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ACRONYMS AND ABBREVIATIONS

Full Phrase

ACEC
ATV
AUM

BLM
BMP
BOR

CARMMS
CFR
CNHP
CPW
Csu

decision area

DOE
DOl

EIS
EPA
ERMA
ESA

federal mineral estate

FLPMA
FMP

Forest Service
FWFMP

GIS

IMPLAN
IMPROVE
ISA

NCA

NEPA

NGD

NHPA

NL

North Fork area

NPS
NRHP
NSO
NWSRS

area of critical environmental concern
all-terrain vehicle
animal unit month

United States Department of the Interior, Bureau of Land Management
best management practice
United States Department of the Interior, Bureau of Reclamation

Colorado Air Resources Management Modeling Study
Code of Federal Regulations

Colorado Natural Heritage Program

Colorado Parks and Wildlife

controlled surface use

public lands and federal mineral estate managed by the

United States Department of the Interior, Bureau of Land Management
United States Department of Energy

United States Department of the Interior

environmental impact statement

United States Environmental Protection Agency
extensive recreation management area
Endangered Species Act of 1973

subsurface mineral estate administered by the

United States Department of the Interior, Bureau of Land Management
Federal Land Policy and Management Act of 1976

fire management plan

United States Department of Agriculture, Forest Service

Federal Wildland Fire Management Policy

Geographic Information Systems

impact analysis for planning (model)
Interagency Monitoring of Protected Visual Environments
instant study area

National Conservation Area

National Environmental Policy Act of 1969

no ground disturbance

National Historic Preservation Act of 1966

no leasing

North Fork Alternative Plan area (63,400 acres of BLM-administered
surface estate and 137,600 acres of federal mineral estate) (Figure 2-1)
United States Department of the Interior, National Park Service
National Register of Historic Places

no surface occupancy

National Wild and Scenic Rivers System
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ACRONYMS AND ABBREVIATIONS (continued) Full Phrase

OHV off-highway vehicle
ORV outstandingly remarkable value
PFC proper functioning condition
PFYC Potential Fossil Yield Classification
PILT payment in lieu of taxes
planning area Uncompahgre Field Office boundary, including all lands, regardless of land ownership,

except the Gunnison Gorge NCA Planning Area and the Dominguez-Escalante NCA
PMys particulate matter smaller than 2.5 microns in effective diameter
PMo particulate matter smaller than 10 microns in effective diameter
RMA recreation management area
RMP resource management plan
ROD record of decision
ROW right-of-way
SRMA special recreation management area
SRP special recreation permit
SSR site-specific relocation
TL timing limitation
UFO Uncompahgre Field Office
us United States
usC United States Code
USDA United States Department of Agriculture
USFWS United States Department of the Interior, Fish and Wildlife Service
VRI visual resource inventory
VRM visual resource management
WSA wilderness study area
WSR wild and scenic river
WUl wildland urban interface
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ACRONYMS AND ABBREVIATIONS

Full Phrase

ACEC
ATV
AUM

BLM
BMP
BOR

CARMMS
CFR
CNHP
CPW
CsuU

decision area

DOE
DOI

EIS
EPA
ERMA
ESA

federal mineral estate

FLPMA
FMP

Forest Service
FWFMP

GIS

IMPLAN
IMPROVE
ISA

NCA

NEPA

NGD

NHPA

NL

North Fork area

NPS
NRHP
NSO
NWSRS

area of critical environmental concern
all-terrain vehicle
animal unit month

United States Department of the Interior, Bureau of Land Management
best management practice
United States Department of the Interior, Bureau of Reclamation

Colorado Air Resources Management Modeling Study
Code of Federal Regulations

Colorado Natural Heritage Program

Colorado Parks and Wildlife

controlled surface use

public lands and federal mineral estate managed by the

United States Department of the Interior, Bureau of Land Management
United States Department of Energy

United States Department of the Interior

environmental impact statement

United States Environmental Protection Agency
extensive recreation management area
Endangered Species Act of 1973

subsurface mineral estate administered by the

United States Department of the Interior, Bureau of Land Management
Federal Land Policy and Management Act of 1976

fire management plan

United States Department of Agriculture, Forest Service

Federal Wildland Fire Management Policy

Geographic Information Systems

impact analysis for planning (model)
Interagency Monitoring of Protected Visual Environments
instant study area

National Conservation Area

National Environmental Policy Act of 1969

no ground disturbance

National Historic Preservation Act of 1966

no leasing

North Fork Alternative Plan area (63,390 acres of BLM-administered
surface estate and 159,820 acres of federal mineral estate) (Figure 2-1)
United States Department of the Interior, National Park Service
National Register of Historic Places

no surface occupancy

National Wild and Scenic Rivers System
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ACRONYMS AND ABBREVIATIONS (continued) Full Phrase

OHV off-highway vehicle
ORV outstandingly remarkable value
PFC proper functioning condition
PFYC Potential Fossil Yield Classification
PILT payment in lieu of taxes
planning area Uncompahgre Field Office boundary, including all lands, regardless of land ownership,

except the Gunnison Gorge NCA Planning Area and the Dominguez-Escalante NCA
PMys particulate matter smaller than 2.5 microns in effective diameter
PMo particulate matter smaller than 10 microns in effective diameter
RMA recreation management area
RMP resource management plan
ROD record of decision
ROW right-of-way
SRMA special recreation management area
SRP special recreation permit
SSR site-specific relocation
TL timing limitation
UFO Uncompahgre Field Office
us United States
usc United States Code
USDA United States Department of Agriculture
USFWS United States Department of the Interior, Fish and Wildlife Service
VRI visual resource inventory
VRM visual resource management
WSA wilderness study area
WSR wild and scenic river
WuUI wildland urban interface
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CHAPTER 4
ENVIRONMENTAL CONSEQUENCES

4.1

INTRODUCTION

This chapter presents the likely direct, indirect, and cumulative impacts on the human and
natural environment that would occur from implementing the alternatives presented in
Chapter 2 (Alternatives). This chapter is organized by topic, similar to Chapter 3 (Affected
Environment). Each topic area includes a method of analysis section that identifies indicators,
methods, and assumptions; a discussion of the nature and type of effects; a summary of effects
common to all alternatives; an analysis of impacts for each of the four alternatives; and a
description of cumulative impacts. A separate section describing irretrievable or irreversible
commitment of resources is presented at the end of the chapter. Indicators are factors that
describe resource condition and change and can help the United States (US) Department of the
Interior (DOI), Bureau of Land Management (BLM) determine trends over time. The section on
methods and assumptions describes methodologies and assumptions for assessing impacts
specific to the resource or resource use. These are in addition to those general assumptions and
methodologies listed in Sections 4.1.1 (Analytical Assumptions) and 4.1.2 (General
Methodology for Analyzing Impacts). The nature and type of effects section describes in general
terms the types of impacts on resources or resource uses from allowable uses or restrictions
on allowable uses. Impacts for each alternative describe how the indicators would change the
magnitude of the nature and type of effect (context and intensity).

Nearly all management actions proposed in Chapter 2 are planning-level decisions rather than
implementation decisions and do not result in direct, on-the-ground changes. However, over
the long-term (estimated to be 20 years), decisions could result in on-the-ground changes.
Impacts for some resources or resource uses, such as recreation and off-highway vehicle (OHV)
use, could be confined to the BLM-administered surface estate. Other impacts, such as energy
and minerals and requirements to protect special status species and cultural resources from
such activity, could apply to all BLM-administered federal mineral estate (including split-estate).
Some BLM management actions may affect only certain resources under certain alternatives.
This impact analysis identifies impacts that may enhance or improve a resource as a result of
management actions, as well as those impacts that have the potential to impair a resource.
However, the evaluations are confined to the actions that have direct, immediate, and more
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4. Environmental Consequences (Introduction)

prominent effects. If an activity or action is not addressed in a given section, no impacts are
expected, or the impact is expected to be negligible based on professional judgment.

The BLM manages public lands for multiple uses in accordance with the Federal Land Policy and
Management Act (FLPMA) of 1976. Land use decisions are made to protect the resources while
allowing for different uses of those resources, such as energy and mineral development, OHV
use, recreation, and livestock grazing. When there are conflicts among resource uses or when a
land use activity could result in unacceptable or irreversible impacts on the environment, the
BLM may restrict or prohibit some land uses in specific areas. To ensure that the BLM meets its
mandate of multiple use in land management actions, the impacts of the alternatives on resource
uses are identified and assessed as part of the planning process. The projected impacts on land
use activities and the environmental impacts of land uses are characterized and evaluated for
each of the alternatives.

Impact analysis is a cause-and-effect process. The detailed impact analyses and conclusions are
based on the BLM planning team’s knowledge of resources and the project area; reviews of
existing literature; and information provided by experts in the BLM, other agencies, and interest
groups, as well as by concerned citizens. The baseline used for the impact analysis is the current
condition or situation, as described in Chapter 3. Impacts on resources and resource uses are
analyzed and discussed in detail commensurate with resources issues and concerns identified
throughout the process. Occasionally, impacts are described using ranges of potential impacts or
in qualitative terms.

4.1.1 Analytical Assumptions

Several assumptions were made to facilitate the analysis of the projected impacts. These
assumptions set guidelines and provide reasonably foreseeable projected levels of development
that would occur within the Uncompahgre resource management plan (RMP) planning area
during the planning period. These assumptions should not be interpreted as constraining or
redefining the management objectives and actions proposed for each alternative, as described in
Chapter 2. The following general assumptions apply to all resource categories. Any specific
resource assumptions are provided in the Methods and Assumptions section for that
resource.

e Each alternative in Chapter 2 constitutes a possible RMP and would be
implemented.

¢ Implementing actions from any of the RMP alternatives would be in compliance with
all valid existing rights, federal regulations, BLM policies, and other requirements.

¢ Implementation-level actions necessary to execute the land use plan-level decisions
in this RMP would be subject to further environmental review, including National
Environmental Policy Act of 1969 (NEPA), as appropriate.

o The Uncompahgre Field Office (UFO) Reasonably Foreseeable Development
Scenario (BLM 2012d), based on federal minerals and without any development
restrictions, estimated that up to 418 new exploratory and development coalbed
natural gas and conventional gas wells could be drilled on BLM surface and split-
estate within the decision area during the planning period (1,271 wells on all federal
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minerals, regardless of surface agency, and private minerals). If a well is successfully
completed, the operator would be required to begin interim reclamation of the
initial pad. Interim reclamation reduces the amount of disturbed surface on the pad
area. If a well is unsuccessful, the entire well pad is reclaimed, and no long-term
disturbance would occur. The anticipated short-term disturbance from drilling, road
construction, and pipeline installation of new exploratory and development wells on
BLM-managed wells would be approximately 3,580 acres for coalbed natural gas and
conventional development. The long-term disturbance associated with operation of
the new producing exploratory and development wells on BLM-managed wells
would be approximately 1,460 acres for coalbed natural gas and conventional
development. Actual acres of disturbance could differ from these estimates as a
result of advances in technology, changing industry needs, and site-specific measures
employed to protect resources.

e Direct and indirect impacts of implementing the RMP primarily occur on the
decision area lands.

e Local climate patterns of historic record and related conditions for plant growth
may change with warmer, drier conditions likely to occur throughout the life of the
RMP.

o In the future, as tools for predicting climate changes in the planning area improve
and changes in climate affect resources and necessitate changes in how resources
are managed, the BLM may reevaluate decisions made as part of this planning
process and adjust management accordingly.

e The discussion of impacts is based on the best available data. Knowledge of the
planning area and professional judgment, based on observation and analysis of
conditions and responses in similar areas, are used to infer environmental impacts
where data are limited.

o Stipulations for fluid mineral leasing (i.e., no surface disturbance (NSO), controlled
surface use (CSU), and timing limitation [TL]) and activities associated with fluid
mineral leasing (e.g., truck-mounted drilling, stationary drill rigs in unison,
geophysical exploration equipment off designated routes, and construction of wells
and/or pads) would be applied as specified to BLM-administered lands overlying fluid
federal mineral estate. In addition, stipulations may be recommended for private
lands overlying federal mineral estate (known as split-estate). Within the decision
area, the BLM administers 675,800 surface acres and 240,230 acres of fluid federal
minerals underlying split-estate, for a total of 916,030 acres of fluid federal mineral
estate.

e Restrictions applicable to surface-disturbing activities (i.e., no ground disturbance
[NGD], site-specific relocation [SSR], and TL), other than those related to fluid
mineral leasing, apply to other activities, including those conducted by the BLM.
Because the BLM does not have jurisdiction over split-estate lands for surface-
disturbing activities not related to fluid mineral leasing and development, NGD and
SSR restrictions apply only to the 675,800 acres of BLM surface in the decision area.
In cases where TLs are applied for surface-disturbing activities other than those
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4. Environmental Consequences (Introduction)

related to fluid mineral leasing, they too would apply only to the 675,800 acres of
BLM surface in the decision area.

e Restrictions on land use authorizations are identified as ROW avoidance or ROW
exclusion, although TL restrictions may also be applied and would restrict
construction activities during the specified timeframes. Because the BLM does not
have jurisdiction over split-estate lands for land use authorizations, ROVV avoidance
and ROW exclusion restrictions apply only to the 675,800 acres of BLM surface in
the decision area.

e Data from geographic information systems (GIS) have been used in developing
acreage calculations and to generate the figures in Appendix A (Figures).
Calculations depend on the quality and availability of data. Most calculations in this
RMP are rounded to the nearest |10 acres or 0.1-mile. Given the scale of the
analysis, the compatibility constraints between datasets, and lack of data for some
resources, all calculations are approximate and are for comparison and analytic
purposes only. Likewise, the figures in Appendix A are provided for illustrative
purposes and are subject to the limitations discussed above. The BLM may receive
additional GIS data; therefore, acreages may be recalculated and revised.

e Acreage figures and other numbers used are approximate projections; readers
should not infer that they reflect exact measurements or precise calculations.
Acreages were calculated using Geographic Information Systems (GIS) technology,
and there may be slight variations in total acres between resources.

4.1.2 General Methodology for Analyzing Impacts
Potential impacts or effects are described in terms of type, context, duration, and intensity,
which are generally defined as follows:

o Type of Impact — The analysis discloses impacts, beneficial and adverse, as well as
relevant short-term and long-term. The presentation of impacts for key planning
issues is intended to provide the BLM decision maker and reader with an
understanding of the multiple use tradeoffs associated with each alternative.

e Context — Context describes the area or location (site specific, local, planning area
wide, or regional) in which the impact would occur. Site-specific impacts would
occur at the location of the action, local impacts would occur within the general
vicinity of the action area, planning area-wide impacts would affect a greater portion
of the UFO, and regional impacts would extend beyond the planning area
boundaries.

e Duration — Duration describes the length of time an effect would occur, either short
term or long term. Short term is defined as anticipated to begin and end within the
first five years after the action is implemented. Long term is defined as lasting
beyond five years to the end of or beyond the life of the RMP. For some resources
(e.g., air quality and socioeconomics), a 20-year timeframe was used to assess long-
term impacts.

e Intensity — Rather than categorize impacts by intensity (e.g., major, moderate, and
minor), this analysis discusses impacts using quantitative data wherever possible.
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o Direct and Indirect Impacts — Direct impacts are caused by an action or
implementation of an alternative and occur at the same time and place. Indirect
impacts result from implementing an action or alternative but usually occur later in
time or are removed in distance and are reasonably certain to occur.

e  Cumulative Effects — Cumulative effects are described in the Cumulative subsection
for each resource or resource use. Cumulative effects are the direct and indirect
effects of a proposed project alternative’s incremental impacts when they are added
to other past, present, and reasonably foreseeable actions, regardless of who carries
out the action (40 Code of Federal Regulations [CFR] Part 1508.7). The list of
actions used for cumulative impact analysis is provided in Section 4.2.2 (Past,
Present, and Reasonably Foreseeable Future Actions).

In some instances, varying levels of management from
different resource programs overlap. For example, BLM Overlapping Management
guidance directs that wilderness study areas (WSAs) be
managed as visual resource management (VRM) Class |, the
highest standard for VRM. At the same time, management
for the Adobe Badlands Area of Critical Environmental
Concern (ACEC)/Outstanding Natural Area, which overlaps
the Adobe Badlands WSA, prescribes VRM Class Il for the
ACEC. Because of the overlap, the ACEC would be
managed as VRM Class | unless Congress releases the WSA from wilderness consideration and
the BLM prescribes other management. In such instances where varying management levels
overlap, the stricter management prescriptions would apply. If such prescriptions were
excepted, then the less strict management would prevail.

Where varying levels of
management from different
resource programs overlap, the
stricter management
prescriptions would apply.

In most cases, data presented for surface use Overlapping Restrictions (NSO, CSU.
o . verlapping Restrictions A A
restrictions (i.e., NSO, CSU, TL, NGD, SSR, TL, NGD, SSR, ROW avoidance, ROW

ROW avoidance, and ROW exclusion) overlap exclusion)
one another. In other words, both NSO and CSU
stipulations could be applied to a given acreage to
protect different resources. Throughout this
chapter, these acreages were calculated
independently of one another. If the NSO
stipulation were to be excepted, modified, or
waived, the area would still be protected by a CSU stipulation. Because of this, acres presented
for surface use restrictions cannot be added together to get a total acreage.

In most cases, restrictions overlap one another.
Acreages were calculated independently. As
such, acres cannot be added together to get a
total acreage of restrictions.

For ease of reading, impacts presented are direct, long term, and occur within the larger
planning area unless they are noted as indirect, short term/temporary, or localized. Analysis
shown under Alternative A may be referenced in the other alternatives with such statements as
“impacts would be the same as, or similar to, Alternative A” or “impacts would be the same as
Alternative A, except for .. .,” as applicable.

Alternative B.| proposes decisions for oil and gas leasing specific to the North Fork Valley and
also identifies some polygons in the region for protection according to VRM Class |l objectives.
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Stipulations for and closures to oil and gas leasing and geophysical exploration proposed under
Alternative B.| would supersede those proposed under Alternative B. The stipulations or
closures proposed under Alternative B.| would apply in the North Fork area instead of those
proposed under Alternative B. For visual resources, the VRM classifications in Alternative B also
apply in Alternative B.I, except where Alternative B.| identifies additional areas for management
according to VRM Class |l objectives. In all other cases aside from decisions for fluid mineral
leasing stipulations and some limited VRM classifications, management under Alternative B
would also apply under Alternative B.I.

For the analysis of Alternatives B and B.I in this chapter, only those differences between the
two alternatives are identified. If impacts (quantitative or qualitative) would be the same under
both Alternatives B and B.I, then the analysis for Alternative B also applies to Alternative B.1,
even if not specifically stated. Where analysis for Alternative B.| differs from Alternative B, then
that difference is identified immediately following the applicable analysis for Alternative B.

Irreversible and irretrievable commitment of resources is discussed in Section 4.8. Irreversible
commitments of resources result from actions in which resources are considered permanently
changed. Irretrievable commitments of resources result from actions in which resources are
considered permanently lost.

4.1.3 Incomplete or Unavailable Information

The Council on Environmental Quality established implementing regulations for NEPA, requiring
that a federal agency identify relevant information that may be incomplete or unavailable for an
evaluation of reasonably foreseeable significant adverse effects in an environmental impact
statement (EIS) (40 CFR 1502.22). If the information is essential to a reasoned choice among
alternatives, it must be included or addressed in an EIS. Knowledge and information is, and
would always be, incomplete, particularly with infinitely complex ecosystems considered at
various scales.

The best available information pertinent to the decisions to be made was used in developing the
RMP. Considerable effort has been taken to acquire and convert resource data from the BLM
and outside sources into digital format for use in the RMP.

Certain information was unavailable for use in developing this RMP because inventories have
either not been conducted or are incomplete. Some of the major types of data that are
incomplete or unavailable include:

¢ Field inventory of soils and water conditions

e Field inventory of vegetation composition

e Field inventory of wildlife and special status species occurrence and condition

e Field inventories for cultural and paleontological resources
For these resources, estimates were made concerning the number, type, and significance of
these resources based on previous surveys and existing knowledge. In addition, some impacts

cannot be quantified given the proposed management actions. VWhere this gap occurs, impacts
are projected in qualitative terms or, in some instances, are described as unknown. Subsequent
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4.2

project-level analysis will provide the opportunity to collect and examine site-specific inventory
data required to determine appropriate application of RMP-level guidance. In addition, ongoing
inventory efforts by the BLM and other agencies in the planning area continue to update and
refine information used to implement this RMP.

CUMULATIVE IMPACTS

Cumulative impacts are effects on the environment that Cumulative Impacts
result from the impact of implementing any one of the RMP
alternatives in combination with other actions outside the
scope of this RMP, either within the planning area or adjacent
to it. Cumulative impact analysis is required by Council on
Environmental Quality regulations because environmental
conditions result from many different factors that act
together. The total effect of any single action cannot be
determined by considering it in isolation, but must be
determined by considering the likely result of that action in conjunction with many others.
Evaluation of potential impacts considers incremental impacts that could occur from the
proposed project, as well as impacts from past, present, and reasonably foreseeable future
actions. Management actions could be influenced by activities and conditions on adjacent BLM-
administered and non-BLM-administered lands beyond the planning area boundary; therefore,
assessment data and information could span multiple scales, land ownerships, and jurisdictions.
These assessments involve determinations that often are complex and, to some degree,
subjective.

The direct and indirect effects of
a proposed project alternative’s
incremental impacts when they
are added to other past, present,
and reasonably foreseeable
actions, regardless of who carries
out the action.

4.2.1 Cumulative Analysis Methodology

The cumulative impacts discussion that follows considers the alternatives in the context of the
broader human environment—specifically, actions that occur outside the scope and geographic
area covered by the RMP. Cumulative impact analysis is limited to important issues of national,
regional, or local significance; therefore, not all resources identified for the direct and indirect

impact analysis in this EIS are analyzed for cumulative impacts.

Because of the programmatic nature of an RMP and cumulative assessment, the analysis tends to
be broad and generalized to address potential effects that could occur from a reasonably
foreseeable management scenario combined with other reasonably foreseeable activities or
projects. Consequently, this assessment is primarily qualitative for most resources because of
lack of detailed information that would result from project-level decisions and other activities or
projects. Quantitative information is used whenever available and as appropriate to portray the
magnitude of an impact. The analysis assesses the magnitude of cumulative impacts by comparing
the environment in its baseline condition with the expected impacts of the alternatives and
other actions in the same geographic area. The magnitude of an impact is determined through a
comparison of anticipated conditions against the naturally occurring baseline as depicted in the
affected environment (see Chapter 3) or the long-term sustainability of a resource or social
system.

The following factors were considered in this cumulative impact assessment:

e Federal, nonfederal, and private actions

Uncompahgre Draft Resource Management Plan Revision and Environmental Impact Statement 4-7



4. Environmental Consequences (Cumulative Impacts)

e Potential for synergistic effects or synergistic interaction among or between effects
e Potential for effects to cross political and administrative boundaries
e Other spatial and temporal characteristics of each affected resource

o Comparative scale of cumulative impacts across alternatives

Temporal and spatial boundaries used in the cumulative analysis are developed on the basis of
resources of concern and actions that might contribute to an impact. The baseline date for the
cumulative impacts analysis is 2012. The temporal scope of this analysis is the life of the RMP,
which encompasses a 20-year planning period.

Spatial boundaries vary and are larger for resources that are mobile or migrate (e.g., elk
populations) compared with stationary resources. Occasionally, spatial boundaries could be
contained within the planning area boundaries or an area within the planning area. Spatial
boundaries were developed to facilitate the analysis and are included under the appropriate
resource section heading.

4.2.2 Past, Present, and Reasonably Foreseeable Future Actions

Past, present, and reasonably foreseeable future actions are considered in the analysis to identify
whether and to what extent the environment has been degraded, maintained, or enhanced;
whether ongoing activities are causing impacts; and trends for activities in and impacts on the
area. Projects and activities are evaluated on the basis of proximity, connection to the same
environmental systems, potential for subsequent impacts or activity, potential for similar
impacts, the likelihood a project will occur, and whether the project is reasonably foreseeable.

Projects and activities considered in the cumulative analysis were identified through meetings
held with cooperating agencies, the Resource Advisory Council Subgroup, and BLM employees
with local knowledge of the area. Each was asked to provide information on the most influential
past, present, or reasonably foreseeable future actions. Additional information was obtained
through discussions with agency officials and review of publicly available materials and Web sites.

Effects of past actions and activities are manifested in the current condition of the resources, as
described in the affected environment (see Chapter 3). Reasonably foreseeable future actions
are actions that have been committed to or known proposals that could take place within the
20-year planning period.

Reasonably foreseeable action scenarios are projections made to predict future impacts—they
are not actual planning decisions or resource commitments. Projections, which have been
developed for analytical purposes only, are based on current conditions and trends and
represent a best professional estimate. Unforeseen changes in factors such as economics,
demand, and federal, state, and local laws and policies could result in different outcomes than
those projected in this analysis.

Other potential future actions have been considered and eliminated from further analysis
because there is a small likelihood these actions would be pursued and implemented within the
life of the RMP, or because so little is known about the potential action that formulating an
analysis of impacts is premature. In addition, potential future actions protective of the
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environment (such as new potential threatened or endangered species listings or regulations
related to fugitive dust emissions) have less likelihood of creating major environmental
consequences alone, or in combination with this planning effort. Federal actions, such as species
listing under the Endangered Species Act of 1973, would require the BLM to reconsider
decisions created from this RMP because the consultations and relative impacts might no longer
be appropriate. These potential future actions may have greater capacity to affect resource uses
within the planning area; however, until more information is developed, no reasonable
estimation of impacts could be developed.

Data on the precise locations and overall extent of resources within the planning area are
considerable, although the information varies according to resource type and locale.
Furthermore, understanding of the impacts on and the interplay among these resources is
evolving. As knowledge improves, management measures (adaptive or otherwise) would be
considered to reduce potential cumulative impacts in accordance with law, regulations, and the
approved RMP.

Projects and activities identified as having the greatest likelihood to generate potential
cumulative impacts, when added to the RMP alternatives, are displayed in Table 4-1 (Past,
Present, and Reasonably Foreseeable Projects, Plans, or Actions that Comprise the Cumulative
Impact Scenario).

Table 4-1
Past, Present, and Reasonably Foreseeable Projects, Plans, or Actions that Comprise the
Cumulative Impact Scenario

Other Land BLM San Juan/San Miguel RMP (BLM 1985), as amended. This plan set management,

Use Plans protection, and use goals and guidelines for the portions of the BLM Uncompahgre and
Tres Rios Field Offices, Colorado. These plans are being revised in new planning efforts:
the Uncompahgre RMP, the Tres Rios RMP (BLM 2015c), and the San Juan National
Forest Land and Resource Management Plan (Forest Service 201 3).

BLM Grand Junction RMP (BLM 1987b), as amended. This plan sets management,
protection, and use goals and guidelines for the BLM Grand Junction Field Office,

Colorado, and is currently being revised in a new RMP planning effort. Decision expected
2014.

BLM Glenwood Springs RMP (now Colorado River Valley Field Office) (BLM 1988b), as
amended. This plan sets management, protection, and use goals and guidelines for the
BLM Colorado River Valley Field Office, Colorado, and is being revised in a new RMP
planning effort. Decision expected 201 3.

BLM Gunnison Field Office RMP (BLM 1993c), as amended. This RMP sets management,
protection, and use goals and guidelines for the BLM Gunnison Field Office, Colorado.

BLM Moab Field Office RMP (BLM 2008e). This plan sets management, protection, and
use goals and guidelines for the BLM Moab Field Office, Utah.

BLM Monticello Field Office RMP (BLM 2008f). This plan sets management, protection,
and use goals and guidelines for the BLM Monticello Field Office, Utah.

Black Canyon of the Gunnison National Monument and Curecanti National Recreation
Area General Management Plan (US DOI National Park Service [NPS] 1997b). This plan
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Table 4-1

Past, Present, and Reasonably Foreseeable Projects, Plans, or Actions that Comprise the

Cumulative Impact Scenario

sets management, protection, and use goals and guidelines for the Black Canyon of the
Gunnison National Park.

Curecanti National Recreation Area Final Resource Protection Study and
Environmental Impact Statement (NPS 2008). This plan sets management, protection,
and use goals and guidelines for the Curecanti National Recreation Area.

Interim Management Policy for the Dominguez-Escalante National Conservation Area
and Dominguez Canyon Wilderness (BLM 2010n). This plan sets management,
protection, and use goals and guidelines for the Dominguez-Escalante National
Conservation Area. A new RMP, which will replace the interim management, is being
prepared, and a decision is expected in 2016.

BLM Gunnison Gorge National Conservation Area (NCA) and Wilderness RMP (BLM
2004e). This RMP sets management, protection, and use goals and guidelines for the
BLM Gunnison Gorge NCA and Wilderness, Colorado.

Amended Land and RMP for Grand Mesa, Uncompahgre, and Gunnison National
Forests (Forest Service 1991). This plan sets management, protection, and use goals and
guidelines for the Grand Mesa, Uncompahgre, and Gunnison National Forests,
Colorado. A Proposed Land Management Plan was completed in July 2006, but to date,
the plan has not been approved.

Energy and
minerals
development

Summary. Most oil and gas development on BLM-administered lands within the planning
area has been in the North Fork of the Gunnison River area. Numerous mining claims
exist, but the only significant mining activity is associated with past and current
uranium/vanadium mining claims in the west end of Montrose and San Miguel Counties.
Most coal mining occurs in the North Fork of the Gunnison area. Several small
individual placer mining claims exist along the San Miguel and Dolores Rivers, and a
large group of recently staked uranium mining claims exist on BLM-administered lands
in the UFO, Grand Junction Field Office, Tres Rios Field Office, and Moab Field Office.
As such, additional mining and oil and gas development is expected.

Energy Fuels has plans to construct the Pinon Ridge Mill (in Paradox Valley, between
Naturita and Bedrock in Montrose County, Colorado), pending the outcome of
litigation (Energy Fuels Resources Corporation 2012). The Colorado Radiation Control
Division issued a final radioactive materials license to Energy Fuels Resources
Corporation in March 201 |, following the performance of an environmental impact
assessment (Colorado Department of Public Health and Environment 201 |3, 201 I b).
The license application included an Environmental Report that outlines the proposed
action alternatives, affected environment, environmental impacts, and cumulative
impacts (Energy Fuels Resources Corporation2009). The uranium mill is expected to
process ore from 5 to 9 mines at any one time. A surge in uranium exploration, mining,
and permitting is possible.

The Uravan mineral belt in western Colorado includes an estimated 1,200 historic
mines, with production dating back to 1948. Total uranium ore production in Colorado
was estimated to be over 255,000 pounds in 2005, all originating from four Cotter
Corporation mines in the Uravan mineral belt near Nucla and Naturita, Colorado. All
four mines ceased production in November 2005, partly due to high energy costs and
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Table 4-1
Past, Present, and Reasonably Foreseeable Projects, Plans, or Actions that Comprise the
Cumulative Impact Scenario

the high cost of transporting ore to Canon City, Colorado, for milling (US Department
of Energy [DOE] 2012).

In 2007, Denison Mines began mining uranium ore from their Sunday Mines Complex
and shipping it to their White Mesa Mill in Blanding, Utah. Production at this mining
complex ceased in 2009 due to declining uranium prices, but the BLM’s Tres Rios Field
Office is currently preparing an Environmental Assessment for reopening of the
complex (DOE 2012). In 2012, Denison Mines’ US operations were acquired by Energy
Fuels Resources (USA) Inc.

Limited uranium production began at Bluerock Energy’s J-Bird Mine in Montrose
County in 2008, but production ceased when the mine was transferred to Rimrock
Exploration and Development. The mine remains in maintenance status, and no
production is anticipated in the immediate future. The Prince Albert (Rimrock), Last
Chance (Nuvemco), and Return (Beck) Mines may have had limited production for
testing within the last four years (DOE 2012).

There are 33 actively permitted uranium mine projects in Colorado, and one new
permit under review. No uranium production was reported from 2009 to 201 I, and
none of the actively permitted mine projects are producing as of 2012; 24 are in
maintenance status, 7 are being (or 3 have been) reclaimed, and 2 are conducting
development activities. There are 12 permitted uranium mines in Utah (DOE 2012).

Coal. There are two active underground coal mines on federal mineral estate in the
Uncompahgre RMP planning area (Bowie No. 2 and West Elk) and one that is idle with
an unknown resumption date of production (Elk Creek). The following table contains
recent production data for the three coal mines in the North Fork Valley.

Raw Coal Production in the North Fork Valley
Year Averages (Tons)

Average Bowie No. 2 Elk Creek West Elk Total
Based on' Mine Mine Mine
5 Year 2,897,076 2,553,310 5,806,743 11,257,129
| Year 1,891,665 Idle 6,116,849 8,008,514

I'5-Year Period ends June 30, 2014. |-Year period is July I, 2014, through June 30, 2015.

Note: Each of these mining operations control coal reserves with a mix of federal and
fee coal; however, 90 percent or more of local production is federal. As mining
progresses, only federal coal will be available in the reserve base.

¢ Bowie No. 2 Mine was opened in 1997 as a room-and-pillar mine but converted
to a longwall system in late 1999. It is located northeast of Paonia, Colorado, and
is operated by Bowie Resources, LLC with a loadout northeast of Paonia. There
are 14,540 acres permitted in the combined permits of the Bowie No. | and No.
2 Mines accessed by the Bowie No. 2 Mine.

e The Elk Creek Mine recently was a longwall operation north of Somerset,
Colorado, operated by Oxbow Mining, LLC, with a loadout immediately north of
Somerset. There are 13,430 acres permitted. The mine is idle.
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Past, Present, and Reasonably Foreseeable Projects, Plans, or Actions that Comprise the

Cumulative Impact Scenario

e The West Elk Mine is a longwall operation located south and east of Somerset
and is operated by Mountain Coal Company with a loadout about one mile east of
Somerset. There are 17,160 acres permitted. The mine is approximately the
seventh largest underground longwall coal mine in the US.

The UFO issued a Coal Exploration License on Oak Mesa (in Delta County north of
Hotchkiss, Colorado) in late 2012, and exploration drilling has been completed. There
has not been any interest expressed in leasing coal on Oak Mesa.

The New Horizon coal mine, on private surface and private minerals, near Nucla,
Colorado, is a 20-acre surface coal mine owned and managed by Western Fuels
Association. The mine is the exclusive coal supplier to the Nucla Station power plant
(five miles north), producing approximately 350,000 to 400,000 tons of coal per year.

Oil and Gas Leasing. The BLM routinely offers land parcels for competitive oil and gas
leasing to allow exploration and development of oil and gas resources for public sale.
Continued leasing is necessary for oil and gas companies to seek new areas for oil and
gas production, or to develop previously inaccessible/uneconomical reserves.

Twenty-five percent (224,950 acres) of the federal fluid mineral estate in the UFO
(916,030) is already leased. This includes 160,510 acres (24 percent) of BLM surface and
64,440 acres (27 percent) of split-estate lands (private, state, and local surface with
federal fluid mineral subsurface). Total fluid minerals acres leased annually by the BLM
over the past |12 years are as follows:

Year Average Lease | Total Leased | Total Number
Acreages Acres* of Leases
2000 745 16,130 21
2001 545 40,070 71
2002 490 2,240 5
2003 460 14,070 32
2004 635 4,250 7
2005 900 54,710 52
2006 510 15,850 29
2007 500 31,560 48
2008 490 23,540 37
2009 80 390 5
2010 N/A 0 0
2011 40 40 I
2012%* 800 800 I

Source: BLM 2012a

*Includes all leased BLM surface acres, plus all federal fluid mineral subsurface
under private, local, and State surface. Values are limited to active leases and
do not include pending leases.

**As of August 2012.

Potash. There is no potash exploration or mining in the Uncompahgre RMP planning
area, and no future activity is known.
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There is a potential undefined potash resource underneath Sinbad Valley, Colorado. In
2008, a company expressed interest in exploring the Sindbad Valley area (in the BLM
Grand Junction Field Office) for potential development via solution mining. Prior to
2008 there had been no exploration activity for potash within the Grand Junction RMP
planning area (BLM 20100).

The BLM Tres Rios Field Office received six permit applications from RM Potash, Inc.
for potash exploration, affecting 9,954 acres of land in the vicinity of Egnar, Colorado, in
San Miguel County (BLM 2012p). The BLM prepared an environmental assessment to
evaluate exploration drilling on some of these applications (BLM 2012p). The BLM
determined the project would have no significant impact on the surrounding
environment and approved the permits (BLM 2013b). Exploratory drilling is expected to
last up to one year (BLM 2012p). No leasing or development of potash resources has
been proposed.

The South Canal Hydropower Project (Bureau of Reclamation 2012). The two power
houses that comprise the South Canal Hydropower Project generate an estimated
26,900 megawatt-hours of electricity per year, roughly equivalent to the power used by
3,000 homes in Delta-Montrose Electric Association’s service territory. Electricity is
produced uniquely during the irrigation season to match the existing flow of water.

Additional small hydropower projects on US Bureau of Reclamation facilities may be
proposed and constructed to help meet the State of Colorado’s renewable energy
mandate, which requires that all electric cooperatives and each municipal utility serving
more than 40,000 customers provide |0 percent of its retail electricity sales from
renewable energy by the year 2020. Investor-owned utilities must provide 30 percent of
their retail electricity sales from renewable energy by the year 2020 (Colorado Revised
Statute 40-2-124). A hydropower facility at Ridgway Dam on the Uncompahgre River is
currently being considered. Also, there are several other sites on the South Canal that
may be potentially suitable for hydropower generation.

Colorado Oil and Gas Leasing Amendment (BLM 19913, 1999). The amendment evaluates
the impacts of oil and gas leasing and development on BLM-administered lands and
federally owned mineral estate under private lands in the Colorado River Valley (formerly
Glenwood Springs) Field Office and a portion of the Uncompahgre Field Office (UFO).

BLM Uncompahgre Field Office Reasonable Foreseeable Development Scenario for Oil
and Gas (BLM 2012d). This document looks at oil and gas resources in the
Uncompahgre RMP planning area and gives a 20-year prediction of development
potential.

BLM Uncompahgre Field Office Mineral Potential Report (BLM 201 Ib). This document
looks at all minerals (non-oil and gas), except coal and renewable energy, in the
Uncompahgre RMP planning area and gives a 20-year prediction of development
potential.

BLM Uncompahgre Field Office Coal Resource and Development Potential Report
(BLM 2010h). This document looks at coal resources in the Uncompahgre RMP
planning area and gives a 20-year prediction of development potential.

Uncompahgre Draft Resource Management Plan Revision and Environmental Impact Statement 4-13



4. Environmental Consequences (Cumulative Impacts)

Table 4-1

Past, Present, and Reasonably Foreseeable Projects, Plans, or Actions that Comprise the

Cumulative Impact Scenario

BLM Uncompahgre Field Office Renewable Energy Potential Report (BLM 2010g). This
document looks at renewable energy resources, including geothermal, in the
Uncompahgre RMP planning area and gives a 20-year prediction of development
potential.

Forest Service Grand Mesa, Uncompahgre, and Gunnison National Forests (Forest
Service 1993). The Final Oil and Gas Leasing EIS and Record of Decision evaluate the
potential effects of alternative programs for oil and gas leasing on the Grand Mesa,
Uncompahgre, and Gunnison National Forests, Colorado.

Gunnison County Energy Action Plan (Gunnison County 2009).

Gunnison County North Fork Valley Coal Resource Special Area Regulations
(Gunnison County 2003).

Gunnison County Temporary Regulations for Oil and Gas Operations (Gunnison
County 2004).

Bull Mountain Unit Master Development Plan. This project is in the planning phase; an
EIS is being prepared, and a decision is expected in 201 6. If approved, it would
authorize development of up to 146 natural gas wells on multiple well pads north of
Paonia Reservoir.

Whitewater Master Development Plan. This project is in the planning phase; an
environmental assessment was prepared, and the project was approved in June 2014. It
authorized development of up to 108 oil/gas wells on 12 well pads in the vicinity of
Whitewater, Colorado.

Mesa County Mineral and Energy Resources Master Plan (Mesa County 201 I). This plan
identifies known energy resources and opportunities in Mesa County, Colorado, and
recommends policies to guide regulation and development.

Vegetation
Management

Forestry. Past, current, and foreseeable forestry uses in the RMP planning area include
personal and commercial harvest of pinyon and juniper fuel wood, poles and posts for
fence building, wildings (live trees and shrubs), and Christmas trees.

Vegetation treatments. Prescribed fire and mechanical treatments of vegetation (e.g.,
chaining, rollerchops, Dixie-harrow, drill seeding, hydro-axing, and brush mowing) were
very common in the past on public and private rangelands in the planning area. These
treatments and maintenance of these vegetation treatments are still fairly common and
will likely continue (except chaining). In addition, manual and mechanical treatments of
large woody invasive species such as tamarisk have occurred in the riparian areas of
rivers and streams; this type of restoration work will likely continue in the foreseeable
future.

Hazardous fuels reduction. Fuels treatments, including prescribed fires, chemical and
mechanical treatment, and seeding, will likely continue and potentially increase in the
future.

Sage-grouse habitat. Implementation of conservation plans for sage-grouse within the
planning area includes active management techniques to improve habitat quality for
sage-grouse, maintain or increase suitable habitat within population areas, and maintain
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or increase sage-grouse numbers. Plans include the San Miguel Basin Gunnison Sage-
grouse Conservation Plan (San Miguel Basin Gunnison Sage-grouse Working Group
2009), Gunnison Sage-grouse Rangewide Conservation Plan (Gunnison Sage-grouse
Rangewide Steering Committee 2005), Conservation Assessment of Greater Sage-
grouse and Sagebrush Habitats (Connelly et al. 2004), and Colorado Sagebrush: A
Conservation Assessment and Strategy (Boyle and Reeder 2005).

