,347 4,413.2 45.4% 42,796.7 34.7%
Inter-Mountain Basins Mixed Salt Desert Scrub 167,464 4,200.8 43.3% 22,593.9 18.3%
Inter-Mountain Basins Greasewood Flat 432,043 668.3 6.9% 8,199.5 6.6%
Inter-Mountain Basins Big Sagebrush Shrubland 739,814 325.6 3.4% 15,194.4 12.3%
Pinyon-Juniper Woodland 160,802 12.9 0.1% 4,171.4 3.4%
Southern Rocky Mountain Ponderosa Pine Woodland 255,763 8.2 0.1% 1,763.4 1.4%
Rocky Mountain Lower Montane-Foothill Shrubland 51,229 2.2 0.0% 86.5 0.1%
Inter-Mountain Basins Semi-Desert Grassland 15,468 1.1 0.0% 163.5 0.1%
Rocky Mountain Wetland-Herbaceous 12,585 0.2 0.0% 315.6 0.3%
Southern Colorado Plateau Sand Shrubland 259,173 0.0 0.0% 1,634.8 1.3%
Rocky Mountain Subalpine/Upper Montane Riparian Systems 30,029 0.0 0.0% 1,270.8 1.0%
Rocky Mountain Montane Riparian Systems 27,755 0.0 0.0% 589.1 0.5%
Open Water 34,461 0.0 0.0% 350.0 0.3%
Southern Rocky Mountain Dry-Mesic Montane Conifer Forest and 248,042 0.0 0.0% 222.6 0.2%
Woodland
Developed and Disturbed Systems

Developed 240,237 68.7 0.7% 8,200.3 6.6%
Introduced Vegetation (i.e., invasive species) 91,295 16.2 0.2% 1,690.9 1.4%
Agriculture 430,830 0.7 0.0% 14,383.1 11.7%

1 Values represent the percent acreage in SEZ developable area relative to the entire SEZ (9,712 acres).
2 Values represent the percent acreage in SEZ affected area (5 mile buffer around SEZ) relative to the entire 5-mile buffer area (123,445 acres).

$73S 0pp.J0oj0) 3Y3 40f AB331043S UOIILBIIN [PUOIDIY

/T10Z Aionupr



Regional Mitigation Strategy for the Colorado SEZs January 2017

Figure 2-14. Land Cover Types in the Vicinity of the San Luis Valley-Taos Plateau Landscape
Assessment Study Area (Source: landfire.gov; Walston et al. 2016)
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Figure 2-15. Land Cover Types in the Vicinity of the Colorado Solar Energy Zones (Source:
landfire.gov; Walston et al. 2016)
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Table 2-3. Land Cover Types and Amounts in the Vicinity of the De Tilla Gulch Solar Energy Zone (Sources: landfire.gov; Walston et al. 2016)

Acres in the Acres in the
SEZ Percent of SEZ Affected Percent of
Acres in the Developable Total SEZ Area Affected
Landcover Types Ecoregion Area (%)* (5 mi Buffer) Area (%)?
Natural Systems

Inter-Mountain Basins Semi-Desert Shrub-Steppe 413,347 554.2 52.1% 6,916.2 9.6%
Inter-Mountain Basins Mixed Salt Desert Scrub 167,464 277.3 26.1% 9,652.1 13.4%
Inter-Mountain Basins Greasewood Flat 432,043 145.4 13.7% 22,140.0 30.8%
Southern Colorado Plateau Sand Shrubland 259,173 62.0 5.8% 5,348.4 7.4%
Rocky Mountain Lower Montane-Foothill Shrubland 51,229 2.4 0.2% 310.7 0.4%
Inter-Mountain Basins Big Sagebrush Shrubland 739,814 0.7 0.1% 2,290.4 3.2%
Inter-Mountain Basins Semi-Desert Grassland 15,468 0.4 0.0% 187.9 0.3%
Southern Rocky Mountain Ponderosa Pine Woodland 255,763 0.2 0.0% 878.5 1.2%
Pinyon-Juniper Woodland 160,802 0.0 0.0% 6,294.4 8.8%
Southern Rocky Mountain Dry-Mesic Montane Mixed Conifer Forest

and Woodland 248,042 0.0 0.0% 2,822.0 3.9%
Inter-Mountain Basins Aspen-Mixed Conifer Forest and Woodland 438,093 0.0 0.0% 1,103.7 1.5%
Rocky Mountain Aspen Forest and Woodland 241,068 0.0 0.0% 822.9 1.1%
Southern Rocky Mountain Mesic Montane Mixed Conifer Forest and