Biomass. Future use of woody biomass from forest management activities for energy
production could occur. The BLM Uncompahgre Field Office Renewable Energy
Potential Report (BLM 2010g) looks at renewable energy resources, including biomass,
in the Uncompahgre RMP planning area and gives a 20-year prediction of development
potential.

Livestock
grazing

Livestock grazing has a long history in the region. Generally, livestock use has decreased
over the past 100 years. Grazing in portions of the RMP planning area has either
remained stable or declined in the recent past, and demand on BLM-administered lands
has remained stable in the last 10 years. Approximately 658,540 acres (97 percent) of
decision area lands are allocated for livestock grazing within grazing allotment
boundaries and are managed by the UFO in accordance with the current RMPs (BLM
1985, 1989a). Some allotments within the planning area (i.e., Wray Mesa) are managed
by other BLM field offices, while the UFO manages portions of allotments that are
within other field offices. Total active preference (permitted use) is 38,364 animal unit
months (AUMs), with an additional 5,291 AUMs in suspension. Approximately 85
percent of the allotment permits were for cattle, with sheep and horse grazing
accounting for the remaining |5 percent. Grazing on private lands within the RMP
planning area is expected to remain stable or slightly decrease as residential
development increases.

Recreation and
visitor use

Colorado’s population has grown significantly in the past |10 years, and an increasing
number of people are living near or seeking local BLM-administered lands for a diversity
of recreational opportunities characterized by the “mountain resort or outdoor
lifestyle.” The primary recreational activities in the UFO are motorized vehicle touring,
all-terrain vehicle use, motorcycling, mountain biking, big and small game hunting,
fishing, hiking, backpacking, horseback riding, sight-seeing, target shooting, dog-walking,
and river boating. Recreation-based visitor use in the UFO has increased in most areas
in recent years and is expected to continue to increase on BLM and non-BLM lands.

Recreational trail construction. A local trails group and local branch of the Colorado
Plateau Mountain Biking Association in Ouray County have been constructing trails
within the Dennis Weaver Memorial Park and adjoining private property near Ridgway,
Colorado. The objective of the groups is to connect the trail system to Ridgway State
Park (which is conducting travel planning) and to trails on BLM-administered lands
adjacent to the east side of Ridgway State Park.

Recreation trail travel management planning: Ridgway State Park in Colorado is
conducting recreation trail travel management planning.

A nonmotorized trail is proposed for construction between Crested Butte and
Carbondale. It is a joint effort between West Elk Byway and the Forest Service.
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Unauthorized travel. Travel off of designated or existing routes as well as the creation
of social trails has occurred and will likely continue to occur within the decision area.

Lands and
realty

BLM Uncompahgre Field Office Renewable Energy Potential Report (BLM 2010g). This
report looks at renewable energy resources, including wind and solar, in the
Uncompahgre RMP planning area, and gives a 20-year prediction of development
potential.

Designation of Energy Corridors on Federal Lands in the | | Western States
Programmatic EIS (DOE and BLM 2009). This multi-federal agency Programmatic EIS
analyzes the environmental impacts of designating federal energy corridors on federal
lands in || western states and incorporating those designations into relevant land use
and resource management plans.

The Paradox Valley Unit desalinization plant is located on the Dolores River, seven
miles south of Bedrock, Colorado. Operated by the US Bureau of Reclamation, the
plant prevents natural salt loads in groundwater from entering the Dolores River by
intercepting and disposing of brine via deep-well injection. Major facilities include a
brine production well field, brine surface treatment facility, and deep injection well. The
Bureau of Reclamation is starting an alternatives study for the continued operation of
the Paradox Valley Unit. Alternatives that may be considered include, but are not
necessarily limited to, evaporative ponds, another deep injection well, a commercial
operation, and various combinations of alternatives. Facilities on BLM-administered
lands are typically authorized under ROWs, but could comprise a Withdrawal to the
US Bureau of Reclamation. A decision and implementation of that decision will likely
occur within the lifespan of the Uncompahgre RMP.

An all-weather paved road has been proposed to be constructed over the
Uncompahgre Plateau from Montrose to Nucla, Colorado, using existing graveled
roads, with some realignment. The Forest Service Norwood Ranger District is
beginning environmental analysis.

Delta County Master Plan (Delta County 1996). Countywide land use and growth plan
for Delta County.

Gunnison County Land Use Resolution (Gunnison County 2006).

Mesa County Master Plan (Mesa County 2000). Countywide land use and growth plan
for Mesa County.

Montrose County Master Plan (Montrose County 2010). Countywide land use and
growth plan for Montrose County; it has edited several times, including in 2006 and 2010.

Ouray County Master Plan (Ouray County 1999). Countywide land use and growth
plan for Ouray County.

Ouray County Land Use Code (Ouray County 2005). Countywide land use code for
Ouray County.

San Miguel County Comprehensive Development Plan (San Miguel County 2008).
Countywide land use and growth plan for San Miguel County.
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Roadway
development

Road construction has occurred in association with timber harvesting, historic
vegetation treatments, energy development, and mining on BLM-administered lands,
private lands, State of Colorado lands, and National Forest System lands. The bulk of
new road building is occurring for community expansion and energy development. Road
construction is expected to continue at the current rate on BLM and National Forest
System lands; the future rate is unknown on private and State of Colorado lands.

Woater
diversions

The UFO has been and will continue to be affected by irrigation and drinking water
diversions. Reservoir operations have affected water supply, aquatic conditions, and
timing. Irrigation rights are expected to continue being bought and sold in the future,
with some new property owners informally changing how the right was historically
used. Due to population growth and land sales, more agricultural water rights may be
converted to municipal and industrial uses. Future oil shale development in the region
could also result in water diversions.

Water

The Natural Resources Conservation Service and US Bureau of Reclamation have been
replacing irrigation ditches with buried pipe to conserve water and reduce salinity and
selenium within the Colorado River system.

In 2016, the Town of Paonia replaced its current two-million-gallon water treatment
plant, added an additional two million gallons of treated water storage, and
incorporated hydropower components on the water lines in an effort to reduce plant
costs with sustainable energy.

Spread of
noxious/
invasive weeds

Noxious weeds, including tamarisk, have invaded and will continue to invade many
locations in the planning area. Noxious weeds are carried by wind, humans, machinery,
and animals. The BLM UFO currently manages weed infestations through integrated
weed management, including biological, chemical, mechanical, manual, and educational
methods. The 1991 and 2007 Records of Decision for Vegetation Treatment on BLM
Lands in Thirteen Western States (BLM 20072), and the 2007 Programmatic
Environmental Report (BLM 2007g), guide the management of noxious weeds in
western states. The BLM UFO finalized a noxious weed management strategy in 2010
(BLM 2010c) that guides the treatment of weeds in the field office. A programmatic EA
for integrated weed management treatments was approved in 2013. Noxious and
invasive weeds are expected to continue to spread on all lands. Due to their ability to
tolerate certain conditions, some species are expected to remain a serious long-term
challenge in the planning area.

Delta County Noxious Weed Management Plan (Delta County 2010).

Dolores River Riparian Action Plan: Recommendations for Implementing Tamarisk
Control and Restoration Efforts (Tamarisk Coalition 2010).

Gunnison River Watershed Integrated Weed Management Plan (Gunnison County
2012).

Mesa County Noxious Weed Management Plan (Mesa County 2009).

Montrose County Weed Management Plan (Montrose County 201 I).

Ouray County Weed Management Plan (Ouray County 201 I).
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Table 4-1

Past, Present, and Reasonably Foreseeable Projects, Plans, or Actions that Comprise the

Cumulative Impact Scenario

San Miguel County Weed Control Program (San Miguel County 2012).

Town of Ridgway, Ridgway Comprehensive Plan; Integrated Weed Management and
Native Plant Restoration (Town of Ridgway 201 I).

Horsefly Coordinated Weed Management Area Plan (Uncompahgre Plateau Project
2007a)

Tabeguache Coordinated Weed Management Area Plan (Uncompahgre Plateau Project
2007b)

Paradox Coordinated Weed Management Area Plan (Uncompahgre Plateau Project
2008).

Wildland fires

Fires within the planning area are both naturally occurring and used as a management
tool. Naturally occurring fires have been widely distributed in terms of frequency and
severity. Increasing recurrence and severity of drought conditions have been predicted
for this area as a result of climate change. This could, in turn, increase the occurrence
and severity of wildfires on BLM-administered land.

Spread of
forest insects
and diseases

Several years of drought in western states have resulted in severe stress on pine trees.
This stress has made the trees less able to fend off attacks by insects such as mountain
pine beetles. Mountain pine beetle infestation has been occurring in Colorado since
1996, and some pinyon pine stands in the planning area have experienced ips beetle kill.
Sudden Aspen Decline is also impacting parts of the planning area.

Drought

For much of the last decade, most of the western US has experienced drought. Inflows
to Lake Powell (indicative of the Upper Colorado Basin) have been below average since
2000, and Colorado regularly goes through periods of drought that may be statewide,
region-wide, or within a more localized area. Agriculture, drinking water supplies, and
wildland fires are all impacted by drought.

Climate change

Increased concern over greenhouse gas emissions and global warming issues may lead
to future federal and state regulations limiting the emission of associated pollutants.

Air Quality

The area near Telluride is in the Telluride PM10 maintenance area. The area is
currently in compliance with all applicable National Ambient Air Quality Standards. For
as long as the area remains in maintenance, the BLM will analyze any authorized
activities in accordance with the provisions of the General Conformity Rule and
document any findings in the applicable authorizing NEPA document.

Other

Forest Service Special Areas; Roadless Area Conservation; Applicability to the National
Forests in Colorado; Final Rule (77 Federal Register 39576-39612, 3 July 2012). The
Colorado Roadless Rule provides management direction for conserving and managing
approximately 4.2 million acres of Colorado Roadless Areas on National Forest System
lands.

4-18

Uncompahgre Draft Resource Management Plan Revision and Environmental Impact Statement



4. Environmental Consequences (Resources)

4.3

RESOURCES
This section contains a description of the biological and physical resources of the Uncompahgre
RMP planning area and follows the order of topics addressed in Chapter 3:

e Air quality and climate

e Soils and geology

e  Water resources

e Vegetation

e Fish and wildlife

e Special status species

e Wild horses

e Wildland fire ecology and management
e Cultural resources

e Paleontological resources
e Visual resources

e Lands with wilderness characteristics

4.3.1 Air Quality and Climate

Air resources were evaluated within the Uncompahgre planning area to determine how air
quality could be affected by future federal actions implemented under this RMP. Actions that
initiate or increase emissions of air pollutants can result in negative effects on air resources
including increased concentrations of air pollutants, decreased visibility, increased atmospheric
deposition on soils and vegetation, and acidification of sensitive water bodies. Actions that
reduce or control emissions of air pollutants can be very effective at improving air quality and
preventing degradation. This section addresses the potential effects of air pollutant emissions
from specific activities that would be authorized, allowed, or performed by the BLM under each
alternative within the planning area. The Colorado Air Resources Protection Protocol
(Appendix H) provides details of the processes and the approach to protecting air quality and
permitting/authorizing activities. It also includes a description of the comprehensive Colorado
Air Resources Management Modeling Study (CARMMS) (BLM 2014b) that the BLM will use to
better understand regional air quality for future permitting at the time of project proposal.
Currently, CARMMS modeling has been completed for a projected year 2021 oil and gas
reasonably foreseeable development scenario. The CARMMS future year 2021 results for the
Uncompahgre RMP planning area source emissions and for cumulative (regional) source
emissions are presented at the end of this section; these results are used to estimate potential
impacts on air quality and air quality related values from RMP alternatives and cumulative
sources.

The following information provides analysis of air quality impacts that could occur if all projected
resource growth and development under each RMP alternative occurs and is based on existing
conditions (Chapter 3). Air quality modeling and analysis tools will be continually updated with
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new information to reassess current state of the atmosphereand potential impacts fromany
proposed projects.

Summary of Impacts and Conclusions

The potential for BLM actions to contribute to future significant adverse impacts on air quality
was analyzed in the context of existing air quality conditions within the planning area and
predicted future growth in emission generating activities. Potential emissions of air pollutants
were estimated for several BLM management actions and activities that are likely to occur under
each alternative and that have the potential to generate quantifiable emissions of regulated air
pollutants. The estimated emissions were compiled in an emissions inventory which is
summarized in Appendix Q (Summary of Air Emission Inventory Technical Support
Document). Total estimated emissions as well as predicted increases in emissions were analyzed
to develop air resource management goals, objectives, and actions that would be effective in
minimizing future impacts on air quality. The resulting adaptive management strategy is
described in detail in Appendix H (Colorado BLM Comprehensive Air Resource Protection
Protocol).

Emissions were estimated for five criteria pollutants, volatile organic compounds, hazardous air
pollutants, and greenhouse gases. Emissions of lead were not calculated because there are no
significant sources emitting lead emissions within the planning area. Fluorinated gases are not
expected to be emitted in appreciable quantities by any category considered in this management
action and were therefore not included in this analysis. A base year of 201 | was used to
estimate actual (existing) emissions. Potential emissions were also estimated for reasonably
foreseeable activities within the planning area out to year 2021 (Year 10) to serve as the basis
for evaluating potential increases in emissions over the life of the RMP.

Estimated absolute emissions from BLM actions and estimated changes in emissions from BLM
actions over base-year levels vary by pollutant and alternative. In general, the major contributor
to total pollutant emissions growth over the life of the plan is predicted to be predominantly
attributable to activities associated with oil and gas development. Activities associated with
underground coal mining and surface uranium and vanadium mining are also predicted to be
major contributors to particulate matter emissions, albeit at levels consistant with current
conditions.

Existing air quality conditions, geographic characteristics, and estimated emissions for each
alternative were evaluated to identify pollutants of concern and activities that emit significant
quantities of pollutants of concern and to identify potential adverse impacts on air quality. The
identification of the following pollutants, activities, and potential impacts under each alternative
was used to design air quality management goals and objectives listed in Chapter 2
(Alternatives) and Appendix H (Colorado BLM Comprehensive Air Resource Protection
Protocol):

e The magnitude of estimated emissions from BLM-authorized oil and gas activities at
the level of development predicted over the life of the RMP in Alternatives A, B, B,
C, and D have the potential to contribute to increased ambient concentrations of
ozone in, adjacent to, and outside and downwind of the planning area.
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e The magnitude of and increases in estimated emissions from BLM-authorized oil and
gas activities at the level of development predicted in Alternatives A, B, B.l, C, and D
have the potential to degrade visibility and increase atmospheric deposition at
sensitive areas such as the Maroon Bells — Snowmass Wilderness Area.

e The magnitude of and increases in estimated emissions from BLM-authorized oil and
gas activities predicted in Alternatives A, B, B.l, C, and D could cause impacts
related to short-term and long-term exposure to hazardous air pollutants.

e The magnitude of and increases in estimated emissions from solid mineral
development, including underground coal mining and uranium and vanadium surface
mining, at the level predicted for all alternatives over the life of the RMP could cause
impacts related to fugitive dust, increased ozone formation, visibility degradation,
and atmospheric deposition in, adjacent to, and outside and downwind of the
planning area.

e The estimated levels of development predicted in all alternatives for solid mineral
development and oil and gas development have the potential to result in increases
of direct and indirect greenhouse gas emissions

In general, Alternative B.| emission estimates result in the lowest total air pollutant emissions in
future planning years and decreases in emissions of some pollutants over the base year. Lower
emissions are expected for Alternative B.l because it includes lower predicted reasonably
foreseeable development for oil and gas than Alternatives A, B, C, and D. Alternative B.| would
likely result in the least adverse impacts on air quality.

Alternative C emission estimates result in the greatest increases in total air pollutant emissions.
Alternative C imposes the least restrictions on solid mineral development and includes the
highest rate of oil and gas development of the alternatives, generally resulting in the highest
emissions. This alternative has the highest potential for adverse impacts on air quality.
Alternative D has slightly higher sulfur dioxide emissions than the other alternatives due to
increases in mechanical vegetation treatments; however, the overall potential for adverse
impacts on air quality would occur under Alternative C.

The total emissions estimated for Alternative A result in the third-lowest emissions. The
Preferred Alternative (Alternative D) results in the second-highest estimated emission levels.
Table 4-2 (Estimated Annual Emissions Summary BLM Actions in the Uncompahgre Planning
Area) summarizes the estimated annual emissions for each alternative by pollutant.

Methods of Analysis

The air resource impact analysis consisted of a comparative emissions approach to evaluate
existing emissions levels and air quality conditions compared to estimated future emissions for
each alternative based on predicted rates of growth and decline and the potential for impacts on
future air quality conditions. The purpose of conducting the emissions based analysis was to
evaluate the magnitude of emissions of each pollutant from BLM-authorized activities to identify
the potential for those emissions to cause adverse impacts on air quality in the context of
existing air quality conditions. By identifying those activities with significant estimated emissions,
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Table 4-2
Estimated Annual Emissions Summary BLM Actions
in the Uncompahgre Planning Area

Total Estimated Emissions by Alternative (tons per year)

Scenario voC co NOx PM10 PM2.5 S02 HAPs

Base Year 243 894 438 771 283 9 25
Alternative A - Planning Year 10 742 1,896 1,430 1,444 533 19 70
Alternative B - Planning Year 10 727 1,870 1,430 1,339 527 19 68
Alternative B.I- Planning Year 10 686 1,801 1,381 1,330 524 19 64
Alternative C - Planning Year 10 863 2,176 1,575 1,487 544 19 82
Alternative D - Planning Year 10 800 2,054 1,511 1,400 538 20 75

Source: Appendix Q (Summary of Air Emission Inventory Technical Support Document), Table 3-1
I'CO = carbon monoxide; NOx = nitrogen oxides; PMa2s = particulate matter smaller than 2.5 microns in effective diameter;
PMio = particulate matter smaller than 10 microns in effective diameter; SO2 = sulfur dioxide; VOC = volatile organic

compounds

the BLM can focus its air resource management efforts effectively. The emissions-based analysis
was also used to evaluate increases in emissions from each activity over a base year for each
alternative. This information is useful for evaluating the effect of various management actions on
air emissions and for evaluating the effect of emission control strategies. This information is
ultimately used to inform the selection of effective resource management actions under this
RMP. This approach included the following steps:

evaluating existing air quality conditions based on available air monitoring data and
identifying air quality issues (see Section 3.1.1 [Air Quality])

identifying management actions and activities authorized, permitted, or allowed by
BLM within the planning area that generate air pollutant emissions

compiling base-year operational and production data for each identified emission-
generating activity

compiling projected future development, operational, and production data for each
identified emission-generating activity for a selected future year (2021, which
coincides with available CARMMS analysis data)

calculating estimated current and projected future emissions of specific air pollutants
for identified management actions and activities for each alternative and compiling
the calculations in an emissions inventory (Appendix Q, Summary of Air Emission
Inventory Technical Support Document)

analyzing the magnitude of predicted emissions for each activity and changes in
estimated emissions over the base year and between alternatives to determine the
potential for future significant impacts on air quality

evaluating increases in estimated emissions from future BLM actions in the context
of potential cumulative emissions within the planning area
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The following list of emission-generating activities were identified as those management actions
and activities authorized, permitted, allowed, or performed under this RMP that could
potentially emit regulated air pollutants and could potentially cause impacts on air quality within
the planning area:

e  Fluid Leasable Minerals — Conventional Oil and Gas

e  Fluid Leasable Minerals — Coal Bed Natural Gas

e Solid Leasable Minerals — Coal

e Locatable Minerals — Uranium and Vanadium

e Mineral Materials (Salable Minerals) — Sand and Gravel

e Lands and Realty — Rights-of-Way

e Livestock Grazing

e Comprehensive Travel and Transportation Management

e Vegetation — Prescribed Fire and Mechanical Treatment
The following air pollutants were identified as being pollutants that could potentially be emitted
by management actions and activities authorized, permitted, allowed, or performed under this
RMP. Emissions of each of these pollutants were estimated for each identified activity and
addressed for each alternative in this analysis.

e Carbon monoxide

e Nitrogen oxides

e Particulate matter less than or equal to 10 microns in diameter (PMo)

e Particulate matter less than or equal to 2.5 microns in diameter (PMas)

o Sulfur dioxide

e Volatile organic compounds

e Hazardous air pollutants
The analysis focused on estimating emissions associated with peak construction, production, and
operation activities associated with the identified emission-generating management actions for
the pollutants listed above. Year 201 | was chosen as the base year for estimating actual
emissions because this was the most recent year that reliable production and emissions data
were available for existing sources within the planning area. Future estimated emissions were
calculated for 10 years after the base year. Year |0 was selected for future year scenarios
because this is consistent with the current iteration of the CARMMS analysis that analyzed UFO
and cumulative regional air quality impacts. Operational, production, and construction activity
data used to estimate emissions for proposed emission sources were obtained from UFO staff,
the Reasonable Foreseeable Development Scenario for Oil and Gas for the UFO, Colorado

(BLM 2012d), and from NEPA analyses currently being conducted for BLM actions within the
planning area. Emission factors used to estimate proposed emissions were obtained primarily
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from EPA’s AP-42 Compilation of Air Pollutant Emission Factors (EPA 1995), EPA’s nonroad
engines, equipment, and vehicles emissions model (EPA 2009), EPA’s Motor Vehicle Emissions
Simulator (EPA 2010a), American Petroleum Industry Compendium of Greenhouse Gas
Emissions Estimation Methodologies for the Oil and Natural Gas Industry (American Petroleum
Industry 2009), Colorado Department of Public Health and Environment, and Western
Governors' Association — Western Regional Air Partnership (2005).

Given the uncertainties concerning the number, nature, and specific location of future emission
sources and activities, the emission comparison approach provides an appropriate basis to
compare the potential impacts under the various alternatives. Major assumptions used in this
impact analysis include the following:

e Air pollutant emissions presented in this analysis are useful for comparing the
relative impacts of each alternative and may not represent actual future emissions.
Emissions estimates are based on predictions of future mineral resource
development potential scenarios rather than actual development projects.

e Stationary sources associated with oil and gas development will operate in
accordance with Colorado Department of Public Health and Environment’s
Regulation 7 (Colorado Department of Public Health and Environment 2012b).

e Emissions from the following management actions were not estimated because the
potential for development was considered low or speculative: oil shale research and
development; geothermal, potash, gold, copper, and silver exploration and
development; and miscellaneous gems and other mineral material development.

e Emissions from the following management actions were not estimated because |)
the level of activity is not expected to change between alternatives, and 2) the
magnitude of emissions from the activity is considered to be very small in
comparison to other management activities, or 3) sufficient operational or
production data was not available to reliably quantify emissions: wild (unplanned)
fires, fire suppression aircraft, invasive species and pest management, grassland and
shrub land management, wild horse management and activities related to heritage
and visual resources, socioeconomic resources, and fish and wildlife resources.

For additional information on the emissions inventory, including a more detailed description of
the methodologies and assumptions used in this analysis, refer to the Uncompahgre Field Office,
Emission Inventory Technical Support Document (ENVIRON International Corporation 2015)
(summary provided in Appendix Q).

Effects Common to All Alternatives

Air pollutant impacts include changes in air quality (air pollutant concentrations) and air quality-
related values (changes in visibility, impacts on soils and vegetation from atmospheric deposition,
and changes in lake chemistry). Several key factors, such as the magnitude and chemistry of the
air emissions, meteorological conditions, and topography, play a role in determining the severity
of these impacts. Emissions were quantified for each of the alternatives and were compared to
the base year to provide an indication of the potential magnitude of impacts on air quality that
could be expected. All of the alternatives result in changes to emissions of air pollutants relative
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to the base year and will result in impacts that have the potential to both improve and degrade
air quality, depending on the pollutant. The CARMMS analysis presented here summarizes the
estimated impacts on air quality and air quality-related values from alternative emissions.

Several federally designated Class | airsheds and sensitive Class |l areas are located within 62
miles (100 kilometers) of the planning area. Relative to the planning area, the Black Canyon of
the Gunnison National Park Class | airshed is inside, Arches and Canyonlands National Parks
Class | airsheds are west, the Class || Colorado National Monument is west-northwest, the
Class | Flat Tops Wilderness Area is north, the Class | Eagles Nest Wilderness is northeast, the
Class | Maroon Bells-Snowmass and West Elk Wildernesses and Class Il Raggeds Wilderness are
east, and the Class | La Garita and Weminuche Wildernesses and Mesa Verde National Park are
south. For all of the alternatives, the magnitude of emissions from oil and gas and coal and
uranium mining development has the potential to impact air quality and air quality-related values
(i.e., visibility and atmospheric deposition) within these areas.

Emissions from oil and gas (fluid minerals) development are a major contributor to total
estimated emissions under all alternatives. For the Uncompahgre planning area, this category
includes conventional oil and gas and coalbed natural gas development. Activities quantified in
this category include well drilling and completion, road and well pad construction, flaring and
venting, compressor operations, dehydrator and separator operations, tank venting and load
out, wellhead fugitives, pneumatic device operations, and vehicle traffic. The quantities of
emissions estimated from these activities are based on reasonably foreseeable estimates of
development rates, well counts, production rates, and existing technologies. The emissions
numbers should not be considered definitive and may not reflect actual emissions at the time of
development. Although the quantity of emissions calculated for this category may not represent
actual emissions from eventual development, the magnitude of estimated emissions of several
pollutants for this source category is considerable. Emissions of nitrogen oxides and volatile
organic compounds from this category could impact air quality under each of the alternatives.
These impacts could include increased ambient concentrations of nitrogen oxides and increased
ozone formation.

Nitrogen oxides and PMy s emissions from oil and gas development under all alternatives could
contribute to visibility degradation and increases in atmospheric deposition. Emissions of PMo
from this category could potentially result in increases in ambient concentrations of fugitive dust
resulting in localized impacts on vegetation, decreases in visibility, and increases in atmospheric
deposition. Hazardous air pollutants emissions could increase the risk of localized human health
impacts.The emissions estimated for carbon monoxide under each alternative for this category
may have the potential to increase ambient concentrations and contribute to the formation of
ozone. Estimated sulfur dioxide emissions for this category under each alternative are minor and
would not significantly impact air quality and air quality-related values.

Another large contributor to total air pollutant emissions under each alternative is the category
of solid minerals development. For the Uncompahgre planning area, this category includes
underground coal mining, uranium and vanadium surface mining, and sand and gravel sales. The
primary pollutant of concern from this category is particulate matter, PM|o and PMas. Particulate
matter emissions (fugitive dust) are primarily caused by earth moving activities and vehicular
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traffic on unpaved roads and surfaces associated with mine development and operation.
Particulate matter emissions from this category under all of the alternatives could impact air
quality, including increases in ambient concentrations of fugitive dust resulting in localized
impacts on vegetation and decreases in visibility. Estimated emissions of nitrogen oxides, volatile
organic compounds, and carbon monoxide from combustion sources at mining facilities are
potentially significant. Emissions of these pollutants could result in increased ozone formation.
Estimated emissions of sulfur dioxide and hazardous air pollutants from this source category for
all alternatives are minor and would not significantly impact air quality.

The Colorado Department of Public Health and Environment has the authority to implement
emission controls for stationary sources that are required to obtain air permits under Colorado
Air Quality Control Commission Regulations and to ensure that these sources do not
contribute to an exceedance of an ambient air quality standard. The BLM works in cooperation
with the Colorado Department of Public Health and Environment and other federal agencies to
share, review, and analyze emissions data, modeling results, and mitigation measures for
significant development projects. This cooperation would continue under all alternatives. In
addition, the BLM could require implementation of BMPs and mitigation measures within its
authority to minimize impacts on air quality from development projects. Determination and
application of such measures would be completed during project approval and would be subject
to NEPA analysis at that time. (See Appendices G [Best Management Practices and Standard
Operating Procedures] and H [Colorado BLM Comprehensive Air Resource Protection
Protocol] for additional information on BMPs.)

Table 4-3 (Estimated Annual Emissions by Activity — Base Year (tons/year)) shows the
estimated emissions for each pollutant from each emissions-generating activity analyzed for the
base year. The estimated emissions for each of the alternatives are compared to these base year
emissions and are included in the discussion of each alternative.

Table 4-3
Estimated Annual Emissions by Activity — Base Year (tons/year)

Emissions Generating Activity VOC co NOx PM10 PM2.5 S02 HAPs
Oil and Gas - CBNG 2 7 4 0 0 0
Oil and Gas - Conventional 53 90 57 5 2 0 6
Fluid Minerals Total 55 97 61 6 0 7
Coal 54 210 286 254 196 4 5
Uranium - - - - - - -
Sand and Gravel 0 0 0 3 1 0 0
Solid Minerals Total 54 210 286 258 197 4 5
Livestock Grazing 0 0 0 1 0 0 0
Vegetation 83 481 88 156 47 5 8
Lands and Realty 0 1 1 21 3 0 0
Comprehensive Travel and Transportation

Management 51 106 1 330 34 0 5
Other Activities Total 134 587 91 507 84 5 13
TOTAL BASELINE 243 894 438 771 283 9 25

Source: Uncompahgre Field Office, Emission Inventory Technical Support Document (ENVIRON International Corporation
2015), Appendix E, Tables E-34 to E-40

I CBNG = coalbed natural gas; CO = carbon monoxide; HAPs = hazardous air pollutants; NOx = nitrogen oxides; PMas =
particulate matter smaller than 2.5 microns in effective diameter; PMio = particulate matter smaller than 10 microns in effective
diameter; SOz = sulfur dioxide; VOC = volatile organic compounds
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Alternative A

Total estimated emissions for Alternative A are the third lowest of the alternatives. This is due
primarily to the reasonably foreseeable development rate predicted for oil and gas activities,
which is higher than Alternatives B and B.| but lower than Alternatives C and D. Estimated
emissions for Alternative A increase compared to the base year for all pollutants. Nitrogen
oxide and carbon monoxide increases can be attributed to engine combustion emissions at both
oil and gas development and uranium mining operations. PM|o and PMy5 increases are due
primarily to fugitive dust and fuel combustion emissions from increased uranium mining
operations. Volatile organic compound, sulfur dioxide, and hazardous air pollutant emission
increases can be attributed to increased oil and gas activities. Table 4-4 (Estimated Annual
Emissions by Activity, Alternative A — Planning Year 10) shows the estimated emissions for each
pollutant from each emission-generating activity analyzed for Alternative A. Tables of the
estimated emissions calculations by source category and the key assumptions used in the
calculations are provided in the Uncompahgre Field Office, Emission Inventory Technical
Support Document (BLM 2015).

Table 4-4
Estimated Annual Emissions by Activity, Alternative A — Planning Year 10

Estimated Emissions (tons/yr) - Alternative A - Planning Year 10

Emissions Generating Activity VOC Cco NOx PM10 PM2.5 S02 HAPs
Oil and Gas - CBNG 279 616 383 53 15 1 31
Oil and Gas - Conventional 223 189 198 63 14 0 15
Fluid Minerals Total 502 805 580 117 29 1 46
Coal 54 210 286 254 196 4 5
Uranium 38 264 473 470 214 9 4
Sand and Gravel 0 0 0 3 1 0 0
Solid Minerals Total 92 474 759 727 410 13 9
Livestock Grazing 0 0 0 1 0 0 0
Vegetation 83 481 88 156 47 5 8
Lands and Realty 0 1 1 21 3 0 0
Comprehensive Travel and Transportation

Management 66 136 1 422 44 0 7
Other Activities Total 148 617 91 600 94 5 15
TOTAL 742 1,896 1,430 1,444 533 19 70
Change over Base Year 206% 112% 227% 88% 89% 108% 175%

Source: Uncompahgre Field Office, Emission Inventory Technical Support Document (ENVIRON International Corporation

2015), Appendix E, Tables E-34 to E-40

I'CBNG = coalbed natural gas; CO = carbon monoxide; HAPs = hazardous air pollutants; NOx = nitrogen oxides; PMas =
particulate matter smaller than 2.5 microns in effective diameter; PMio = particulate matter smaller than 10 microns in effective
diameter; SOz = sulfur dioxide; VOC = volatile organic compounds

Fluid Leasable Minerals — Oil and Gas
Estimated emissions from oil and gas development for Alternative A were calculated using a

reasonably foreseeable development rate based on a development level equivalent to 297 new
federal wells added between the base year and Year 10, and associated drilling, completion, gas

treatment, and compression activities over the life of the RMP. Estimated emissions from a small

number of existing base year federal wells and associated decline over a |0-year period were

also included in the estimated emissions calculations. The Uncompahgre Field Office, Emission
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Inventory Technical Support Document (ENVIRON International Corporation 2015) (summary
provided in Appendix Q) includes additional details on the assumptions used in calculating
emissions from oil and gas activities for this alternative.

While the levels of oil and gas development differ by alternative, emissions controls were
assumed to be the same for all alternatives, as follows:

e Drill rig and completion engines that meet or exceed Tier Il engine emission
standards as defined in 40 CFR Part 89

e Fugitive dust control from pad, road, and pipeline construction using frequent
watering and speed control with an assumed control efficiency of 50 percent

e Control of waste gas from well stimulation and completion assuming 90 percent
capture of all vented emissions, then 50 percent sent to flare and 50 percent sent to
“green completion”

e |00 percent of drilling/completion fluids are delivered and disposed of by truck

e 88 percent well pad tank emissions are captured and flared at conventional gas
wells; no well pad tank control is assumed for coalbed natural gas wells

e |00 percent disposal of produced water and condensate is by truck

Estimated emissions from oil and gas development would increase for all pollutants over the
base year for this alternative due to increased development. The emissions of carbon monoxide,
nitrogen oxide, sulfur dioxide, volatile organic compounds, and particulate matter have the
potential to impact air quality and air quality-related values. Nitrogen oxide and volatile organic
compound emissions have the potential to contribute to regional ozone formation. The
CARMMS analysis presented below estimates these emission sources’ impacts on air quality
(including potential ozone formation) and air quality-related values (visibility and atmospheric
deposition) in planning Year 10.

Hazardous air pollutants emissions could increase the risk of localized human health impacts.

Solid Minerals — Coal, Uranium, Sand, and Gravel

Estimated emissions for solid mineral development activities for Alternative A include
underground coal mining, uranium and vanadium surface mining, and sand and gravel sales.
Development and production rates for this alternative are based on the Mineral Potential
Report (BLM 201 Ib), historical production data for the planning area, and surface use
restrictions included in this alternative. Solid mineral development and emissions estimates over
the life of the RMP for this alternative include the following assumptions:

e Coal mine production remains unchanged from base year rates with any drop off in
existing mine production replaced by production from future mine development in
the area

e Development of up to |3 small uranium/vanadium mines from the base year to Year
10

e Continuous sales of sand and gravel equivalent to the base year
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e Fugitive dust control from construction activities using frequent watering and speed
control with an assumed control efficiency of 50 percent

Emissions from solid mineral mining are expected to increase for all pollutants over the base
year in Year 10 due to expected increases in mining activities. Fugitive dust (PMo/PM25)
emissions from surface disturbing activities associated with uranium/vanadium mining are the
most notable increase. These emissions have the potential to contribute to localized increases in
particulate matter concentrations and impacts on visibility. Nitrogen oxide emissions from
mining equipment associated with uranium mining are also expected to increase substantially.
This increase has the potential to contribute to increased ozone formation and impacts on
visibility and atmospheric deposition. The CARMMS analysis presented below estimates mining
activities’ impacts on air quality (including potential ozone formation) and air quality-related
values (visibility and atmospheric deposition) in planning Year 10.

The magnitude and rate of increased mining operations over the life of the RMP is dependent on
economics and the demand for the materials as well as the construction of product
transportation facilities and mineral processing facilities. The rate of mineral development
predicted for the emissions inventory is based on mineral potential and may result in
overestimating of emissions for this category. For example, the rate of uranium mining
development predicted for the emissions calculations is independent of the availability of local
processing facilities. The actual permitting and construction of a local uranium processing facility
could have a significant effect on actual uranium mineral development over the life of the RMP.

Lands and Realty — Rights-of-Way

Emissions-generating activities associated with this category include construction activities for
communication sites, transmission lines, and non-oil and gas pipelines. The UFO predicts very
little activity over the life of the RMP for these activities. A total of 28 projects with an average
of four acres of disturbance per project were assumed as the level of development for this
category. This level of development is not expected to vary by alternative or increase over the
life of the RMP. Estimated emissions would be very low for all alternatives and are not expected
to contribute to significant air quality impacts. During normal operations, BMPs will be observed
to minimize air quality impacts associated with applying or storing pesticides and herbicides,
during lawn servicing, and during other routine activities associated with this activity.

Livestock Grazing

Emissions-generating activities associated with this category include primarily construction
activities in support of grazing operations. Construction and maintenance of reservoirs, springs,
wells, pipelines, and fences generate fugitive dust emissions and combustion emissions from
construction equipment. Estimated emissions are based on AUMs from cattle grazing permits.
Grazing activities are expected to stay the same as the base year over the life of the RMP for
this alternative. Livestock grazing activities would decrease slightly for Alternatives B, B.l, C, and
D. Estimated emissions from this category would be very low for all alternatives and are not
expected to contribute to significant air quality impacts.

Comprehensive Travel and Transportation Management
Emissions-generating activities associated with this category include fugitive dust from
recreational road construction and maintenance, fugitive dust from OHYV use, and combustion
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emissions from OHYV use. Estimated emissions from these activities were calculated based on
vehicle miles traveled and associated miles of road for recreational vehicles including all-terrain
vehicles, dirt motorcycles, and snowmobiles. The UFO has estimated the counts of visitors using
each type of OHV. Projected growth in OHV use was assumed to be similar to estimates for the
Grand Junction Field Office. Projected growth in OHV use over the life of the RMP was
estimated to be 3 percent annually, based on Grand Junction Field Office data compiled for the
period from 2003 to 2010 (BLM 2012n). The magnitude of estimated volatile organic compound
emissions predicted for this category has the potential to contribute to ozone formation.
Estimated fugitive dust emissions could result in increased ambient concentrations of particulate
matter and impacts on visibility.

Vegetation — Prescribed Fire and Mechanical Treatment

Emissions-generating activities associated with the category included smoke from prescribed
fires and combustion emissions from mechanical equipment used to manage vegetation and
wildlife habitat. Estimated emissions were calculated based on historical acres burned and
treated in the planning area. Moderate growth was assumed for each alternative in accordance
with the management goals for that alternative. Emissions of all pollutants from this category
were predicted to remain equivalent to the base year over the life of the RMP due to the
assumption of equivalent activity in future years under Alternative A vegetation management
actions. However, the magnitude of emissions from prescribed fire has the potential to result in
impacts on visibility, ozone formation, and human and wildlife health.

Alternative B

Total estimated emissions for Alternative B would be the second lowest of the alternatives. This
is due primarily to the lower reasonably foreseeable development rate for oil and gas
development compared to Alternatives C and D. Estimated emissions for Alternative B increase
compared to the base year for all pollutants. Nitrogen oxide and carbon monoxide increases
can be attributed to engine combustion emissions at both increased oil and gas developments
and increased uranium mining operations. PMo and PMys increases are due primarily to fugitive
dust and fuel combustion emissions from increased uranium mining operations. Volatile organic
compound, sulfur dioxide, and hazardous air pollutant emission increases can be attributed to
increased oil and gas activities. Table 4-5 (Estimated Annual Emissions by Activity, Alternative B
— Planning Year 10) shows the estimated emissions for each pollutant from each emission-
generating activity analyzed for Alternative B.

Fluid Leasable Minerals — Oil and Gas

Oil and gas development predicted for Alternative B is based on a development level equivalent
to 303 new federal wells added between the base year and Year 10, and associated drilling,
completion, gas treatment, and compression activities. Estimated emissions from a small number
of existing base-year federal wells and associated decline over a 10-year period were also
included in the estimated emissions calculations. The Uncompahgre Field Office, Emission
Inventory Technical Support Document (ENVIRON International Corporation 2015) (summary
provided in Appendix Q) includes additional details on the assumptions used in calculating
emissions from oil and gas activities for this alternative. Assumptions for developing Alternative
B emissions are the same as those used for Alternative A.
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Table 4-5
Estimated Annual Emissions by Activity, Alternative B — Planning Year 10

Estimated Emissions (tons/yr) - Alternative B - Planning Year 10

Emissions Generating Activity VOC Cco NOx PM10 PM2.5 S02 HAPs
Oil and Gas - CBNG 277 612 379 53 15 1 30
Oil and Gas - Conventional 239 205 213 68 15 0 16
Fluid Minerals Total 516 817 593 121 30 1 47
Coal 54 210 286 254 196 4 5
Uranium 38 264 473 470 214 9 4
Sand and Gravel 0 0 0 3 1 0 0
Solid Minerals Total 92 474 759 727 410 13 9
Livestock Grazing 0 0 0 1 0 0 0
Vegetation 73 483 76 172 53 5 7
Lands and Realty 0 1 1 21 3 0 0
Comprehensive Travel and Transportation

Management 46 95 1 297 31 0 5
Other Activities Total 119 579 79 491 86 5 12
TOTAL 727 1,870 1,430 1,339 527 19 68
Change over Base Year 199% 109% 227% 74% 87% 115% 167%

Source: Uncompahgre Field Office, Emission Inventory Technical Support Document (ENVIRON International Corporation

2015), Appendix E, Tables E-34 to E-40

I CBNG = coalbed natural gas; CO = carbon monoxide; HAPs = hazardous air pollutants; NOx = nitrogen oxides; PMas =
particulate matter smaller than 2.5 microns in effective diameter; PMio = particulate matter smaller than 10 microns in effective
diameter; SOz = sulfur dioxide; VOC = volatile organic compounds

Estimated emissions from oil and gas development would increase for all pollutants over the

base year for this alternative due to increased development.

Similar to Alternative A, estimated emissions from oil and gas development would increase for
all pollutants over the base year due to increased development. The emissions of carbon
monoxide, nitrogen oxide, sulfur dioxide, volatile organic compounds, and particulate matter
could impact air quality and air quality-related values. Nitrogen oxide and volatile organic
compound emissions have the potential to contribute to regional ozone formation. The
CARMMS analysis presented below estimates these emissions sources’ impacts on air quality
(including potential ozone formation) and air quality-related values (visibility and atmospheric
deposition) in planning Year 10.

Hazardous air pollutants emissions could increase the risk of localized human health impacts.

Solid Minerals — Coal, Uranium, Sand, and Gravel

Estimated emissions and impacts on air quality would be the same as Alternative A for this
category. The CARMMS analysis presented below estimates mining activities’ impacts on air
quality (including potential ozone formation) and air quality-related values (visibility and
atmospheric deposition) in planning Year 10.

Lands and Realty — Rights-of-Way
Estimated emissions and impacts on air quality would be the same as Alternative A for this
category.
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Livestock Grazing

Estimated emissions and the potential for associated impacts on air quality are expected to
decrease from the base year and be lower for this alternative than for Alternative A due to
lower permitted AUMs and other livestock grazing management actions included for this
alternative.

Comprehensive Travel and Transportation Management

Estimated emissions and impacts on air quality would be lower for this alternative than for
Alternative A due to road closures and other travel management actions included for this
alternative.

Vegetation — Prescribed Fire and Mechanical Treatment

Estimated emissions and impacts on air quality from this category are expected to be similar to
the base year and Alternative A due to decreased use of mechanical treatments and increased
use of prescribed fire under the management actions for this alternative.

Alternative B. |

Total estimated emissions for Alternative B.| would be the lowest of the alternatives. This is
due primarily to the lower reasonably foreseeable development rate of oil and gas development
compared to Alternatives A, B, C, and D. All pollutants’ estimated emissions for Alternative B.|
would increase compared to the base year. Nitrogen oxide and carbon monoxide increases can
be attributed to engine combustion emissions at both increased oil and gas developments and
increased uranium mining operations. PMo and PMzs increases would be due primarily to
fugitive dust and fuel combustion emissions from increased uranium mining operations. Volatile
organic compound, sulfur dioxide, and hazardous air pollutant emission increases can be
attributed to increased oil and gas activities. Table 4-6 (Estimated Annual Emissions by Activity,
Alternative B.I — Planning Year 10) shows the estimated emissions for each pollutant from each
emission-generating activity analyzed for Alternative B.I.

Fluid Leasable Minerals — Oil and Gas

Oil and gas development predicted for Alternative B.| is based on a development level equivalent
to 275 new federal wells added between the base year and Year 10, and associated drilling,
completion, gas treatment, and compression activities. Estimated emissions from a small number
of existing base year federal wells and associated decline over a 10-year period were also
included in the estimated emissions calculations. The Uncompahgre Field Office, Emission
Inventory Technical Support Document (ENVIRON International Corporation 2015) (summary
provided in Appendix Q) details the assumptions used in calculating emissions from oil and gas
activities for this alternative. Assumptions for developing Alternative B.| emissions are the same
as those used for Alternative A.

Similar to Alternative A, estimated emissions from oil and gas development would increase for
all pollutants over the base year due to increased development. Emissions of carbon monoxide,
nitrogen oxide, sulfur dioxide, volatile organic compounds, and particulate matter could impact
air quality and air quality-related values. Nitrogen oxide and volatile organic compound
emissions could contribute to regional ozone formation. The CARMMS analysis presented
below estimates these emissions sources’ impacts on air quality (including potential ozone
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Estimated Annual Emissions by Activity, Alternative B.l — Planning Year 10

Table 4-6

Estimated Emissions (tons/yr) - Alternative B.I - Planning Year 10

Emissions Generating Activity VOC co NOx PM10 PM2.5 S02 HAPs
Oil and Gas - CBNG 251 555 344 48 13 1 28
Oil and Gas - Conventional 224 192 200 63 14 0 15
Fluid Minerals Total 475 748 544 111 28 1 43
Coal 54 210 286 254 196 4 5
Uranium 38 264 473 470 214 9 4
Sand and Gravel 0 0 0 3 1 0 0
Solid Minerals Total 92 474 759 727 410 13 9
Livestock Grazing 0 0 0 1 0 0 0
Vegetation 73 483 76 172 53 5 7
Lands and Realty 0 1 1 21 3 0 0
Comprehensive Travel and Transportation

Management 46 95 1 297 31 0 5
Other Activities Total 119 579 79 491 86 5 12
TOTAL 686 1,801 1,381 1,330 524 19 64
Change over Base Year 183% 101% 215% 73% 86% 114% 152%

Source: Uncompahgre Field Office, Emission Inventory Technical Support Document (ENVIRON International Corporation

2015), Appendix E, Tables E-34 to E-40

I CBNG = coalbed natural gas; CO = carbon monoxide; HAPs = hazardous air pollutants; NOx = nitrogen oxides; PMas =
particulate matter smaller than 2.5 microns in effective diameter; PMio = particulate matter smaller than 10 microns in effective
diameter; SOz = sulfur dioxide; VOC = volatile organic compounds

formation) and air quality-related values (visibility and atmospheric deposition) in planning Year

10.

Hazardous air pollutants emissions could increase the risk of localized human health impacts.

Solid Minerals — Coal, Uranium, Sand, and Gravel

Estimated emissions and air quality impacts would be the same as Alternative A. The CARMMS
analysis presented below estimates mining activities’ impacts on air quality (including potential
ozone formation) and air quality-related values (visibility and atmospheric deposition) in planning
Year 10.

Lands and Realty — Rights-of-Way
Estimated emissions and air quality impacts would be the same as Alternative A.

Livestock Grazing

Estimated emissions and associated air quality impacts would decrease from the base year and
be lower for Alternative B than Alternative A due to lower permitted AUMs and other livestock
grazing management actions included in Alternative B.

Comprehensive Travel and Transportation Management
Estimated emissions and air quality impacts would be lower for Alternative B than Alternative A
due to road closures and other travel management actions included in Alternative B.

Uncompahgre Draft Resource Management Plan Revision and Environmental Impact Statement 4-33



4. Environmental Consequences (Air Quality and Climate)

Vegetation — Prescribed Fire and Mechanical Treatments

Estimated emissions and air quality impacts would be similar to the base year and Alternative A
due to decreased use of mechanical treatments and increased use of prescribed fire in
Alternative B.

Alternative C

Total estimated emissions for Alternative C would be the highest of the alternatives. This is due
primarily to the highest reasonably foreseeable development rate predicted for oil and gas
activities of any of the alternatives. Estimated emissions for Alternative C increase significantly
from the base year for all analyzed pollutants. Increases in emissions are similar to those for
Alternative A for all source categories except oil and gas development. Table 4-7 (Estimated
Annual Emissions by Activity, Alternative C — Planning Year 10) shows the estimated emissions
for each pollutant from each emission-generating activity.

Table 4-7
Estimated Annual Emissions by Activity, Alternative C - Planning Year 10

Estimated Emissions (tons/yr) - Alternative C - Planning Year 10

Emissions Generating Activity VOC co NOx PM10 PM2.5 S02 HAPs
Oil and Gas - CBNG 336 742 460 64 18 1 37
Oil and Gas - Conventional 255 217 227 72 16 0 18
Fluid Minerals Total 590 959 687 137 34 1 54
Coal 54 210 286 254 196 4 5
Uranium 38 264 473 470 214 9 4
Sand and Gravel 0 0 0 3 1 0 0
Solid Minerals Total 92 474 759 727 410 13 9
Livestock Grazing 0 0 0 1 0 0 0
Vegetation 116 606 126 179 53 5 12
Lands and Realty 0 1 1 21 3 0 0
Comprehensive Travel and Transportation

Management 66 136 1 422 44 0 7
Other Activities Total 181 743 128 623 100 5 18
TOTAL 863 2,176 1,575 1,487 544 19 82
Change over Base Year 256% 143% 260% 94% 93% 116% 221%

Source: Uncompahgre Field Office, Emission Inventory Technical Support Document (ENVIRON International Corporation
2015), Appendix E, Tables E-34 to E-40

I CBNG = coalbed natural gas; CO = carbon monoxide; HAPs = hazardous air pollutants; NOx = nitrogen oxides; PMas =
particulate matter smaller than 2.5 microns in effective diameter; PMio = particulate matter smaller than 10 microns in effective
diameter; SOz = sulfur dioxide; VOC = volatile organic compounds

Fluid Leasable Minerals — Oil and Gas

Estimated emissions from oil and gas development for Alternative C were calculated using a
reasonably foreseeable development rate based on a development level equivalent to 351 new
federal wells added between the base year and Year 10, and associated drilling, completion, gas
treatment and compression activities. Estimated emissions from a small number of existing base-
year federal wells and associated decline over a 10-year period were also included in the
estimated emissions calculations. The Uncompahgre Field Office, Emission Inventory Technical
Support Document (ENVIRON International Corporation 2015) (summary provided in
Appendix Q) includes additional details on the assumptions used in calculating emissions from
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oil and gas activities for this alternative. Assumptions for developing Alternative C emissions are
the same as those used for Alternative A.

Estimated emissions from oil and gas development would increase for all pollutants over the
base year for this alternative due to increased development.

Similar to Alternative A, estimated emissions from oil and gas development would increase for
all pollutants over the base year due to increased development. The emissions of carbon
monoxide, nitrogen oxide, sulfur dioxide, volatile organic compounds, and particulate matter
could impact air quality and air quality-related values. Nitrogen oxide and volatile organic
compound emissions could contribute to regional ozone formation. The CARMMS analysis
presented below estimates these emissions sources’ impacts on air quality (including potential
ozone formation) and air quality-related values (visibility and atmospheric deposition) in planning
Year |0.

Hazardous air pollutants emissions could increase the risk of localized human health impacts.

Solid Minerals — Coal, Uranium, Sand, and Gravel

Estimated emissions and impacts on air quality would be the same as Alternative A for this
category. The CARMMS analysis presented below estimates mining activities’ impacts on air
quality (including potential ozone formation) and air quality-related values (visibility and
atmospheric deposition) in planning Year 10.

Lands and Realty — Rights-of-Way
Estimated emissions and air quality impacts would be the same as Alternative A for this
category.

Livestock Grazing

Estimated emissions and the potential for associated impacts on air quality are expected to
decrease from the base year and be slightly lower for this alternative than for Alternative A due
to lower permitted AUMs and other livestock grazing management actions included for this
alternative.

Comprehensive Travel and Transportation Management
Estimated emissions and associated impacts on air quality are expected to be the same as
Alternative A due to the assumption of equivalent activity for Alternatives A and C.

Vegetation — Prescribed Fire and Mechanical Treatment

Estimated emissions and impacts on air quality from this category are expected to increase
slightly from the base year and be similar to but slightly lower than Alternative A due to
decreased use of prescribed fire and increased use of mechanical treatments under the
management actions for this alternative.

Alternative D

Total emissions for Alternative D are estimated to be greater than Alternative A and B and
lower than Alternative C. This is due primarily to the higher reasonably foreseeable
development rate predicted for oil and gas activities than for Alternatives A or B but lower rate
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than Alternative C. Similar to Alternatives A, B, and C, estimated emissions for Alternative D
increase over the base year for all pollutants. Table 4-8 (Estimated Annual Emissions by
Activity, Alternative D — Planning Year 10) shows the estimated emissions for each pollutant
from each emission-generating activity analyzed for Alternative D.

Table 4-8
Estimated Annual Emissions by Activity, Alternative D — Planning Year 10

Estimated Emissions (tons/yr) - Alternative D - Planning Year 10

Emissions Generating Activity VOocC co NOx PM10 PM2.5 S0O2 HAPs
Oil and Gas - CBNG 303 671 416 58 16 1 33
Oil and Gas - Conventional 255 217 227 72 16 0 18
Fluid Minerals Total 558 888 643 130 32 1 51
Coal 54 210 286 254 196 4 5
Uranium 38 264 473 470 214 9 4
Sand and Gravel 0 0 0 3 1 0 0
Solid Minerals Total 92 474 759 727 410 13 9
Livestock Grazing 0 0 0 1 0 0 0
Vegetation 100 585 106 191 58 6 10
Lands and Realty 0 1 1 21 3 0 0
Comprehensive Travel and Transportation

Management 51 106 1 330 34 0 5
Other Activities Total 151 692 109 543 95 6 15
TOTAL 800 2,054 1,511 1,400 538 20 75
Change over Base Year 230% 130% 245% 82% 91% 121% 195%

Source: Uncompahgre Field Office, Emission Inventory Technical Support Document (ENVIRON International Corporation
2015), Appendix E, Tables E-34 to E-40

I'CBNG = coalbed natural gas; CO = carbon monoxide; HAPs = hazardous air pollutants; NOx = nitrogen oxides; PMa25 =
particulate matter smaller than 2.5 microns in effective diameter; PMio = particulate matter smaller than 10 microns in effective
diameter; SO2 = sulfur dioxide; VOC = volatile organic compounds

Fluid Leasable Minerals — Oil and Gas

Estimated emissions from oil and gas development for Alternative D were calculated using a
reasonably foreseeable development rate based on a development level equivalent to 330 new
federal wells added between the base year and Year 10, and associated drilling, completion, gas
treatment and compression activities. Estimated emissions from a small number of existing base-
year federal wells and associated decline over a |10-year period were also included in the
estimated emissions calculations. The Uncompahgre Field Office, Emission Inventory Technical
Support Document includes additional details on the assumptions used in calculating emissions
from oil and gas activities for this alternative. Assumptions for developing Alternative D
emissions are the same as those used for Alternative A.

Estimated emissions from oil and gas development would increase for all pollutants over the
base year for this alternative due to increased development.

Similar to Alternative A, estimated emissions from oil and gas development would increase for
all pollutants over the base year due to increased development. The emissions of carbon
monoxide, nitrogen oxide, sulfur dioxide, volatile organic compounds, and particulate matter
could impact air quality and air quality-related values. Nitrogen oxide and volatile organic
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compound emissions could contribute to regional ozone formation. The CARMMS analysis
presented below estimates these emissions sources’ impacts on air quality (including potential
ozone formation) and air quality-related values (visibility and atmospheric deposition) in planning
Year 10.

Hazardous air pollutants emissions could increase the risk of localized human health impacts.

Solid Minerals — Coal, Uranium, Sand, and Gravel

Estimated emissions and impacts on air quality would be the same as Alternative A for this
category. The CARMMS analysis presented below estimates mining activities’ impacts on air
quality (including potential ozone formation) and air quality-related values (visibility and
atmospheric deposition) in planning Year 10.

Lands and Realty — Rights-of-Way
Estimated emissions and impacts on air quality would be the same as Alternative A for this
category.

Livestock Grazing
Estimated emissions and impacts on air quality would be similar to Alternative C for this
category.

Comprehensive Travel and Transportation Management

Estimated emissions and impacts on air quality would be slightly lower for this alternative than
for Alternative A due to road closures and other travel management actions included for this
alternative.

Vegetation — Prescribed Fire and Mechanical Treatment

Estimated emissions from this category would increase slightly from the base year due to
management actions that increase the use of mechanical treatments and prescribed fire.
Potential impacts on air quality are the same as for Alternative A.

Greenhouse Gases and Climate Change

Concentrations of certain gases in the earth’s atmosphere have been identified as being effective
at trapping heat reflected off the earth’s surface, thereby creating a “greenhouse effect.” As
concentrations of these greenhouse gases increase, the earth’s surface warms, the composition
of the atmosphere changes, and global climate is affected. Concentrations of greenhouse gases
have increased dramatically in the earth’s atmosphere in the past century. These increases,
particularly for carbon dioxide, methane, nitrous oxide, and fluorinated gases, have been
attributed to anthropogenic (human-made) sources and human activities (EPA 2010b).

The EPA has determined that six greenhouse gases are air pollutants and subject to regulation
under the Clean Air Act: carbon dioxide, methane, nitrous oxide, hydrofluorocarbons,
perfluorocarbons, and sulfur hexafluoride. Of these greenhouse gases, carbon dioxide, methane,
and nitrous oxide are commonly emitted by the types of activities included in this analysis, while
the remaining three greenhouse gases are emitted in extremely small quantities or are not
emitted at all. Greenhouse gas emissions from management actions and activities were
estimated for each alternative in this analysis for the following pollutants:
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e Carbon dioxide
e Methane

e Nitrous oxide

As the major component of natural gas, methane emissions from underground mining
operations and oil and gas exploration and development can be considerable. Emissions of
carbon dioxide and nitrous oxide from fossil fuel combustion and fire can also be of concern.
This analysis quantified emissions of carbon dioxide, methane, and nitrous oxide from the same
management actions and activities for each alternative as for the criteria pollutants.

A greenhouse gas’s ability to contribute to global warming is based on its longevity in the
atmosphere and its heat trapping capacity. In order to aggregate greenhouse gas emissions and
assess their contribution to climate change, the EPA has assigned each greenhouse gas a global
warming potential (GWP) that is used to calculate carbon dioxide equivalents. The carbon
dioxide equivalence for each greenhouse gas is calculated by multiplying the quantity of
emissions by the GWP for that greenhouse gas. Total carbon dioxide equivalents emissions for
all greenhouse gases are then determined by adding the carbon dioxide equivalents emissions of
each greenhouse gas. GVWPs used for greenhouse gas emission calculations and reporting are
carbon dioxide = |, methane = 21, and nitrous oxide = 310. Carbon dioxide equivalents were
then converted to million metric tonnes, the typical reporting unit for greenhouse gas emissions.
Table 4-9 (Estimated Annual Greenhouse Gas Emissions Summary for BLM Actions in the
Uncompahgre Planning Area) shows the estimated annual emissions of the greenhouse gases for
each alternative.

Table 4-9
Estimated Annual Greenhouse Gas Emissions Summary for BLM Actions in the
Uncompahgre Planning Area

Total Estimated Emissions by Alternative (tonnes per year)

CO2eq
CO2 CH4 N20 CO2e (million metric

Scenario tonnes)
Base Year 81,978 128,840 6 2,789,616 2.79
Alternative A - Planning Year 10 256,212 134,569 9 3,084,843 3.08
Alternative B - Planning Year 10 258,174 134,475 1 3,085,455 3.09
Alternative B.l - Planning Year 10 247,280 133,955 11 3,063,603 3.06
Alternative C- Planning Year 10 283,901 135,609 8 3,134,190 3.13
Alternative D - Planning Year 10 273,027 135,082 10 3,112,888 3.11

Source: Appendix Q (Summary of Air Emission Inventory Technical Support Document), Table 3-1
I CH4 = methane; CO2 = carbon dioxide; CO2e = carbon dioxide equivalent; CO2eq = carbon dioxide equivalent; N2O =
nitrous oxide

Greenhouse gas emissions are estimated to increase for all alternatives over estimated base year
emissions. Alternatives A, B, and B.l show increases of greenhouse gas emissions from the base
year of approximately 10 percent. Alternative C shows an increase over the base year of
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approximately 12 percent. Alternative D shows an increase over the base year of approximately
I'l percent. Coal mining activities would be the largest contributor to greenhouse gas emissions
for all alternatives followed by oil and gas development. Coal mining greenhouse gas emissions
are primarily from fugitive methane emissions. The largest sources of greenhouse gas emissions
within the oil and gas sector include carbon dioxide emissions from heaters and fugitive methane
emissions from wellhead equipment.

Table 4-10 (Greenhouse Gas Emissions from BLM Actions as a Percentage of

Colorado Statewide Greenhouse Gas Emissions) shows a comparison of greenhouse gas
emissions from BLM actions for each of the alternatives to a statewide inventory of greenhouse
gas emissions that was completed in 2007. The inventory was compiled for the Colorado
Department of Public Health and Environment by the Center for Climate Strategies and was
based on actual emissions for 2005 and projected emissions for 2010 and 2020.

Table 4-10
Greenhouse Gas Emissions from BLM Actions as a Percentage of
Colorado Statewide Greenhouse Gas Emissions

Uncompahgre Planning Area Colorado Statewide Inventory 2 % Contribution
Estimated GHG Estimated GHG S e
Scenario Emissions Year Emissions Colorado CiHC(-)-s
(MMt CO 5q) (MMt CO 5,)
Base Year 2.79 Projected 2010 129 2.16%
Alternative A - Planning Year 10 3.08 Projected 2020 148 2.09%
Alternative B - Planning Year 10 3.09 Projected 2020 148 2.09%
Alternative B.I - Planning Year 10 3.06 Projected 2020 148 2.08%
Alternative C - Planning Year 10 3.13 Projected 2020 148 2.12%
Alternative D - Planning Year 10 3.11 Projected 2020 148 2.11%

aSource: Center for Climate Strategies 2007
'GHG = greenhouse gas; MMtCO2eq = million metric tons of carbon dioxide equivalents

Greenhouse gas emissions estimated for each of the alternatives comprise approximately 2
percent of statewide greenhouse gas emissions. As another means of comparison, the total
estimated greenhouse gas emissions estimated for Alternative D (the preferred alternative) are
approximately equivalent to 3.6 times the reported carbon dioxide emissions from the Nucla
Power Plant located in Montrose County for 2008 (EPA 2012d). The total estimated greenhouse
gas emissions for Alternative D (the preferred alternative) of 3.11 million metric tonnes are
approximately equal to 0.04 percent of the total US 2008 greenhouse gas emissions of 7,048
million metric tonnes (EPA 2012e).

Several activities contribute to the phenomena of climate change, including emissions of
greenhouse gas (especially carbon dioxide and methane) from fossil fuel development, large
wildland fires and activities using combustion engines; changes to the natural carbon cycle; and
changes to radiative forces and reflectivity (albedo). It is important to note that greenhouse gas
will have a sustained climatic impact over different temporal scales. For example, recent
emissions of carbon dioxide can influence climate for 100 years.
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It may be difficult to discern whether global climate change is already affecting resources in the
analysis area of the RMP. It is important to note that projected changes are likely to occur over
several decades to a century. Many of the projected changes associated with climate change may
not be measurably discernible within the reasonably foreseeable future. Existing climate
prediction models are global or continental in scale; therefore, they are not appropriate to
estimate potential impacts of climate change on the planning area. The current state of the
science involves calculating potential quantities of greenhouse gases that may be added to the
atmosphere from a particular activity. However, tools to analyze or predict how global or
regional climate systems may be affected by a particular activity or activities within the planning
area are not currently available. Assessing the impacts of greenhouse gas emissions on global
climate change requires modeling on a global scale which is beyond the scope of this analysis.
Potential impacts on climate change are influenced by greenhouse gas emission sources from
around the globe and it is not possible to distinguish the impacts on global climate change from
greenhouse gas emissions originating from the planning area.

To provide additional context, the EPA has recently modeled global climate change impacts
from a model source emitting 20 percent more GHGs than a 1,500 megawatt coal-fired steam
electric generating plant (approximately 14,132,586 metric tons per year of carbon dioxide,
273.6 metric tons per year of nitrous oxide, and |136.8 metric tons per year of methane). It
estimated a hypothetical maximum mean global temperature value increase resulting from such a
project. The results ranged from 0.00022 and 0.00035 degrees Celsius occurring approximately
50 years after the facility begins operation. The modeled changes are extremely small, and any
downsizing of these results from the global scale would produce greater uncertainty in the
predictions. The EPA concluded that even assuming such an increase in temperature could be
downscaled to a particular location, it “would be too small to physically measure or detect,”
(see letter from Robert J. Meyers, Principal Deputy Assistant Administrator, Office of Air and
Radiation regarding “Endangered Species Act and GHG Emitting Activities; October 3, 2008).
The projected UFO planning area emissions are a fraction of the EPA’s modeled source and are
shorter in duration, and therefore it is reasonable to conclude that these activities would have
no measurable impact on the climate, although the emissions would add incrementally to the
global GHG loading burden.

With respect to global GHG emissions, the following predictions were identified by the EPA for
the Mountain West and Great Plains region:
e The region will experience warmer temperatures with less snowfall.

e Temperatures are expected to increase more in winter than in summer, more at
night than in the day, and more in the mountains than at lower elevations.

e Earlier snowmelt means that peak stream flow will be earlier, weeks before the peak
needs of ranchers, farmers, recreationalist, and others. In late summer, rivers, lakes,
and reservoirs will be drier.

e More frequent, more severe, and possibly longer-lasting droughts will occur.

e Crop and livestock production patters could shift northward; less soil moisture due
to increased evaporation may increase irrigation needs.
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e Drier conditions will reduce the range and health of ponderosa and lodge pole pine
forests, and increase the susceptibility to fire.

e Grasslands and rangelands could expand into previously forested areas.

e Ecosystems will be stressed and wildlife, such as the mountain lion, black bear, long-
nose sucker, marten, and bald eagle, could be further stressed.

If these predictions are realized as mounting evidence suggests is already occurring, there could
be impacts to other resources within the region. For example, if global climate change results in
a warmer and drier climate, increased particulate matter impacts could occur due to increased
windblown dust from drier and less stable soils. Warmer temperatures with decreased snowfall
could have an impact on a particular plants ability to sustain itself within its current range. An
increased length of growing season in higher elevations could lead to a corresponding variation
in vegetation and change in species composition. These types of changes would be most
significant for special status plants that typically occupy a very specific ecological niche. Cool
season plant species’ spatial ranges are predicted to move north and to higher elevations, and
extinction of endemic threatened or endangered plants may be accelerated. Invasive plant
species would be more likely to out-compete native species.

Increases in winter temperatures in the mountains could have impacts on traditional big game
migration patterns. Due to loss of habitat, or due to competition from other species whose
ranges may shift northward, the population of some animal species may be reduced. Warmer
winters with less snow would impact the Canada lynx by removing a competitive advantage they
have over other mountain predators. Earlier snowmelt could also have impacts on cold water
fish species that occupy streams throughout the planning area. Climate change could affect
seasonal frequency of flooding and alteration of floodplains, which could impact riparian
conditions. More frequent and severe droughts would have impacts on many wildlife species
throughout the region, as well as vegetative composition and availability of livestock forage in
some areas. Climate change could increase the growing season within the region, which could
result in more forage production provided there is sufficient precipitation. Drier conditions
could have severe impacts on forests and woodlands and could leave these areas more
susceptible to insect damage and at higher risk of catastrophic wildfires. Increased fire activity
and intensity would increase greenhouse gas emissions, providing for a negative feedback loop.
In fact, most of the predicted changes on a global scale have some level of a predicted negative
feedback loop, making the problem particularly vexing.

Indirect Greenhouse Gas Emissions from BLM Actions

All of the alternatives outlined above provide for continued coal, oil, and gas exploration and
development within the UFO. As such, the BLM understands that the majority, if not all, of any
developed resources will eventually be consumed to produce energy. The most common form
of energy production/utilization via fossil fuels is from their combustion, regardless of whether
or not the end product is used directly for mechanical purposes or to heat air, make hot water,
or produce steam. The combustion processes for each of the resources can vary greatly, even
for the same resource, and while this can have considerable effects for criteria and hazardous air
pollutant generation rates, in general this is not the case for carbon dioxide. While criteria and
hazardous air pollutants are very commonly controlled across different sources, source classes,
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and industries using varying technologies and specific combustion methods, carbon dioxide is
not. Its generation is more directly a function of the feed stock’s carbon content and the
combustion efficiency of the device using the fuel.

To estimate potential carbon dioxide emissions resulting from coal combustion the BLM used
the current maximum expected production rate of approximately | | million metric tons per
year,versus the current permitted rates used for the direct emissions analysis (above). The
major factor in deciding to use the current maximum production rate and not the permitted
rate was the abrupt and unexpected recent closure of the one of the North Fork Valley mines
(Elk Creek). The direct emissions estimates made for mining activities was completed well in
advance of the Elk Creek mine closure. The direct emissions analysis and the subsequent
impacts are now considered to be very conservative. The decision to include indirect
combustion analysis within the Uncompahgre RMP was only made more recently, and thus the
BLM will utilize the most recent data available to describe these emissions. The decision to use
the current maximum expected production is also a reflection of the fact that the BLM does not
reasonably foresee production in the North Fork Valley returning to previously permitted levels.
To estimate the potential carbon dioxide emissions resulting from oil and gas combustion, the
BLM utilized the production estimates made for the Colorado Air Resources Management
Modeling Study (see CARMMS, below). The maximum production year (2021) from the
CARMMS high scenario is presented to represent the maximum annual carbon dioxide
combustion emissions expected from UFO oil and gas production (new federal portion only).
The annual production rates for the fuels were multiplied by the carbon dioxide emission
coefficients as provided by the US Energy Information Administration (February 14, 2013). For
coal, the BLM used the bituminous emissions coefficient; for gas, the BLM used the industrial
flared gas factor to account for the expected higher British thermal unit values normally seen in
unprocessed gas (prior to the removal of more valueable components); and for oil, the BLM
selected the residual heating fuel factor to conservatively account for the heavier hydrocarbons
found in crude prior to processing. Additionally, the calculations assume combustion of 100
percent of the produced product without refinement/processing, or accounting for potential
losses and uses as something other than a fuel stock (i.e., petroleum-based products). The
results shown in Table 4-11 (Maximum Annual Indirect Greenhouse Gas Emissions from BLM
Actions) provide for the maximum expected annual carbon dioxide emissions from UFO
extracted resource combustion for the foreseeable future.

Table 4-11
Maximum Annual Indirect Greenhouse Gas Emissions from BLM Actions

Maximum Carbon Dioxide Carbon Dioxide

(Pro::;::z:cleJnits) Production Coefficients! Emissions
Rate (Pounds/Unit) (Tons)

Coal (tons) 11,000,000 4,931.3 27,122,150
Oil (barrel) 7,504 1,040 3,902
Gas (thousand cubic feet) 3,746,266 128.4 240,510

'US Energy Information Administration 2016
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Near-Field Impacts Analysis Tools

As described in the Colorado Air Resources Protection Protocol (Appendix H), project-
specific near-field analyses based on actual resource development plans and details will be
conducted on a case-by-case basis at the application for permit to drill/project-level stage.
Currently, the BLM Colorado has several near-field modeling analyses and tools that could be
used to assess project-specific impacts at the application for permit to drill /project-level stage
for future oil and gas or other resource development. These analyses and tools include:

e BLM Colorado near-field modeling screening tool that estimates near-field impacts
for five years of Colorado-based meteorology for various receptor distances and
elevations from centralized point and volume sources. The modeling tool also
includes air quality impacts analyses for approximately 0.5-mile of roadway
development and traffic. This tool could be used to assess impacts associated with
oil and gas and other resource development.

e The near-field modeling analyses completed for the BLM Grand Junction Field Office
Fram Whitewater Master Development Plan Environmental Assessment (BLM
2013d) and Black Hills DeBeque Exploratory Proposal Environmental Assessment
(BLM 201 3e) are for multiple oil and gas well development projects in the Grand
Junction Field Office. Near-field modeling analyses were conducted for both
projects and indicated that pollutant impacts from the proposed development plans
would be below acceptable threshold values and in compliance with National
Ambient Air Quality Standards, Colorado Ambient Air Quality Standards, and that
hazardous air pollutant concentrations of benzene, ethyl benzene, formaldehyde, n-
hexane, toluene, and xylene. Near-field impacts from oil and gas field development
and field production were analyzed.

e In instances when project-level oil and gas development plans compare well with
levels analyzed in recent UFO oil and gas development Environmental Assessments,
the BLM may utilize and apply the discussion and analyses that have already been
completed for future Environmental Assessments. For new development plans that
seem unique with respect to topography or location, or have levels of projected
resource development beyond what has been already analyzed, new near-field
modeling analyses will be conducted on a case-by-case basis.

Colorado Air Resources Management Modeling Study (CARMMS)

As part of the adaptive management strategy for protecting air resources within various BLM
RMP planning areas, the BLM is conducting a regional air modeling study to evaluate potential
impacts on air quality from future mineral development in Colorado. The modeling study,
CARMMS (BLM 2014b), assesses impacts on air quality and air quality-related values from
projected increases in oil and gas development. The CARMMS includes potential impacts using
reasonably foreseeable development projections for oil and gas up to a maximum of 10 years in
the future to reflect realistic estimations of development projections and technology
improvements.

The CARMMS includes air quality and air quality-related values impact assessments from future
year (year 2021) oil and gas development on federal and nonfederal lands within |3 separate
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Colorado BLM planning areas and | New Mexico BLM planning area (the Farmington District),
as well as mining within the |13 Colorado BLM planning areas (BLM 2014b). As part of CARMMS,
future year 2021 emissions estimates were developed for 3 oil and gas development scenarios
for the 14 planning areas. These include year 2021 high, medium, and low oil and gas
development scenarios. Projections of oil and gas development are based on either the most
recent Field Office’s reasonably foreseeable development scenario (high) or by projecting the
current 5-year average development paces forward to year 2021 (low). The medium scenario
includes the same well count projections as the high scenario but assumes restricted emissions
(beyond current federal and state regulations), whereas the high scenario assumes current
development practices and “on the books” emissions controls and regulations (as of 2012). Each
BLM Colorado Field Office’s was modeled with the source apportionment option, meaning that
incremental impacts on regional ozone, air pollutants, and air quality-related values from federal
oil and gas development in these areas are essentially tracked to better understand the
significance of such projected development on impacted resources and populations. The
CARMMS project leverages the work completed by the West-wide Jump Start Air Quality
Modeling Study, and the base model platform and model performance metrics are based on
those 2008 modeling products. In addition, CARMMS includes emissions from other regional
sources, including oil and gas emissions throughout the modeling domain, which encompasses all
of Colorado, western Arizona, western Utah, and north-central New Mexico, and extends into
southern Wyoming, western Nebraska, western Kansas, and northwest Texas (Figure 4-1
[Modeling Domain Used in the Colorado Air Resource Management Modeling Study
(CARMMS)]). Most oil and gas emissions inventories for non-Colorado states in the region (i.e.,
Utah and Wyoming) were obtained from new modeling studies (i.e., Utah Air Resource
Management Strategy and VWyoming Continental Divide — Creston Natural Gas Project) for
those areas. Oil and gas emissions for the remainder of the region were based on recent year
2020 emissions projections developed by the Three State Air Quality Study. Future year
anthropogenic emissions for the remainder of the source categories were based on a year 2020
emissions inventory developed by the EPA for the PM; s National Ambient Air Quality Standards
rulemaking and updated by the Three State Air Quality Study. Biogenic' sources, fires, and non-
US emissions were held at year 2008 baseline levels for the CARMMS future year 2021
modeling.

The CARMMS utilized the Comprehensive Air Quality Model with Extensions photochemical grid
model to estimate air quality and air quality-related values impacts for both a base case year
(2008) and future year 2021. Emissions from all source types (anthropogenic and natural) are
included in the Comprehensive Air Quality Model with Extensions modeling. The CARMMS
includes impact assessments at 55 Class | and sensitive Class Il areas and at 58 lakes throughout
the CARMMS modeling domain.

Table 4-12 (Total Emissions (tons per year) for the CARMMS 2021 High Development
Scenario) lists the total nitrogen oxides, sulfur dioxide, volatile organic compounds, PM,q, and
PM, s emissions included in the year 2021 CARMMS high development scenario for the BLM

' Produced or brought about by living organisms
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Table 4-12
Total Emissions (tons per year) for the CARMMS 2021 High Development Scenario

Source Category

CARMMS 2021 High Scenario Emissions
(tons per year)!

NOx SO; vVOC PMo PMy;s
Natural emissions (biogenics, fires, 113,165 1,132 992,560 574,255 79,453
lightning)
New oil and gas from nonfederal lands 65,713 297 228,655 30,790 4,548
within BLM planning areas
New oil and gas from federal lands 32,566 950 76,676 7,409 1,744
within BLM planning areas
Existing oil and gas from BLM planning 81,169 252 228,749 2,838 1,558
areas
Mining from BLM planning areas 686 8 46 6,977 6,957
All oil and gas outside BLM planning 61,220 4,572 301,705 2,822 2,680
areas
Remaining anthropogenic emissions 459,907 95,720 312,498 1,400,504 242,828
BLM planning areas total oil and gas 179,447 1,499 534,080 41,038 7,849
Total oil and gas 240,667 6,071 835,785 43,859 10,530
Total anthropogenic 701,260 101,799 1,148,329 1,451,340 260,315
Total All Emissions 814,425 102,931 2,140,889 2,025,594 339,768

Source: CARMMS (BLM 2014b), Table 3-4

"NOy = nitrogen oxides; PM, ; = particulate matter smaller than 2.5 microns in effective diameter; PM,, =

particulate matter smaller than 10 microns in effective diameter; SO, = sulfur dioxide; VOC = volatile organic

compounds

planning areas plus 3 combined oil and gas source groups, as well as total anthropogenic and all
emissions within the 2.5-mile (4.0-kilometer) modeling domain (Figure 4-1 [Modeling Domain
Used in the Colorado Air Resource Management Modeling Study (CARMMS)]).

Table 4-13 (Colorado Emissions (tons per year) Included in CARMMS) provides the total CO,

NOyx, sulfur dioxide, volatile organic compounds, PM,o, and PM, s emissions in Colorado

included in the base year 2008 scenario, the year 2021 CARMMS high development scenario,
and the difference in emissions between the two modeling years. Emissions are provided for
source categories including electric generating units, industrial sources not including electric

generating units, and nonpoint (e.g., area sources), off-road, oil and gas, and on-road sources.

Based on the CARMMS projections, the BLM continually tracks air pollutant emission changes

and air quality conditions to determine which projection path (low, medium, or high) would be
most appropriate to estimate air quality impact correlations based on the cumulative
development (i.e., net emissions changes) that has occurred since the base emissions inventory

year (2008). Although the predicted impacts will be based on future modeling results (2021), the
relative changes in the impacts between the modeled scenarios will provide insight to
understanding how mass emissions impact or change atmospheric composition on a relative

basis.
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Table 4-13
Colorado Emissions (tons per year) Included in CARMMS
Source Category co NOx SO; vVOC PMio PM2s
CARMMS 2008 Base Year Scenario Emissions
(tons per year)!
Electric generating units 5177 61,857 56,685 508 1,628 527
Non-electric generating units 28,380 25,218 7,685 27,018 18,006 7,475
Nonpoint 95,828 7,798 338 66,388 270,299 55914
Off-road 201,943 35,241 554 35,689 2,873 2,712
Oil and Gas 32,389 48,300 673 150,585 2,602 2,542
On-road 523,260 135,257 1,032 52,094 5,520 4,321
Total 886,977 313,670 66,965 332,282 300,928 73,491
CARMMS 2021 High Scenario Emissions
(tons per year)
Electric generating units 9,149 43,965 18,372 596 3,874 3,197
Non-electric generating units 33,508 33,006 4,155 24,171 22,415 14,100
Non-point 105,692 8,265 405 60,150 274,181 57,942
Off-road 480,676 42,770 96 43,330 3,992 3,764
Oil and Gas 122,998 131,649 1,356 313,464 37,842 6,888
On-road 410,544 36,254 537 24,037 3,794 2,293
Total 1,162,567 295,909 24,921 465,747 346,097 88,184

Difference between 2021 High Scenario Emissions and 2008 Base Year Emissions)
(tons per year)

Electric generating units 3,971 -17,892 -38,312 88 2,246 2,670
Non-electric generating units 5128 7,788 -3,529 -2,847 4,409 6,625
Non-point 9,864 467 67 -6,238 3,881 2,028
Off-road 278,733 7,528 -458 7,641 L1119 1,052
Oil and Gas 90,609 83,349 683 162,879 35,240 4,345
On-road -112,716 -99,002 -495 -28,058 -1,726  -2,027
Total 275,590 -17,762 -42,044 133,466 45,169 14,693

Source: ENVIRON International Corporation 2014

' CO = carbon monoxide; NOy = nitrogen oxides; PM, s = particulate matter smaller than 2.5 microns in effective
diameter; PM,, = particulate matter smaller than 10 microns in effective diameter; SO, = sulfur dioxide; VOC =

volatile organic compounds

Table 4-14 (CARMMS Future Oil and Gas Development / Projections Modeled —
Uncompahgre Planning Area) shows the Uncompahgre planning area oil and gas development
and projected production rates modeled for the CARMMS reasonably foreseeable development
(high) and five-year average (low) modeling scenarios. As previously described, the low scenario
is developed by projecting the current 5-year average oil and gas development paces forward to
year 2021. The high (reasonably foreseeable development) scenario for the UFO is based on
information from oil and gas operators in the Uncompahgre planning area for multiple projects
and development that is forecasted to likely occur by year 2021.
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Table 4-14
CARMMS Future Oil and Gas Development / Projections Modeled - Uncompahgre
Planning Area

Reasonably

Parameter Foreseeable 5-year Average

Development (High) (Low) Scenario?
Scenario!

Federal Wells Per Year 36 (364 in 10 years) 10 (105 in 10 years)

Cumulative (federal and nonfederal) Wells Per Year 104 17

Wells Per Pad (assumed for analysis) 3 3

2021 Cumulative Active Well Counts 1,069 201

Percent 2021 Cumulative Wells that are Federal 36% 60%

Cumulative 2021 Gas Production (million standard 13,421 1,971

cubic feet per year)

Cumulative 2021 Oil / Condensate Production 43 8

(thousand barrels per year)
Source: BLM 2014b
! Reasonably foreseeable development scenario is based on oil and gas industry and BLM resource specialists’ 10-
year projections for the Uncompahgre planning area
2 Future oil and gas development projections based on recent 5 years (2008-2012) of oil and gas development data
for the Uncompahgre planning area

The CARMMS 2021 high oil and gas development scenario modeling analysis included the
Uncompahgre planning area new (post-year 201 1) oil and gas emissions on federal lands of 612
tons per year nitrogen oxides, 620 tons per year volatile organic compounds, 788 tons per year
CO, | tons per year sulfur dioxide, 144 tons per year PMo, and 37 tons per year PM; s (based
on rates shown in Table 4-13). The analysis also includes emissions from the Bowie No. 2,
West Elk, and Elk Creek coal mines and from |3 new uranium mines in the Uncompahgre
planning area. Emissions from the Uncompahgre planning area coal mines are expected to
remain constant through 2021 from base year levels. The emissions included in CARMMS for
the Uncompahgre planning area coal mines are 55 tons per year nitrogen oxides, |3 tons per
year volatile organic compounds, 41 tons per year CO, | tons per year sulfur dioxide, 513 tons
per year PMjo, and 190 tons per year PMys. The emissions included in CARMMS for the
Uncompahgre planning area new uranium mines are 160 tons per year nitrogen oxides, |3 tons
per year volatile organic compounds, 57 tons per year CO, 3 tons per year sulfur dioxide, 181
tons per year PMio, and |71 tons per year PMys. Note that the mining emissions summarized
above include the portion of mining emissions from stationary sources at the mines. Emissions
from mobile sources at the mines, although not specifically itemized in CARMMS, are included in
regional emissions as part of the off-road source emissions in Table 4-12.