Woodland 317,591 0.0 0.0% 327.1 0.5%
Open Water 34,461 0.0 0.0% 279.3 0.4%
Rocky Mountain Wetland-Herbaceous 12,585 0.0 0.0% 260.2 0.4%

Developed and Disturbed Systems

Developed 240,237 17.6 1.7% 5,318.8 7.4%
Agriculture 430,830 0.9 0.1% 5,065.5 7.0%
Introduced Vegetation 91,295 0.7 0.1% 1,208.9 1.7%

! Values represent the percent acreage in SEZ developable area relative to the entire SEZ (1,064 acres).
2 Values represent the percent acreage in SEZ affected area (5 mile buffer around SEZ) relative to the entire 5-mile buffer area (71,871 acres).
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Los Mogotes East SEZ

The Los Mogotes East SEZ is situated within 5 mi (8 km) of the Los Mogotes East ACEC (located
1 mi [1.6 km] west of the SEZ). Many specially designated areas are located within 25 mi (40 km) of the
Los Mogotes East SEZ. Two ACECs—San Luis Hills and Cumbres & Toltec—are located in Colorado, and
the San Antonio Gorge ACEC is located in New Mexico. Two BLM-administered WSAs—San Antonio in
New Mexico and San Luis Hills in Colorado—are within 10 to 12 mi (16 to 19 km) of the SEZ. Portions of
two designated USFS-administered wilderness areas—South San Juan in Colorado and Cruces Basin in
New Mexico—are in the viewshed of the SEZ. The SEZ is also visible from several roadless areas within
the Rio Grande and Carson National Forests located to the west and south of the SEZ. Portions of U.S.
285 and CO 17 and CO 159 have been designated as the Los Caminos Antiguos Scenic Byway by both the
state and BLM which passes within 3 mi (5 km) of the SEZ. The SEZ is located within the boundaries of
the Sangre de Cristo National Heritage Area (NHA). The assumed route of the West Fork of the North
Branch of the Old Spanish Trail parallels within 1 mi (1.6 km) the eastern boundary of the SEZ.

The Los Mogotes East SEZ is undeveloped and rural, is located in the southwestern San Luis
Valley, part of the San Luis Basin, a large, high-elevation basin within the Rocky Mountains. The San Juan
Mountains to the west and the Sangre de Cristo Range to the east form the rim of the basin. There is no
development on the land, other than range improvements associated with the Little Mogotes grazing
allotment which is currently used for grazing cattle. The Los Mogotes East SEZ is located primarily within
the San Luis Alluvial Flats and Wetlands Level IV ecoregion. Although most areas within this ecoregion
have been converted to irrigated cropland, remaining shrubland communities include shadescale,
fourwing saltbush, and greasewood. The northwestern portion of this SEZ is located within the San Luis
Shrublands and Hills Level IV ecoregion, which supports shrublands, grasslands, and pinyon-juniper
woodlands on upper elevations of the San Luis Hills. The dominant species in this ecoregion are big
sagebrush, rubber rabbitbrush, winterfat, western wheatgrass, green needlegrass, blue grama, and
needle-and-thread. These ecoregions are located within the Colorado/New Mexico Plateau Level llI
ecoregion.

Vegetation communities on and in the vicinity of the Los Mogotes East SEZ are shown in Figure
2-14 and 2-15. Existing vegetation on the SEZ is primarily Inter-Mountain Basins Semi-Desert Shrub
Steppe. Additional cover types within the SEZ developable area include Inter-Mountain Basins Mixed
Salt Desert Scrub and Inter-Mountain Basins Greasewood Flat. Less than 1 acre (<0.01 km?) of
agriculture occurs within the SEZ. Additional land cover types and vegetation communities occur in the
vicinity (i.e., within 5 mi, or 8 km) of the SEZ (Table 2-4). Sensitive habitats on the SEZ include ephemeral
dry washes.
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Table 2-4. Land Cover Types and Amounts in the Vicinity of the Los Mogotes East Solar Energy Zone (Sources: landfire.gov; Walston et al.