The CARMMS incremental modeled changes and results for each source group (i.e.,
Uncompahgre planning area) are applicable to the amount of additional air pollutant emissions
that were modeled in CARMMS for that area (refer to the emissions levels described above).
Annual oil and gas completions and development inventories (post-year 201 1) are routinely
compiled by BLM Colorado air resource specialists to ensure that current and future oil and gas
development does not exceed the acceptable budgets (i.e., oil and gas development and
emissions rates) as modeled in the CARMMS. From 2012 to 2014, there have been
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approximately three new federal wells completed in the Uncompahgre planning area at a
maximum rate of approximately two new federal oil and gas wells completed per year (year
2012). This development rate is much lower than the approximately 364 new federal wells
(approximately 36 new federal wells per year) for the Uncompahgre planning area modeled for
the CARMMS year 2021 high scenario (new development for years 2012 through 2021), and is
tracking lower than the approximately 10 new federal wells per year for the Uncompahgre
planning area modeled for the CARMMS low scenario.

Based on the oil and gas development level analysis as described above and the information provided
in Table 4-13, it is reasonable to conclude that current levels of Uncompahgre planning area federal
oil and gas development are tracking below CARMMS low levels, and that the modeling results for
the CARMMS low modeling scenario would be adequate to assess future potential
regional/cumulative air quality impacts. However, CARMMS high modeling results are being provided
for this EIS to provide a hypothetical upper-bounds analysis.The CARMMS modeling results were
processed to summarize the estimated future year 2021 air quality and air quality-related values
impacts from new oil and gas development on federal lands within each BLM planning area, from
existing and new mining activity occurring within the |3 Colorado BLM planning areas, and for
cumulative source scenarios that included all future year emissions throughout the CARMMS
modeling domain. Modeling results for the CARMMS 2021 high oil and gas development scenario
are summarized here to describe the future year impacts from Uncompaghre planning area new oil
and gas source emissions and mining activities and from regional source emissions. The following
CARMMS impacts summary begins with cumulative impacts describing the overall net changes in
atmospheric air quality from base year 2008 to future year 2021 for the high scenario for all
cumulative emissions inventories. It then discusses the Uncompahgre planning area new federal oil
and gas (post-year 201 |) and BLM Colorado mining air quality contributions to the overall
CARMMS high scenario year 2021 cumulative air quality. Note that some quasi-cumulative
(aggregated planning areas / source groups) contributions to the overall cumulative year 2021
modeling impacts are provided in the cumulative discussion.

Cumulative Air Quality and Air Quality-Related Values Analyses

Air Quality Impacts—Regional Ozone Formation

The CARMMS includes estimates of future year regional ozone impacts using two analysis
methods. One method uses the change in the photochemical grid model modeled
concentrations between base case or current year design value (DVC) (year 2008) and future
year design value (DVF) (year 2021) simulations to scale observed ozone concentrations from
monitoring sites to obtain projected future year ozone concentrations. This method utilized the
EPA’s Modeled Attainment Test Software (Abt 2012) projection tool with the Comprehensive
Air Quality Model with Extensions 2008 base case and 2021 high development scenario ozone
concentrations to estimate ozone impacts. The second method uses the absolute modeling
results from the Comprehensive Air Quality Model with Extensions model to estimate ozone
impacts.

The ozone analyses included in the CARMMS study completed during 2014 (BLM 2014b)
presented CAMx modeled ozone concentrations compared to the 8-hour ozone NAAQS of 75
ppb that has been in effect since 2008. The EPA has since revised the level of the 8-hour ozone
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NAAQS to 70 ppb on October |, 2015 (EPA 2015b). The CAMx modeled ozone concentration
data prepared for the CARMMS 2014 study will subsequently be re-processed and a revised
CARMMS report that presents predicted future year ozone concentrations relative to the new
ozone NAAQS will be completed during 2016. However the information presented herein,
from the 2014 CARMMS study, is applicable for estimating future year ozone impacts from
Uncompahgre planning area oil and gas and mining emissions and from regional emissions and
for comparing estimated ozone concentrations within the planning area to the level of the
revised ozone NAAQS.

Figure 4-2 (2008 Ozone Current Year Design Value (top left), 2021 Ozone Future Year Design
Value (top left), and 2021 — 2008 Ozone Future Year Design Value Differences (bottom)
Calculated Using Modeled Attainment Test Software for the CARMMS 2021 High Development
Scenario) presents the Comprehensive Air Quality Model with Extensions predicted ozone
concentrations using the EPA’s Modeled Attainment Test Software. The current year DVCs
(2008) indicate areas of ozone exceedances of the National Ambient Air Quality Standards (70
parts per billion) in Colorado, eastern Utah, southern Wyoming, northeast Arizona, and
northern New Mexico with the maximum concentrations near Denver and Salt Lake City. The
maximum DVC of 81.5 parts per billion is estimated just northwest of Denver (Figure 4-2, top
left [2008 Ozone Current Year Design Value (top left), 2021 Ozone Future Year Design Value
(top left), and 2021 — 2008 Ozone Future Year Design Value Differences (bottom) Calculated
Using Modeled Attainment Test Software for the CARMMS 2021 High Development Scenario]).
The current year DVCs also indictate that there are areas within the Uncompahgre planning
area that are above the 70 ppb NAAQS, with the maximum ozone concentrations occurring in
southeast Mesa County and central Montrose County in the range of 73-76 parts per billion.

For the 2021 high development scenario, the area of ozone DVF exceedances is slightly reduced
from the base year with a peak DVF of 79.3 parts per billion still northwest of Denver (Figure
4-2, top right [2008 Ozone Current Year Design Value (top left), 2021 Ozone Future Year
Design Value (top left), and 2021 — 2008 Ozone Future Year Design Value Differences (bottom)
Calculated Using Modeled Attainment Test Software for the CARMMS 2021 High Development
Scenario]). The High Development Scenario indicates that the range of future year
concentrations within the Uncompahgre planning area are approximately the same as the base
year, with a slightly reduced area of maximum concentrations in the range of 73-76 parts per
billion. The difference plot between 2021 DVF and 2008 DVC (Figure 4-2, bottom [2008
Ozone Current Year Design Value (top left), 2021 Ozone Future Year Design Value (top left),
and 2021 — 2008 Ozone Future Year Design Value Differences (bottom) Calculated Using
Modeled Attainment Test Software for the CARMMS 2021 High Development Scenario]) shows
mainly ozone reductions, with the largest reduction in the Denver and Salt Lake City areas;
however, ozone increases in the Piceance Basin in Garfield County, Colorado. In the planning
area there increases and decreases in ozone concentrations primarily in the 0.5 parts per billion
range with small areas in Gunnison County with ozone concentration reductions up to 1.0 parts
per billion and ozone concentration increases up to 1.0 parts per billion.

The Comprehensive Air Quality Model with Extensions absolute modeling results are presented
in Figure 4-3 (Fourth-highest Daily Maximum 8-hour Ozone Concentrations for the 2008 Base
Case [top left], CARMMS 2021 High Development Scenario [top right], and 202 Minus 2008
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Differences [bottom]). The ozone National Ambient Air Quality Standard is defined as the
three-year average of the fourth-highest daily maximum 8-hour ozone concentrations. Because
CARMMS only has one year of modeling results, the 2021 fourth-highest daily maximum eight-
hour ozone concentrations are used for the National Ambient Air Quality Standards
comparison metric. Figure 4-3 (Fourth-highest Daily Maximum 8-hour Ozone Concentrations
for the 2008 Base Case [top left], CARMMS 2021 High Development Scenario [top right], and
2021 Minus 2008 Differences [bottom]) displays the fourth-highest ozone concentrations for the
2008 base case and the 2021 high development scenario and their differences. For the 2008 base
case there are ozone exceedance areas in Colorado, eastern Utah, southern VWyoming,
northeast Arizona, and northern New Mexico. The maximum ozone concentrations are
estimated near Denver, Salt Lake City, northern New Mexico, and on the Utah-Arizona border
(Figure 4-3, top left [Fourth-highest Daily Maximum 8-hour Ozone Concentrations for the
2008 Base Case [top left], CARMMS 2021 High Development Scenario [top right], and 2021
Minus 2008 Differences [bottom]). The 2008 Base Case also indictates that there are areas
within the Uncompahgre planning area that are above the 70 parts per billion NAAQS, with the
maximum ozone concentrations in the range of 73-76 parts per billion estimated in southeast
Mesa County, central Montrose County, northeast Delta County and along the Delta and
Gunnison County border. In the 2021 high development scenario, the area of ozone
exceedances is slightly reduced, although there are increases in ozone concentrations estimated
in the Uinta Basin, Utah (Figure 4-3, top right [Fourth-highest Daily Maximum 8-hour Ozone
Concentrations for the 2008 Base Case [top left], CARMMS 2021 High Development Scenario
[top right], and 2021 Minus 2008 Differences [bottom]). The 2021 High Development Scenario
also indictates a slight increase in the areas within the planning area that are above the 70 parts
per billion NAAQS in the range of 70-76 parts per billion. The 2021 to 2008 ozone differences
(Figure 4-3, bottom [Fourth-highest Daily Maximum 8-hour Ozone Concentrations for the
2008 Base Case [top left], CARMMS 2021 High Development Scenario [top right], and 2021
Minus 2008 Differences [bottom]) show more decreases than increases, and the ozone increase
areas tend to occur in oil and gas development areas, such as the Denver-Julesburg, Piceance,
and Uinta Basins. In the Uncompahgre planning area area, there are areas with ozone
concentration reductions up to 3.0 parts per billion and ozone concentration increases up to 3.0
parts per billion.

Air Quality Impacts—Regional PM, s Concentrations Changes

Figure 4-4 (Eighth-Highest Daily Average PM2.5 Concentration Changes (2021 High Scenario
Minus Base Year 2008 Concentrations) shows changes in eighth-highest daily average PM; s
concentrations (2021 high scenario minus base year 2008 concentrations). With the exception
of PM, s concentrations near large cities, future mining operations and nonfederal oil and gas
operations (in northeast Colorado), the CARMMS high scenario full cumulative modeling results
show very little change to PMy s daily average air quality in the region from base year 2008 to
year 2021. Very little change in mining emissions is expected in the Uncompahgre planning area
from base year to future years modeled.

Air Quality-Related Value Impacts
The CARMMS includes cumulative source impact assessments at |12 Class | and sensitive Class |l
areas and at 25 lakes within 62 miles (100 kilometers) of the Uncompahgre planning area.
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Potential impacts on visibility and atmospheric deposition to these nearby Class | and sensitive
Class Il are described below.

Air Quality-Related Value Impacts—Visiblity

Visibility impacts from future year oil and gas and mining emissions were examined following the
procedures provided by USFWS and NPS (2012). These procedures use the EPA’s Modeled
Attainment Test Software to project current year observed visibility impairment for the best 20
percent and worst 20 percent - days to the future year using the 2008 base case and 2021 high
development scenario modeling results, which include contributions from all source categories
(anthropogenic and natural), with and without emissions from reasonably foreseeable
development sources.

The CARMMS 2021 high oil and gas development modeling analysis provides the contribution to
cumulative visibility impacts from future year 2021 projected federal and nonfederal oil and gas
emissions throughout the 2.5-mile (4-kilometer) CARMMS domain plus mining on federal lands
in Colorado. The modeling results for this scenario, which includes future year oil and gas
emissions from the |3 Colorado BLM planning areas plus the Mancos Shale area in Northern
New Mexico, as well as emissions from the Piceance Basin (Colorado) and Uinta Basin (Utah),
are considered as reasonably foreseeable development emissions in the cumulative visibility
analysis.

Table 4-15 (Cumulative Visibility Results (delta-deciviews) for Worst 20% Visibility Days at
Class | Areas for Current Year (2008) and 2021 High Development Scenario (All Emissions and
Contributions from Reasonably Foreseeable Development Sources)) and Table 4-16
(Cumulative Visibility Results (delta-deciviews) for Best 20% Visibility Days at Class | Areas for
Current Year (2008) and 2021 High Development Scenario (All Emissions and Contributions
from Reasonably Foreseeable Development Sources)) display the cumulative visibility results for
the 2021 high development scenario and reasonably foreseeable development sources for worst
20 percent and best 20 percent days, respectively. Note that because the EPA’s Modeled
Attainment Test Software was used and it only includes observed data for Class | areas,
cumulative visibility results are presented for only the Class | areas.

As is indicated in Table 4-15, from the 2008 current year to the 2021 high development
scenario future year, the worst 20 percent visibility metric is estimated to improve at each of
the nearby Class | areas. The biggest improvement is a reduction of 0.81 deciviews at the Eagle
Nest Wilderness (from 8.68 deciviews in 2008 to 7.87 deciviews in 2021). Reasonably
foreseeable development emissions are estimated to contribute a maximum of 0.26 deciviews to
the 2021 worst 20 percent days visibility at Black Canyon of the Gunnison National Park.

Cumulative visibility results at Class | areas for the best 20 percent days are provided in Table
4-15. From the 2008 current to 2021 future year, the best 20 percent days visibility is estimated
to degrade in four and improve in six Class | areas. The largest best 20 percent visibility
degradation is a 0.18 deciviews increase at Canyonlands National Park and the Weminuche
Wilderness, whereas the largest best 20 percent visibility improvement is a 0.16 deciviews
decrease at the Maroon Bells-Snowmass Wilderness. The maximum contribution from
reasonably foreseeable development sources to 2021 best 20 percent visibility metrics is 0.17
deciviews at the Flat Tops Wilderness.
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Contributions from Reasonably Foreseeable Development Sources)

Table 4-15
Cumulative Visibility Results (delta-deciviews) for Worst 20% Visibility Days at Class |
Areas for Current Year (2008) and 2021 High Development Scenario (All Emissions and

Contribution
from

IMPROVE 2008 2021 2021 High Reasonably
Class | Area State si . Improvement
ite Base High P 2008 Foreseeable
rom
Development
Sources

Arches National Park uT CANYI 11.02 10.37 0.65 0.18
Black Canyon of the Gunnison CcOo WEMII 9.95 9.31 0.64 0.26
National Park

Canyonlands National Park uT CANYI 12.49 11.98 0.51 0.12
Eagles Nest Wilderness Cco WHRII 8.68 7.87 0.8l 0.17

Flat Tops Wilderness Cco WHRII 8.68 8.07 0.6l 0.22

La Garita Wilderness Co WEMI| 9.95 9.36 0.59 0.05
Maroon Bells-Snowmass Cco WHRII 8.68 791 0.77 0.11
Wilderness

Mesa Verde National Park CcOo MEVEI 11.20 10.82 0.38 0.11
Weminuche Wilderness CcoO WEMI|I 9.95 9.49 0.46 0.07
West Elk Wilderness CcOo WHRII 8.68 8.08 0.60 0.11

Source: CARMMS, Attachment C-1 (BLM 2014b)
Table 4-16

Cumulative Visibility Results (delta-deciviews) for Best 20% Visibility Days at Class | Areas
for Current Year (2008) and 2021 High Development Scenario (All Emissions and

Contributions from Reasonably Foreseeable Development Sources)

Contribution

. from
IMPROVE 2008 2021 2021 High Reasonably
Class | Area State . . Improvement
Site Base High Foreseeable
from 2008
Development
Sources
Arches National Park uT CANYI 2.86 2.86 0.00 0.08
Black Canyon of the Gunnison Cco WEMI| 2.25 2.18 0.07 0.14
National Park
Canyonlands National Park uT CANYI 4.54 4.72 -0.18 0.15
Eagles Nest Wilderness Cco WHRII 0.69 0.55 0.14 0.07
Flat Tops Wilderness Cco WHRII 0.69 0.55 0.14 0.17
La Garita Wilderness Cco WEMI| 2.25 2.29 -0.04 0.07
Maroon Bells-Snowmass Cco WHRII 0.69 0.53 0.16 0.06
Wilderness
Mesa Verde National Park Cco MEVEI 3.12 3.28 -0.16 0.14
Weminuche Wilderness Cco WEMII 2.25 243 -0.18 0.08
West Elk Wilderness CcO WHRI|I 0.69 0.57 0.12 0.05

Source: CARMMS, Attachment C-1 (BLM 2014b)
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Air Quality-Related Value Impacts—Deposition

Potential atmospheric deposition impacts within the nearby Class | and sensitive Class Il areas
were calculated for cumulative sources and are shown in Table 4-17 (CARMMS High Scenario
— Cumulative Nitrogen and Sulfur Deposition Impacts at Class | and Sensitive Class Il Areas).
These cumulative impacts include contributions from all source categories. Predicted deposition
impacts are shown for the base year (2008) scenario, the high scenario (year 2021), and the
difference (2021 to 2008). The maximum direct total (wet and dry) nitrogen and sulfur
deposition are compared with the critical load values, which, for nitrogen is 2.3 kilogram per
hectare per year (with the exception of Dinosaur National Monument, which has a 3.0
kilograms per hectare per yearthreshold), and is 5.0 kilograms per hectare per year everywhere.

As shown in Table 4-17, with the exception of Arches National Park, predicted nitrogen
deposition impacts are above the critical load values at all Class | and sensitive Class Il areas in
2008, with a maximum impact of 3.81 kilograms per hectare per year occurring at the Maroon
Bells-Snowmass Wilderness. Future year 2021 nitrogen deposion impacts are estimated to
decrease at all areas, with the impacts above the critical load values at Black Canyon of the
Gunnison and Mesa Verde National Parks, and at the Eagles Nest, Flat Tops, Maroon Bells-
Snowmass, Raggeds, Weminuche, and West Elk Wilderness Areas. At all Class | and sensitive
Class Il areas, the estimated 2008 and 2021 sulfur deposition impacts are well below the 5.0
kilograms per hectare per yearcritical load value, with impacts decreasing at all areas in year
2021. Nitrogen and sulfur deposition impacts future year reductions are primarily the result of
estimated nitrogen oxides and sulfur dioxide emissions reductions for electric generating units
and non-road sources throughout the modeling domain.

Table 4-17
CARMMS High Scenario — Cumulative Nitrogen and Sulfur Deposition Impacts at Class |
and Sensitive Class Il Areas

Nitrogen Deposition Sulfur Deposition
Class lll Area (kilograms per hectar; 5’?:,-);?;2 (kilograms per hectareD ipffeerrz:a‘zz)
2008 2021 (2021-2008) 2008 2021 (2021-2008)
Arches National Park 2.20 1.67 -0.53 0.36 0.22 -0.14
Black Canyon of the Gunnison 2.99 2.85 -0.14 0.62 0.36 -0.26
National Park
Canyonlands National Park 2.31 1.89 -0.42 0.60 0.35 -0.25
Colorado National Monument 3.44 2.87 -0.57 0.69 0.38 -0.32
Eagles Nest Wilderness 3.59 2.79 -0.79 1.56 0.92 -0.64
Flat Tops Wilderness 3.71 3.00 -0.71 1.72 1.04 -0.69
La Garita Wilderness 2.75 1.97 -0.78 1.25 0.67 -0.58
Maroon Bells-Snowmass Wilderness 3.81 3.0l -0.80 1.86 .14 -0.71
Mesa Verde National Park 3.14 292 -0.21 091 0.58 -0.33
Raggeds Wilderness 3.42 2.70 -0.72 1.75 I.10 -0.65
Weminuche Wilderness 3.80 3.03 -0.78 2.06 1.50 -0.56
West Elk Wilderness 3.34 2.58 -0.76 1.48 0.90 -0.58

Source: CARMMS, Attachment D-1 (BLM 2014b)
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Air Quality-Related Value Impacts—Sensitive Lake Acid-Neutralizing Capacity

The traditional approach to calculating potential changes in acid-neutralizing capacity associated
with a project (new projected emissions post baseline date) uses baseline lake measured data
and the predicted incremental increases in nitrogen and sulfur deposition in a lake’s watershed
associated with the new projected changes in emissions. Using baseline lake monitored data and
cumulative nitrogen and sulfur deposition rates is not advised because monitored baseline lake
data would already account for existing emissions sources that would be also included in the
cumulative modeled impacts. Because acid-neutralizing capacity for any particular lake is directly
related to (i.e., calculated using) the natural lake conditions and the modeled amount of nitrogen
and sulfur deposition in the watershed for the lake, it is reasonable to conclude that any lake
located in the Class | and Class Il areas shown in Table 4-17 would experience improved
(higher) acid-neutralizing capacity from baseline year 2008 conditions, because nitrogen and
sulfur deposition is predicted to decrease to year 2021 for these areas for the CARMMS year
2021 high modeling scenario. (This assumes that natural lake conditions remain the same from
base year 2008 to future year 2021.)

Uncompahgre Planning Area Air Quality and Air Quality-Related Values Impacts from Oil and Gas and
Mining Sources

The CARMMS modeling results were processed to provide a summary of the estimated future
year 2021 air quality and air quality-related values impacts from new oil and gas development on
federal lands in the Uncompahgre planning area, and from existing and new mining activity
occurring within the 13 Colorado BLM planning areas. These modeling results are summarized
below to describe the future year impacts from new oil and gas source emissions and mining
activities in the Uncompahgre planning area.

The CARMMS includes impact assessments at 55 Class | and sensitive Class Il areas, and at 58
lakes throughout the CARMMS modeling domain, which included 12 Class | and sensitive Class
Il areas and 25 lakes within 62 miles (100 kilometers) of the Uncompahgre planning area.
Potential impacts on air quality and air quality-related values (visibility and atmospheric
deposition) to these nearby Class | and sensitive Class Il areas were estimated. The nearby Class
| and sensitive Class Il areas include:

e Arches National Park, Utah (Class I)

e Black Canyon of the Gunnison National Park, Colorado (Class I)

e Canyonlands National Park, Utah (Class I)

e Colorado National Monument, Colorado (Class II)

e Eagles Nest Wilderness Area, Colorado (Class I)

e Flat Tops Wilderness Area, Colorado (Class I)

e La Garita Wilderness Area, Colorado (Class 1)

e Maroon Bells—Snowmass Wilderness Area, Colorado (Class I)

e Mesa Verde National Park, Colorado (Class I)

e Raggeds Wilderness Area, Cororado (Class )
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o  Weminuche Wilderness Area, Colorado (Class I)

e  West Elk Wilderness Area, Colorado (Class |)
The sensitive lakes within 62 miles (100 kilometers) of the Uncompahgre planning area include:

e Booth Lake and Upper Willow Lake, Eagles Nest Wilderness Area, Colorado

e Ned Wilson Lake, Upper Ned Wilson Lake, Lower Ned Wilson Lake Packtrail
Pothole, and Upper Ned Wilson Lake Packtrail Pothole, Flat Tops Wilderness Area,
Colorado

e Small Lake Above U-Shaped Lake and U-Shaped Lake, La Garita Wilderness Area,
Colorado

e Avalanche Lake, Capitol Lake, and Moon Lake (Upper), Maroon Bells—Snowmass
Wilderness Area, Colorado

o Deep Creek Lake, Raggeds Wilderness Area, Colorado

e Big Eldorado Lake, Four Mile Pothole, Lake Due South of Ute Lake, Little Eldorado
Lake, Little Granite Lake, Lower Sunlight Lake, Middle Ute Lake, Small Pond Above
Trout Lake, Upper Grizzly Lake, Upper Sunlight Lake, West Snowdon Lake, and
White Dome Lake, Weminuche Wilderness Area, Colorado

e South Golden Lake, West Elk Wilderness Area, Colorado

Air Quality Impacts

Federal air quality regulations adopted and enforced by states limit incremental emission
increases to specific levels defined by the classification of air quality in an area. The Prevention of
Significant Deterioration program is designed to limit the incremental increase of specific air

pollutant concentrations above a legally defined baseline level. Incremental increases in
Prevention of Significant Deterioration program Class | areas are strictly limited, while increases
allowed in Class Il areas are less strict. Prevention of Significant Deterioration program Class |
and Class Il increments are defined for nitrogen dioxide, PM|o, PM3 5 and sulfur dioxide and are
shown in Table 4-18 (Prevention of Significant Deterioration Program Increments).

The CARMMS 2021 modeling results for Uncompahgre planning area high scenario oil and gas
sources and for mining sources within |13 Colorado BLM Field Office planning areas indicated
concentration impacts that are well below the applicable Prevention of Significant Deterioration
program increments. The maximum impacts from Uncompahgre planning area oil and gas
sources are from nitrogen oxides emissions. The maximum annual nitrogen dioxide impacts at
the nearby Class | and sensitive Class Il areas occur at the Maroon Bells-Snowmass Wilderness
Area and are 0.105 micrograms per cubic meter air (4.2 percent of the Prevention of Significant
Deterioration program Class | increment for nitrogen dioxide). The maximum impacts from
mining sources are short-term (24-hour) particulate (PM;o/PM2;) concentrations, which occur at
the Flat Tops Wilderness Area. The maximum 24-hour PMo concentration is 0.79 micrograms
per cubic meter air (9.8 percent of the Prevention of Significant Deterioration program Class |
increment for PMg), and the maximum 24-hour PM, s concentration is 0.79 micrograms per
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Table 4-18
Prevention of Significant Deterioration Program Increments

Prevention of Prevention of

Significant Significant
Pollutant! Averaging Time Deterioration Deterioration
Program Program
Class | Class Il
Increment Increment
NO; Annual 2.5 25
PMo 24-hour 8 30
Annual 4 17
PMys 24-hour 2 9
Annual I 4
SO, 3-hour 25 512
24-hour 5 91
Annual 2 20

Source: EPA 201 |

'NO, = nitrogen dioxide; PM, . = particulate matter smaller than 2.5 microns in
effective diameter; PM,, = particulate matter smaller than 10 microns in effective
diameter; SO, = sulfur dioxide

cubic meter air (39.3 percent of the Prevention of Significant Deterioration program Class |
increment for PMzs). Note that the Prevention of Significant Deterioration program
demonstrations serve information purposes only and do not constitute a regulatory Prevention
of Significant Deterioration program increment consumption analysis.

Air Quality Impacts—Source Group Specific Ozone and PM, s Contributions

Figure 4-5 (Contribution to Fourth-Highest Daily Maximum Ozone Concentrations due to
Federal Oil and Gas Emissions within the Uncompahgre Planning Area for the CARMMS 2021
High Development Scenario) presents the maximum ozone contributions due to federal oil and
gas emissions in the Uncompahgre planning area. Figure 4-6 (Contribution to Fourth-Highest
Daily Maximum Ozone Concentrations due to Mining Emissions in 13 BLM Field Office Planning
Areas for the CARMMS 2021 High Development Scenario) presents the maximum ozone
concentrations from mining sources within |3 Colorado BLM field office planning areas for the
Comprehensive Air Quality Model with Extensions absolute modeling results. The maximum
ozone contribution from the Uncompahgre planning area oil and gas sources is 0.8 parts per
billion; for mining sources within the 13 Colorado BLM Field Office planning areas, the
maximum contribution is 0.9 parts per billion.

Figure 4-7 (Contribution to Eighth-Highest Daily Average PM2.5 Concentrations due to Mining
Emissions in 13 BLM Field Office Planning Areas for the CARMMS 2021 High Development
Scenario) presents the maximum PM, s concentrations from mining sources within 13 Colorado
BLM field office planning areas for the Comprehensive Air Quality Model with Extensions
absolute modeling results. As shown, the overall maximum mining source group contribution
(39.8 micrograms per cubic meter air) occurs in the BLM White River and Little Snake Field
Offices of northwest Colorado, north of the Uncompahgre planning area, and is associated with
a large surface mine that borders the White River and Little Snake Field Offices. The maximum
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modeled mining source contribution to areas within the Uncompahgre planning area ranges
from 2 to 3 micrograms per cubic meter air. This contribution (within the Uncompahgre
planning area) is primarily associated with Uncompahgre planning area-based mines.

Air Quality-Related Values Impacts—Visibility

Analysis thresholds for visibility impairment are set forth in the Federal Land Managers’ Air
Quality Related Values Work Group Report (Forest Service et al. 2010), with the results
reported in percent change in light extinction and change in deciviews. A five-percent change in
light extinction (approximately equal to 0.5 delta-deciviews) is the threshold recommended in
the 2010 Federal Land Managers’ Air Quality Related Values Work Group Report and is
considered to contribute to regional haze visibility impairment. A ten-percent change in light
extinction (approximately equal to 1.0 delta-deciviews) is considered to represent a noticeable
change in visibility when compared with background conditions.

Visibility impacts were calculated following Federal Land Managers’ Air Quality Related Values
Work Group Report (Forest Service et al. 2010) at the nearby Class | and sensitive Class Il
areas. Estimated visibility degradation at the Class | areas and sensitive Class Il areas are
presented in terms of the number of days that exceed a threshold percent change in extinction,
or deciview relative to background conditions. The results for the Uncompahgre planning area
high scenario oil and gas sources and for mining sources within 13 Colorado BLM field office
planning areas are shown in Table 4-19 (CARMMS Reasonably Foreseeable Development/High
Scenario — Maximum Delta-Deciviews and Number of Days the Delta-Deciviews Exceed 0.5 and
1.0 for UFO Oil and Gas and Mining Sources from |3 Colorado BLM Planning Areas). The
visibility analysis indicated that, for Uncompahgre planning area oil and gas sources, there are
zero days predicted above the 1.0 and 0.5 delta-deciviews thresholds at any of the Class | and
sensitive Class |l areas. For mining sources within the 13 Colorado BLM field office planning
areas, there are six days above the 1.0 delta-deciviews threshold and 39 days above the 0.5
delta-deciviews threshold at the Raggeds Wilderness Area, 5 days above the 1.0 delta-deciviews
threshold and 23 days above the delta-deciviews threshold at the Flat Tops Wilderness Area, 19
days above the 0.5 delta-deciviews threshold at the West Elk Wilderness Area, and below the
threshold values at all other areas.

Air Quality Impacts—Deposition

The effects of atmospheric deposition of nitrogen and sulfur compounds on terrestrial and
aquatic ecosystems are well documented and have been shown to cause soil nutrient leaching,
surface water acidification, high-elevation vegetation injury, and nutrient cycling and species
composition changes (BLM, 201 1). The 2010 Federal Land Managers’ Air Quality Related Values
Work Group Report (Forest Service et al. 2010) recommends that applicable sources assess
impacts of nitrogen and sulfur deposition at Class | areas. This guidance recognizes the
importance of establishing critical deposition loading values (“critical loads”) for each specific
Class | area, as these critical loads are entirely dependent on local atmospheric, aquatic, and
terrestrial conditions and chemistry. Critical load thresholds are essentially a level of
atmospheric pollutant deposition below which negative ecosystem effects are not likely to
occur. The 2010 Federal Land Managers’ Air Quality Related Values Work Group Report
(Forest Service et al. 2010) does not include any critical load levels for specific Class | areas and
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Table 4-19

CARMMS Reasonably Foreseeable Development/High Scenario — Maximum Delta-

Deciviews and Number of Days the Delta-Deciviews Exceed 0.5 and 1.0 for UFO Oil and

Gas and Mining Sources from 13 Colorado BLM Planning Areas

Mining from 13 Colorado BLM

UFO Oil and Gas Sources .
Planning Areas

Class I/ll Area Number of Days Maximum Number of Days Maximum
> 1.0 >0.5 delta- >1.0 >0.5 delta-
delta- delta- .. delta- delta- -

. . . . deciviews . . . . deciviews
deciviews deciviews deciviews deciviews

Arches National Park 0 0 0.0l 0 0 0.16
Black Canyon of the Gunnison 0 0 0.05 0 0 0.25
National Park

Canyonlands National Park 0 0 0.00 0 0 0.13
Colorado National Monument 0 0 0.03 0 0 0.44
Eagles Nest Wilderness 0 0 0.04 0 0 0.26
Flat Tops Wilderness 0 0 0.04 5 23 1.27
La Garita Wilderness 0 0 0.03 0 0 0.19
Maroon Bells-Snowmass 0 0 0.22 0 0 0.48
Wilderness

Mesa Verde National Park 0 0 0.02 0 0 0.16
Raggeds Wilderness 0 0 0.26 6 39 1.40
Weminuche Wilderness 0 0 0.02 0 0 0.17
West Elk Wilderness 0 0 0.12 0 19 0.89

Source: CARMMS, Attachment B-1 (BLM 2014b)

refers to site-specific critical load information on federal land management Web sites for each
area of concern. This guidance does, however, recommend the use of deposition analysis
thresholds developed by the NPS and USFWS. The deposition analysis thresholds represent
screening-level values for nitrogen and sulfur deposition from project emission sources below
which estimated impacts are considered negligible. The deposition analysis threshold established
for both nitrogen and sulfur in western Class | areas is 0.005 kilogram per hectare per year.

For cumulative, or total, deposition threshold values, the NPS has provided recent information
on nitrogen critical load values applicable for Wyoming and Colorado Class | and sensitive Class
Il areas (NPS 2014). For Class | and sensitive Class Il areas in VWyoming, a critical load value of
2.2 kilograms per hectare per yearfor nitrogen deposition (estimated from a wet deposition
critical load value of 1.4 kilograms nitrogen per hectare per year) is applicable, based on
research conducted by Saros et. al. (2010) in the eastern Sierra Nevada and Greater
Yellowstone ecosystems. This is a critical load value that is protective of high-elevation surface
waters. For Colorado Class | and sensitive Class Il areas (with the exception of Dinosaur
National Monument), a critical load value 2.3 kilograms nitrogen per hectare per yearis
applicable for total (wet and dry) nitrogen deposition, based on research by Baron (2006) that
estimated 1.5 kilograms per hectare per yearas a critical loading value for wet nitrogen
deposition for high-elevation lakes in Rocky Mountain National Park, Colorado. For Dinosaur
National Monument, which is an arid region, a nitrogen deposition critical load value is based on
research by Pardo et al. (201 ), which concluded that the cumulative critical load necessary to
protect shrublands and lichen communities in Dinosaur National Monument is 3 kilograms
nitrogen per hectare per year.
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For sulfur deposition, the critical load threshold published by Fox et al. (1989) for total (wet and
dry) sulfur deposition of 5 kilograms per hectare per year for the Bob Marshall Wilderness Area
in Montana and Bridger Wilderness Area in Wyoming is considered applicable for a total sulfur
deposition analysis threshold.

The deposition results for the Uncompahgre planning area high scenario oil and gas sources and
for mining sources within 13 Colorado BLM field office planning areas are shown in Table 4-20
(CARMMS Reasonably Foreseeable Development/High Scenario — Nitrogen and Sulfur
Depostion Impacts for UFO Oil and Gas and Mining Sources from |3 Colorado BLM Planning
Areas). The analysis indicated that for Uncompahgre planning area oil and gas sources, there are
nitrogen impacts above the deposition analysis threshold at the Maroon Bells — Snowmass,
Raggeds, and West Elk Wildernesses and below the deposition analysis threshold at all other
areas. The maximum nitrogen deposition impact of 0.0347 kilogram per hectare per year occurs
at the Raggeds Wilderness. Sulfur deposition impacts are below the deposition analysis
threshold at all areas. For mining sources within the 13 Colorado BLM field office planning areas,
nitrogen deposition impacts are below the deposition analysis threshold at all Class | and
sensitive Class Il areas, with the exception of the Raggeds and West Elk Wildernesses, where
the impacts are slightly above the deposition analysis threshold (maximum of 0.006 kilogram per
hectare per year at Raggeds Wilderness). Sulfur deposition impacts are above the deposition
analysis threshold at the Flat Tops, Maroon Bells — Snowmass, and Raggeds Wildernesses, with a
maximum impact of 0.0145 kilogram per hectare per year occurring at the Flat Tops
Wilderness, and are below the deposition analysis threshold at all other areas.

Sulfur and deposition impacts are well below the cumulative threshold values at all Class | and
sensitive Class Il areas.

In addition, potential changes in acid-neutralizing capacity resulting from potential nitrogen and
sulfur deposition from Uncompahgre planning area high scenario oil and gas sources and for
mining sources within 13 Colorado BLM field office planning areas, were calculated for 25
sensitive lakes within the nearby Class | and sensitive Class Il Wildernesses. For both the oil and
gas and mining scenarios, the estimated changes in acid-neutralizing capacity are all predicted to
be below the applicable significance thresholds (less than a 10 percent change in acid-neutralizing
capacity for lakes with acid-neutralizing capacity values greater than 25 microequivalents per
liter, and a 1.0 microequivalents per literchange in acid-neutralizing capacity for lakes with
background acid-neutralizing capacity values equal to or less than 25 microequivalents per liter).

Modeling results from the CARMMS 2021 high development scenario indicate that there would
be minimal impacts on regional ambient air concentrations of carbon monoxide, nitrogen
dioxide, sulfur dioxide, PM|o,and PM,s from federal oil and gas sources and mining activities
within the Uncompahgre planning area. Source emissions within the Uncompahgre planning area
would not cause or significantly contribute to any exceedances of any of the ambient air quality
standards (Chapter 3, Table 3-2) anywhere within the modeling domain. A complete summary
of the air quality impacts analysis is provide in Section 5.0 of the CARMMS report (BLM 2014b).
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Table 4-20

CARMMS Reasonably Foreseeable Development/High Scenario — Nitrogen and Sulfur

Depostion Impacts for UFO Oil and Gas and Mining Sources from 13 Colorado BLM

Planning Areas

UFO Oil and Gas Mining from 13 Colorado
Sources BLM Planning Areas
Nitrogen Sulfur .
Class I/ll Area (kilograms  (kilograms Nltrogen .Sulfur
or or (kilograms (kilograms
hel: tare heF:: tare per hectare per hectare
per year) per year) per year) per year)
Arches National Park 0.0003 0.000001 0.0035 0.0002
Black Canyon of the Gunnison National Park 0.0034 0.000023 0.0026 0.0008
Canyonlands National Park 0.0001 0.000001 0.0011 0.0001
Colorado National Monument 0.0014 0.000006 0.0060 0.0006
Eagles Nest Wilderness 0.0039 0.000059 0.0027 0.0048
Flat Tops Wilderness 0.0026 0.000043 0.0045 0.0145
La Garita Wilderness 0.0019 0.000031 0.0015 0.0012
Maroon Bells-Snowmass Wilderness 0.0240 0.000365 0.0036 0.0064
Mesa Verde National Park 0.0006 0.000002 0.0014 0.0003
Raggeds Wilderness 0.0347 0.000816 0.0062 0.0078
Weminuche Wilderness 0.0008 0.000010 0.0011 0.0008
West Elk Wilderness 0.0132 0.000144 0.0051 0.0047

Source: CARMMS, Attachment D-1 (BLM 2014b)

BLM Planning Efforts

As described earlier, the CARMMS includes two other future modeling scenarios (other than
the 2021 high oil and gas scenario): a low scenario, which was developed by projecting the
current 5-year average development paces forward to year 2021, and a medium scenario, which
includes the same oil and gas well count projections as the high scenario, but assumes additional
air pollutant emission restrictions beyond current “on-the-books” regulations. As future oil and
gas development occurs in Colorado, modeling results for all CARMMS scenarios will be used
to correctly assess the levels (pace) of oil and gas development and corresponding air quality
impacts for each BLM Colorado planning area / Field Office for making implementation
decisions.

As part of an accounting process to validate the applicability of CARMMS (and other modeling
studies) during the authorization of future emission-generating activities, the BLM Colorado will
add project-specific emissions to actual total regional air pollutant emissions estimates to
compare to the UFO oil and gas and other regional emissions rates modeled in CARMMS. The
CARMMS results for each modeling scenario and emissions inventory will be evaluated to
confirm that the activities being approved by the BLM Colorado are within the modeled
inventory levels that correlate with acceptable air quality impacts. Substantial emission-
generating activities cannot occur without further BLM analysis and approval of proposals for
exploration and development operations. Using CARMMS, new air pollutant monitoring data,
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and other air quality analyses, the BLM may make its approval of these activities subject to
conditions of approval addressing air pollutant emissions, as appropriate.

4.3.2 Soils and Geology

This section discusses impacts on soils and geology from proposed management actions of other
resources and resource uses. Existing conditions are described in Section 3.1.3 (Soils and
Geology). Direct and indirect impacts of land uses on soil resources are generally best mitigated
by avoiding or minimizing the impact to the degree practicable with stipulations (e.g., NSO and
CSU). The various management action and allowable use decisions, including stipulations,
outlined in Chapter 2 emphasize this approach for maintaining, improving, and conserving soil
resources. Impacts that cannot be avoided would at least be minimized by the application of

condition of approvals, best management practices (BMPs), and standard operating procedures
(SOP) (Appendix G).

Methods and Assumptions

Indicators
Indicators of impacts on soil resources are as follows:

e Soil surface health, specifically the ability of soils to support vegetation and biological
soil crusts or to meet the needs of a particular ecological site (e.g., vegetation type,
diversity, density, and vigor)

e  Acres of anticipated land disturbance
e Acres of fragile soils open to ground-disturbing activities
e Number of spills of hazardous substances

e The ability to meet BLM Colorado Public Land Health Standards (BLM 1997). All
land uses would conform to BLM Colorado Public Land Health Standards, which
describe conditions needed to sustain land health and relate to all uses of BLM-
administered lands. Standard | addresses soil resources and is incorporated as a
goal in Chapter 2. Environmental consequences resulting from proposed
management action or allowable use decisions are analyzed based on their ability to
contribute to maintaining, achieving, or hindering meeting Standard 1.

Assumptions
In addition to the assumptions in Section 4.1.1 (Analytical Assumptions), the analysis assumes
the following:

e Soil resources would be managed to meet Standard | of the BLM Colorado Public
Land Health Standards (BLM 1997).

e Soils would be managed to minimize erosion and maintain soil productivity.

Nature and Type of Effects

Soil resources, especially on steep slopes and in fragile soil areas, are susceptible to adverse
impacts from surface disturbance and compaction, which can lead to accelerated erosion, soil
loss, and reduced productivity. There are areas of particularly fragile soils in the planning area,
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specifically the Mancos shale areas, or adobe badlands. The highly erodible nature of the shale is
contributed to by its steep slopes, which came about from natural rilling, gullying, and mass
wasting. Steep slopes and sparse vegetation contribute to making the adobe badlands vulnerable
to elevated rates of erosion during summer from monsoonal thunderstorms. Slopes of greater
than 30 percent pose concerns for reclamation and long-term soil health and productivity. Areas
with slopes greater than 40 percent are prone to accelerated erosion and require additional
protection to ensure that site productivity is protected and surface runoff is minimized.

Compaction decreases infiltration and gas-exchange rates. Decreased gas-exchange rates can
cause aeration problems, induce nitrogen and potassium deficiency, and negatively impact root
metabolism. All of this stresses vegetation, which is a key component of soil stabilization. Mixing
soil horizons with surface-disturbing actions is another adverse impact on soils, as is loss of
topsoil via wind and water. Mixing topsoil and subsoil and loss of the A horizon remove surface
cover for erosion control and organic matter for nutrient recycling. The result is decreasing soil
productivity in the long term, inhibiting revegetation, decreasing soil reclamation potential, and
increasing suitability for noxious and invasive species.

An area of particularly fragile soils known as the adobe badlands is located north of the city of
Delta. This area has steep slopes and saline/selenium Mancos shale-derived soils that are highly
erodible and with disturbance can degrade and contaminate downslope waterways during and
after precipitation. Extensive research on the Mancos shale has been done via the Mancos Shale
Landscapes Project, by a regional partnership among the US Geological Survey, the BLM, and the
US Bureau of Reclamation. The project contributed to the development of predictive models
that can be used to evaluate black shale landscapes in terms of their economic resource
potential and their environmental sensitivity.

Actions that restrict or limit surface disturbance would reduce soil impacts of erosion and
compaction. In areas with NGD restrictions applied, ground disturbance would be prohibited,
and soil erosion limited to natural processes. Similar impacts would result in ROW exclusion
areas because new ROWs would not be authorized. In areas with SSR restrictions or in ROW
avoidance areas, ground disturbance would often be limited. ROWV avoidance areas would
generally result in lower impacts on soils, compared with areas not managed as ROW
avoidance. In areas with TL stipulations, ground disturbance would be limited to certain times of
year, which also would protect soils during those time frames.

The primary impacts on soil resources in the planning area are grazing activities that are known
to alter vegetative and biological soil crust communities (Belnap 2005) and surface disturbance
associated with recreation (Grauch 2006). Livestock grazing can cause adverse impacts on soils,
particularly during high-intensity low-duration grazing systems in small pastures. Modified grazing
management practices could be necessary where soils are found to be sensitive to livestock
disturbances (for example, soil on steep slopes and fragile soils). Properly managed grazing can
protect soils and help provide healthy plant communities.

Surface disturbance from underground coal mining occurs from the drilling of gob vent holes
and the associated access roads. These roads can be extensive, and the vents can be nhumerous.
In the case of a surface mine, topsoil would be removed and stockpiled for reclamation as
mining progresses.
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Uranium exploration and mining interests exist in the west end of the planning area and south of
Naturita. Uranium exploration typically involves some road building and drilling holes across a
large area in search of buried streambeds where erratically scattered uranium ore is found.
Mining Law allows exploration of up to five acres of disturbance without requiring NEPA
analysis. The BLM can issue a 3809 permit, which gives proponents the ability to conduct
exploration. The permit gives the BLM limited authority to require proponents to mitigate
impacts on soil and water. Mineral excavation typically involves vegetation removal and grading,
both of which combine to decrease soil health and stability if not remove topsoil altogether
from certain areas.

Fires occur across the planning area, destroying vegetation, decreasing soil health, and increasing
soil susceptibility to erosion. A history of fire suppression has resulted in fuels build up and
hotter fires. Hotter fires cause more extensive loss of vegetation and decreased soil health.
Climate change models predict hotter and drier summers, which would also adversely impact
soil health and vegetation and would further intensify the effects of fires. Climate change could
also result in more intense precipitation events, which would increase erosion.

Effects Common to All Alternatives

The three primary sources of impacts on soils within the planning area would continue to be
grazing, recreation, and the extraction of both energy and nonenergy minerals. These sources, in
addition to fire and climate change, would result in the effects described above under Nature
and Type of Effects.

Travel in the planning area could adversely impact soils through compaction, vegetation removal,
and erosion, particularly in areas of fragile soils (e.g., steep slopes), saline and selenium soils,
within riparian areas, and along stream banks. Protections from travel vary across alternatives
and are shown in Table 4-21 (Travel Area Management on All Soil Types), Table 4-22 (Travel
Area Management on Slopes Greater than 30 Percent), and Table 4-23 (Travel Area
Management on Saline and Selenium Soils).

Implementing management for the following resources would have negligible or no impact on
soils and are therefore not discussed in detail: air quality, wild horses, cultural resources,
paleontological resources, visual resources, wilderness and wilderness study areas, national trails
and byways, watchable wildlife viewing sites, Native American tribal uses, and public health and
safety.

Alternative A

Under Alternative A, soils would receive a certain level of protection through BLM-administered
lands being managed according to BLM Colorado Public Land Health Standards (BLM 1997).
Standard | is met when upland soils exhibit infiltration and permeability rates that are
appropriate to soil type, climate, land form, and geologic processes. Adequate soil infiltration
and permeability allows for the accumulation of soil moisture necessary for optimal plant growth
and vigor and minimizes surface runoff. Standard | is being achieved when:

e Expression of rills and soil pedestals is minimal

e Evidence of actively eroding gullies (incised channels) is minimal
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Table 4-21
Travel Area Management on All Soil Types

Alternative (acres)

Travel Area Management

A B C D
Open to all modes of travel 8,560 0 16,070 0
;Igsed to mo.torlzed; mechanized vehicles 11,950 12,180 0 1,160
limited to designated routes
Closed to motorized and mechanized vehicles 44200 102,080 45,170 57,400
Limited to existing routes 465,790 0 0 0
Limited to designated routes 145,300 561,540 614,460 617,240
Seasonal restrictions 59,070 218,230 19,580 104,940

Source: BLM 2012a

Table 4-22
Travel Area Management on Slopes Greater than 30 Percent

Travel Area Management

Alternative (acres)

A B C D
Closed to motorized and mechanized vehicles 18,830 40,950 19,310 26,640
Closed to motorized use 8,310 2,440 0 40
Open to all modes of travel 610 0 2,960 0
Limited to existing routes 104,450 0 0 0
Limited to designated routes 31,850 131,150 152,260 147,850
Seasonal restrictions 10,480 72,700 17,760 30,730

Source: BLM 2012a

Table 4-23
Travel Area Management on Saline and Selenium Soils

Travel Area Management

Alternative (acres)

A B C D
Closed to motorized and mechanized vehicles 7,740 13,000 7,710 8,320
Closed to motorized use 740 7,190 0 270
Open to all modes of travel 7,000 0 11,640 0
Limited to existing routes 67,270 0 0 0
Limited to designated routes 13,850 86,980 87,820 98,580
Seasonal restrictions 10,570 36,750 630 14,760

Source: BLM 2012a

e Canopy and ground cover are appropriate

e Litter is accumulating in place and is not sorted by normal overland water flow

e There is appropriate organic matter in soil

e There is diversity of plant species with a variety of root depths

e Upland swales have vegetation cover or density greater than that of adjacent

uplands

e There are vigorous desirable plants
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Adhering to Standard | would ensure a baseline level of soil health and provide a certain degree
of protection against soil erosion, compaction, contamination, and vegetation removal.

Alternative A would continue to provide minimal management actions specific to protecting
riparian areas or dry washes, both of which are areas of susceptible soils. Impacts on riparian
areas may include vegetation trampling and soil disturbance by livestock grazing, recreation
activities, or motorized use.

The BLM would continue to use prescribed fires to meet land and resource management
objectives. Prescribed burn areas would be susceptible to erosion because of the lack of
vegetation and loss of woody debris and biologic soil crusts in the short term. Reduced fire
intensity associated with planned fire reduces the potential for post-fire erosion because not all
soil-stabilizing characteristics are consumed. Restoration of burned areas would include
enhancing plant communities, which would help protect soil resources.

The BLM would continue to manage 110,160 acres unsuitable for forest harvest and would
continue to prohibit timber and woodland harvesting in riparian areas. This would protect
vegetative cover, thereby limiting erosion and protecting soil health.

There would continue to be 17,260 acres closed and 658,540 acres open to livestock grazing.
Improper grazing management could result in accelerated erosion rates, localized compaction,
and disturbance to biological soil crusts. Riparian zones and stream banks in areas of livestock
concentration could be susceptible to overuse and trampling. The severity of these impacts
would vary depending on season of use, type of livestock, intensity of livestock grazing, soil
moisture level, and soil structure (e.g., rocky, deep loam, and steep slope Mancos shale). On
lands closed to livestock grazing, these types of soil impacts would not occur.

The BLM would continue to implement BMPs and BLM Colorado Public Land Health Standards
and Guidelines for Livestock Grazing Management (BLM 1997). Range improvement projects
(e.g., water ponds, pipelines and tanks, pasture fences, and vegetation treatments) could be
constructed and maintained for proper management of livestock grazing and rangeland health.

The minimal restrictions on fluid mineral development would result in a reasonably foreseeable
development scenario similar to that projected in the Reasonably Foreseeable Development
Scenario for the UFO (BLM 2012d) as discussed under Section 4.1.1. There would continue to
be 44,220 acres of BLM surface/federal minerals closed to fluid minerals leasing and 631,580
acres BLM surface/federal minerals open to fluid minerals leasing. The severity of these direct
and indirect impacts associated with fluid mineral development would vary, depending on the
different types of activities and development intensity.

There would continue to be 24,890 acres of BLM surface/federal mineral estate where NSO
stipulations would be applied. The NSO stipulations would protect soil resources. By prohibiting
use or occupancy of the land surface, associated ground-disturbing actions would not occur,
unless they were allowed by an exception. Reclamation efforts and following BLM-approved
BMPs can reduce the intensity of impacts on soils. The severity of these impacts would vary
depending on the different types of mineral leasing activities and development intensity.
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There would continue to be 110,180 acres of BLM surface/federal mineral estate where CSU
stipulations would be applied. Specifically, the 59,480 acres of soils on slopes greater than 40
percent would be protected by a CSU stipulation to require approval of a professional
engineering/reclamation plan prior to any fluid mineral development activities. The CSU
stipulation would protect soils by constraining use or occupancy of the land surface. The
severity of these impacts would vary, depending on the different types of surface-disturbing
activities and development intensity.

There would continue to be 423,900 acres of BLM surface/federal mineral estate where TL
stipulations would be applied for activities related to fluid mineral development. Specifically, the
28,670 acres of highly erodible and/or saline soils on BLM-administered lands would be
protected by a TL stipulation to prohibit surface-disturbing activities from March | to May 31
when saturated soils are most vulnerable to damage. Impacts would be the same as NSO
stipulations, but only for the duration specified in the stipulation.

Coal mining activities capable of affecting soil resources would not occur in those areas
identified as unacceptable. In acceptable areas, as described under Nature and Type of Effects,
coal mining and developments could impact soil resources, including compaction, erosion, and
vegetation removal. The severity of these indirect impacts would vary, depending on the
different types and intensities of coal mining and development.

As described under Nature and Type of Effects, on lands open to locatable mineral entry,
mineral material disposal, and mineral leasing, there is the potential for compaction,
contamination, reduced productivity, erosion, biological soil crust degradation, and vegetation
removal from mineral activities. The severity of these indirect impacts would vary, depending on
the different types of locatable, mineral material, and leasable activities and intensity of
development.

There would continue to be 28,060 acres of BLM surface/federal mineral estate withdrawn from
locatable mineral entry and 27,690 acres recommended for withdrawal from locatable mineral
entry. By withdrawing land, impacts on soil resources from associated mineral activities and
developments would not occur in those areas. The severity of these indirect impacts would
vary, depending on the different types of locatable mineral activities and intensity of
development.

Under Alternative A, soils are subject to erosion, compaction, degradation of biological soil
crust, and vegetation removal associated with dispersed camping, overnight use, and recreational
mining. These activities are allowed in all areas, including those around developed recreation
sites. Soils may be protected by including use stipulations or restrictions on special recreation
permits (SRPs) for activities that could impact fragile soils.

The types of impacts from motorized travel designations are the same as those described under
Effects Common to All Alternatives. Alternative A would protect soil resources by placing the
restrictions on travel and transportation specified in Table 4-21. Alternative A would continue
managing the North Delta OHV Area as open to cross-country travel, thereby continuing OHV-
related erosion of the fragile soils contained there.
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Under Alternative A, there would continue to be 85,080 acres of ROW exclusion areas and
zero acres of ROW avoidance areas. New ROWs would not be authorized in ROW exclusion
areas, which would offer long-term soils protection. On the 590,720 acres not identified as
exclusion areas, development could, in the short term, compact and erode soils and remove
vegetation. Some ROWs, such as pipelines and buried power lines, could be reclaimed after
installation, resulting in fewer long-term impacts. Other projects, such as roads, would have
long-term impacts on soils.

The BLM would continue to manage 30,000 acres of ACECs for purposes that directly or
indirectly affect soil resources. ACEC management for soils and vegetation would directly affect
soils. In areas of susceptible soils, such as the adobe badlands, restricting uses through an ACEC
designation can preserve conditions and limit future impacts. Vegetation helps to stabilize soils.

There would be 29 stream segments along 155.5 miles of river segments crossing BLM-
administered land managed as eligible for inclusion in the National Wild and Scenic Rivers
System (NWSRS). The BLM would continue to manage the eligible segments according to
interim protective management guidelines, which would contribute to maintaining soil health
through prohibiting or minimizing soil disturbing activities such as grazing and ROWs along
these 29 segments. On the other hand, identifying streams as eligible for inclusion in the
NWSRS could attract attention. Visitor use could increase with increased attention, which could
lead to minor reductions in soil health due to increases in recreational activities such as fishing,
boating, and camping. Wild and scenic river (WSR) protections on soils are reflected through
other resource programs such as NSO under fluid minerals, ROW exclusion under lands and
realty, and NGD under recreation. Protections afforded to soils from the WSR program are
analyzed under these respective sections.

Alternative B

Compared with Alternative A, the BLM would implement more actions to protect and monitor
riparian vegetation. The types of impacts are the same as under Alternative A, but the additional
management actions under Alternative B would provide more opportunities to protect soils in
riparian corridors from such activities as recreational travel, livestock grazing, and fluid mineral
development.

Unlike Alternative A, Alternative B would identify 325-foot buffers along perennial streams as
ROW exclusion areas. This would protect fragile soils that often occur in riparian areas through
minimizing ground-disturbing activities.

Under Alternative B, the BLM would implement specific actions to protect fragile soils, including
7,360 acres of potential biological soil crust in the East Paradox ACEC, saline/selenium soils
(107,170 acres of which would be protected by an NSO/NGD restriction), biological crusts
across the planning area, areas of 30 percent slopes or greater, and saturated soils. All of these
actions would protect these identified fragile soils by reducing adverse impacts from surface
disturbance, compared with no such protection under Alternative A.

Beyond the protection of saline/selenium soils under Alternative B, Alternative B.| also would
apply NSO restrictions within 0.25-mile of saline/selenium soils impacting an additional 860 acres
in the North Fork area (a total of 108,030 acres of BLM surface/federal mineral estate in the
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planning area). Alternative B.| would also prohibit oil and gas leasing on 12,660 acres of BLM
surface/federal mineral estate with these soils in the North Fork area.

Alternative B allows for changing land uses, such as livestock grazing, recreation and mineral and
ROW development, which have the potential in affected areas to compact soils, remove
vegetation, reduce productivity, contaminate soils, and occasionally erode soils. Alternative B
allows the BLM to exert greater discretion and to implement a wider range of land use
strategies to protect soil health.

From a land health management perspective, Alternative B provides more protection over soil
health than does Alternative A. This is because it directs the BLM to apply land health
improvement projects in areas likely to be stabilized or improved to a higher health condition,
regardless of land health status.

As mentioned under Nature and Type of Effects, fires that burn at high heat can damage soil
health through reducing moisture content, killing plant root structures, and killing the
microorganisms that comprise the soil food web. The BLM would implement specific vegetation
management actions to revegetate wildfire and development areas under Alternative B. By
attempting to revegetate more areas, a larger soil surface area may be covered and,
consequently, they would be less susceptible to erosion and sedimentation. The types of impacts
from wildland fire management are the same as under Alternative A, except that more acres
would be potentially treated, moving vegetation communities toward desired conditions. This
would better protect soil resources.

Under Alternative B, the BLM would manage 41,780 acres for wilderness characteristics
(compared with 0 acres under Alternative A). Management prescriptions would include such
actions as ROWV exclusion and avoidance areas, travel restrictions (e.g., closing areas to
motorized travel or limiting mechanized travel to designated routes), and closure to mineral
development (subject to valid existing rights). These restrictions on surface-disturbing activities
would protect soil resources in these areas.

Under Alternative B, the BLM would close approximately 396,800 acres (4 times more acres
than under Alternative A) to wood product sales and harvest and would prohibit timber and
woodland harvesting in riparian areas, unless such sales or harvest would enhance resource
values for which a given unit is designated, improve forest and land health conditions, or achieve
vegetation mosaic objectives. This would provide more opportunities to protect soils from
forestry activities through increased acres closed to wood product sales and harvest and
through implementing specific forest/woodland management plans.

Under Alternative B, 165,730 acres would be closed to livestock grazing (nearly 10 times more
acres than under Alternative A). The types of impacts from livestock grazing are the same as
those described under Alternative A but would occur over a smaller area. Alternative B also
excludes livestock grazing for a minimum of three years on disturbed areas, which would
increase revegetation success, soil stabilization, and watershed health. Alternative B also directs
the BLM to periodically evaluate allotments or portions thereof for grazing issues. Changes in
grazing management strategies or allotment closures to address the impacts of livestock grazing
on sensitive fish habitat, municipal watersheds, or waters downstream of soils with high
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selenium concentrations would be benéeficial to soils and would provide a protective advantage
over Alternative A.

Under Alternative B, NGD restrictions would be applied on 444,430 acres, SSR restrictions
would be applied on 231,310 acres, and TL restrictions would be applied throughout the entire
decision area. Effects are described under Nature and Type of Effects. By comparison, NGD
restrictions are only applied to three existing ACECs under Alternative A (Adobe Badlands,
Fairview South, and Needle Rock; 36,450 acres); there are no SSR or TL restrictions for other
surface-disturbing activities under Alternative A.

Restrictions on fluid mineral development would result in fewer new and exploratory
development wells drilled and associated surface-disturbance than Alternative A. There would
be 169,940 acres of BLM surface/federal mineral estate closed to fluid minerals leasing (4 times
more acres than under Alternative A), and 505,860 acres of BLM surface/federal mineral estate
open to fluid minerals leasing (20 percent fewer acres than under Alternative A). Under
Alternative B.| there would be 213,860 acres of BLM surface/federal minerals closed to oil and
gas leasing (5 times more acres than under Alternative A) and 461,940 acres of BLM
surface/federal minerals open to fluid minerals leasing (27 percent fewer acres than under
Alternative A). The types of impacts from fluid minerals leasing are the same as those described
under Alternative A, but they would occur over a smaller area. The intensity and severity of
impacts would depend on the type of activity or development and on the type or condition of
soil resources in these areas.

Under Alternative B, NSO stipulations would be applied on 364,890 acres of BLM
surface/federal mineral estate open to fluid mineral leasing (15 times more acres than under
Alternative A). The types of impacts are the same as those described under Alternative A, but
the additional 340,000 acres that would receive NSO stipulations under Alternative B would be
protected from such impacts. An NSO stipulation would be applied to the 107,170 acres of
BLM-administered lands mapped as soils with elevated levels of salinity/selenium and to 174,540
acres of BLM-administered lands mapped as having slopes greater than 30 percent. Surface
occupancy and surface-disturbing activities would be prohibited within these areas, thereby
protecting these soils.

Under Alternative B.I, NSO stipulations would be applied on 325,940 acres of BLM
surface/federal minerals open to oil and gas leasing (|3 times more acres than under Alternative
A). The types of impacts are the same as those described under Alternative A. The NSO
stipulations specific to the North Fork area cover 27,280 acres and include 7,390 acres of BLM-
administered lands mapped as soils with elevated levels of salinity/selenium, lands with medium
to high geologic hazard, and lands within 0.25-mile of prime and unique farmlands, livestock
operations, organic farm, conventional farm, ranch, orchard, and the West Elks American
Viticultural area, thereby protecting these agricultural soils from surface-disturbing activities
associated with oil and gas development.

Under Alternative B, CSU stipulations would be applied to 140,910 acres of BLM-administered
lands open to fluid mineral leasing (28 percent more acres than under Alternative A). The types
of impacts are the same as those described under Alternative A; however, potential impacts are
reduced on the 30,730 additional acres receiving a CSU stipulation under Alternative B.
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CSU/SSR restrictions would be applied to the 254,840 acres mapped as potential biological soil
crust, thereby limiting the potential for harm to these soils.

Under Alternative B.I, CSU stipulations would be applied on 135,950 acres of BLM
surface/federal minerals open to oil and gas leasing (23 percent more acres than under
Alternative A). Fewer acres would have CSU restrictions than in Alternative B because of an
increase in No Leasing (NL) areas and NSO stipulations. The types of impacts are the same as
those described under Alternative A. The CSU restrictions would be applied on 7,280 acres of
the North Fork area. CSU restrictions specific to the North Fork area include areas with
moderate geologic hazard, which would prevent soil instability in these areas, and vistas and
travel corridors, which would indirectly protect other soils.

Under Alternative B, TL stipulations would be applied to 505,860 acres of BLM surface/federal
mineral estate open to fluid mineral leasing (19 percent more acres than under Alternative A).
The types of impacts are the same as those described under Alternative A but would occur over
a larger area. TL stipulations would be applied to areas where soils are saturated or
demonstrating rutting of 2 inches or more. This TL would prohibit surface occupancy and
surface disturbing activities thereby reducing erosion during this vulnerable timeframe for soils.

The types of impacts from coal production are the same as those described under Alternative
A. As described in Section 4.4.3 (Energy and Minerals, Effects Common to All Alternatives,
Solid Leasable Minerals—Coal), coal production is expected to remain the same across all
alternatives. The impact on soils is expected to be the same under Alternative B.

The types of impacts from locatable, mineral material, and nonenergy leasable minerals are the
same as those described under Alternative A. However, Alternative B would close 499,340
acres of BLM surface/federal mineral estate to mineral materials disposal (nearly 5 times more
than under Alternative A). There would also be 176,460 acres of BLM surface/federal mineral
estate open for consideration for mineral material disposal on a case-by-case basis, far fewer
than the 573,610 acres under Alternative A. At 289,400 acres, Alternative B would also have
less than half the acres of BLM surface/federal mineral estate as Alternative A (631,480 acres)
open for consideration of nonenergy solid leasable mineral exploration or development. Under
Alternative B, fewer areas would be open to erosion, compaction, and vegetation removal from
such activities, and soils would be more protected.

The types of impacts from motorized travel designations are the same as those described under
Alternative A, but Alternative B would have fewer impacts on soil resources due to fewer areas
being disturbed by motorized use through the restrictions specified in Table 4-21. Alternative
B would have nearly double the acreage closed to motorized and mechanized travel than under
Alternative A, and over four times more acres where motorized and mechanized travel is
limited to designated routes than under Alternative A, although five percent fewer acres where
motorized and mechanized travel is limited to existing or designated routes.

Furthermore, as part of the NSO that restricts surface-disturbing activities within 500 feet of
perennial streams, travel, including the creation of new routes associated with fluid mineral
development would not be permitted in the area; this would protect soils near these water
courses. Impacts from travel management under Alternative B would be further reduced by
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implementing comprehensive route designations for motorized and mechanized travel on
561,540 acres. This would minimize the likelihood of motorized and mechanized travel in other
areas where soils may be more fragile.

Acquisition decisions under Alternative B would be protective of soils by identifying acquisitions
and easements along the Gunnison, San Miguel, and Dolores Rivers that provide water quality
protection values, such as those related to salinity/selenium sedimentation, by protecting fragile
soils. Alternative A has no such action.

Under Alternative B, 428,060 acres would be managed as ROWV exclusion areas (5 times more
acreage than under Alternative A), and 197,370 acres would be managed as ROWV avoidance
areas (compared with none under Alternative A). The types of impacts are the same as those
described under Alternative A. The intensity and severity of impacts would depend on the type
of activity or development and on the type or condition of soils occurring in these areas. The
107,170 acres of saline/selenium soils within the decision area managed as ROW exclusion areas
would be protected from any ROW-related disturbance and erosion. Additionally, 7,360 acres
of potential biological soil crust in the East Paradox ACEC would be managed as a ROW
exclusion area. Furthermore, slopes of 30 percent or greater (174,540 acres) would be managed
as ROW exclusion areas under this alternative. No such protections are provided under
Alternative A.

Alternative B would close several areas surrounding water bodies to dispersed camping and
overnight use, and recreational mining would not be allowed. This would reduce the potential
for adverse impacts in areas where activity is often otherwise concentrated, where topography
is often steep, and where soils are often moist and more subject to erosion. Alternative B would
further protect soils through closing several special recreation management areas (SRMAs) to
competitive events and a few additional areas to motorized competitive events. Alternative B
would not manage any areas as open to cross-country travel within the North Delta OHV Area,
located in the adobe badland fragile soils, thereby protecting the fragile soils contained there
from erosion associated with motorized uses.

Under Alternative B, 15 ACECs on 215,840 acres would be designated (7 times more acres than
under Alternative A). The types of protections are the same as under Alternative A, but they
would occur over a larger area. The East Paradox ACEC and the Adobe Badlands ACEC would
be designated specifically to protect sensitive soils.

Under Alternative B, the BLM would determine that all of the 29 eligible stream segments are
suitable for inclusion in the NWSRS. These segments would continue to be managed under
interim protective management guidelines, which provide standards for ongoing protection of
identified outstandingly remarkable values (ORVs) and adequate water quality to support those
ORVs5, free-flowing condition, and tentative classification (i.e., wild, scenic, or recreational). In
addition to interim protective management guidelines, additional protections, such as NGD, SSR,
and TL restrictions, may be applied within the WSR study corridor. VSR protections on soils
are reflected through other resource programs such as NSO under fluid minerals, ROW
exclusion under lands and realty and NGD under recreation. Protections afforded to soils from
the WSR program are analyzed under these respective sections. Additional protections also
would include the designation of VRM classes based on the classifications of segments as wild,
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scenic, or recreational. As such, Alternative B would afford a higher level of administrative
protections for these stream segments and adjacent riparian habitats than Alternative A; this
would result in soil health protection and improvement. If Congress were to designate stream
segments as part of the NWSRS (which is outside the scope of the RMP), they would become
nationally recognized rivers. Visitor use could increase with increased attention, which could
lead to minor reductions in soil health due to increases in recreational activities such as fishing,
boating, and camping. Soils along any stream segments that Congress decides not to designate
would be prone to degradation through ground disturbing activities that would not be allowed
along designated segments.

Alternative C

Under Alternative C, the BLM would implement specific actions to protect fragile soils, including
360 acres of potential biological soil crust in the potential East Paradox ACEC, biological crusts
in general, and areas of 40 percent slopes or greater. All of these actions would protect soils,
compared with no such protection under Alternative A.

Alternative C allows for changing land uses, particularly livestock grazing and recreation, which
have the potential to compact soils, remove vegetation, reduce productivity, contaminate soils,
and occasionally erode soils. Alternative C allows the BLM to exert greater discretion and to
implement a wider range of land use strategies to improve water quality and protect soil health.

Through specific land health management actions, Alternative C provides more protection of
soils than does Alternative A. Alternative C directs the BLM to improve lands and wetlands
rated as “not meeting” BLM Colorado Public Land Health Standards or “meeting with
problems” and showing a downward trend. In addition, Alternative C directs the BLM to
manage lands to improve water quality and to promote the delisting of state-impaired water
bodies in areas where BLM management actions are contributing to impaired water quality. Such
improvements would largely be made by changing terrestrial management practices. Alternative
A has no such actions.

Conversely, Alternative C lacks some protective actions that are included under Alternative A.
While Alternative A directs the BLM to develop vegetation improvements or to reduce
salinity/selenium soils erosion by mitigating already mobilized salts and selenium, Alternative C
offers no such guidance; in this respect, it would be less protective of soils. Furthermore, unlike
Alternative A, Alternative C does not direct the BLM to develop land treatment projects
designed to reduce runoff and soil erosion that do not conflict with management of other
resources.

In other categories of soils management, Alternative C presents qualitatively different
approaches than Alternative A, and it is unclear if Alternative C would be more or less
protective. For example, under Alternative C, SSR and CSU stipulations would be applied to
saline/selenium soils and they would also be managed as ROW avoidance areas. This approach
differs from the strategy under Alternative A for protecting these soils, which prohibits surface
disturbance from March | to May 31, when saturated soils are most vulnerable to damage.

Unlike Alternative A, BLM would implement specific vegetation management to revegetate
wildfire and development areas under Alternative C. By revegetating more areas, a larger soil
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surface area would be covered and, consequently, would be less susceptible to erosion. This
would be more protective of soil health than Alternative A.

While fire prevention and treatment strategies would somewhat differ, the types of impacts
from wildland fire management are generally the same as under Alternative A.

Under Alternative C, the BLM would close approximately 44,530 acres (60 percent fewer acres
than under Alternative A) to wood product sales and/or harvest and would limit timber and
woodland harvesting in riparian areas to locations with the least impact. This smaller area that is
closed from wood product sales and harvest means that larger areas are open for such activities
and for associated soil erosion. Alternative C would be less protective of soils than Alternative
A with respect to wood product sales and harvest.

Under Alternative C, 27,900 acres would be closed to livestock grazing (62 percent more acres
than under Alternative A). The types of impacts from livestock grazing are the same as those
described under Alternative A but would occur over a smaller area. Alternative C also excludes
livestock grazing on disturbed areas, to the extent needed to comply with BLM Colorado
Standards for Public Land Health and Guidelines for Livestock Grazing Management (BLM 1997),
which would increase revegetation success and soil stabilization.

The minimal restrictions on fluid mineral development would result in a reasonably foreseeable
development scenario similar to that projected in the Reasonably Foreseeable Development
Scenario for the UFO (BLM 2012d) as discussed under Section 4.1.1. Acres open and closed
to fluid minerals leasing would be the same as under Alternative A. The types of impacts are the
same as under Alternative A.

Under Alternative C, NSO stipulations would be applied on 14,680 acres of BLM surface/federal
mineral estate open to fluid mineral leasing (4| percent fewer acres than under Alternative A).
The types of impacts are the same as those described under Alternative A but would occur over
a larger area.

Under Alternative C, CSU stipulations would be applied to 365,810 acres of BLM surface/federal
mineral estate open to fluid mineral leasing (over 3 times more acres under Alternative A). The
types of impacts are the same as those described under Alternative A but would occur over a
smaller area. CSU/SSR restrictions would be applied to the 1,650 acres mapped as East Paradox
biological soil crust and to the | 15,080 acres of BLM-administered lands with slopes of or
greater than 40 percent, providing a level of protection for these soils from disturbance and
erosion. No such biological soil protection is present under Alternative A, but a similar CSU
protection is afforded to 40 percent or greater slopes under Alternative A.

Under Alternative C, TL stipulations would be applied on 475,220 acres of BLM surface/federal
mineral estate open to fluid mineral leasing (12 percent more acres than under Alternative A).
The types of impacts are the same as those described under Alternative A but would occur over
a smaller area.

Under Alternative C, NGD restrictions would be applied on 42,660 acres, SSR restrictions
would be applied on 241,400 acres, and TL restrictions would be applied on 503,410 acres.
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Effects are described under Nature and Type of Effects. By comparison, NGD restrictions are
only applied to three existing ACECs under Alternative A (Adobe Badlands, Fairview South, and
Needle Rock; 36,450 acres); there are no SSR or TL restrictions for other surface-disturbing
activities under Alternative A.

The types of impacts from coal production are the same as those described under Alternative
A. As described in Section 4.4.3 (Energy and Minerals, Effects Common to All Alternatives,
Solid Leasable Minerals—Coal), coal production is expected to remain the same across all
alternatives. The impact on soils is expected to be the same as under Alternative A.

The types of impacts from locatable, mineral material, and nonenergy leasable minerals are the
same as those described under Alternative A. However, Alternative C would close 56,350 acres
of BLM surface/federal mineral estate to mineral materials disposal (just over half as much as
under Alternative A). There would also be 8 percent more acres open for consideration for
mineral material disposal on a case-by-case basis than the 573,610 acres under Alternative A. At
620,230 acres, Alternative C would have about 2 percent fewer acres of BLM surface/federal
mineral estate than Alternative A (631,480 acres) open for consideration of nonenergy solid
leasable mineral exploration or development. Overall, Alternative C would result in greater
impacts on soils from locatable, mineral material, and nonenergy leasable mining activities than
under Alternative A.

Soil protections under Alternative C would be greater than under Alternative A through
prohibiting mining in developed recreational sites.

The types of impacts from motorized travel designations are similar to those described under
Alternative A. Alternative C would protect soil resources by placing the restrictions on travel
and transportation specified in Table 4-21. Alternative C would manage 4,760 acres as open to
cross-country travel within the North Delta OHV Area, 44 percent less area open than under
Alternative A, thereby protecting the fragile soils on 61 percent more acres contained there
from motorized use erosion. Alternative C would also open |1,310 acres in the Kinikin Hills
Extensive Recreation Management Area (ERMA) to OHYV use, likely increasing OHV-related soil
erosion in this area, compared with Alternative A. While Alternative C has 7,510 more acres
open to cross-country motorized travel, it also limits motorized and mechanized travel to
designated routes on nearly 470,000 more acres than under Alternative A. While open areas
have the potential to increase adverse soil impacts such as erosion, the designation of trails is
expected to reduce the overall acreage of disturbance associated with travel management in
comparison with Alternative A. Overall, it is not clear whether motorized travel designations
under Alternative C would offer greater protection, less protection, or the same protection of
soils compared with Alternative A.

Under Alternative C, 44,550 acres would be managed as ROW exclusion areas (about half as
much as under Alternative A), and 210,390 acres would be managed as ROWV avoidance areas
(compared with zero acres under Alternative A). As a result, the types of impacts from ROW
actions are the same as those described under Alternative A, but they could occur over a larger
area. The 107,170 acres of saline/selenium soils and the 115,080 acres of slopes of or greater
than 40 percent would be managed as ROV avoidance areas and would thereby be somewhat
protected from any ROW-related disturbance and erosion. Additionally, the 360 acres of rare
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biological soil crust in East Paradox would be managed as ROW exclusion areas. No such
protections are provided under Alternative A.

Under Alternative C, all but the Tabeguache Creek ACEC under Alternative A would be
designated (totaling 29,440 acres). The types and extent of impacts are the same as under
Alternative A.

Under Alternative C, the BLM would determine that none of the 29 eligible stream segments
are suitable for inclusion in the NWSRS. The segments would not be managed under interim
management guidelines and would not receive the associated protections of soils and vegetation
within the eligible riparian areas. Soils along these 29 segments would not receive the interim
management protections and would not have the long-term protections that would be afforded
by a Congressional designation. These segments would be prone to degradation through
ground-disturbing activities that would not be allowed along segments identified as eligible for
designation.

Alternative D

Alternative D mandates that 325-foot buffers along perennial streams be managed as ROW
avoidance areas. This would be protective of fragile soils that often occur in riparian areas
through reducing ground-disturbing activities. Alternative A includes no such protection.

Under Alternative D, the BLM would implement specific actions related to protecting soils,
largely to protect water quality. Overall, Alternative D provides greater protection to soils by
such measures as protecting riparian and perennial streams, imposing management measures
related to saline/selenium soils, and directing the BLM to manage lands to improve water quality
and to promote the delisting of state-impaired water bodies in areas where BLM management
actions are contributing to impaired water quality.

Alternative A land health management actions direct the BLM to improve vegetation or reduce
salinity/selenium to improve water quality by mitigating already mobilized salts and selenium.
Alternative D allows the BLM to exert greater discretion and to implement a wider range of
land use strategies, which would also include livestock grazing and recreation management
options, to improve soil health.

The BLM would implement specific vegetation management actions to revegetate areas of
degraded vegetation that are not included under Alternative A. By revegetating more areas, a
larger soil surface area would be covered and, consequently, would be less susceptible to
erosion. This would provide greater opportunities to maintain and improve soil conditions over
the long term.

Compared with Alternative A, the BLM would implement more actions to protect and monitor
riparian vegetation, which indirectly protects the associated soils. The types of impacts are the
same as under Alternative A; however, the additional management actions under Alternative D
would provide more opportunities to protect soils from activities such as recreational travel,
concentrated livestock grazing, fluid mineral development, and wood products collection and
harvest.
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The types of impacts from wildland fire management are the same as under Alternative A,
except that more acres could be treated, moving vegetation communities toward desired
conditions. This would better protect soil resources.

Under Alternative D, the BLM would manage 18,320 acres for wilderness characteristics
(compared to zero acres under Alternative A). Management prescriptions would protect the
wilderness characteristics found in these areas and would include such actions as ROW
exclusion and avoidance areas, travel restrictions (e.g., closed to motorized travel or limiting
mechanized travel to designated routes), and closure to mineral development (subject to valid
existing rights). These restrictions on surface-disturbing activities would protect soils in these
areas.

Under Alternative D, the BLM would close approximately 281,390 acres (over 2 times more
acres than under Alternative A) to wood product sales and harvest and would prohibit timber
and woodland harvesting in riparian areas, unless such sales or harvest would enhance resource
values for which a given unit is designated, improve forest and land health conditions, or achieve
vegetation mosaic objectives. Alternative D would provide more opportunities to protect soils
from impacts associated with forestry activities by increasing acres closed to wood product sales
and harvest and by implementing specific forest/woodland management plans.

Under Alternative D, 64,240 acres would be closed to livestock grazing (nearly 4 times more
acres than under Alternative A). The types of impacts from livestock grazing are the same as
those described under Alternative A but would occur over a smaller area. Alternative D also
excludes livestock grazing on disturbed areas, to the extent needed to comply with BLM
Colorado Standards for Public Land Health and Guidelines for Livestock Grazing Management
(BLM 1997). This would increase revegetation success and soil stabilization.

Under Alternative D, there would be 53,700 acres managed as ROW exclusion areas (37
percent less acreage than under Alternative A) and 276,500 acres managed as ROW avoidance
areas (compared with none under Alternative A). The types of impacts are the same as those
described under Alternative A. The intensity and severity of impacts would depend on the type
of activity or development and on the type or condition of soils occurring in these areas. The
360 acres of rare biological soil crust in East Paradox would be managed as ROW exclusion
areas with some exceptions, providing a limited degree of protection for these areas from
disturbance and erosion. No such protections are provided under Alternative A.

The restrictions on fluid mineral development would result in a reduction in the number of new
and exploratory development wells and associated surface-disturbance from those projected in
the Reasonably Foreseeable Development Scenario for the UFO (BLM 2012d) as discussed
under Section 4.1.1. There would be 48,510 acres of BLM surface/federal mineral estate
closed to fluid minerals leasing (10 percent more acres than under Alternative A) and 627,290
acres of BLM surface/federal mineral estate open to fluid minerals leasing (less than | percent
fewer acres than under Alternative A). The types of impacts from fluid minerals leasing are the
same as those described under Alternative A, but they would occur over a smaller area. The
intensity and severity of impacts would depend on the type of activity or development and on
the type or condition of soils in these areas.

4-76

Uncompahgre Draft Resource Management Plan Revision and Environmental Impact Statement



4. Environmental Consequences (Soils and Geology)

Under Alternative D, NSO stipulations would be applied to 187,560 acres of BLM
surface/federal mineral estate open to fluid mineral leasing (over 7 times more acres than under
Alternative A). The types of impacts are the same as those described under Alternative A but
would occur on a smaller area.

Under Alternative D, CSU stipulations would be applied to 265,140 acres of BLM surface/federal
mineral estate open to fluid mineral leasing (over 2 times more acres than under Alternative A).
The types of impacts are the same as those described under Alternative A, but the areas across
which they would occur would be smaller. CSU/SSR restrictions would be applied to areas
mapped as potential biological soil crust only when high levels of biological soil crust are found,
thereby limiting the potential for harm to these soils when compared to Alternative A.

Under Alternative D, TL stipulations would be applied on 627,290 acres of BLM surface/federal
mineral estate open to fluid mineral leasing (50 percent more acres than under Alternative A).
The types of impacts are the same as those described under Alternative A but would occur over
a smaller area.

Under Alternative D, NGD restrictions would be applied on 36,180 acres, SSR restrictions
would be applied on 512,570 acres, and TL restrictions would be applied on 675,800 acres.
Effects are described under Nature and Type of Effects. By comparison, NGD restrictions are
only applied to three existing ACECs under Alternative A (Adobe Badlands, Fairview South, and
Needle Rock; 36,450 acres); there are no SSR or TL restrictions for other surface-disturbing
activities under Alternative A.

The types of impacts from coal production are the same as those described under Alternative
A. As described in Section 4.4.3 (Energy and Minerals, Effects Common to All Alternatives,
Solid Leasable Minerals—Coal), coal production is expected to remain the same across all
alternatives. The impact on soils is expected to be the same under Alternative D.