2016)
Acres in the
SEZ Percent | Acres in the SEZ Percent of
Acres in the Developable | of Total Affected Area Affected
Landcover Types Ecoregion Area SEZ (%)* (5 mi Bufer) Area (%)?
Natural Systems
Inter-Mountain Basins Semi-Desert Shrub Steppe 413,347 1,930.4 72.8% 27,364.7 30.0%
Inter-Mountain Basins Mixed Salt Desert Scrub 167,464 568.0 21.4% 7,788.7 8.5%
Inter-Mountain Basins Greasewood Flat 432,043 99.4 3.8% 2,976.1 3.3%
Inter-Mountain Basins Big Sagebrush Shrubland 739,814 14.2 0.5% 7,477.6 8.2%
Inter-Mountain Basins Semi-Desert Grassland 15,468 6.7 0.3% 161.4 0.2%
Southern Colorado Plateau Sand Shrubland 259,173 6.0 0.2% 660.3 0.7%
Pinyon-Juniper Woodland 160,801 2.0 0.1% 973.0 1.1%
Southern Rocky Mountain Ponderosa Pine Woodland 255,763 0.7 0.0% 1,862.1 2.0%
Rocky Mountain Subalpine-Montane Riparian Shrubland 27,755 0.0 0.0% 1,511.6 1.7%
Open Water 34,461 0.0 0.0% 124.3 0.1%
Rocky Mountain Wetland-Herbaceous 12,585 0.0 0.0% 110.1 0.1%
Rocky Mountain Aspen Forest and Woodland 241,068 0.0 0.0% 74.0 0.1%
Developed and Disturbed Systems
Agriculture 430,830 0.7 0.0% 30,506.3 33.5%
Developed 240,237 23.8 0.9% 8,106.0 8.9%
Introduced Vegetation 91,295 0.4 0.0% 1,278.1 1.4%

! values represent the percent acreage in SEZ developable area relative to the entire SEZ (2,650 acres).
2 values represent the percent acreage in SEZ affected area (5 mile buffer around SEZ) relative to the entire 5-mile buffer area (91,189 acres)

/T0Z Aibnupfsz3s oppaojo) ayi Jof ABa1n.ais uoipbiip |puoibay



Regional Mitigation Strategy for the Colorado SEZs January 2017

2.1.6.2 Regional Ecological/Biological Conditions and Trends

The San Luis Valley — Taos Plateau Level IV Ecoregion Landscape Assessment presents a
framework for determining the condition and trend of various resource values and conservation
elements in the ecoregion. The CEs selected for the LA were related to one of five topical areas:
Ecological Systems, Focal Species, Sites of Conservation Concern, Ecosystem Functions, and Cultural and
Historic Conservation Elements. Conservation Elements could also include other resource values, such as
highly erodible soils; populations of wild horses and burros; scenic viewsheds; or designated sites of
natural, historical, or cultural significance.

Problematic trends are understood by forecasting the interaction of conservation elements with
the change agents in the ecoregion. The four change agents include fire, invasive species, climate
change, and human development. Of these change agents, the conservation element vulnerability to
human development and climate change are used in this assessment to evaluate resource conditions
and trends.® The landscape intactness models were used as indicators of current and future human
development because the landscape intactness models were largely constructed from human
development input datasets (Section 2.1.4; Walston et al. 2016).

Understanding the problematic conservation element trends relevant to the Colorado SEZs was
accomplished through (1) a geospatial analysis of available ecoregional data; (2) expert opinion by the
BLM IDT?; and (3) comments from knowledgeable stakeholders. Figure 2-16 presents a conceptual
illustration of the geospatial framework for determining the condition and trends of conservation
elements in the ecoregion. The geospatial data used in this assessment are available publicly from open
sources. These data include the Landscape Intactness model for the San Luis Valley (see Section 2.1.4),
modeled land cover types, and species-specific habitat suitability models. Evaluating condition and
trends of the Conservation Elements (land cover and habitats) in an ecoregional context will provide a
better understanding of the impacts of solar energy development within the Colorado SEZs relative to
the rest of the ecoregion.

Quantitatively evaluating condition and trends for Conservation Elements is informed by an
understanding of the distribution of the Conservation Element within identified analysis areas: (1) the
entire San Luis Valley — Taos Plateau Level IV ecoregion, (2) vicinity of the Colorado SEZs, and (3) within
each of the Colorado SEZs developable areas. Trends are understood by intersecting these Conservation
Elements to the current and future landscape intactness models to evaluate conditions and trends
based on human development. In addition, models used in the LA regarding the potential for future
climate change within broad-scale ecological systems Conservation Elements were used to understand
resource trends related to climate change.

8 Conditions and trends of Conservation Elements evaluated in this SRMS considered the human development
(including agriculture and grazing) and climate change REA change agents. These two change agents are
fundamental drivers of landscape change as they influence, at least in part, other change agents (e.g., invasive
species, wildfire). The landscape intactness models were used as indicators of current and future human
development as the landscape intactness models were largely constructed from human development input
datasets (Section 2.1.4; Walston et al. 2016).

An interdisciplinary team (IDT) of resource specialists from the BLM San Luis Valley and Taos field offices, the
state Renewable Energy Coordination office, and Argonne National Laboratory.
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1 The landscape intactness model is available from and described in the San Luis Valley — Taos Plateau Level IV Ecoregion
Landscape Assessment.

2 Habitat suitability models are available from the San Luis Valley — Taos Plateau Level IV Ecoregion Landscape Assessment.

3 Land cover types are available from the San Luis Valley — Taos Plateau Level IV Ecoregion Landscape Assessment.

4 The overlay change agent/conservation element analysis was conducted to determine geospatial trends. Geospatial data for
the change agent were overlain with the distribution of conservation elements to determine current and future
distributions of the conservation elements.

5 Geospatial data for the current human development footprint model are available from and described in the San Luis Valley
— Taos Plateau Level IV Ecoregion Landscape Assessment.

6 Geospatial data for the future (approximately 2025) human development footprint model are available from and described
in the San Luis Valley — Taos Plateau Level IV Ecoregion Landscape Assessment.

Figure 2-16. Conceptual Diagram for Estimating Condition and Trends of Conservation Elements in the
San Luis Valley-Taos Plateau for the Three Colorado Solar Energy Zones

A generalized summary of conditions and trends for the four broad Ecological Systems across
the ecoregion is provided in Table 2-5. Due to the large number of Conservation Elements that could
potentially be evaluated, the trends analysis focused on these broad systems (Figure 2-9), which were
assumed to be suitable indicators for other Conservation Elements (such as wildlife species habitat). The
information presented in Table 2-5 was based upon the Landscape Assessment (Walston et al. 2016)
that evaluated the potential for these four Ecological Systems to interact with the Change Agents.
Similarly, a generalized summary of conditions and trends for the SEZs is provided in Table 2-6.

The condition and trends of Ecological Systems Conservation Elements in each of the SEZs is
provided in Tables 2-7 through 2-9. General current conditions of the SEZs, based on summarized
landscape intactness model results, are similar to the surrounding ecoregion (moderately high). Future
landscape intactness across the ecoregion is not expected to noticeably change as a result of human
development. However, general intactness of the SEZs is expected to decline at a rate greater than the
surrounding ecoregion due to assumed solar energy development on the SEZs, thus resulting in ‘very
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TABLE 2-5. Summary of Condition and Trends for Ecological Systems Conservation Elements in the San Luis Valley/Taos Plateau

Ecoregion®

Ecoregional Condition and Trends Assessment

Invasive Species, Insects, and
Landscape Intactness? Climate Change? Wildfire Disease
Average
Current Average Future
Average Average Climate Average Average Average Current Potential for
Current Future Change Future Current Average Distribution of Invasive
Ecological System Intactness Intactness (Relative Potential for | Distributio Future Invasive Species, Species,
Conservation Element Across Across to Climate n of Potential for Insects, and Insects, and
Name Ecoregion Ecoregion Historic) Change Wildfire Wildfire Disease Disease
Basin Grassland & Shrubland | Moderately | Moderately | Moderate Moderate Very Low Low
High High
Riparian & Wetland Systems | Moderately | Moderately | Moderate Moderate Very Low Low Moderately High
(includes greasewood) High High
Pinon-Juniper Woodland Moderately | Moderate Low Very Low Moderately
High Low
Montane & Subalpine Moderate Very Low Low
Conifer Forest

! Based on evaluation of Ecological Systems Conservation Elements in the Landscape Assessment for the San Luis Valley — Taos Plateau Level IV Ecoregion (Walston et al. 2016).

Colors in cells represent the symbology used in Figures 2-5 and 2-8.