The types of impacts from locatable, mineral material, and nonenergy leasable minerals are the
same as those described under Alternative A. However, Alternative D would close 132,520
acres of BLM surface/federal mineral estate to mineral materials disposal (30 percent more than
under Alternative A). There would also be fewer acres (543,280) of BLM surface/federal mineral
estate open for consideration for mineral material disposal on a case-by-case basis than the
573,610 acres under Alternative A. At 507,670 acres, Alternative D would also have about 20
percent fewer acres of BLM surface/federal mineral estate than Alternative A (631,400 acres)
open for consideration of nonenergy solid leasable mineral exploration or development.

Soils under Alternative D would receive greater protection than under Alternative A because
dispersed camping and overnight use would be closed in several areas, and recreational mining
would be restricted. Alternative D would further protect soils through closing a few SRMAs to
competitive events and several additional areas to motorized competitive events. Alternative D
would not manage any areas as open to cross-country travel within the North Delta OHV Area,
thereby protecting the fragile soils there from motorized use erosion.

The types of impacts from motorized travel designations are the same as those described under
Alternative A, but Alternative D would have fewer impacts on soils because fewer areas would

Uncompahgre Draft Resource Management Plan Revision and Environmental Impact Statement 4-77



4. Environmental Consequences (Soils and Geology)

be disturbed by motorized use through the restrictions specified in Table 4-21. Alternative D
would have 30 percent more acreage closed to motorized and mechanized travel than under
Alternative A, and over 4 times more acres where motorized and mechanized travel is limited
to designated routes than under Alternative A, although one percent more acres where
motorized and mechanized travel is limited to existing or designated routes.

Furthermore, all lands within 325 feet of perennial streams would be protected from surface
occupancy and would have SSR restrictions applied to them. The BLM would be less likely to
approve new trails within these areas than it would under Alternative A, contributing to the
protection of soils in these areas. Impacts from travel management under Alternative D would
be further reduced by implementing comprehensive route designations for motorized and
mechanized travel on 617,240 acres.

Under Alternative D, 8 ACECs on 51,320 acres would be designated (74 percent more acres
than under Alternative A). The types of impacts are the same as under Alternative A but would
occur over a larger area. The Biological Soil Crust ACEC and Adobe Badlands ACEC would be
designated specifically to protect sensitive soils.

Under Alternative D, the BLM would determine that |16 of the 29 eligible stream segments,
totaling 106 miles, are suitable for inclusion in the NWSRS and that the remaining |3 stream
segments, totaling 49.5 miles, are not suitable . The 16 segments would continue to be managed
under interim management guidelines, which provide standards for ongoing protection of
identified ORVs and adequate water quality to support those ORVs, free-flowing condition, and
tentative classification (i.e., wild, scenic, or recreational). In addition to interim protective
management guidelines, additional protections, such as NGD, SSR, and TL restrictions, may be
applied within the WSR study corridor. Additional protections also would include the
designation of VRM classes based on the classifications of segments as wild, scenic, or
recreational. The other 49.5 miles would lose interim protections currently afforded under
Alternative A. As such, Alternative D would afford a higher level of interim protections soils
along 106 miles of streams, and would remove protections for 49.5 miles of soils. Overall,
because the suitability determination would likely result in longer-term protections than the
interim protections present under Alternative A, Alternative D would be more protective of
soils along the 106 miles of streams, but would be less protective of the soils along the 49.5
miles of streams. On the other hand, if Congress were to designate stream segments as part of
the NWSRS (which is outside the scope of the RMP), they would become nationally recognized
rivers. Visitor use could increase with increased attention, which could lead to minor reductions
in soil health due to increases in recreational activities such as fishing, boating, and camping. Soils
along any stream segments that Congress decides not to designate would be prone to
degradation through ground-disturbing activities that would not be allowed along designated
segments.

Cumulative

The cumulative impact analysis area used to analyze cumulative impacts on soils includes the
entire planning area. Surface-disturbing activities in the planning area are not expected to affect
soil resources outside of the planning area.
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Past, present, and reasonably foreseeable future actions and conditions within the cumulative
impact analysis area that have affected and will likely continue to affect soils are mineral
exploration and development, unauthorized travel, forestry, livestock grazing, recreation, road
construction, ROWs, water diversions, weed invasion and spread, weed control, prescribed and
wildland fires, land planning efforts, and climate change. Combined with the proposed
management actions, cumulative impacts on soil resources could present challenges to meeting
BLM Colorado Public Land Health Standard | (BLM 1997) under Alternatives A and C. Impacts
on soil resources would not be as substantial under Alternatives B or D, when compared with
Alternative A, due to the greater level of resource protections and the lower level of ground
disturbance that would be allowed. Alternatives B and D provide greater restrictions on ground-
disturbing actions than Alternative A, and so cumulative effects in the planning area are not likely
to affect soil health as substantially as under Alternatives A or C. Alternative B would provide
the greatest protection of soil resources, followed by Alternative D.

An important trend in the planning area is rapidly increasing recreational use. All forms of
recreation can increase potential for erosion, sedimentation, gully creation, biologic soil crust
damage, and riparian and upland vegetation damage. Recreation may also directly and indirectly
impact water quality due to erosion and sediment production. However, the significance of such
impacts varies with the nature and degree of disturbance as well as site-specific environmental
conditions. Typically, larger disturbances in sensitive areas represent greater potential to damage
soils and vegetation, degrade water quality, and impair overall watershed function and condition
than smaller disturbances in less-sensitive areas. Increases in recreational use on private lands
that are adjacent to BLM-administered lands can increase recreational uses and associated soil
compaction, disturbance and erosion on those BLM-administered lands. Trails and other routes
initiated on private lands are often extended directly onto BLM-administered lands adding
cumulatively to impacts on soils in the planning area.

An amendment (Public Law 98-569) to the Colorado River Basin Salinity Control Act includes
direction for the BLM to develop a comprehensive program for minimizing salt contributions
from lands under its management. Gunnison Basin is recognized as the largest nonpoint source
of salinity in the Upper Colorado River Basin, and much of the lands open to all modes of travel
are situated in areas mapped to be highly erodible (i.e., fragile) or saline. The cumulative erosion
in these areas resulting from a dispersed, expanding, unmaintained, and in many cases poorly
designed route system is considered a nonpoint source of pollution.

Recent drought and potential climate change resulting in more frequent future droughts could
decrease vegetation, increasing the potential for soil erosion, desertification, and fugitive dust
production. Furthermore, increased fugitive dust production could elevate the severity of dust-
on-snow events triggering earlier melting and earlier peak stream flows, as well as increasing
water consumption through transpiration and evaporation. As a result, soil moisture in areas
reliant on snowmelt or flooding would be depleted earlier in the season, stressing vegetation.
These additional stresses to vegetation could contribute to vegetation loss and establishment of
less-desirable species. Increased droughts, wildfires, insects, and diseases due to climate change,
a loss of biodiversity, and increased human use are expected to contribute to a loss of root
structures holding soils in place and thereby a decrease in soil health and stability.
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4. Environmental Consequences (Water Resources)

4.3.3 Water Resources

This section discusses impacts on water resources from proposed management actions of other
resources and resource uses. Existing conditions are described in Section 3.1.4 (Water
Resources).

Methods and Assumptions

Indicators
Indicators of impacts on water resources are as follows:

e Alteration of the physical characteristics of streams, springs/seeps/fens, wetlands,
riparian areas, and groundwater aquifers that affect the properly functioning
condition and sustainability of these resources

e Ability to maintain sustainable yield of groundwater resources

e Number of state and federal water quality standard exceedances for surface and
groundwater

e Changes in water quality that affect the survival rate of downstream aquatic or
riparian species

e Number of spills of hazardous materials in water bodies

e Acre-feet of water depleted

Every management action that directly or indirectly has the potential to alter aquifer properties
and water quality and quantity and the natural hydrograph can have accompanying temporary or
permanent impacts on water resources. The discussion of impacts on water resources includes
the effects of surface- and subsurface-disturbing actions on water quality, water quantity, and
cumulative watershed health.

Assumptions
In addition to the assumptions in Section 4.1.1, the analysis assumes the following:

e The degree of impact attributed to any one disturbance or series of disturbances
would be influenced by several factors, including proximity to drainages and
groundwater wells, location within the watershed, time and degree of disturbance,
reclamation potential of the affected area, vegetation, precipitation, and mitigating
actions applied to the disturbance.

e Transportation facilities would be properly designed to BLM minimum standards.

¢ In general, the shallower the depth to water, the more susceptible an aquifer is to
contamination. Mineral development is the primary activity that could impact
shallow groundwater quality and quantity. Locations in the planning area with depths
to groundwater of less than 100 feet or unconfined aquifers are considered the
most likely to be impacted by mineral development. Unconfined aquifers or those
with water table elevations of 100 feet below ground surface are more vulnerable to
leaks and spills of contaminants at the surface. However, groundwater at greater
depths is vulnerable to mine dewatering, casing failure, contamination resulting from
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enhanced hydraulic conductivity caused by fracturing and drilling, and contamination
from chemicals used in fracturing and drilling.

Nature and Type of Effects

The mandate to manage BLM-administered land for multiple uses requires the BLM to consider
land uses that could degrade water quality, destabilize natural stream morphologic conditions,
impair sustainability of water resources (water quantity), alter groundwater aquifer properties,
and modify natural stream hydrographs. Minimizing such impacts is a theme common to all of
the alternatives.

Surface water quality is influenced by both natural and human factors. Surface water quality
concerns created by natural conditions are hard to control. In general, surface water quality in
the planning area is typically good in reaches of streams where riparian vegetation is good and
streams are fed directly by snowmelt, precipitation, and shallow groundwater. As water flows
downstream, the chemical and biological quality of water deteriorates as salts accumulate in
irrigation return flows, ground cover diminishes, water temperature increases, fecal coliform
from livestock and wildlife increases, and sediments accumulate from erosion.

Surface water quality impacts can result from a number of causes, including transport of eroded
soils into streams due to improperly managed livestock grazing, introduction of waste matter
into streams from domestic livestock, and “low-water” crossing points of roads, routes, and
ways used by motorized vehicles.

Surface-disturbing activities can remove or disturb essential soil-stabilizing agents, such as
vegetation diversity, soil crusts, litter, and woody debris. These soil features function as living
mulch by retaining soil moisture and discouraging annual weed growth (Belnap et al. 2001). Loss
of one or more of these agents increases potential erosion and sediment transport to surface
water bodies, leading to surface water quality degradation. Surface-disturbing activities under
certain circumstances can also lead to soil compaction, which decreases infiltration rates and
elevates potential for overland flow. Overland flow can increase erosion and sediment delivery
potential to area surface water bodies, leading to surface water quality degradation.

Surface-disturbing activities in areas of low reclamation potential (e.g., “fragile soils,” slopes
greater than 40 percent, and soils derived from Mancos shale), or fragile areas, such as stream
channels, floodplains, and riparian habitats, are at higher risk for erosion. Within the planning
area, the adobe badlands are the most notable soils that are highly erodible. Having been formed
from an ancient sea bed, the adobe badlands are rich in salts and selenium. Disturbance in the
adobe badlands and other such areas creates greater potential for erosion and sediment delivery
to surface waters, thereby degrading water quality.

The North Delta OHV Area has particularly fragile soils, including steep slopes and
saline/selenium soils that are highly erodible and, with disturbance, can degrade and contaminate
downslope waterways during and after precipitation.

In areas with NSO and NGD stipulations, and managed as ROWV exclusion, water quality would
be protected since ground disturbance would be prohibited and soil erosion limited to natural
processes. In areas with CSU and SSR stipulations, and managed as RO avoidance, water
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quality would receive some protection since ground disturbance would often be limited. ROW
avoidance areas would generally result in lower impacts on water quality, compared with areas
not managed as ROW avoidance.

Surface-disturbing activities within stream channels, floodplains, and riparian habitats are more
likely to alter natural morphologic stability and floodplain function. Morphologic destabilization
and loss of floodplain function accelerate stream channel and bank erosion, increase sediment
supply, dewater near-stream alluvium, cause the loss of riparian and fish habitat, and deteriorate
water quality (Rosgen 1996). Altering or removing riparian habitats can reduce the hydraulic
roughness of the bank and increase flow velocities near the bank (National Research Council
2002). Increased flow velocities near the bank can accelerate erosion, decreasing water quality.

When surface-disturbing impacts are allowed to alter natural drainage patterns, the runoff
critical to recharging and sustaining locally important aquifers, springs/seeps/fens, wetlands, and
associated riparian habitats is redirected elsewhere. As a result, these sensitive areas can be
dewatered, compromising vegetative health and vigor, while degrading proper function and
condition of the watershed.

Subsurface disturbances can alter natural aquifer properties (e.g., enhance hydraulic conductivity
of existing fractures, breach confining units, and change hydraulic pressure gradients), which can
increase potential for contamination of surface and groundwater resources. Furthermore,
altering natural aquifer properties can dewater locally important freshwater sources (e.g.,
groundwater, springs, seeps, fens, and streams).

Under dry conditions, surface-disturbing activities release dust into the air. During winter, wind-
blown dust can settle on top of snow and affect the rate of snowmelt. Dust-covered snow
versus clean snow can have albedo (reflectivity) values as low as 0.35, doubling the amount of
absorbed solar radiation. Research and simulations based on observations in the Senator Beck
Basin Study Area near Silverton, Colorado, approximately 20 miles south of the southern
portion of the RMP planning area, indicate that excess dust on snow (versus pre-1800
conditions) increased the rate of snowmelt and advanced the timing of melting by about three to
four weeks (Painter et al. 2007). Furthermore, results of studies conducted by Painter and
others (2007) indicate that annual runoff is reduced by five percent under current dust
conditions. Primary contributing factors for decreased runoff were identified as:

e Greater absorption of energy during snowmelt causes more of the snow to
sublimate directly into the atmosphere.

e Earlier melting exposes the ground surface to sunlight and warmth, which both
allow more water to evaporate directly from the soil and extend the growing
season for plants that then can transpire additional water. It is this combined
increase in evapotranspiration that appears to have the most impact on stream flow.

Surface water runoff depends on both natural factors and land management. Natural factors
include climate, geology and soils, slope, channel conditions, and vegetation type and density.
Land use or management actions that alter these natural factors play a role in altering surface
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water runoff. Such actions include grading or compacting soils for new roads or well pads and
calling for management prescriptions that alter the type or density of vegetation.

Reducing water flow can have adverse impacts on the ecology of a watershed, its recreational
potential, the availability of drinking water and water for other uses, and groundwater quality
and quantity. Water quality impacts from reduced water supplies include increased water
temperatures, pH levels, and alkaline levels. Reductions in water supply could result from
consumptive uses of surface water or tributary groundwater sources that do not return water
to the basin. Examples are evaporative loss from new surface water features, evapotranspiration
from irrigation of vegetation, injection into deep wells, or use in drilling fluids that are later
disposed of outside of the basin.

Lands that are open for fluid minerals leasing have the potential for future health and safety risks
related to oil, gas, and geothermal exploration, development, operation, and decommissioning.
The number of acres open for leasing is proportional to the potential for long-term direct health
and safety impacts. Use, storage, and transportation of fluids, such as produced water, hydraulic
fracturing fluids, and condensate, have the possibility of spills that could migrate to surface or
groundwater, causing human health impacts.

The US Environmental Protection Agency (EPA) is studying the potential for hydraulic fracturing
to contaminate shallow groundwater sources, but no scientific consensus has been reached to
date (EPA 2012c). Hydraulic fracturing occurs in the gas-producing formations at depths greater
than 5,000 feet. Water, sand, and chemical additives are pumped into the formation at
extremely high pressure to create fractures that allow gas to flow into the well. Theoretically,
improperly completed wells or perforations into zones of geological weakness (i.e., faults or
fractures) could create conduits that allow hydrofracturing fluids, produced water, and methane
to migrate to groundwater resources. If a groundwater source is contaminated, there are few
cost-effective ways to reclaim that water; thus, the long-term impacts of groundwater
contamination are considerable. In addition to BLM Onshore Orders (CFR 3160) and Colorado
Oil and Gas Conservation Commission’s requirements for well completions (BLM 2012g;
Colorado Oil and Gas Conservation Commission 2008), the UFO protects surface and shallow
groundwater through stipulations and site-specific condition of approvals for drilling,
completions, and fluids management.

Directional drilling is a common practice in new gas wells because it enables operators to drill as
many as 24 wells from a single well pad. It is especially applicable in development areas with
multiple downhole reservoir targets with reduced drilling spacing units (10 to 20 acres).
Directional drilling greatly decreases the amount of potential surface disturbance and the
potential for adverse impact on surface resources. It also enables drilling and testing of
subsurface targets beneath areas with prohibitive surface-use conditions and restrictions, such as
steep slopes, streams and rivers, sensitive plant and animal habitat, and NSO areas. Well bores
are longer than vertical well bores and there is a greater potential for multiple fracking zones
over the length of a borehole. The amount of directional offset possible from the surface
location to bottomhole location is not unlimited and has generally been less than 2,500 feet in
most directional wells drilled to date (2012), although longer offsets have been drilled.
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Directional drilling will continue to play an increasing role in gas development drilling and will
help resolve many of the surface access issues in the planning area.

If contamination of aquifers from oil and gas development occurs, changes in groundwater
quality could impact downstream users diverting water from groundwater sources, such as
municipal and public wells, domestic wells, springs, and surface water diversions that
communicate with groundwater. The extent of potential contamination would depend on the
point of contamination and volume of the contaminant.

Rigorous well casing protocols can reduce the risk of such contamination. The organic farming
industry relies on clean water for agricultural production. Contamination of irrigation waters
could affect the ability of local organic farms to maintain their designations.

Potential impacts from coal, locatable mineral, mineral material, and nonenergy leasable mineral
activities and development include the release of pollutants capable of contaminating surface
water during stormwater runoff or contaminating aquifers during groundwater recharge. Mineral
activities and developments could also alter drainage patterns, which would affect stream
hydrographs and water supplies. Discharge of mine water can alter water chemistry and impair
natural stream morphologic conditions.

The effects of recreation on water quality include sedimentation (deposited solids), turbidity
(suspended solids), disrupted soil crusts, and reduced vegetation. Removing vegetation can
increase amounts and velocities of runoff, accelerating the rates at which sediments and other
debris are eroded from intensive use and flushed to downslope aquatic systems. Pollutants from
motorized vehicle emissions and spills of petroleum products may be absorbed by sediments
and plant material or dissolved in runoff. Once mobilized, these contaminants may enter aquatic
systems (Ouren et al. 2007). The severity of these impacts varies, depending on the different
types (e.g., dirt motorcycles, dune buggies, sand rails, jeeps, four-wheel drive vehicles,
snowmobiles, and all-terrain vehicles [ATVs]) and intensity of motorized use. Travel also
disturbs soils and generates dust, both of which can increase suspended solids and other
contaminants reaching waterways. In areas closed to travel, natural drainage patterns would be
preserved, and excessive erosion of uplands, stream channels, and banks would be reduced. This
would help preserve the natural stream morphologic conditions. Protections from travel vary
across alternatives and are shown in Table 4-21.

Activities beneficial to water resources are primarily defined as improving conditions by
enhancing or restoring degraded water quality or by reducing ongoing groundwater depletion.
Road maintenance, which includes installing stormwater controls and replacing improperly sized
and designed culverts, is beneficial to water resources. Changing grazing patterns in riparian
areas and recreation uses in sensitive watersheds further benefits water quality and geomorphic
function of streams. Management actions regarding closure or avoidance of specific areas, or
restrictions of disturbance, protect environmental conditions and, thus, are beneficial. Mitigation
measures also reduce the impacts on water resources from ongoing or future activities.

Effects Common to All Alternatives
Wildland fire can result in substantial water resource impacts in a short period. Fire can reduce
soil infiltration rates, resulting in reduced water retention potential of the affected soils and
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more runoff following precipitation and snowmelt. Loss of vegetation also contributes to these
effects. Fires also create openings where snow and ice accumulate to greater depths than in
forested areas. These openings can produce high runoff during short periods of rapid thawing,
resulting in soil erosion and high peak flows. Excessive sediment delivery to stream channels can
result in water quality impacts for long periods, while sediment-clogged channels can cause
flooding. Similarly, chemical products of wood combustion are carried into streams with runoff.

The BLM would continue to use surface water as a source of water for fire suppression.
Because surface water sources for fire suppression are not specified, the primary general
impacts on surface water sources used for fire suppression include the lowering of surface
water levels and the loss of water for groundwater recharge.

Implementing management for the following resources would have negligible or no impact on
water resources and are therefore not discussed in detail: air quality, wild horses, cultural
resources, paleontological resources, visual resources, renewable energy, wilderness and WSAs,
national trails and byways, watchable wildlife viewing sites, Native American tribal uses, and
public health and safety.

Alternative A

The BLM would continue general activities to maintain or improve water quality, natural stream
morphologic conditions, water resources sustainability (water quantity), groundwater aquifer
properties, and natural stream hydrographs. These direct impacts would maintain or improve
water resource conditions.

Under Alternative A, water resources would receive a certain level of protection through BLM-
administered lands being managed according to BLM Colorado Public Land Health Standards
(BLM 1997). Standard 5 requires that the water quality of all water bodies, including
groundwater, where applicable, located on or influenced by BLM-administered lands, will achieve
or exceed the Water Quality Standards established by the State of Colorado. Water Quality
Standards for surface water and groundwater include the designated beneficial uses, numeric
criteria, narrative criteria, and antidegradation requirements set forth under Colorado law (5
Code of Colorado Regulations, 1002-8), as required by Section 303(c) of the Clean Water Act.
Standard 5 is being met when:

e Appropriate populations of macroinvertabrates, vertebrates, and algae are present

o Surface water and groundwater contain substances attributable only to humans (e.g.,
sediment, scum, floating debris, odor, and heavy metal precipitates on channel
substrate) within the amounts, concentrations, or combinations directed by the
Water Quality Standards established by the State of Colorado (5 Code of Colorado
Regulations, 1002-8)

Adhering to Standard 5 would ensure a baseline level of soil health in the vicinity of water
bodies and would provide a certain degree of protection against soil erosion and associated
pollution of receiving water bodies.
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Alternative A would continue to provide minimal management actions specific to protecting
riparian areas or dry washes, both of which are important components of watershed health.
Impacts on riparian areas may include trampling of vegetation and soil disturbance by livestock,
recreation activities, or motorized use. These types of alterations to riparian areas would
destabilize stream banks and reduce water storage capacity and releasing capability. The large
water storage capacity of alluvial deposits and stabilizing characteristics of riparian zones buffers
the movement of water from upland areas into streams. Instead of allowing water to flow
directly into streams following a rainstorm or snowmelt, healthy riparian areas hold and store
water and are critical in sustaining the proper function and condition of stream channels and
floodplains. Throughout the year, this water seeps slowly into adjacent streams, providing water
for base flow in area streams. The indirect impacts described above would limit the ability of
riparian areas to perform these beneficial functions.

The BLM would continue to use prescribed fires to meet land and resource management
objectives. In the short term, prescribed burn areas would be susceptible to erosion and
increased sedimentation in water bodies because of the lack of vegetation and loss of woody
debris and biologic soil crusts. Reduced fire intensity associated with planned fire reduces the
potential for post-fire erosion because not all soil-stabilizing characteristics are consumed.
However, unlike unplanned wildfire, the BLM would avoid burning areas next to surface water in
order to limit impacts on water resources. Also, restoration of burned areas would include
enhancing plant communities, which would help protect water resources in the long term.
These indirect impacts would threaten water resource conditions in the short term and would
maintain or improve water resource conditions in the long term.

The BLM would continue to manage | 10,160 acres as unsuitable for forest harvest (refer to
Table 2-2 [Description of Alternatives A, B, C, and D]) and would continue to prohibit timber
and woodland harvesting in riparian areas. This would protect vegetation, thereby limiting
erosion and sedimentation during runoff. Increased sedimentation can degrade water quality and
increase width/depth ratios in stream channels. Increased width/depth ratios can increase lateral
stream bank erosion and further sedimentation to streams (Rosgen 1996). These management
actions would help maintain water resource conditions.

There would continue to be 17,260 acres closed to livestock grazing and 658,540 acres open to
livestock grazing. Improper grazing could accelerate erosion rates and nutrient loads to surface
water from trampled vegetation and soil compaction. As a result, such contaminants as
nutrients, selenium, salinity, and bacteria could wash directly into receiving waters from surface
water runoff in grazed areas. Riparian zones and stream banks in areas of livestock
concentration could be susceptible to overuse and trampling. The severity of these impacts
would vary depending on season of use, type of livestock, intensity of livestock grazing, soil
moisture level, and soil structure and slope. Range improvement projects (e.g., water ponds,
pipelines and tanks, pasture fences, and vegetation treatments) would be constructed and
maintained for proper management of livestock grazing and rangeland health.

The BLM would continue to implement BMPs and BLM Colorado Standards for Public Land
Health and Guidelines for Livestock Management (BLM 1997) (e.g., periodic rest in areas open
to grazing) to maintain plant vigor and health.
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The minimal restrictions on fluid mineral development would result in a reasonably foreseeable
development scenario similar to that projected in the Reasonably Foreseeable Development
Scenario for the UFO (BLM 2012d) as discussed under Section 4.1.1. There would continue to
be 44,220 acres of BLM surface/federal minerals as closed to fluid minerals leasing and 631,580
acres of BLM surface/federal minerals open to fluid minerals leasing. Closing lands to fluid
minerals leasing would reduce the release of pollutants capable of contaminating surface water
during runoff or contaminating aquifers during groundwater recharge. By managing lands as open
to fluid mineral leasing, there is the potential for actions to occur in fluid minerals development
areas that could alter drainage patterns, stream hydrographs, and water supplies. These impacts
would be avoided in areas closed to fluid mineral leasing. The severity of these direct and
indirect impacts would vary, depending on the different types of fluid minerals leasing activities
and the intensity of development, as well as the type and volume of contaminants released to
the environment.

There would continue to be 24,890 acres of BLM surface/federal minerals where NSO
stipulations would be applied. The NSO stipulations would protect water resources either
directly or indirectly. By prohibiting use or occupancy of the land surface, associated actions
capable of affecting water resources would not occur, unless allowed by an exception, in NSO
areas. This would reduce the release of pollutants capable of contaminating surface water during
runoff or contaminating aquifers during groundwater recharge. Also, actions that could alter
drainage patterns, which affect stream hydrographs and water supplies, would not occur in NSO
areas. Such practices as directional or horizontal drilling, which access resources from outside
the boundary of an NSO stipulation, could impact water resources. In addition, impacts from
downhole operations (e.g., well completion and hydraulic fracturing) would still occur. The
severity of these impacts would vary, depending on the different types of mineral leasing
activities and intensity of development.

There would continue to be 110,180 acres of BLM surface/federal minerals where CSU
stipulations would be applied. The CSU stipulations would protect water resources either
directly or indirectly by constraining use or occupancy of the land surface. There are no CSU
stipulations designed specifically to protect water resources under Alternative A. The severity of
these impacts would vary, depending on the different types of surface-disturbing activities and
intensity of development.

Under Alternative A, activities associated with energy and mineral development would be
allowed under appropriate circumstances in the following areas:

e Within 325 feet of perennial streams

e Within 100 feet of naturally occurring riparian and wetland areas, seeps, and springs

e W/ithin 2,640 horizontal feet of either side of a classified surface water supply
stream segment

e  Within 1,000 horizontal feet of domestic water wells

Such activities could contaminate water resources from the use of hazardous chemicals that
could infiltrate or percolate into domestic and municipal water resources. The potential direct
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impacts from these activities could compromise water resource conditions, given reasonably
foreseeable development in the future.

There would be no specific vegetation management actions under Alternative A to restore and
maintain healthy productive plant communities of native and other desirable species at self-
sustaining population levels commensurate with the species’ and habitats’ potentials. By not
restoring plant communities, the soil surface would remain exposed and, consequently,
susceptible to erosion. Soil erosion during runoff and mineral constituents of eroded parent
material affect surface water by depositing sediment in streams and other water bodies, thereby
affecting water quality and stream morphology. Exposed soil also allows wind to more easily
erode soil and deposit it on the surface of snow. Soil covering the surface of snow affects the
melting rate and timing of melt, thereby altering stream hydrographs and water availability to
downstream users.

Coal mining activities capable of affecting water resources would not occur in those areas
identified as unacceptable. In acceptable areas, as described in Effects Common to All
Alternatives, coal mining and development could impact water resources, including
sedimentation, contamination, and alteration of water quality, stream morphology, and aquifer
characteristics. The severity of these indirect impacts would vary, depending on the different
types and intensities of coal mining and development.

By designating land closed to mineral material disposal and mineral leasing and withdrawn from
locatable mineral entry, impacts on water resources from associated mineral activities and
developments would not occur in those areas. However, as described in Effects Common to
All Alternatives, by designating land open to locatable, mineral material, and leasable minerals,
there is the potential for these impacts on occur in areas with mineral activities, including
sedimentation, contamination, and alteration of surface and subsurface water bodies. The
severity of these indirect impacts would vary, depending on the different types of locatable,
mineral materials, and leasable activities and intensity of development.

There would continue to be 28,060 acres of BLM surface/federal minerals withdrawn from
locatable mineral entry and 27,690 acres of BLM surface/federal minerals recommended for
withdrawal from locatable mineral entry. By withdrawing land, impacts on water resources from
associated mineral activities and developments would not occur in those areas. By not
withdrawing land, there is the potential for impacts on water resources to occur in these areas
from mineral activities. The severity of these indirect impacts would vary, depending on the
different types of locatable mineral activities and intensity of development.

ROWV actions that could release pollutants capable of contaminating surface water during runoff
or contaminating aquifers during groundwater recharge would not occur in ROW exclusion
areas. Also, ROW actions that could alter drainage patterns and recharge rates for
groundwater, which affect stream hydrographs and water supplies, would not occur in ROW
exclusion areas. Under Alternative A, there would continue to be 85,080 acres managed as
ROW exclusion and zero acres managed as ROW avoidance. On the 590,720 acres areas
available for ROWV location, these types of impacts could be experienced without proper siting
and design. The severity of impacts would vary, depending on the type of ROW activity,
intensity of development, and site-specific geomorphic conditions.
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Under Alternative A, water quality is subject to soil disturbance and domestic waste and human
waste associated with dispersed camping, overnight use, and recreational mining, which are
allowed in all areas, including those around developed recreation sites. Water quality may be
protected at the discretion of BLM Authorized Officer when they make decisions on whether to
issue SRP applications that would permit activities that could impact water quality.

The types of impacts from motorized travel designations are the same as those described under
Effects Common to All Alternatives. Alternative A would protect water resources by placing
restrictions on travel and transportation specified in Table 4-21. Under Alternative A, the
North Delta OHV Area would continue to be open to cross-country motorized and
mechanized use, which, with its particularly fragile soils, could continue to degrade and
contaminate downslope waterways during and after precipitation.

The BLM would continue to manage 30,000 acres of ACECs for purposes that directly or
indirectly affect water resources. ACEC management would indirectly affect water resources
through the management for other special resource values, such as soils and vegetation. Water
quality can be affected downstream from areas with highly erodible soils, such as the adobe
badlands, depending on the uses allowed in that area. Vegetation helps filter contaminants from
runoff, contributes to soil stabilization, and is an important component to floodplain function in
riparian/xeroriparian areas. Under Alternative A, the BLM would not designate additional
ACEGs, and there would be no additional protection of water resources from ACEC
management.

There would be 29 stream segments along 155.5 miles of river segments crossing BLM-
administered land identified as eligible for inclusion in the NWSRS. The BLM would continue to
manage the eligible segments according to interim protective management guidelines, which
would contribute to maintaining water resource conditions in these 29 segments only.
Identifying streams as eligible for inclusion in the NWSRS could attract attention and increase
visitor use. Increased visitor use could degrade water quality if river-based recreation removes
streamside vegetation.

Alternative B

Under Alternative B, the BLM would implement specific actions related to protecting and
monitoring water quality. Alternative B allows for restricting and mitigating impacts caused by a
variety of land use activities. This greater discretion on implementing a wider range of strategies
would further improve water quality.

From a land health management perspective, Alternative B also provides more protection of
water quality than does Alternative A because it directs the BLM to apply land and stream health
improvement projects in areas likely to be stabilized or improved to a higher health condition,
regardless of land status. Alternative B also directs the BLM to manage lands to improve water
quality and to promote the delisting of state impaired water bodies in areas where BLM
management actions are contributing to impaired water quality. Alternative A has no such
similar action.
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Additionally, Alternative B directs the BLM to acquire lands or easements along the Gunnison,
San Miguel, and Dolores Rivers that provide water quality protection values, such as those
related to salinity/selenium sedimentation. Alternative A has no such action.

Under Alternative B, a buffer of 2,640 horizontal feet (0.50-mile) on either side of a classified
surface water supply stream segment would be closed to oil and gas leasing and geophysical
exploration, coal leasing, mineral materials leasing, and solid minerals leasing. This would extend
for a distance of five miles upstream of a public water supply intake. This area would also be
managed as a ROW exclusion area. Alternative B would provide a level of water quality
protection not provided under Alternative A. Under Alternative B.I, a buffer of 1,320 feet from
public water supplies would be closed to oil and gas leasing and geophysical exploration, half the
distance as under Alternative B. As such, Alternative B provides greater protection than
Alternative B.| for public water supplies from a classified surface water-supply stream segment.

Under Alternative B, a buffer of 2,640 feet from public water supplies using a groundwater well
or spring would be closed to oil and gas leasing and geophysical exploration, coal leasing, mineral
materials leasing, and solid minerals leasing, compared with no such protection under
Alternative A. Under Alternative B.I, a buffer of 1,320 feet from public water supplies using a
groundwater well or spring would be closed to oil and gas leasing and geophysical exploration.
Beyond 1,320 feet and up to 2,640 feet, such water supplies would be subject to NSO
stipulations. This would offer more protection than Alternative A but less than Alternative B.
Unlike Alternative B, Alternative B.| also includes an NSO stipulation within 1,320 feet of any
dam, ditch, irrigation intake, canal, or other water conveyance.

Alternative B would offer improved protection of domestic water wells by prohibiting surface
occupancy within 1,000 horizontal feet of such features, compared with no such protection
under Alternative A. Under Alternative B.l, a buffer of 1,320 feet from domestic water wells
and private water systems (including ditches and domestic water decrees) would be closed to oil
and gas leasing and geophysical exploration. Alternative B.| would prohibit surface occupancy
beyond 1,320 feet and up to 2,640 feet. Alternative B.| offers the most protection of private
water supplies and would only apply to the North Fork area.

Alternative B mandates that 325-foot buffers along perennial streams be managed as ROW
exclusions areas. This would protect water resources by minimizing ground-disturbing activities
that could cause sediment-laden runoff into waterways. Alternative A includes no such
protection.

Compared with Alternative A, under Alternative B the BLM would implement more actions to
protect and monitor riparian vegetation. The types of impacts are the same as under Alternative
A, but the additional management actions under Alternative B would provide more
opportunities to protect water resources during activities related to, for instance, recreational
travel, concentrated livestock grazing, and fluid mineral exploration and development.

The types of impacts from wildland fire management are the same as those under Alternative A,
except that more acres would be potentially treated. This would move vegetation communities
toward desired conditions, which would better protect soil resources and increase water
quality.
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Unlike under Alternative A, the BLM would implement specific management actions to
revegetate wildfire and development areas. By revegetating more areas, a larger soil surface area
would be covered and, consequently, would be less susceptible to erosion as sedimentation to
water bodies would be reduced. This would provide greater opportunities to maintain and
improve water resource conditions, compared with Alternative A.

Under Alternative B, the BLM would manage 41,780 acres for wilderness characteristics
(compared with zero acres under Alternative A). Management prescriptions would protect the
relevant and important values found in these areas and would include such actions as ROW
exclusion and avoidance areas, travel restrictions (e.g., closed to motorized travel and
mechanized travel limited to designated routes), and closure to mineral development (subject to
valid existing rights). These restrictions on surface-disturbing activities would protect water
resources in and next to these areas.

Under Alternative B, the BLM would close approximately 396,800 acres (4 times more acres
than under Alternative A) to wood product sales and/or harvest and would prohibit timber and
woodland harvesting in riparian areas, unless such sales or harvest would enhance resource
values for which a given unit is designated, improve forest and land health conditions, or achieve
vegetation mosaic objectives. Alternative B would provide more opportunities to protect water
resources from forestry activities through both increased acres closed to wood product sales
and harvest, and by implementing specific forest/woodland management plans.

Under Alternative B, 165,730 acres would be closed to livestock grazing (nearly 10 times more
acres than under Alternative A). The types of impacts from livestock grazing are the same as
those described under Alternative A, but they would occur over a smaller area. Alternative B
also excludes livestock grazing for a minimum of three years on disturbed areas, which would
increase revegetation success, soil stabilization, and watershed health. Alternative B also directs
the BLM to periodically evaluate allotments or portions thereof for grazing issues, which can
lead to changes in management strategies or allotment closures to protect sensitive fish habitat,
municipal watersheds, and waters downstream of areas with high selenium concentrations in
soils.

Restrictions on fluid mineral development would result in fewer new and exploratory
development wells drilled and associated surface-disturbance than Alternative A. This lower
number of wells drilled is expected to result in the same kinds of impacts discussed under
Effects Common to All Alternatives and under Alternative A, but to a lesser degree. It would
result in a relatively lower level of erosion-related water quality effects. Under Alternative B
there would be 169,940 acres of BLM surface/federal minerals closed to fluid minerals leasing (4
times more acres than under Alternative A) and 505,860 acres of BLM surface/federal minerals
open to fluid minerals leasing (20 percent fewer acres than under Alternative A). Under
Alternative B.| there would be 213,860 acres of BLM surface/federal minerals closed to oil and
gas leasing (5 times more acres than under Alternative A) and 461,940 acres of BLM
surface/federal minerals open to oil and gas leasing (27 percent fewer acres than under
Alternative A). Under Alternative B.1, 104,750 acres in the North Fork area (75 percent of the
North Fork area) would be closed to oil and gas leasing, 94,140 more acres than in Alternative
B. The types of impacts from fluid minerals leasing would be the same as those described under
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Alternative A, but they would occur over a smaller area. The intensity and severity of impacts
would depend on the type of activity or development and on the type or condition of water
resources occurring in these areas.

Under Alternative B, NSO stipulations would be applied on 364,890 acres of BLM
surface/federal minerals open to fluid mineral leasing (|5 times more acres than under
Alternative A but over a much greater area). The types of impacts are the same as those
described under Alternative A, but the additional 340,000 acres that would receive NSO
stipulations under Alternative B would be protected from such impacts.

Under Alternative B.I, NSO stipulations would be applied on 325,940 acres of BLM
surface/federal minerals open to oil and gas leasing (|3 times more acres than under Alternative
A but over a much greater area). The types of impacts are the same as those described under
Alternative A, and the 27,280 acres in the North Fork area that would receive NSO stipulations
under Alternative B.| would be protected from such impacts.

Under Alternative B, CSU stipulations would be applied on 140,910 acres of BLM surface/federal
minerals open to fluid mineral leasing (28 percent more acres than under Alternative A). The
types of impacts are the same as those described under Alternative A; however, potential
impacts are reduced on the 30,730 additional acres receiving a CSU stipulation under
Alternative B.

Under Alternative B.I, CSU stipulations would be applied on 135,950 acres of BLM
surface/federal minerals open to oil and gas leasing (23 percent more acres than under
Alternative A). Fewer acres would have CSU restrictions than in Alternative B because of an
increase in NL areas and NSO stipulations. The types of impacts are the same as those
described under Alternative A. CSU restrictions specific to the North Fork area include areas
with moderate geologic hazard, which would prevent soil instability and erosion in these areas,
and vistas and travel corridors, which, in some cases, could indirectly protect water resources.

The types of impacts from coal development are the same as those described under Alternative
A. As described in Section 4.4.3 (Energy and Minerals, Effects Common to All Alternatives,
Solid Leasable Minerals—Coal), coal production is expected to remain the same across all
alternatives. The impact on water quality is expected to be the same as under Alternative A.

The types of impacts from locatable, mineral materials, and nonenergy leasable minerals are the
same as those described under Alternative A. However, Alternative B would close 499,340
acres of BLM surface/federal minerals to mineral materials disposal (nearly 5 times more than
under Alternative A). There would also be far fewer (176,460) acres open for consideration for
mineral material disposal on a case-by-case basis than the 573,610 acres under Alternative A. At
289,400 acres, Alternative B would also have less than half the acres as Alternative A (631,400
acres) open for consideration of nonenergy solid leasable mineral exploration or development.

Under Alternative B, NGD restrictions would be applied on 444,430 acres and SSR restrictions
would be applied on 231,310 acres. Effects are described under Nature and Type of Effects.
By comparison, NGD restrictions are only applied to three existing ACECs under Alternative A
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(Adobe Badlands, Fairview South, and Needle Rock; 36,450 acres); there are no SSR restrictions
for other surface-disturbing activities under Alternative A.

Water quality under Alternative B would receive greater protections than under Alternative A
since dispersed camping and overnight use would be closed in several areas surrounding water
bodies, and recreational mining would not be allowed. Alternative B would further protect
water quality by closing several SRMAs to competitive events and a few additional areas to
motorized competitive events. These prohibitions would be protective of soils due to the
decrease in soil disturbance, compaction and erosion.

Under Alternative B, competitive events would be prohibited in seven SRMAs and 10 RMZs in
four SRMAs totaling 122,830 acres. Motorized competitive events would be prohibited in five
RMZs in four SRMAs totaling 121,220 acres.

The types of impacts from motorized travel designations are the same as those described under
Alternative A, but Alternative B would have fewer impacts on water resources due to fewer
areas disturbed or less water contaminated by motorized use through the restrictions specified
in Table 4-21. Alternative B would have more than double the acreage closed to motorized
and mechanized travel than under Alternative A, and nearly 4 times more acres where
motorized and mechanized travel is limited to designated routes than under Alternative A. In
addition, Alternative B would not manage any areas as open to cross-country travel within the
North Delta OHV Area, thereby protecting the sensitive soils and downslope waters from
contamination from saline/selenium runoff associated with motorized uses.