2 The landscape intactness models were used as indicators of current and future human development because the landscape intactness models were developed from human
development input datasets (Section 2.1.4; Walston et al. 2016).
3 Like other ecological resources, the response of these systems to climate change may not be closely related to the potential magnitude of the change in future precipitation or
temperature. For example, previous assessments regarding the response of pifion-juniper systems to climate change have indicated a range-wide decrease of as much as 31%,
primarily as a function of the change in mean winter precipitation (van Riper et al. 2014).

$73S 0pp.J0oj0) 3Y3 40f AB331043S UOIILBIIN [PUOIDIY

/T10Z Aionupr



144

Table 2-6. Condition and Trends Summary for the Three Colorado Solar Energy Zones®

Landscape Intactness? Climate Change Assessment
Average Near-
Average Current | Average Current Average Near- Term Future Average Potential for Average Potential for
Intactness in Intactness in Term Future Intactness in Future Climate Change of Future Climate Change in
SEZ3 SEZ* Ecoregion Intactness in SEZ Ecoregion the SEZ Ecoregion
Antonito Moderately High
Southeast (0.579)
(9,712 acres) ’
. . Moderately High Moderately High
DeTilla Gulch Moderately High
y e (0.678) (0.623) Moderate

(1,064 acres) (0.549)

Los Mogotes East | Moderately High
(2,650 acres) (0.589)

! Colors of the cells match the symbology of the maps presented in Figures 2-4 and 2-7.

2 Landscape intactness was used as a proxy for human development because the current landscape intactness models incorporated measures of human development.
3 Values in parentheses represent the total developable area for the SEZ.

4 Values in parentheses represent the average intactness model value.
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TABLE 2-7. Condition and Trends Assessment for Ecological Systems Conservation Elements in the San Luis Valley/Taos Plateau Ecoregion
Relevant to the Antonito Southeast Solar Energy Zone?

Ecoregional Condition and Trends Assessment

Impact of Future Climate

Landscape Intactness® Change*
Average Average
Average Average Future Future
Current Average Future Average Potential for Potential for
Acres within Intactness in Current |[Intactness in Future Climate Climate
the SEZ Ecoregional SEZ Intactness SEZ Intactness | Change in SEZ Change
Ecological System Developable | Percent | Distribution | Percent of | Developable Across Developable Across Developable Across
Conservation Element Name Area of SEZ? (Acres) Ecoregion Area Ecoregion Area Ecoregion Area Ecoregion
Basin Grassland & Shrubland 8,940.9 92.1% 1,642,200 26.2% | Moderately | Moderately Moderately Moderate
High High High
Riparian & Wetland Systems 656.5 6.8% 787,188 12.6% | Moderately | Moderately Moderately Moderate
(includes greasewood) High High High
Pinon-Juniper Woodland 12.9 0.1% 540,900 8.6% | Moderately Moderately Low
High High
Montane & Subalpine Conifer 8.2 <0.1% 2,208,900 35.2% | Moderately Moderate
Forest High
TOTAL 9,618.5 99.0% 5,179,188 82.6%

! Based on evaluation of Ecological Systems Conservation Elements in the Landscape Assessment for the San Luis Valley — Taos Plateau Level IV Ecoregion (Walston et al. 2015). Colors in cells

represent the symbology used in Figures 2-5 and 2-8.

2 Percentage was based on size of the SEZ developable area (9,712 acres).
3 The landscape intactness models were used as indicators of current and future human development because the landscape intactness models were developed from human development input
datasets (Section 2.1.4; Walston et al. 2016). Solar development on the SEZs was assumed to contribute to the decline in future intactness on the SEZs.

4 Climate change models developed for the LA were based on predicted future seasonal changes in precipitation and temperature. See Figure 2-8.

$73S 0pp.J0oj0) 3Y3 40f AB331043S UOIILBIIN [PUOIDIY

/T10Z Aionupr



14

TABLE 2-8. Condition and Trends Assessment for Ecological Systems Conservation Elements in the San Luis Valley/Taos Plateau Ecoregion
Relevant to the De Tilla Gulch Solar Energy Zone!