Furthermore, as part of the NSO that restricts surface-disturbing activities within 500 feet of
perennial streams, travel, including the creation of new routes, associated with fluid mineral
development would not be permitted in the area. Impacts from travel management under
Alternative B would be further reduced by implementing comprehensive route designations for
motorized and mechanized travel on 561,540 acres. This would minimize the likelihood of
motorized and mechanized travel occurring in other areas where impacts on water resources
could occur.

Under Alternative B, there would be 428,060 acres of ROW exclusion areas (5 times more
acreage than under Alternative A) and 197,370 acres of ROW avoidance areas (compared with
none under Alternative A). The types of impacts from ROW exclusion are the same as those
described under Alternative A. The intensity and severity of impacts would depend on the type
of activity or development and the type or condition of water resources occurring in these
areas.

Under Alternative B, 15 ACECs on 215,840 acres would be designated (7 times more acres than
under Alternative A). The types of impacts are the same as under Alternative A, but they would
occur over a larger area.

Under Alternative B, the BLM would determine that all of the 29 eligible stream segments are
suitable for inclusion in the NWSRS. Impacts would be the same as those described for
Alternative B in Section 4.3.2 (Soils and Geology), but would apply to water quality.
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Alternative C

Through specific land health management actions, Alternative C provides more protection to
water quality than does Alternative A. Alternative C directs the BLM to improve lands, streams,
and wetlands rated as “not meeting” BLM Colorado Public Land Health Standards (BLM 1997)
or “meeting with problems” and showing a downward trend. In addition, Alternative C directs
the BLM to manage lands to improve water quality and to promote the delisting of state
impaired water bodies in areas where BLM management actions are contributing to impaired
water quality. Alternative A has no such similar actions.

Conversely, Alternative C lacks some protective water quality actions that are included under
Alternative A. Alternative A directs the BLM to develop erosion-control structures, vegetation
improvements, or salinity/selenium-reduction measures to improve water quality through
attempting to mitigate already mobilized salts and selenium. However, Alternative C offers no
such guidance and, in this respect, would be less protective of water quality. Furthermore, unlike
Alternative A, Alternative C does not direct the BLM to develop in-channel structures and land
treatment projects designed to reduce runoff and soil erosion where they do not conflict with
management of other resources. Alternative C also does not call for the location and
assessment of nonfunctional, eroding earthen check dams in the Mancos shale areas north of
Delta.

In other categories of water quality management, Alternative C presents qualitatively different
approaches than does Alternative A; it is unclear if Alternative C would be more or less
protective as a management approach. For example, under Alternative C, saline/selenium soils
would be managed as ROW avoidance areas and would have SSR and CSU stipulations applied.
This approach differs from the strategy under Alternative A for the protection of these soils,
which prohibits surface soil disturbance from March | to May 31 when saturated soils are most
vulnerable to damage.

Under Alternative C, lands within 1,000 horizontal feet of either side of a classified surface
water supply stream segment, for a distance of 5 miles upstream of a public water supply intake,
would be managed as a ROW avoidance area, and an NSO stipulation would be applied for fluid
mineral activities, providing a level of water quality protection not seen under Alternative A. For
the distance between 1,000 feet and 2,640 feet, CSU restrictions would be applied, requiring
several water quality protection measures to be applied to oil and gas exploration and
development.

Under Alternative C, riparian vegetation protection varies when compared with Alternative A,
and it is not clear whether the overall level of protection would be greater, less than, or the
same as under Alternative A. In some cases, Alternative C provides protections not afforded
under Alternative A, whereas in other cases the reverse is true.

While fire-prevention and treatment strategies would somewhat differ, the types of impacts
from wildland fire management are generally the same as under Alternative A.

Under Alternative C, the BLM would implement specific management to revegetate wildfire and
development areas; Alternative A has no such direction at the planning level. By revegetating
more areas, a larger soil surface area would be covered and, consequently, would be less
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susceptible to erosion because water body sedimentation would be reduced. This would
provide greater opportunities to maintain and improve water resource conditions.

Under Alternative C, the BLM would close approximately 44,530 acres to wood product sales
and harvest (60 percent fewer acres than under Alternative A) and would limit timber and
woodland harvesting in riparian areas to locations where there would be the least impact. This
smaller area that is closed from wood product sales and harvest means that larger areas would
be open for such activities and for associated soil erosion and water quality impacts. Alternative
C would be less protective of water quality than Alternative A with respect to wood product
sales and harvest.

Under Alternative C, 27,900 acres would be closed to livestock grazing (almost 2 times more
acres than under Alternative A). The types of impacts from livestock grazing are the same as
those described under Alternative A, but they would occur over a smaller area. Alternative C
also excludes livestock grazing on disturbed areas, to the extent needed to comply with BLM
Colorado Standards for Public Land Health and Guidelines for Livestock Grazing Management
(BLM 1997). This would increase revegetation success, soil stabilization, and watershed health.

The minimal restrictions on fluid mineral development would result in a reasonably foreseeable
development scenario similar to that projected in the Reasonably Foreseeable Development
Scenario for the UFO (BLM 2012d) as discussed under Section 4.1.1. Acres open and closed
to fluid minerals leasing would be the same as under Alternative A. The types of impacts are the
same as under Alternative A.

Under Alternative C, NSO stipulations would be applied on 14,680 acres of BLM surface/federal
minerals open to fluid mineral leasing (41 percent fewer acres than under Alternative A). The
types of impacts are the same as those described under Alternative A but would occur over a
larger area.

Under Alternative C, CSU stipulations would be applied on 365,810 acres of BLM
surface/federal minerals open to fluid mineral leasing (over 3 times the acres under Alternative
A). The types of impacts are the same as those described under Alternative A but would occur
over a smaller area.

Under Alternative C, NGD restrictions would be applied on 42,660 acres and SSR restrictions
would be applied on 241,400 acres. Effects are described under Nature and Type of Effects.
By comparison, NGD restrictions are only applied to three existing ACECs under Alternative A
(Adobe Badlands, Fairview South, and Needle Rock; 36,450 acres); there are no SSR restrictions
for other surface-disturbing activities under Alternative A.

The types of impacts from coal development are the same as those described under Alternative
A. As described in Section 4.4.3 (Energy and Minerals, Effects Common to All Alternatives,
Solid Leasable Minerals—Coal), coal production is expected to remain the same across all
alternatives. The impact on water quality is expected to be the same as under Alternative A.

The types of impacts from locatable, mineral materials, and nonenergy leasable minerals are the
same as those described under Alternative A. However, Alternative C would close 56,350 acres
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of BLM surface/federal minerals to mineral materials disposal (just over half as much as under
Alternative A). There would also be 8 percent more acres open for consideration for mineral
material disposal on a case-by-case basis than the 573,610 acres under Alternative A. At 620,230
acres, Alternative C would have about 2 percent fewer acres of BLM surface/federal minerals as
Alternative A open for consideration of nonenergy solid leasable mineral exploration or
development (631,480 acres). Overall, Alternative C would result in greater impacts on water
quality than Alternative A from locatable, mineral materials, and nonenergy leasable mineral
activity. Water quality protections under Alternative C would be greater than under Alternative
A by prohibiting mining in developed recreation sites.

The types of impacts from motorized travel designations are similar to those described under
Alternative A. Alternative C would protect water resources by placing the restrictions on travel
and transportation specified in Table 4-21. Alternative C would manage 5,760 acres as open to
cross-country travel within the North Delta OHV Area, 44 percent less area open than under
Alternative A. This would protect the sensitive soils on 61 percent more acres contained there
from erosion associated with motorized uses and would reduce the potential for runoff of salts
and selenium into downslope waterways. Alternative C would also open to OHV use | 1,310
acres in the Kinikin Hills ERMA. This would likely increase OHV-related soil erosion and
contaminated runoff in this area and downslope waters, compared with Alternative A. While
Alternative C has 7,510 more acres open to cross-country motorized travel, it also limits
motorized and mechanized travel to designated routes on nearly 470,000 more acres than
under Alternative A. While the former measure would be less protective of soil erosion and
water quality, the latter measure would have the opposite effect. Overall, it is not clear if
motorized travel designations under Alternative C would offer greater protection, less
protection, or the same protection of water resources when compared with Alternative A.

Under Alternative C, there would be 44,550 acres of ROW exclusion areas (about half as much
as under Alternative A) and 210,390 acres of ROW avoidance areas (compared with zero acres
under Alternative A). As a result, the types of impacts from ROW actions are the same as those
described under Alternative A, but they could occur over a larger area.

Under Alternative C, all but the Tabeguache Creek ACEC under Alternative A would be
designated (totaling 29,440 acres). The types and extent of impacts would be the same as under
Alternative A.

Under Alternative B, the BLM would determine that none of the 29 eligible stream segments are
suitable for inclusion in the NWSRS. The 29 segments would not be managed under interim
management guidelines and would not receive the associated water quality protections.

Alternative D

Under Alternative D, the BLM would implement specific actions related to protecting and
monitoring water quality. Overall, Alternative D provides greater protections to water quality
than Alternative A. It would do so by such measures as protecting riparian and perennial
streams, implementing management measures related to saline/selenium soils, and directing the
BLM to manage lands to improve water quality and to promote the delisting of state-impaired
water bodies in areas where BLM management actions are contributing to impaired water
quality.
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Alternative A land health management actions direct the BLM to develop erosion-control
structures, vegetation improvements, or salinity/selenium reduction measures to improve water
quality by mitigating already mobilized salts and selenium. Alternative D allows the BLM to exert
greater discretion and to implement a wider range of land use strategies to improve water
quality.

Under Alternative D, lands within 1,000 horizontal feet of either side of a classified surface
water supply stream segment, for a distance of 5 miles upstream of a public water supply intake,
would be managed as a ROW avoidance area. These lands would also be closed to fluid mineral
leasing (including geothermal leasing), geophysical exploration, and mineral exploration and
development, providing a level of water quality protection not seen under Alternative A.
Between 1,000 feet and 2,640 feet, CSU restrictions would be applied, requiring several water
quality protection measures to be applied to oil and gas exploration and development
operations.

Alternative D would offer improved protection of domestic water wells by providing stringent
oil and gas well drilling requirements within 1,000 horizontal feet of such features, compared
with no such protection under Alternative A. Public water supplies using a groundwater well or
spring would also have a buffer of 1,000 feet that would be closed to fluid mineral leasing and
geophysical exploration.

Alternative D mandates that 325-foot buffers along perennial streams be managed as ROW
avoidance areas. This would protect water resources by reducing ground-disturbing activities
that could cause sediment-laden runoff into waterways. Alternative A includes no such
protection.

Compared with Alternative A, under Alternative D, the BLM would implement more actions to
protect and monitor riparian vegetation. The types of impacts are the same as under Alternative
A, but the additional management actions under Alternative D would provide more
opportunities to protect water resources during activities related to, for instance, recreational
travel, concentrated livestock grazing and fluid mineral exploration and development, and
woodland product harvest and collection.

The types of impacts from wildland fire management are the same as those under Alternative A,
except that more acres would be potentially treated, moving vegetation communities toward
desired conditions. This would better protect soil resources and increase water quality.

Under Alternative D, the BLM would manage 18,320 acres for wilderness characteristics
(compared with zero acres under Alternative A). Management prescriptions would include such
actions as ROWV exclusion and avoidance areas, travel restrictions (e.g., closed to motorized
travel and mechanized travel limited to designated routes), and mineral development closure
(subject to valid existing rights). These restrictions on surface-disturbing activities would protect
water resources in and next to these areas.

Under Alternative D, the BLM would close approximately 281,390 acres to wood product sales
and harvest (over twice as many acres as under Alternative A) and would prohibit timber and
woodland harvesting in riparian areas, unless such sales or harvest would enhance resource
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values for which a given unit is designated, improve forest and land health conditions, or achieve
vegetation mosaic objectives. Alternative D would provide more opportunities to protect water
resources from forestry activities by increasing acreage closed to wood product sales and
harvest and by implementing specific forest/woodland management plans.

Under Alternative D, 64,240 acres would be closed to livestock grazing (nearly 4 times more
acres than under Alternative A). The types of impacts from livestock grazing are the same as
those described under Alternative A, but they would occur over a smaller area. Alternative D
also excludes livestock grazing on disturbed areas, to the extent needed to comply with BLM
Colorado Standards for Public Land Health and Guidelines for Livestock Grazing Management
(BLM 1997). This would increase revegetation success, soil stabilization, and watershed health.

The restrictions on fluid mineral development would result in a reduction in the number of new
and exploratory development wells and associated surface-disturbance from those projected in
the Reasonably Foreseeable Development Scenario for the UFO (BLM 2012d) as discussed
under Section 4.1.1. This would result in a relatively lower level of erosion-related water
quality. The BLM would implement specific management actions to revegetate degraded areas
that are not included under Alternative A. By revegetating more areas, a larger soil surface area
would be covered and, consequently, would be less susceptible to erosion because
sedimentation to water bodies would be reduced. This would provide greater opportunities to
maintain and improve water resource conditions.

There would be 48,510 acres of BLM surface/federal minerals closed to fluid minerals leasing (10
percent more acres than under Alternative A) and 627,290 acres of BLM surface/federal
minerals open to fluid minerals leasing (less than | percent fewer acres than under Alternative
A). The types of impacts from fluid minerals leasing are the same as those described under
Alternative A, but they would occur over a smaller area. The intensity and severity of impacts
would depend on the type of activity or development and the type or condition of water
resources occurring in these areas.

Under Alternative D, NSO stipulations would be applied on 187,560 acres of BLM
surface/federal minerals open to fluid mineral leasing (over 7 times more acres than under
Alternative A). The types of impacts are the same as those described under Alternative A but
would occur on a smaller area.

Under Alternative D, CSU stipulations would be applied on 265,140 acres of BLM
surface/federal minerals open to fluid mineral leasing (over 2 times more acres than under
Alternative A). The types of impacts are the same as those described under Alternative A, but
the areas across which they would occur would be smaller.

Under Alternative D, NGD restrictions would be applied on 36,180 acres and SSR restrictions
would be applied on 512,570 acres. Effects are described under Nature and Type of Effects.
By comparison, NGD restrictions are only applied to three existing ACECs under Alternative A
(Adobe Badlands, Fairview South, and Needle Rock; 36,450 acres); there are no SSR restrictions
for other surface-disturbing activities under Alternative A.
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The types of impacts from coal development are the same as those described under Alternative
A. As described in Section 4.4.3 (Energy and Minerals, Effects Common to All Alternatives,
Solid Leasable Minerals—Coal), coal production is expected to remain the same across all
alternatives. The impact on water quality is expected to be the same as under Alternative A.

The types of impacts from locatable, mineral materials, and nonenergy leasable minerals are the
same as those described under Alternative A. However, Alternative D would close 132,520
acres of BLM surface/federal minerals to mineral materials disposal (30 percent more than under
Alternative A). There would also be fewer acres (543,280) open for consideration for mineral
material disposal on a case-by-case basis than the 573,610 acres under Alternative A. At 507,670
acres, Alternative D would also have about 20 percent fewer acres of BLM surface/federal
minerals as Alternative A (631,400 acres) open for consideration of nonenergy solid leasable
mineral exploration or development.

Water quality under Alternative D would receive greater protections than under Alternative A
since dispersed camping and overnight use would be closed in several areas surrounding water

bodies, and recreational mining would be restricted. Alternative D would further protect water
quality by closing a few SRMAs to competitive events and several additional areas to motorized
competitive events.

Under Alternative D, competitive events would be prohibited in one SRMA and two RMZs
within one SRMA totaling 25,020 acres. Motorized competitive events would be prohibited in
nine RMZs within six SRMAs totaling 48,120 acres. Motorized and mechanized competitive
events would be prohibited in RMZ 2 of the Spring Creek SRMA (2,710 acres).

The types of impacts from motorized travel designations are the same as those described under
Alternative A, but Alternative D would have fewer impacts on water resources due to fewer
areas disturbed or contaminated (water quality) by motorized use through the restrictions
specified in Table 4-21. Alternative D would have 30 percent more acreage closed to
motorized and mechanized travel than under Alternative A, and over 4 times more acres where
motorized and mechanized travel is limited to designated routes than under Alternative A. In
addition, like Alternative B, Alternative D would not manage any areas as open to cross-country
travel within the North Delta OHV Area, thereby protecting the sensitive soils and downslope
waters from contamination from saline/selenium runoff associated with motorized uses.

Furthermore, all lands within 325 feet of perennial streams would be protected from surface
occupancy and would have SSR restrictions applied to them. Additional CSU restrictions would
be applied to the corridor spanning from 325 feet to 500 feet from the edge of the ordinary
high-water mark of perennial streams. The BLM would be less likely to approve new trails within
these buffer zones than under Alternative A. Impacts from travel management under Alternative
D would be further reduced by implementing comprehensive route designations for motorized
and mechanized travel on 617,240 acres.

Under Alternative D, there would be 53,700 acres of ROW exclusion areas (37 percent less
acreage than under Alternative A) and 276,500 acres of ROW avoidance areas (compared with
none under Alternative A). The types of impacts are the same as those described under
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Alternative A. The intensity and severity of impacts would depend on the type of activity or
development and the type or condition of water resources occurring in these areas.

Under Alternative D, 8 ACECs on 51,320 acres would be designated (71 percent more acres
than under Alternative A). The types of impacts are the same as those under Alternative A, but
would occur over a larger area.

Under Alternative D, the BLM would determine that |16 of the 29 eligible stream segments,
totaling 106 miles, are suitable for inclusion in the NWSRS. Impacts would be the same as those
described for Alternative D in Section 4.3.2, but would apply to water quality.

Cumulative

The cumulative impact analysis area used to analyze cumulative impacts on water quality and
watershed resources extends outside of the planning area, following fourth-order watershed
boundaries. The cumulative impact analysis area also includes the Colorado River downstream
to the US/Mexico border. This is because the BLM manages the resource to limit salinity
delivery into the river, based on the Colorado River Basin Salinity Control Act. Fourth-order
watersheds were used as the basic unit of analysis because impacts from most management
actions proposed under the RMP and other activity plans are not expected to have cumulative
hydrologic influence beyond this scale. Given that the hydrologic influence of the surrounding
area is primarily focused in the stream channels and that delineation of the cumulative impact
analysis area was based on watershed boundaries, the analysis area is sufficient. The hydrologic
influence of the planning area on areas outside it is primarily the result of hydrograph alteration
and quality of the water flowing from the area.

Potential cumulative impacts on water resources in the planning area would result from altering
functional vegetative communities and could lead to increased runoff and sediment/contaminant
delivery. Activities with impacts on water resources include management actions attributed to
the following:

e The alteration of natural vegetative communities (e.g., invasion of exotic species and
severe burns)

e Historic grazing practices

e Surface-disturbing actions in areas of low reclamation potential

e Conversion of native rangelands to irrigated agricultural lands (on non-BLM-
administered lands)

e Improper maintenance of transportation facilities
o Spills and leaks of substances used to develop mineral resources
e Recreational use
These activities cause surface disturbances by removing vegetation cover, displacing and

compacting soils, and altering soil structure and chemistry. The result is exposed surfaces that
increase the potential for runoff and erosion, which delivers sediment and contaminants to
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nearby waterways. Sedimentation in waterways can cause changes in water chemistry, as well as
geomorphic adjustments that could degrade stream function.

Urban growth and development is anticipated to have impacts on water quantity and quality as
the demand for water increases with urban expansion. Water right applications for waters
flowing from or through BLM-administered lands are also expected to rise along with the
demand. This includes water used on National Forest and private lands upstream of BLM-
administered lands. Impacts on quantity could affect wildlife habitat (e.g., riparian areas and
wetlands, aquatic habitat, wildlife, water quality, and fisheries). Major water projects being
initiated by counties and cities could have impacts on the Colorado River and other tributaries.
Dust accumulating on snow is also estimated to cost the river an additional 800,000 acre-feet of
water annually, or 5 percent of its annual flow (Painter et. al. 2010). Cumulatively, the overall
water diversions would be anticipated to have impacts on the Colorado River Compact. Loss of
vegetation and disturbed soils associated with construction and development would leave
denuded surfaces susceptible to soil detachment and transport during runoff. Increased runoff
and erosion following runoff and mass wasting could further deliver sediment and contaminants
to nearby waterways. In addition, agricultural runoff would introduce nutrients, pesticides, and
herbicides to shallow groundwater and adjacent hydrologic features.

Unavoidable water quality impacts include temporary increases in suspended load in flowing
streams as a result of culvert installation, vehicle use of low-water crossings, and livestock and
wildlife use of stream banks and wetlands; permitted channel fills resulting from construction of
oil and gas pads, roads, and pipelines; and the introduction of nutrients from irrigation of private
lands. Water quantity impacts include water withdrawals for livestock use; oil and gas and other
mineral resource exploration, development, and production; and watering of roads for dust
mitigation. Dust on snow resulting from fugitive dust production outside of the planning area
would continue to impact the timing of melt and the quantity of water available for downstream
users.

Reasonably foreseeable future actions on federal, state, private, and other lands in and next to
the planning area that could have an effect on water resources include energy and minerals
development, vegetation management, livestock grazing, recreation and visitor use, lands and
realty, roadway development, water diversions, spread of noxious/invasive weeds, wildland fires,
spread of forest insects and diseases, drought, and climate change. Without proper mitigation,
BMPs, and comprehensive planning, these activities could have similar impacts, as described
above.

Under all alternatives, water resources would receive certain levels of protection due to
management in accordance with the Clean Water Act, the Colorado River Salinity Control Act,
the Fundamentals of Rangeland Health and Standards and Guidelines for Grazing Administration,
and other applicable state and federal water quality standards. Site-specific mitigation and BMPs
for surface-disturbing activities would further reduce impacts on water resources. Adhering to
these standards would reduce many of the impacts from future actions. In addition, existing and
proposed stipulations designed to protect water resources would minimize sediment and
contaminant delivery potential by preventing or limiting surface-disturbing activities near
sensitive areas, such as hydrologic features, designated municipal watersheds and source water
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protection areas, and domestic wells. Stipulations and limitations for other resources (e.g.,
fisheries and riparian) that prevent or limit surface-disturbing activities would provide additional
protection for water resources.

Stipulations designed to protect water resources vary by alternative, as do stipulations for other
resources that provide additional protection for water resources. Under all alternatives, the
BLM would continue to oppose water right applications that could affect groundwater quantity
available to wildlife and livestock.

Alternative actions that allow the least amount of soil disturbance, loss of vegetation, energy and
minerals development, recreational use, and roadway/transportation facilities development
would be the least impactful on water resources. Also, alternative actions that have the most
restoration of plant communities, revegetation, and protected areas (such as ACECs or Wild
and Scenic Rivers eligibility or suitability interim management) would have the most beneficial
cumulative impacts on water resources.

4.3.4 Vegetation

This section discusses impacts on vegetation, forests and woodlands, rangelands, riparian areas,
and weeds from proposed management actions of other resources and resource uses. Existing
conditions are described in Section 3.1.5 (Vegetation).

Methods and Assumptions

Impacts were determined by assessing which actions, if any, would change the upland vegetation,
riparian and wetland vegetation, and weed indicators described below. Some impacts are direct,
while others are indirect and affect vegetation through a change in another resource. Direct
impacts on vegetation include disrupting, damaging, or removing vegetation, thereby reducing
area, amount, or condition of native vegetation. Included among these are actions that reduce
total numbers of plant species and actions that reduce or cause the loss of diversity, vigor, or
structure of vegetation, or that degrade its function for wildlife habitat.

Indirect impacts are those that cannot be absolutely linked to one action, such as decreased
plant vigor or health from dust or reduced water quality. Other indirect impacts include loss of
habitat suitable for vegetation colonization due to surface disturbance; introduction of weeds
that compete with desirable, native vegetation; conditions that enhance the spread of weeds;
and general loss of habitat due to surface occupancy or soil compaction.

Indicators

Table 4-24 (Vegetation Indicators and Desired Trends) presents indicators and desired trends
relating to upland vegetation, riparian and wetland vegetation, and weeds. The consolidated
indicators are intended to incorporate and simplify the indicators listed under the BLM
Colorado Public Land Health Standards 2 and 3 (BLM 1997) (see Appendix C [BLM Standards
for Public Land Health and Guidelines for Livestock Grazing Management in Colorado]).
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Table 4-24
Vegetation Indicators and Desired Trends

Consolidated
Indicator

Desired Trend!

Upland Vegetation Communities

Condition of
native vegetation
communities and
individual native
plant species

Native plant communities are distributed across the landscape with a density,
composition, and frequency of species suitable to ensure reproductive capability
and sustainability.

Photosynthetic activity is evident throughout the growing season.

Diversity and density of plant species are in balance with habitat/landscape
potential and exhibit resilience to human activities, insect infestations, disease, fire
risks, and tree mortality rates.

Appropriate plant litter accumulates and is evenly distributed across the landscape.

Connectivity Landscapes exhibit habitat connectivity or corridors presence to prevent habitat
fragmentation.

Age class Plants are present in mixed age classes sufficient to sustain recruitment and

distribution mortality fluctuations; landscapes are composed of several plant communities that

may be in a variety of successional stages and patterns.

Riparian and Wetland Vegetation

Condition of
riparian vegetation
community and
individual riparian
plant species

Vegetation is dominated by an appropriate mix of native or desirable introduced
species.

Vigorous desirable plants are present.

There is vegetation with diverse age class structure, appropriate vertical structure,
and adequate composition, cover, and density.

Plant species indicate maintenance of riparian moisture characteristics.
Vegetation colonizes point bars with a range of age classes and successional stages.
Vigorous desirable plants are present.

Stream bank vegetation is composed of species and communities that have root
systems capable of withstanding high stream flows.

Hydrologic
functionality

Stream is in balance with the water and sediment being supplied by the watershed.
Vegetation and free water indicate high water tables.
An active floodplain is present.

Residual floodplain vegetation is available to capture and retain sediment and
dissipate flood energies.

Stream channels have size and meander pattern appropriate for the streams’
position in the landscape and parent materials.

Woody debris contributes to the character of the stream channel morphology.

Weeds

Invasive species

Noxious weeds and undesirable species are minimal in the overall plant
community.

Appropriate plant litter accumulates and is evenly distributed across the landscape.

'Desired trends are adapted from the indicators in the BLM Colorado Public Land Health Standards (BLM 1997).
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Assumptions
In addition to the assumptions in Section 4.1.1, the analysis assumes the following:

e Annual climatic fluctuation would continue to influence the health and productivity
of plant communities

Nature and Type of Effects

All Vegetation Communities and Weeds

The type, abundance, and distribution of vegetation communities within the decision area would
be affected under all alternatives. To simplify the discussion, impacts on vegetation are discussed
in terms of different types of actions associated with BLM management programs. These are
presented in Table 4-25 (Impacts on Vegetation from BLM Management Programs). The
discussion that follows describes how each type of action affects the indicators listed above.

Vegetation manipulation. Vegetation manipulation includes actions designed to alter vegetation
from its current state such as weed treatments, habitat enhancements, forage improvement,
fuels treatments, and restoration and rehabilitation activities. With the exception of weed
treatments, vegetation manipulation associated with the management programs in Table 4-25
would directly alter the condition of native vegetation communities by changing the density,
composition, and frequency of species within the communities. Vegetation manipulations in a
given area would favor some plant species to the detriment of other species (Wagner et al.
2010). They could also affect individual plant species through introduction of new genetic
material into local populations by way of seedings or plantings. Despite the use of best
management practices, desired results on vegetation condition may not always be achieved due
to such factors as weather patterns, availability of seeds, or unproven restoration techniques.

Some vegetation manipulation would directly alter age class distribution by converting areas of
later seral vegetation to an earlier seral stage. Some restoration treatments could encourage
development of later seral vegetation by introducing later seral species through seeding or
planting, or by speeding up seral transition times through actions like thinning woodland stands.
Fuels treatments could affect natural fire patterns and frequencies, thereby reducing the
incidence of large or severe wildfire (van Leeuwen 2008) and the amount of early seral post-
burn vegetation.

Vegetation manipulation that changes age class distribution within a larger area of a given age
class could directly reduce habitat connectivity. Habitat connectivity could be increased through
vegetation manipulation designed to restore vegetation, or seral transition of an area to better
match the surrounding vegetation.

All types of vegetation manipulation affect invasive species, both directly and indirectly. Invasive
species change vegetation condition by outcompeting native plants for space, water, nutrients
(Sakai et al. 2001), and other resources, and by preventing native species seedling germination
and establishment. Among the different types of vegetation manipulations, weed treatments are
the most likely to directly reduce invasive species. However, they can also result in unintended
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Table 4-25

Impacts on Vegetation fromm BLM Management Programs

Management Program

Types of Action

Land Health

Air
Soil and water

Vegetation

Fish and wildlife

Special status species

Fire and fuels

Livestock grazing

Recreation

Travel and transportation

Mineral resources
Forestry

Visual resources
Lands and realty

Special designations

Vegetation manipulation
Direct protections
Incidental protections
Incidental protections
Natural processes
Vegetation manipulation
Direct protections
Vegetation manipulation
Incidental protections
Natural processes
Vegetation manipulation
Incidental protections
Natural processes
Vegetation manipulation
Natural processes
Surface disturbance
Vegetation manipulation
Surface disturbance related to range projects
Resource use

Surface disturbance
Surface disturbance
Surface disturbance
Surface disturbance
Resource use

Incidental protections
Surface disturbance
Incidental protections
Incidental protections
Direct protections

damage to native, desirable species (Crone et al. 2009). Other vegetation manipulations often
result in an unintended increase of invasive species through associated soil disturbance, seed and
soil introductions, and reduced native species competition (Merriam et al. 2006).

The condition of the riparian vegetation community, individual riparian plant species, and
hydrologic functionality would be directly improved with vegetation manipulations in the riparian
zone. These include weed treatments, native species planting, fuels projects to protect riparian

communities from fire, and channel manipulations to increase overbank flooding or reduce bank
erosion. Other types of vegetation manipulations would not affect the riparian condition or

hydrologic functionality.

Direct Protections. Direct protections are use restrictions specifically designed to protect high-
priority native vegetation communities or fish, wildlife, and special status species habitat. These
would limit or modify uses in special vegetation or habitat types. Such use restrictions would
reduce damage to the condition of native vegetation communities and individual native plant
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species in areas that are important for regional vegetation diversity and quality. Likewise, use
restrictions would minimize connectivity loss and would be more likely to retain existing age
class distribution within these specific areas. Use restrictions would also minimize the
introduction or spread of invasive species by prohibiting or limiting actions that cause soil
disturbance, seed and soil introductions, and reduced native species competition.

Incidental Protections. Incidental protections are use restrictions designed to protect other

resources in the decision area, such as cultural, soil, and water resources, viewsheds, recreation
settings in SRMAs, or specially designated areas, such as WSA:s. Incidental protections would
restrict vegetation removal or other surface-disturbing activities to varying degrees in protected
areas. This could reduce further damage from uses to the consolidated indicators. However,
priority vegetation would not be targeted. Incidental protections could hinder some types of
restoration actions needed to improve degraded vegetation conditions. Otherwise, with the
exception of location, impacts are similar to those described for direct protections.

Incidental protections associated with VRM Classes | and Il would preserve or retain the existing
landscape character. They would restrict surface-disturbing activities and would retain existing
vegetation. Areas managed as VRM Classes Ill or IV would be subject to actions that allow for
greater landscape modification and therefore greater surface disturbance. However, vegetation
management could be constrained in these areas so that vegetation objectives and desired
trends could be difficult to achieve.

Incidental protections associated with BLM-administered land exchanges, disposals, and
acquisitions could reduce the fragmentation of decision area BLM-administered lands. This could
improve the BLM’s ability to implement management actions that would improve the condition
of native vegetation communities and desired age class distribution in communities. Conversely,
land disposals could increase fragmentation if the disposed land is developed. Land acquisitions
would allow vegetation to be managed under BLM direction, although areas impacted by
noxious and invasive species could impair the BLM’s capacity to restore and maintain native
vegetation conditions.

Natural processes. Natural processes are the disturbances under which ecosystems have
developed, and the ecosystem’s responses. They do not include human-related disturbances.
Natural processes include vegetation succession, wildlife herbivory, wildland fire, drought,
climate shifts, flooding and mass wasting events, and disease and parasite spread. Some BLM
management programs affect the occurrence of some natural processes, which results in an
indirect impact on one or more of the consolidated indicators. Generally, indicators benefit
when natural processes are intact at the landscape level. However, natural processes can be
damaging to the indicators at the site level, in fragmented landscapes, or when the natural
processes themselves become altered. The primary indirect management impacts on vegetation
that occur as a result of management influences on natural processes are discussed below.

Wildlife herbivory affects condition of the native vegetation community and individual species
(Mothershead and Marquis 2000). The native vegetation communities are adapted to some level
of wildlife herbivory, but alterations of use patterns and intensity can affect vegetation condition.
Recreation management, travel and transportation, and vegetation manipulations to improve
wildlife habitat are examples of activities that indirectly affect distribution of hunters and wildlife
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and consequently herbivory intensity and use. Where use is heavy, vegetation condition is likely
to decline, with palatable species being particularly hard hit.

Wildland fire primarily affects age class distribution, connectivity, vegetation community
condition, and invasive species (Keeley et al. 2003). When management reduces wildland fire
frequency by controlling natural ignitions, the indirect impact is that vegetation ages across the
landscape, and early successional vegetation communities and early seral plant species are
diminished (Collins et al. 2001).

Fire suppression may directly preserve condition of some vegetation communities, as well as
habitat connectivity. This is particularly important in areas where fire frequency has increased as
a result of weed invasion, or where a fragmented landscape has reduced some vegetation
communities or habitat types to a rare status. Fire also increases opportunities for invasive
species to expand (Brooks et al. 2004; Brooks and Pyke 2001), so fire suppression can indirectly
limit expansion.

Drought affects the condition of the plant community and age class distribution. Plant
communities in the planning area are adapted to some level of drought, but vigor, composition,
and density can all be reduced as a result of drought. Drought can create conditions that favor
certain invasive species or communities, or promote insects and disease (Hellmann et al. 2007).
Management interacts with drought primarily through livestock grazing and fire management.
Livestock grazing during times of drought stress can be particularly damaging to vegetation.
Natural fires are most frequent and intense during times of drought. Fire suppression during
these times can result in larger deviations from the natural age class distribution than at other
times.

Flooding affects riparian vegetation condition and hydrologic functionality. Most of the riparian
plant communities, as well as the stream channels, have resulted from a regime of periodic
flooding. Management can have a small influence on flooding processes, mainly by reducing the
alteration and loss of floods. When instream flows are secured, riparian vegetation and
hydrologic functionality are less likely to be degraded by water depletions and lack of flooding.

Surface disturbance. This could occur as a result of permitted activities (e.g., mineral exploration
and development, ROWs, and forestry), casual use (e.g., recreation and motorized vehicle use),
and resource management (e.g., fire suppression and fuels treatments). Permitted surface-
disturbing activities often involve vegetation removal, which would reduce condition of native
vegetation communities and individual native plant species, alter age class distribution, reduce
connectivity, and encourage the spread of invasive species. Resource management for fire,
forestry, vegetation, and wildlife would cause surface disturbance in the short-term through
vegetation removal and manipulation, but would ultimately improve vegetation conditions over
the long term.

In addition, activities that would disturb soils could cause erosion, topsoil and biological soil
crust loss, and soil compaction. This could affect vegetation’s ability to regenerate and could
facilitate weed introduction and spread. Soil compaction results in decreased vegetation cover
and more exposure of the soil surface to erosion (Burton et al. 2008). Soil compaction may also
affect the size and abundance of plants by reducing moisture availability and precluding adequate
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taproot penetration to deeper horizons (Ouren et al. 2007). Furthermore, surface-disturbing
activities could increase dust, which could cover existing vegetation and impair plant
photosynthesis and respiration. Resulting impacts could include lowered plant vigor and growth
rate, altered or disrupted pollination, and increased susceptibility to disease, drought, or insect
attack. As a result, surface-disturbing activities could affect the density, composition, and
frequency of species in an area, thus affecting native vegetation condition.

Placing subsurface or temporary facilities in highly degraded areas may benefit vegetation if more
desirable species become established following reclamation. Reclamation can reintroduce a
native seed source into areas where noxious and invasive species dominate the landscape.
Reclamation could also affect individual plant species through introduction of weeds or new
genetic material into local populations by way of seedings or plantings. In most cases, soils in
reclaimed areas would be recontoured, stabilized with topsoil spreading, and seeded during
interim or final reclamation. Despite the use of best reclamation practices, desired results of
vegetation condition may not always be achieved due to such factors as weather patterns, seed
availability, or unproven restoration techniques.

Impacts are more likely to occur in easily accessible areas, where visitation would be high, and in
areas open to cross-country travel, particularly motorized use, and to a lesser extent,
mechanized use. Some vegetation communities, such as salt desert shrub and lower elevation
sagebrush, take longer to recover from disturbance, especially during prolonged drought, and
are more susceptible to weed invasion. Impacts on these communities would be greater than for
other desired vegetation communities, such as mountain shrub or high-elevation sagebrush,
which generally respond more favorably to disturbance and are less prone to weed invasion.
Fewer impacts on vegetation would occur in previously disturbed or developed areas because
past and current use has already impacted these areas (Marion and Cole 1996), although further
impacts could still occur.

Impacts from surface-disturbing activities specific to certain management programs are:

e Recreation. Management of RMAs would aim to draw users to certain areas for
certain recreational uses. Impacts on vegetation could be limited through specialized
management tools that limit or prohibit surface-disturbing activities (e.g., campsite
designation, permits, area closures, and limitations on the number of users,
duration, and types of uses). However, impacts would occur where such facilities as
campsites, parking lots, trails, roads, and restrooms are constructed. Impacts from
recreation could also occur outside of RMAs. For example, RMAs managed for
nonmotorized use could displace motorized use to other parts of the decision area,
resulting in increased surface disturbance and fragmentation of vegetation
communities outside of the recreation management area (RMA). Because recreation
is not the focus of management attention outside of RMAs, impacts from dispersed
recreation could be more difficult to monitor for.

e Llands and Realty. ROWs are often linear and may extend for many miles, increasing
the potential for weeds to be introduced or spread over large distances. ROW
avoidance and exclusion areas would be managed to reduce or avoid impacts on
vegetation and weeds. ROW corridors would be managed to concentrate
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placement of large linear facilities and other ROWV development in less-sensitive
areas and to minimize the connectivity loss and total vegetation disturbance acreage.
In general, the more acres that are identified as ROW avoidance and exclusion
areas, the less likely the impacts on vegetation.

e Mineral Resources. The amount of land that is open to fluid minerals leasing or other
mineral use does not necessarily indicate the number of acres that would be directly
disturbed. No Leasing areas or NSO and NGD stipulations would protect
vegetation from removal or disturbance in these areas. CSU and SSR stipulations
would provide a lower level of protection by allowing surface-disturbing activities
but protecting the most sensitive resources through relocating activities. TL
stipulations would not protect vegetation in most instances, but might reduce the
extent of damage, such as where soils are protected from surface-disturbing
activities during sensitive periods, which could prevent destruction of plant crowns
and roots. Stipulations that would be applied under each alternative are presented in
Table 2-2.

e livestock Grazing. Stock ponds and other range developments would permanently
remove vegetation within their footprint and would concentrate livestock, thus
increasing surface-disturbing impacts in certain areas.

e Travel and Transportation. In general, the more acres that are closed to motorized
vehicle use and cross-country motorized vehicle use, the fewer the impacts on
vegetation from surface disturbance, as such uses can damage or destroy vegetation,
increase dust, spread weeds, and compact soils (Ouren et al. 2007). Impacts would
be reduced in areas that are limited to designated routes, as motorized vehicles that
remain on routes would be less likely to damage or destroy vegetation, though
weeds could still be spread.

Resource use. These impacts include vegetation consumption from livestock grazing, as well as
forestry activities and collection of plant materials, where vegetation is removed for other uses.
Forestry activities, particularly wood harvest, would alter vegetation age class distribution and
connectivity by reducing standing biomass and altering age class distribution, stand structure, and
vegetation patches size and distribution. However, forest and woodland product management
could be used as a tool to directly and indirectly improve forest health. Seed collection could
disturb vegetation and impair some species’ reproduction or vigor. The more acres open to
wood product harvest and plant material collection, the higher the potential for vegetation
impacts.

Impacts from livestock grazing include changes to the native vegetation condition through
vegetation removal, nutrient cycling rate changes (de Mazancourt et al. 1998), and species
composition (Milchunas and Lauenroth 1993; Hayes and Holl 2003). Improper management of
livestock grazing can also change vegetation condition by reducing palatable species, thereby
giving a competitive advantage to unpalatable species. Livestock often use riparian and wetland
areas for water and shade, which could reduce riparian community condition and hydrologic
functionality. Furthermore, grazing can reduce litter and fine fuel loading, which could reduce
fire size and severity. Impacts would vary depending on the timing of use, duration, type of
vegetation impacted, and grazing intensity. In general, while livestock grazing management would
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play a large role in determining the extent of impacts, the more acres that are open to grazing
and the higher the AUMs permitted under a given alternative, the greater the acreage that could
be subject to the impacts listed above to varying degrees.

Effects Common to All Alternatives

Under all alternatives, the fire management plan would be maintained, which would provide
consistent fire management across the planning area, regardless of land ownership. This would
have landscape-level effects on vegetation by coordinating efforts to manage fire activities over a
large scale and with other types of vegetation manipulations.

Under all alternatives, 28,060 acres of BLM surface/federal minerals would remain withdrawn
from locatable mineral entry. This would prevent impacts caused by mineral resource
development, as described under Nature and Type of Effects, above.