Ecoregional Condition and Trends Assessment

Impact of Future Climate

Landscape Intactness? Change*
Average Average
Average Average Future Future
Current Average Future Average Potential for  Potential
Acres within Intactness in Current Intactness in Future Climate for Climate
the SEZ Ecoregional SEZ Intactness SEZ Intactness | Change in SEZ Change
Ecological System Developable | Percent of | Distribution | Percent of | Developable Across Developable Across Developable Across
Conservation Element Name Area SEZ? (Acres) Ecoregion Area Ecoregion Area Ecoregion Area Ecoregion
Basin Grassland & Shrubland 894.7 84.1% 1,642,200 26.2% | Moderately | Moderately Moderately Moderate
High High High
Riparian & Wetland Systems 135.7 12.8% 787,188 12.6% | Moderately | Moderately Moderately Moderate
(includes greasewood) High High High
Pinon-Juniper Woodland 0 0 540,900 8.6% | Moderately Moderately Low
High High
Montane & Subalpine Conifer 0.2 <0.1% 2,208,900 35.2% | Moderately Moderate
Forest High
TOTAL 1,030.6 96.9% 5,179,188 82.6%

! Based on evaluation of Ecological Systems Conservation Elements in the Landscape Assessment for the San Luis Valley — Taos Plateau Level IV Ecoregion (Walston et al. 2015). Colors in cells
represent the symbology used in Figures 2-5 and 2-8.
2 Percentage was based on size of the SEZ developable area (1,064 acres).
3 The landscape intactness models were used as indicators of current and future human development because the landscape intactness models were developed from human development input
datasets (Section 2.1.4; Walston et al. 2016).
4 Climate change models developed for the LA were based on future seasonal changes in precipitation and temperature. See Figure 2-8.
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TABLE 2-9. Condition and Trends Assessment for Ecological Systems Conservation Elements in the San Luis Valley/Taos Plateau Ecoregion
Relevant to the Los Mogotes East Solar Energy Zone'!

Ecoregional Condition and Trends Assessment

Impact of Future Climate

Landscape Intactness? Change*
Average Average
Average Average Future Future
Current Average Future Average Potential for  Potential for
Acres within Intactness in Current |Intactness in Future Climate Climate
the SEZ Ecoregional SEZ Intactness SEZ Intactness | Change in SEZ Change
Ecological System Conservation | Developable | Percent of | Distribution | Percent of | Developable Across Developable Across Developable Across
Element Name Area SEZ? (Acres) Ecoregion Area Ecoregion Area Ecoregion Area Ecoregion
Basin Grassland & Shrubland 2,525.3 95.3% 1,642,200 26.2% | Moderately | Moderately Moderately Moderate
High High High
Riparian & Wetland Systems 93.4 3.5% 787,188 12.6% | Moderately | Moderately Moderately Moderate
(includes greasewood) High High High
Pinon-Juniper Woodland 2.0 <0.01% 540,900 8.6% | Moderately Moderately Low
High High
Montane & Subalpine Conifer 0.7 <0.01% 2,208,900 35.2% | Moderately Moderate
Forest High
TOTAL 2,621.4 98.9% 5,179,188 82.6%

! Based on evaluation of Ecological Systems Conservation Elements in the Landscape Assessment for the San Luis Valley — Taos Plateau Level IV Ecoregion (Walston et al. 2015). Colors in cells

represent the symbology used in Figures 2-5 and 2-8.

2 Percentage was based on size of the SEZ developable area (2,650 acres).
3 The landscape intactness models were used as indicators of current and future human development because the landscape intactness models were developed from human development input

datasets

(Section 2.1.4; Walston et al. 2016).

4 Climate change models developed for the LA were based on future seasonal changes in precipitation and temperature. See Figure 2-8.
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low’ future intactness of the SEZs. The SEZs also have a greater potential to experience future climate
change than the surrounding ecoregion (Table 2-6).

Based on the results presented in Table 2-5, little change in landscape intactness within the
Ecological Systems is expected across the ecoregion as a result of human development. However, future
changes in landscape intactness are more locally pronounced, as evident in the Poncha Pass, Conejos,
and the Baca areas of the regions. Within the SEZs, assumed solar energy development is expected to
reduce the intactness of all Ecological Systems to ‘very low’ intactness. On average, all Ecological
Systems within the SEZs have a greater overall potential to experience future climate change in the SEZs
than elsewhere within their ecoregional distributions. Because the Basin Grassland and Shrubland
Ecological System comprised the largest portion of the Colorado SEZs (12,360 total acres; 92% of all
SEZs), the cumulative expected future loss or degradation of this Ecological System due to human
development and climate change was considered to be a regionally important trend for that vegetation
system and other conservation elements relative to the Colorado SEZs.

2.1.6.3 Regional Cultural Conditions and Trends

The San Luis Valley — Taos Plateau Level IV Ecoregion Landscape Assessment is discussed in
Section 2.1.6.2, and provides a mechanism for analyzing and explaining conditions and trends regarding
the ecological environment at a landscape scale. The BLM is using a similar landscape approach to
evaluate the condition and trends of cultural resources in the San Luis Valley-Taos Plateau (Wescott et
al. 2016). The San Luis Valley-Taos Plateau Landscape-Level Cultural Heritage Values and Risk
Assessment is a BLM pilot project designed to see whether the REA framework (already established and
implemented throughout many ecoregions in the West) can be applied to the cultural environment. The
San Luis Valley-Taos Plateau is a Level IV ecoregion, so slightly smaller than the Level Ill ecoregions
typically studied for the REAs, but is well-suited for the cultural assessment. The Level lll ecoregional
boundaries correspond well to landscape features that have defined the cultural movements, land uses,
and viewsheds within the area for thousands of years and that continue today. A fundamental purpose
of the assessment is not only to capture data regarding the past activities that have shaped the
collective history and cultural heritage of the region, but to get a glimpse of the future and how various
change agents (human development, climate change, wildfire, and invasive species; as described in
Section 2.1.6.2) might affect those resources. The expert knowledge of experienced BLM, Forest Service,
Park Service, and Fish and Wildlife Service staff and many others who have lived and worked in the San
Luis Valley-Taos Plateau were critical in the assessment for identifying conservation elements and
establishing the baseline data set of what is currently known and culturally valued at the ecoregional
scale.

The Landscape-Level Cultural Heritage Values and Risk Assessment (Wescott et al. 2016) looked
at seven conservation elements that were viewed as key components of the cultural landscape:

¢ Places of Cultural Importance to Tribes

e Traditional Resource Collection Areas

e Trails, Passes, and Travel Corridors

e Hispano Land Grants, Communal Use Patterns, and Places of Cultural Importance
* Eligible Prehistoric Properties

* Eligible Historic Properties

e Paleontology
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Readily available data were compiled spatially, including narrative information available in
historic context documents and ethnographies.® No field work or intensive literature reviews were
conducted for the purposes of the assessment, but existing detailed spatial data of surveys and sites
were incorporated from the Colorado and New Mexico State Historic Preservation Offices. A graded
scale image of areas containing multiple resources contributing to the seven cultural conservation
elements is presented in Figure 2-17.

Non-cultural data sets (e.g., land cover types, vegetation communities) on the baseline
environmental conditions were identical to those used for the ecological assessment. All of the change
agent data sets were also the same. However, the derived models for landscape intactness were not
applicable for use in the Landscape-Level Cultural Heritage Values and Risk Assessment, because the
parameters for landscape intactness (or naturalness) do not tell a complete story about intactness of a
cultural landscape, especially when that story is tied to some sort of landscape modification. Instead,
using the same underlying data set on human development, a number of parameters were established
to create an image of cultural landscape condition based on degree of influence of a development-
related activity on a cultural resource. For example, presence of a dirt road may adversely affect
resources by creating access that may lead to inadvertent or purposeful damage to a site. There is a
distance at which that effect may be at its highest and then decline beyond that point. These types of
variables were taken into account to create the following illustration of current and future cultural
landscape condition based on development activities (Figure 2-18).

Impacts on cultural resources are not limited to direct physical impact on a property or site.
Other types of impacts such as visual intrusions and auditory disturbances can affect one’s capacity to
use or enjoy a place of cultural importance. This can include, but is certainly not limited to, impacts on a
tribal member’s ability to perform or participate in a traditional ceremony, a trail enthusiast’s ability to
hike along a National Historic Trail route and experience the setting of those who traversed the trail
during its period of significance, a researcher’s ability to search for answers to landscape level questions
because the landscape no longer looks the same, and possibly even a Hispano farmer’s ability to enjoy
the experience of traditional agricultural practices in a traditional setting. These are the landscape-level
types of cultural values that the Landscape-Level Cultural Heritage Values and Risk Assessment attempts
to address in terms of where these resources (cultural conservation elements) are and where they are
subject to future risk not only from development, but also from other change agents.

To address less tangible impacts like visual impacts, a viewshed analysis was conducted to look
at a number of key observation points within the ecoregion tied to specific cultural resources with a
known setting component that is vital to the resource (as examples, Blanca Peak and the Old Spanish
National Historic Trail). The viewshed analysis (Figure 2-19) took into account intervening topography
that may preclude a view, but otherwise provided a buffered extension to the cultural value footprint of
certain resources. The viewshed analysis also considered distance as a weighting factor, so the derived
cultural value of the area declined as the distance from the resource increased.

In addition to the presence of cultural conservation elements and select viewsheds, the
following were also considered: the lack of cultural resource surveys in the ecoregion, the potential for
additional resources to be present, and how these factors affect our current understanding of cultural

10 Of particular importance was an ethnographic study conducted to obtain cultural/historical information on
sacred landscapes and Traditional Cultural Properties, specifically in relation to impacts of solar development in
the SEZs on these resources (Higgins et al. 2013).
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Figure 2-17. Distribution of Cultural Conservation Element Resources in the San Luis Valley-
Taos Plateau
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Figure 2-18. Current and Future Cultural Landscape Condition in the San Luis Valley-Taos Plateau
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Figure 2-19. Viewshed Analysis for the Landscape-Level Cultural
Heritage Values and Risk Assessment

Figure 2-20. Archaeological Research Potential for the Landscape-
Level Cultural Heritage Values and Risk Assessment
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resource distributions. An archaeological research potential model (Figure 2-20) was created to take into
account some of that uncertainty due to lack of survey and research and also to consider the areas of
known higher potential, like along water courses. The intent of the model is not to predict where
resources are located but to incorporate areas that might offer opportunities for research, conservation,
and possibly mitigation in future planning efforts.

In the Landscape-Level Cultural Heritage Values and Risk Assessment, all of the above factors:
presence of resources, viewshed value, and research potential, produce the “cultural value” of a given
area (Figure 2-21). The next step in the assessment was to determine the trends and determine what
may be at future risk based on the trajectories of the change agents. Figure 2-22 shows the results of
how risk was calculated using the modeling of future conditions for areas likely to experience climate
change, wildfire, and spread of invasive species, as well as the added areas of anticipated future new
development. Each of the change agents was weighted equally in this modeling exercise. However, the
change agent weighting in the model could be adjusted if it is determined to be likely that certain
change agents affect cultural resources more heavily than others.

The resulting trends evaluation indicated that there are certain areas in the ecoregion that have
both high cultural value and high levels of risk of change from the change agents (areas shown in red in
Figure 2-23). These areas are potentially at greatest risk for possible loss or degradation and may require
near term actions, such as: fencing, data recovery, erosion control, administrative protections,
mitigation effectiveness monitoring, etc. The recommended actions and time frames would be
dependent on resource-specific factors, setting, and the parameters in the model that indicate the
sources of highest risk. Similarly, for certain areas in the ecoregion the evaluation indicated high cultural
value paired with low levels of risk from the change agents (areas shown in green in Figure 2-23). These
areas are potentially very stable locations that may make excellent research areas, conservation areas,
or preserves depending on the resources present and their integrity.

The results of the Landscape-Level Cultural Heritage Values and Risk Assessment indicated that
the areas in and around the Fourmile SEZ have a high cultural value. This information, as well as
available ethnographic information (Higgins et al. 2013) supports BLM rationale to conduct NEPA land
use planning to assess the proposed action of identifying the SEZ as an area excluded from solar energy
development (see Section 1.3).

The results of the Landscape-Level Cultural Heritage Values and Risk Assessment also can
support regional compensatory mitigation evaluations, through identifying the cultural value and risk
level of potential mitigation actions and locations. The BLM'’s identification of locations with both high
ecological value and high cultural value, where compensatory mitigation would have additive benefits, is
particularly valuable.
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Figure 2-21. Landscape-Level Cultural Heritage Values and Risk Assessment: Cultural Resource Values
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Figure 2-22. Calculation of Areas of Greatest Risk Resulting from Projected Future Conditions
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Figure 2-23. Areas of High Cultural Value and Risk from Future Trends of Change Agents

2.2 General Description of Solar Development in the Colorado Solar Energy Zones

2.2.1 Description of Existing Rights-of-Way, Development Status, and Recommended Non-
Development Areas

2.2.1.1 Antonito Southeast SEZ

The Antonito Southeast SEZ is undeveloped and rural. Private lands north of the SEZ have been
developed for irrigated agriculture. A farm/ranch headquarters abuts the site on the northwest corner.
An operating 