Five WSAs (36,160 acres) would be managed under all alternatives. These areas would be
managed as ROW exclusion, closed to mineral resource leasing and development, and closed to
wood cutting, product sales, and harvest. This would reduce impacts on vegetation, as described
above under Nature and Type of Effects.

Implementing management for the following resources would have negligible or no impact on
vegetation and are therefore not discussed in detail: air quality and public health and safety.

Weeds

Under all alternatives, the BLM would implement integrated weed management using the UFO
weed management strategy (BLM 2010c). Weed control and prevention measures would help
reduce weed cover in the planning area and would prevent weed introduction and spread over
the long term. The herbicide use protocols and standard operating procedures, as described in
the Programmatic EIS for Vegetation Treatments Using Herbicides (BLM 2007a), would be
followed to reduce impacts on nontarget vegetation from herbicide treatments.

Alternative A

Upland Vegetation

In general, Alternative A would rely on management guidance that would not reflect current
conditions and issues and would lack a landscape-level approach to land planning. Inadvertent
impacts on native vegetation condition, connectivity, and age class distribution could result from
implementing this alternative.

Soil protections for erodible and saline soils and steep slopes, as well as water protections for
waterfowl! and shorebirds through the use of NSO, CSU, and TL stipulations, would reduce the
potential for impacts from surface-disturbing activities in these areas, as described under
Nature and Type of Effects (surface disturbance).

The lack of comprehensive planning for vegetation, fish and wildlife, and special status species
would result in vegetation and habitat management that is applied on a case-by-case basis and
could result in conflicting or inefficient actions. There would be no particular protection for
vegetation beyond the BLM Colorado Public Land Health Standards (BLM 1997), although
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management flexibility would allow the BLM to adaptively manage resources. Vegetation and
weed treatments and range improvements would be carried out, which would change vegetation
condition, connectivity, and age class distribution to some degree, but current trends would
continue.

Land health management would aim to meet the BLM Colorado Public Land Health Standards
(BLM 1997).

Fire management under Alternative A would use mechanical treatments, prescribed fire,
seeding, and herbicide to achieve desired objectives, but there would be no guidance for the use
of minimum-impact suppression techniques or Emergency Stabilization and Rehabilitation.
Wildland fire use would also be allowed according to the Fire Management Plan. These would
increase the potential for impacts from fire, as described under Nature and Type of Effects
(natural processes).

Areas managed as VRM Class | and |l on 66,250 acres would provide incidental protection of
vegetation, as described under Nature and Type of Effects (incidental protections).

Alternative A would impose few restrictions on forestry activities within the decision area, as
commercial harvest of all vegetation types would be allowed within forest management areas.
Impacts would be reduced on 110,160 acres where wood product sales and harvest would be
prohibited.

The types of impacts from grazing are the same as those described under Nature and Type of
Effects (vegetation manipulation, surface disturbance related to range projects, and resource
use). The BLM would manage 658,540 acres as open and 17,260 acres as closed to grazing under
Alternative A.

The types of impacts from recreation under Alternative A are the same as those described
under Nature and Type of Effects (surface disturbance). The BLM would have the ability to
intensively manage SRMAs, though it could struggle to accommodate current and future levels of
recreation as population and recreation use increase. This could increase impacts on vegetation
from surface disturbance throughout the decision area. Two SRMAs would be managed on
49,320 acres, and no ERMAs would be managed under this alternative. The remaining 626,480
acres within the decision area would be managed to meet basic recreation needs, although
recreation would not be the management priority in these areas.

The types of impacts from motorized use under Alternative A are the same as those described
under Nature and Type of Effects (surface disturbance); cross-country travel motorized use
would be allowed on 8,560 acres. The potential for impacts would be eliminated on 56,150
acres that would be closed to motorized use and reduced on 145,300 acres that would be
limited to designated routes for motorized and mechanized travel.

Lands and realty management actions would identify 85,080 acres as ROWV exclusion, which
would protect vegetation or minimize impacts from surface disturbance in these areas (see
Nature and Type of Effects, above). In addition, 297,930 acres would be open to development
of major utility corridors, and impacts on vegetation would be concentrated within any
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corridors that are designated, including the designated West-wide Energy Corridor (26,880
acres).

Under Alternative A, the types of impacts from coal leasing are the same as those described for
surface disturbance under Nature and Type of Effects. Areas unacceptable for coal leasing,
unsuitable for surface mining, and stipulations on open lands would reduce vegetation impacts
from coal mining and surface disturbance on these lands.

The minimal restrictions on fluid mineral development would result in a reasonably foreseeable
development scenario similar to that projected in the Reasonably Foreseeable Development
Scenario for the UFO (BLM 2012d) as discussed under Section 4.1.1. Under Alternative A, the
types of impacts from fluid mineral leasing are the same as those described for surface
disturbance under Nature and Type of Effects; 631,580 acres of BLM surface/federal minerals
are open to fluid minerals leasing. Areas closed to fluid minerals leasing (44,220 acres), as well as
stipulations on open lands, would reduce vegetation impacts from fluid minerals leasing on these
lands. NSO stipulations would be applied on 24,890 acres of BLM surface/federal minerals, and
CSU stipulations would be applied on 110,180 acres of BLM surface/federal minerals, which
would reduce the impact of fluid mineral development on vegetation.

Under Alternative A, 27,690 acres would be recommended for withdrawal from locatable
mineral entry. If withdrawn, these areas would provide additional protection to vegetation from
surface-disturbing activities, as described above under Nature and Type of Effects.

Five ACECs would be managed on 30,000 acres. Within these areas, vegetation would be
protected from surface-disturbing activities through such measures as applying an NSO
stipulation and closure to OHVs, major utility development, and mineral resource leasing and
development. However, the BLM would not manage ecological emphasis areas under Alternative
A, which would provide no associated protections to minimize the loss of vegetation community
connectivity and would not improve the potential for plant migration in response to climate
change.

No lands with wilderness characteristics would be managed under Alternative A, so no special
protections would be afforded to those areas, and no incidental protections of vegetation would
occur.

The Tabeguache Area (8,060 acres) would be managed to preserve its wilderness character. It
would be closed to motorized and mechanized travel, managed as ROW exclusion, closed to
mineral resource leasing and development, and closed to wood cutting and wood product sales
and harvest. This would help to reduce impacts caused by surface-disturbing activities, as
described under Nature and Type of Effects.

Riparian and Wetland Vegetation

In addition to the impacts described above under Upland Vegetation, riparian and aquatic
zones would be protected on 15,350 acres. There would be some riparian vegetation
management to restore and enhance riparian vegetation, which would maintain or improve
riparian vegetation conditions and hydrologic functionality. The BLM would apply a CSU
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stipulation within the riparian vegetation zone in the western half of the decision area, which
would reduce impacts on the condition of riparian vegetation and hydrologic functionality.

Riparian areas within the San Miguel SRMA could be impacted by increased visitation. Over time,
recreation would increase surface-disturbing impacts on riparian and wetland areas as regional
population and subsequent recreation use increases.

Under Alternative A, the San Miguel River ACEC (22,780 acres) would be maintained to protect
riparian and wetland vegetation. The protections are the same as those described under Upland
Vegetation. In addition, 29 river segments (154.1 miles) would be managed as eligible for
inclusion in the NWSRS. Interim protective management guidelines would provide incidental
protection to riparian and wetland vegetation from surface-disturbing activities in these areas.

Weeds

In addition to the impacts described above for Upland Vegetation, over time, recreation would
have increasing impacts on weed spread. This is because users and vehicles would introduce and
spread weeds throughout the decision area, and population and recreation use would increase.

Alternative B

Upland Vegetation

Under Alternative B, the BLM would implement protective management measures for
vegetation, stipulations, and restrictions to reduce impacts from resource uses. Management
direction would have an ecological focus, with existing uses geared toward ensuring the
protection of natural values.

Under Alternative B, protection of saline/selenium soils and steep slopes (ROW exclusion,
NSO, and NGD), potential biological soil crust on 7,360 acres (ROW exclusion, CSU, and SSR),
and saturated soils (TL) would be greater than those described for Alternative A and would
reduce impacts from surface-disturbing activities, as described under Nature and Type of
Effects. The NSO/NGD restriction on saline/selenium soils under Alternative B would
encompass 107,170 acres. For Alternative B, steep slopes are defined as having a slope equal to
or greater than 30 percent.

Beyond the protection of saline/selenium soils described under Alternative B (i.e., managing
these soils as ROW exclusion areas), Alternative B.| also would apply NSO within 0.25-mile of
saline/selenium soils (7,390 acres in the North Fork area) and would prohibit leasing (12,660
acres) on these soils in the North Fork area. Alternative B.| also would apply NSO within the
100-year floodplain of any stream or river system. These protections would reduce vegetation
impacts from surface-disturbing activities in the North Fork area beyond Alternative B.

Vegetation management under Alternative B would emphasize improving and restoring
vegetation. The BLM would require the use of locally derived native species for revegetation,
which would help to reestablish native vegetation, maintain local genetic characteristics, and
reduce the potential of weed establishment. In addition, the BLM would open 444,160 acres to
seed-collection permits. Exemplary, ancient, and rare vegetation communities would be closed
to seed collection and would be managed as ROW exclusion; NSO and NGD stipulations would
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be applied, which would reduce the potential for disturbance or removal of vegetation in these
communities.

Land health management would aim to fully meet or exceed BLM Colorado Public Land Health
Standards (BLM 1997), which would be a higher standard than under Alternative A. To achieve
this, the BLM would close areas, or limit or modify activities in areas not meeting or meeting
with problems the standards, to improve land health. The BLM would also manage these areas
as ROW avoidance areas and would apply CSU and SSR stipulations. By doing so, impacts from
surface disturbance on vegetation would be reduced.

Similarly, fish and wildlife and special status species management under Alternative B would
improve and protect vegetation by designating 12 ecological emphasis areas (242,580 acres).
Measures to reduce impacts from surface disturbance would be taken within these areas, as
186,070 acres would be ROW exclusion, and 56,490 acres would be ROW avoidance. In
addition, NSO restrictions would be applied on 207,310 acres (239,320 acres under Alternative
B.1) of ecological emphasis areas, CSU would be applied on 35,250 acres (234,690 acres under
Alternative B.1), and SSR would be applied on 242,560 acres. Due to these restrictions,
ecological emphasis areas would provide opportunities for reduced vegetation communities’
fragmentation and improved plant migration potential in response to climate change. Occupied
habitat of known populations of federally listed species would be ROW exclusion areas.
Compared with Alternative A, other closures, NL areas, and NSO, CSU, SSR, and NGD
restrictions to protect wildlife and special status species would further protect vegetation in
these areas from surface disturbance, as described under Nature and Type of Effects.

The BLM would transplant or seed local native species to improve long-term survival of plant
populations. In addition, unnatural soil and vegetation disturbance would be minimized in
ecological emphasis areas to reduce barriers to plant migration. This would help to improve
vegetation connectivity and would preserve native vegetation condition by maintaining genetic
diversity. These actions would reduce the potential effects of climate change on vegetation.

Under Alternative B, the BLM would emphasize the use of prescribed and managed fire over
mechanical treatments and other methods to meet resource objectives. This could limit the
BLM’s ability to achieve resource objectives and desired trends, but it could reduce the potential
for an uncharacteristically large or intense wildfire that could damage large expanses of
vegetation. This could have impacts on vegetation condition, vegetation fragmentation, and
vegetation conversion to an early seral stage. Minimum-impact suppression tactics would be
used to reduce impacts on vegetation from fire suppression, and emergency stabilization and
response treatments would be implemented after wildland fires occur. The types of impacts are
similar to those described under Nature and Type of Effects (vegetation manipulation).

Under Alternative B, the types of impacts from visual resources management are the same as
those described under Alternative A. However, under Alternative B, 229,440 acres (3 times
more acres than under Alternative A) would be managed as VRM Class | and Il. Under
Alternative B.1, 235,510 acres would be managed as VRM Classes | and |l (3 times more acres
than under Alternative A, and slightly more than Alternative B). In addition, NSO and NGD
restrictions would be applied in VRM Class | areas, and CSU and SSR restrictions would be
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applied in VRM Class Il and Il areas. Impacts are as described under Nature and Type of
Effects (incidental protections and surface disturbance).

Under Alternative B, seven lands with wilderness characteristics units (41,780 acres) would be
managed to protect those wilderness characteristics. Surface-disturbing activities would be
restricted within these areas, which would include such management actions as designating
ROW exclusion; closing to motorized and mechanized travel; closing to mineral materials
disposal, nonenergy solid mineral leasing, and coal leasing; recommending for withdrawal from
locatable mineral entry; and applying NL and NGD for fluid mineral leasing and geophysical
exploration. These restrictions would reduce the potential for impacts from surface disturbance,
as described under Nature and Type of Effects.

Under Alternative B, forestry would be managed more intensively than under Alternative A,
with 675,800 acres of forest management units designated. Harvest of minor forest and
woodland products would be allowed for certain tree species in certain areas. Impacts are as
described above under Nature and Type of Effects (resource use). Impacts would be
eliminated on 396,800 acres (4 times more than under Alternative A) that would be closed to
wood product sales and harvest.

The types of impacts from grazing are the same as those described under Nature and Type of
Effects (vegetation manipulation, surface disturbance related to range projects, resource use).
Under this alternative, the BLM would manage 510,070 acres as open (23 percent fewer acres
than under Alternative A), and 165,730 acres as closed to grazing (nearly 10 times more acres
than under Alternative A). Emphasis would be placed on decreasing grazing preference and
improving rangeland health through grazing management strategies. In addition, the BLM would
require a minimum of three years rest in disturbed areas, which would allow forage plants to
fully or partially recover, resulting in improved vegetation condition through increased
vegetative production, vigor, seed production, litter accumulation, and seedling establishment.
Improved vigor and reproduction capabilities would allow native vegetation to compete more
favorably with weedy species. In addition, the BLM would prohibit new range improvement
projects and would thus prevent additional vegetation disturbance or removal.

The types of impacts from recreation are the same as those described under Nature and Type
of Effects (surface disturbance). The BLM would manage || SRMAs on 244,050 acres (5 times
more acres than under Alternative A) and no ERMAs. The remaining 432,880 acres within the
decision area would be managed to meet basic recreation needs, although recreation would not
be the management priority in these areas. Certain SRMAs or portions of SRMAs would be
closed to dispersed camping and overnight use, and activities would be allowed if they were to
support the management objectives of the overlying special designations or ecological emphasis
areas. This would help to reduce vegetation impacts in those areas that have been identified for
special management. The emphasis within many of the SRMAs would be largely on
nonmotorized, nonmechanized trail and backcountry activities, which would reduce impacts as
described above under Nature and Type of Effects. Impacts would be more likely to occur in
RMZs that are managed for motorized and mechanized trail riding, as these are associated with
greater surface disturbance.

Uncompahgre Draft Resource Management Plan Revision and Environmental Impact Statement 4-115



4. Environmental Consequences (Vegetation)

Cross-country motorized use would not be allowed within the decision area, which would
prevent the types of impacts described above under Nature and Type of Effects (surface
disturbance). Areas closed to motorized or motorized and mechanized use on 114,260 acres
(twice as many acres as under Alternative A) and limited to designated routes on 561,540 acres
(4 times more acres than under Alternative A) would reduce the potential for these impacts.

Management of 197,370 acres of ROW avoidance and 428,060 acres of ROW exclusion areas (5
times more acres than under Alternative A) would reduce impacts on vegetation, as described
under Nature and Type of Effects (surface disturbance). Furthermore, 14 additional utility
corridors than under Alternative A would be managed on 37,420 additional acres, which would
concentrate vegetation impacts and reduce the potential for widespread fragmentation within
the decision area.

Under Alternative B, the types of impacts from coal leasing are the same as those described for
surface disturbance under Nature and Type of Effects. As described in Section 4.4.3 (Energy
and Minerals, Effects Common to All Alternatives, Solid Leasable Minerals—Coal), coal
production is expected to remain the same across all alternatives. The impact on vegetation is
expected to be the same as under Alternative A.

Under Alternative B, the types of impacts from fluid mineral leasing are the same as those
described for surface disturbance under Nature and Type of Effects. Restrictions on fluid
mineral development would result in fewer new and exploratory development wells drilled and
associated surface-disturbance than Alternative A. Under Alternative B, 505,860 acres of BLM
surface/federal minerals would be open to fluid minerals leasing (20 percent fewer acres than
under Alternative A). Areas closed to fluid minerals leasing on 169,940 acres of BLM
surface/federal minerals (almost 4 times more acres than under Alternative A), as well as
stipulations on open lands, would reduce vegetation impacts from surface disturbance caused by
fluid mineral leasing on these lands. Of the of BLM surface/federal minerals open to fluid mineral
leasing, NSO stipulations would be applied on 364,890 acres (15 times more acres than under
Alternative A), and CSU stipulations would be applied on 140,910 acres (28 percent more acres
than under Alternative A).

Under Alternative B.1, the BLM would manage 461,940 acres of BLM surface/federal minerals as
open to oil and gas leasing (27 percent fewer acres than under Alternative A) and 213,860 acres
of BLM surface/federal minerals as closed (almost 5 times more acres than under Alternative A),
which would reduce vegetation impacts from surface disturbance caused by fluid minerals
leasing. On BLM surface/federal minerals open to fluid mineral leasing, NSO stipulations would
be applied on 325,940 acres (I3 times more acres than under Alternative A), and CSU
stipulations would be applied on 135,950 acres (23 percent more acres than under Alternative
A). These actions would reduce the potential for impacts on vegetation in the North Fork area
more than Alternative B.

Under Alternative B, 366,730 acres of BLM surface/federal minerals would be recommended for
withdrawal from locatable mineral entry (13 times more acres than under Alternative A). If
withdrawn, these areas would provide additional protection to vegetation from surface-
disturbing activities, as described above under Nature and Type of Effects.
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Fifteen ACECs would be managed on 215,840 acres (7 times more acres than under Alternative
A). All ACECs would be managed as ROW exclusion, recommended for withdrawal from
locatable mineral entry, and closed to mineral materials disposal and nonenergy solid mineral
leasing. Additional restrictions would be applied for each ACEC; as such, vegetation would
generally be protected from surface disturbance within these areas.

Impacts from managing the Tabeguache Area are similar to those described for Alternative A,
though Alternative B would require an SSR restriction in the area, thereby providing additional
protection to vegetation from surface disturbance.

Riparian and Wetland Vegetation

In addition to the impacts described under Alternative B, Upland Vegetation, the BLM would
apply NL areas, NGD restrictions, and ROW avoidance areas around major river corridors;
ROW exclusion within 325 feet of perennial streams; ROW exclusion within 100 feet of
riparian and wetland areas, seeps, and springs; mineral materials disposal closures within 500
feet of riparian areas; wood products collection and harvest and other plant products collection
closures within 100 feet of riparian areas; and NSO and NGD stipulations within 660 feet of
perennial and intermittent waters and naturally occurring wetlands, springs, and seeps. This
would protect riparian vegetation condition and hydrologic functionality, as well as reducing
impacts from surface-disturbing activities. Permitted recreation activities or events would be
prohibited in riparian areas. The BLM would also consider acquiring riparian areas, which, if
acquired, would minimize the loss of connectivity and would subject these areas to BLM
protection measures. In addition to these Alternative B restrictions, Alternative B.| would also
apply NL areas within 0.5-mile of the North Fork of the Gunnison and Smith Fork of the
Gunnison Rivers, lakes, ponds, naturally occurring wetlands and impounding reservoirs, streams,
watercourses, and waterways; and would apply NSO within 0.5 to 1.0 mile of the North Fork of
the Gunnison and Smith Fork of the Gunnison Rivers, and within the 100-year floodplain of any
stream or river system. These NL areas (96,910 acres) and NSO restrictions (9,680 acres)
would further protect riparian and wetland vegetation in the North Fork area.

Vegetation treatments in riparian areas would be limited to weed treatments and managed
wildland fire from natural ignition, which could reduce the potential for achieving vegetation
objectives and desired conditions in certain areas.

Riparian areas within the Dolores River Canyon and San Miguel SRMAs could be impacted by
surface disturbance associated with increased visitation.

Mechanized and motorized off-route travel would be prohibited in areas with riparian or
wetland vegetation. This would reduce the potential for impacts described above under Nature
and Type of Effects (surface disturbance).

Under Alternative B, several ACECs would be maintained or designated to protect riparian and
wetland vegetation, including the San Miguel River Expansion and Roubideau-Potter-Monitor
ACECs. The types of impacts are the same as those described under Alternative B, Upland
Vegetation. In addition, 29 river segments (154.1 miles) would be determined suitable for
inclusion in the NWSRS. Interim protective management guidelines would provide incidental
protection to riparian and wetland vegetation from surface disturbance in these areas.
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Weeds

Soil and water protections described above under Alternative B, Upland Vegetation, would
decrease the potential for weed spread by maintaining topsoil and native seed banks and by
reducing vegetation disturbance and clearing. In addition, all quarry pits on BLM-administered
land would be managed as weed free for A, B, and C state-listed noxious weed species and for
BLM weed species of concern. Alternative B would require more stringent seed requirements,
compared with BLM policy for all seed used on BLM-administered lands and compared with
Alternative A.

Recreation management under Alternative B would emphasize management of SRMAs, which
would concentrate recreation facilities and visitor use. As such, while visitor use is expected to
increase, thus increasing weed vectors, weeds could be easier to manage because use would be
in concentrated areas.

Alternative C

Upland Vegetation

Under Alternative C, the BLM would emphasize vegetation management for commodities and
resource uses, as well as for public use opportunities. While the BLM would comply with all
laws and regulations, there would be less focus on resource protection and improvement or
restoration of vegetation under Alternative C. There would also be fewer measures to reduce
or limit surface-disturbing activities, such as fewer NSO, CSU, and TL stipulations, and ROW
avoidance and exclusion areas.

Protections for saline/selenium soils and steep slopes (RO avoidance, CSU, SSR) and potential
biological soil crust on 360 acres (ROW exclusion, CSU, SSR) would be greater than those
described for Alternative A and would reduce impacts from surface-disturbing activities by
maintaining topsoil and native seed banks and reducing erosion. For Alternative C, steep slopes
are defined as having a slope of equal to or greater than 40 percent.

Vegetation management under Alternative C would emphasize minimizing native vegetation loss.
The BLM would require the use of native species for revegetation, which would help to
reestablish native vegetation and reduce the potential for weed establishment. In addition,
631,060 acres would be open to seed-collection permits, with impacts greater than those
described for Alternative B, due to the increased acreage that would be open (42 percent
more). Exemplary, ancient, and rare vegetation communities would be ROW avoidance areas,
which would reduce the potential for disturbance or removal of vegetation from ROW
development in these vegetation communities.

Land health management would aim to meet BLM Colorado Public Land Health Standards (BLM
1997) with problems as long as areas are stable or trend toward achieving BLM Colorado Public
Land Health Standards (BLM 1997). This would be a lower standard compared with Alternative
A. To achieve this, the BLM would limit or modify activities in areas meeting with problems with
a downward trend to improve land health and would not close areas. In these areas, the BLM
would require measures to ensure that the project does not reduce the opportunity to improve
land health. By doing so, the BLM would reduce impacts from surface disturbance on vegetation.
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Similarly, fish and wildlife and special status species management under Alternative C would
improve and protect vegetation through management of two ecological emphasis areas (24,150
acres). These areas would be ROW avoidance, with CSU and SSR restrictions applied. Occupied
habitat of known populations of federally listed species would be ROW avoidance. Compared
with Alternative A, other closures, NL areas, and NSO, CSU, SSR, and NGD restrictions to
protect wildlife and special status species would further protect vegetation in these areas from
removal and disturbance.

The BLM would seed local native species to improve long-term survival of plant populations,
which would reduce the potential effects of climate change on vegetation.

Under Alternative C, the BLM would emphasize the use of mechanical treatments over
prescribed fire and other methods to meet resource objectives and would emphasize minimal
treatments. This could limit the BLM’s ability to achieve vegetation objectives and desired
conditions over large areas. The use of minimum-impact suppression techniques and emergency
stabilization and response would have impacts similar to those of Alternative B.

The types of impacts from visual resources management are the same as those described under
Alternative A. However, under Alternative C, 75,480 acres would be managed as VRM Class |
and Il (14 percent more acres than under Alternative A).

Under Alternative C, no lands with wilderness characteristics would be managed to protect
those characteristics. Impacts are the same as those described for Alternative A.

Impacts from forestry management under Alternative C are similar to those described for
Alternative B. Impacts would be eliminated on 44,530 acres (60 percent fewer acres than under
Alternative A), where wood product sales and/or harvest would be closed.

The types of impacts from grazing are the same as those described under Nature and Type of
Effects (vegetation manipulation, surface disturbance related to range projects, resource use).
Under Alternative C, the BLM would manage 647,900 acres as open (2 percent fewer acres than
under Alternative A) and 27,900 acres as closed to grazing (nearly 2 times more acres than
under Alternative A). Emphasis would be placed on increasing grazing preference. In addition,
the BLM would exclude livestock grazing on disturbed areas to the extent needed to comply
with BLM Colorado Public Land Health Standards (BLM 1997).

The types of impacts from recreation are the same as those described under Nature and Type
of Effects (surface disturbance). The BLM would manage no SRMAs and 12 ERMAs on 215,880
acres. The remaining 460,000 acres within the decision area would be managed to meet basic
recreation needs, although recreation would not be the management priority in these areas.
Alternative C would place the greatest emphasis on recreation and visitation within the planning
area. As use continues to increase without an emphasis on protecting recreation settings, the
BLM would have a reduced capacity to concentrate use in areas managed for recreation. The
potential for impacts from surface disturbance would increase. The types of impacts from
recreation are the same as those described under Nature and Type of Effects (surface
disturbance).
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Cross-country motorized use would be allowed on 16,070 acres within the decision area (88
percent more than under Alternative A), which would cause more impacts, as described under
Nature and Type of Effects (surface disturbance). Areas closed to motorized use on 45,170
acres (20 percent fewer acres than under Alternative A) and limited to designated routes on
614,560 acres (4 times more acres than under Alternative A) would eliminate and reduce,
respectively, the potential for these impacts, though to a lesser extent than under Alternative A.

Designation of 210,390 acres of ROW avoidance and 44,550 acres of ROW exclusion areas (48
percent fewer acres than under Alternative A) would reduce impacts on vegetation, as
described under Nature and Type of Effects (surface disturbance), though to a lesser extent
than under Alternative A. Impacts from designated utility corridors are the same as those
described for Alternative A.

Under Alternative C, the types of impacts from coal leasing are the same as those described
under Nature and Type of Effects (surface disturbance). As described in Section 4.4.3
(Energy and Minerals, Effects Common to All Alternatives, Solid Leasable Minerals—Coal), coal
production is expected to remain the same across all alternatives. The impact onvegetation is
expected to be the same as under Alternative A.

The minimal restrictions on fluid mineral development would result in a reasonably foreseeable
development scenario similar to that projected in the Reasonably Foreseeable Development
Scenario for the UFO (BLM 2012d) as discussed under Section 4.1.1. Under Alternative C, the
types of impacts from fluid mineral leasing are the same as those described under Nature and
Type of Effects (surface disturbance). The same amount of BLM surface/federal minerals acres
as under Alternative A, 631,580 acres would be open to fluid minerals leasing. Areas closed to
fluid minerals leasing (44,220 acres, the same amount of acres as under Alternative A), as well as
stipulations on open lands, would reduce vegetation impacts from fluid minerals leasing on these
lands. Of the of BLM surface/federal minerals acres open to fluid mineral leasing, NSO
stipulations would be applied on 14,680 acres (80 percent fewer acres than under Alternative
A), and CSU stipulations would be applied on 365,810 acres (4 times more acres than under
Alternative A).

Under Alternative C, 9,550 acres of BLM surface/federal minerals would be recommended for
withdrawal from locatable mineral exploration or development (66 percent fewer acres than
under Alternative A). If withdrawn, these areas would provide additional protection to
vegetation from surface-disturbing activities, as described above under Nature and Type of
Effects.

Under Alternative C, all but the Tabeguache Creek ACEC under Alternative A would be
designated (totaling 29,440 acres). Within these four ACECs, areas vegetation would be
protected through such measures as applying NSO and CSU stipulations, designating as ROW
avoidance, and limiting travel and forestry actions.

Impacts from managing the Tabeguache Area are the same as those described for Alternative B.
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Riparian and Wetland Vegetation

In addition to the impacts described under Alternative C, Upland Vegetation, the BLM would
apply CSU and SSR around major river corridors and within 325 feet of perennial streams;
would limit mineral materials disposal, wood products collection and harvest, and other plant
products collection within riparian areas; and would apply CSU and SSR within 100 feet of
perennial and intermittent streams and naturally occurring wetlands, springs, and seeps. This
would provide some protection to riparian vegetation and hydrologic functionality and would
reduce impacts from surface-disturbing activities. There would be no restrictions on permitted
recreation activities or events in riparian areas. Impacts from land acquisition are the same as
those described for Alternative B.

Riparian areas within the Dolores River Canyon and San Miguel River Corridor ERMAs could be
impacted by increased visitation. Because the BLM would manage these areas less intensively
than SRMAs, it may have a reduced ability to remedy impacts in these areas.

Mechanized and motorized off-route travel would be prohibited in areas with riparian or
wetland vegetation, with some exceptions. This would reduce the potential for impacts
described above under Nature and Type of Effects (surface disturbance), though impacts
could still occur.

Impacts from ACEC management under Alternative C would be similar to those described
under Alternative A, although management under Alternative C would be less protective to
vegetation in some ACECs (see Section 4.5.1 [Areas of Critical Environmental Concern]).
Under Alternative C, all eligible segments would be determined not suitable for inclusion in the
NWSRS and would be released from interim protective management. As such, no incidental
protection would be afforded to riparian and wetland vegetation.

Weeds

In general, the increased disturbance associated with Alternative C would result in the greatest
potential for weed introduction and spread in the decision area. Impacts from weed
management are similar to those described for Alternative B. However, under Alternative C, all
quarry pits would be managed as weed free for A and B state-listed noxious weed species. Seed
requirements for all seed used on BLM-administered lands are the same as for Alternative A.

Alternative D

Upland Vegetation

Under Alternative D, the BLM would emphasize balancing resources and resource uses while
sustaining and enhancing ecological integrity across the landscape, including plant, wildlife, and
fish habitat. This alternative incorporates a balanced level of protection, restoration,
enhancement, and use of resources and services to meet ongoing programs and land uses. The
BLM would target certain areas for protection or enhancement, such as ACECs, WSAs, lands
managed to protect wilderness characteristics, ecological emphasis areas, and areas with
exemplary, ancient, and rare vegetation.

Protections for saline/selenium soils (CSU and SSR), steep slopes (NSO, CSU, SSR, and ROW
avoidance), saturated soils (TL), and potential biological soil crust on 1,900 acres (ROW
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exclusion, CSU, and SSR) would be greater than those described for Alternative A, which would
reduce impacts from surface-disturbing activities. For Alternative D, steep slopes are defined as
having a slope equal to or greater than 30 percent.

Vegetation management under Alternative D would emphasize maximizing native vegetation and
natural processes. The BLM would require the use of locally derived native species for
revegetation if available or not cost prohibitive, which would have impacts similar to those of
Alternative B. In addition, the BLM would open 582,950 acres to seed-collection permits,
resulting in greater impacts than under Alternative B due to the increased acreage that would be
open (31 percent more). Exemplary, ancient, and rare vegetation communities would be closed
to seed collection, would be managed as ROW avoidance areas, and would have CSU and SSR
restrictions applied. This would reduce the potential for disturbance or removal of vegetation in
these vegetation communities.

Land health management would aim to fully meet or exceed BLM Colorado Public Land Health
Standards (BLM 1997) in special designations areas, ecological emphasis areas, and areas with
exemplary, ancient, and rare vegetation communities. This would be a higher standard
compared with Alternative A. To achieve this, the BLM would limit or modify activities in areas
not meeting or meeting with problems. In these areas, the BLM would require BMPs or
condition of approvals that minimize conflict with land health improvement measures. By doing
so, the BLM would reduce impacts from surface disturbance on vegetation.

Similarly, fish and wildlife and special status species management under Alternative D would
improve and protect vegetation by designating |2 ecological emphasis areas (177,700 acres).
These areas would be ROW avoidance areas, with CSU and SSR restrictions applied. Occupied
habitat of known populations of federally listed species would be ROW avoidance areas.
Compared with Alternative A, other closures, NL areas, and NSO, CSU, SSR, and NGD
restrictions to protect wildlife and special status species would further protect vegetation in
these areas from removal and disturbance.

Climate change management and effects are the same as those described for Alternative B.

Under Alternative D, the BLM would use mechanical treatments, prescribed fire, and other
methods as ecologically appropriate to meet resource objectives. This would allow for
management flexibility to use a range of treatments to increase wildfire manageability and
conduct restoration treatments, habitat improvements, or other activities to improve native
vegetation condition and age class structure. The impacts from using minimum-impact
suppression techniques and emergency stabilization and response would be similar to those
under Alternative B.

The types of impacts from visual resources management are the same as those described under
Alternative A. However, under Alternative D, 158,980 acres would be managed as VRM Class |
and Il, 2 times more acres than under Alternative A.

Under Alternative D, 3 lands with wilderness characteristics units (18,320 acres) would be
managed to protect those characteristics. Impacts are similar to those described for Alternative
B.
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Impacts from forestry management under Alternative D are similar to those described for
Alternative B. Impacts would be eliminated on 281,390 acres closed to wood product sales and
harvest (155 percent more acres than under Alternative A).

The types of impacts from grazing are the same as those described Nature and Type of
Effects (vegetation manipulation, surface disturbance related to range projects, resource use).
The BLM would manage 611,560 acres as open (7 percent fewer acres than under Alternative
A) and 64,240 acres as closed to grazing (nearly 4 times more acres than under Alternative A)
under this alternative. The temporary exclusion of grazing on disturbed areas would have the
same impacts as described for Alternative C.

The types of impacts from recreation are the same as those described under Nature and Type
of Effects (surface disturbance). The BLM would manage 7 SRMAs on 124,400 acres (2.5 times
more acres than under Alternative A) and 4 ERMAs on 73,310 acres. The emphasis within many
SRMAs would be largely on nonmotorized, nonmechanized trail and backcountry activities,
which would reduce impacts as described above under Nature and Type of Effects. Impacts
would be more likely to occur in RMZs that are managed for motorized and mechanized trail
riding, as these are associated with greater surface disturbance. Impacts would also be harder to
manage in ERMAs and outside of managed recreation areas (479,220 acres) where impacts
would be more dispersed.

Cross-country motorized use would not be allowed under Alternative D. Areas closed to
motorized or motorized and mechanized use on 58,560 acres (4 percent fewer acres than under
Alternative A) and limited to designated routes on 617,240 acres (4 times more acres than
under Alternative A) would eliminate and reduce, respectively, the potential for these impacts,
as described under Nature and Types of Effects.

Designation of 276,500 acres of ROW avoidance and 53,700 acres of ROW exclusion (37
percent fewer acres than under Alternative A) areas would reduce impacts on vegetation, as
described under Nature and Type of Effects (surface disturbance), though to a lesser extent
than under Alternative A. Impacts from designated utility corridors are the same as those
described for Alternative B.

Under Alternative D, the types of impacts from coal leasing are the same as those described
under Nature and Type of Effects (surface disturbance). As described in Section 4.4.3
(Energy and Minerals, Effects Common to All Alternatives, Solid Leasable Minerals—Coal), coal
production is expected to remain the same across all alternatives. The impact on vegetation is
expected to be the same as under Alternative A.

Under Alternative D, the types of impacts from fluid mineral leasing are the same as those
described under Nature and Type of Effects (surface disturbance). The restrictions on fluid
mineral development would result in a reduction in the number of new and exploratory
development wells and associated surface-disturbance from those projected in the Reasonably
Foreseeable Development Scenario for the UFO (BLM 2012d) as discussed under Section
4.1.1. The BLM would manage 627,290 acres of BLM surface/federal minerals as open to fluid
minerals leasing (less than | percent fewer acres than under Alternative A). Areas closed to fluid
minerals leasing on 48,510 acres (10 percent more acres than under Alternative A), as well as
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stipulations on open lands, would reduce vegetation impacts from fluid minerals leasing on these
lands. Of the of BLM surface/federal minerals acres open to fluid mineral leasing, NSO
stipulations would be applied on 187,560 acres (nearly 8 times more acres than under
Alternative A), and CSU stipulations would be applied on 265,140 acres (over 2 times more
acres than under Alternative A).

Under Alternative D, 54,090 acres of BLM surface/federal minerals would be recommended for
withdrawal from locatable mineral exploration or development (95 percent more acres than
under Alternative A). If withdrawn, these areas would provide additional protection to
vegetation from surface-disturbing activities, as described under Nature and Type of Effects.

Eight ACECs would be managed on 51,320 acres (74 percent more acres than under Alternative
A). Within these areas, vegetation would be directly and incidentally protected through such
measures as applying an NSO stipulation, designating as ROW avoidance or exclusion, and
closing lands to mineral resource development and motorized and mechanized travel.

Impacts from managing the Tabeguache Area are the same as those described for Alternative B.

Riparian and Wetland Vegetation

In addition to the impacts described under Alternative D, Upland Vegetation, the BLM would
apply NSO and SSR around major river corridors and within 325 feet of perennial and
intermittent streams and naturally occurring wetlands, springs, and seeps; ROW avoidance
around major river corridors, within 325 feet of perennial streams, and within 100 feet of
riparian and wetland areas, seeps, and springs; closure to mineral materials disposal, wood
products collection and harvest, and other plant products collection within 100 feet of riparian
areas. Additional riparian stipulations would be required for commercial special recreation
permits. These measures would protect riparian vegetation and hydrologic functionality and
would reduce impacts from surface-disturbing activities. The BLM would also consider acquiring
riparian areas, which would minimize connectivity loss and would subject these areas to BLM
protection.

Impacts on riparian areas from SRMA management are the same as those described for
Alternative B.

Motorized off-route travel would be prohibited in areas with riparian or wetland vegetation.
This would reduce the potential for impacts described above under Nature and Type of
Effects (surface disturbance).

Under Alternative D, several ACECs would be maintained or designated to protect riparian and
wetland vegetation, including the San Miguel River and Roubideau Corridors ACECs. The types
of impacts are the same as those described under Alternative B, Upland Vegetation. Under
Alternative D, 16 river segments (104.6 miles) would be determined suitable for inclusion in the
NWSRS. Interim protective management guidelines would provide incidental protection to
riparian and wetland vegetation from surface-disturbing activities in these areas.
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Weeds

Impacts from weed management are similar to those described for Alternative B. However,
under Alternative D, all quarry pits would be managed as weed free for A, B, and C state-listed
noxious weed species. Seed requirements for all seed used on BLM-administered lands are the
same as for Alternative B.

Cumulative

The cumulative impact analysis area used to analyze cumulative impacts on vegetation follows
fourth-order watershed boundaries that completely or partially overlap the planning area,
because indirect impacts, such as increased dust, from certain activities, such as mineral
development or recreation, could affect vegetation outside the planning area. The fourth-order
watersheds were used as the basic unit of analysis because the scope of cumulative influence
would be at the watershed scale and is not expected to extend beyond this scale. Noxious
weeds can also be dispersed into the planning area by upstream waterways and carried
downstream from the planning area.

Past, present, and reasonably foreseeable future actions and conditions within the cumulative
impact analysis area that have affected and will likely continue to affect vegetation are mineral
exploration and development, unauthorized travel, forestry, livestock grazing, recreation, road
construction, ROWs, water diversions, weed invasion and spread, weed control, prescribed and
wildland fires, land planning efforts, vegetation treatments, habitat improvement projects, insects
and disease, and drought. Many of these activities create conditions that cause or favor other
vegetation changes. For example, wildland fire removes vegetation, which makes affected areas
more susceptible to weed invasion and soil erosion. In addition, wildfire suppression in fire-
adapted vegetation communities gradually shifts vegetation towards older age classes and away
from a more natural age class distribution, whereas allowing natural ignitions to burn would
have the reverse effect. Drought conditions reduce vegetation health, which makes it prone to
insect infestation or disease. In general, resource uses have cumulatively caused vegetation
removal, fragmentation, weed spread, soil compaction, and erosion. While land planning efforts
and vegetation and weed treatments have reduced the level of or countered these effects in
some cases, they have also been a source of vegetation degradation and fragmentation (e.g.,
pinyon-juniper chainings and nonnative crested wheatgrass plantings).

Climate change within the cumulative impact analysis area could increase or decrease
temperatures and precipitation, which would affect soil conditions, vegetation distribution,
water flows, water quality, and water temperature (Ficklin et al. 2010; Lenihan et al. 2003;
McKenney et al. 2007; Hamann and Wang 2006; Eaton and Scheller 1996). Such changes would
alter the conditions to which vegetation communities are adapted, potentially creating
conditions that could favor certain species or communities, weeds, or pests (Hellmann et al.
2007).

Under the RMP alternatives, impacts on vegetation from resource use and development would
be minimized to the extent practical and feasible through restrictions; stipulations; closures to
mineral exploration and development, recreation, and motorized travel; condition of approvals;
and by concentrating development in previously disturbed areas. Vegetation conditions would
be improved through treatments, weed prevention and control, habitat improvements,
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prescribed and wildland fire use, forestry management, and proper grazing practices. In general,
all alternatives would work toward achieving land health but would differ in the time and
methods used to reach that goal. Alternative C would make the least progress toward
improving land health compared with the other alternatives. As a result, impacts on vegetation
communities would continue under Alternatives A and C, and these alternatives could
substantially contribute to cumulative impacts on vegetation. Alternatives B and D would likely
make more progress toward improving land health and achieving vegetation objectives but
would differ in the time and methods used to do so.

4.3.5 Fish and Wildlife

This section discusses impacts on fish and wildlife habitat from proposed management actions of
other resources and resource uses. Habitat types are described in Section 3.1.5 (Vegetation).
Existing conditions concerning fish and wildlife and descriptions of habitat requirements for
various species are described in Section 3.1.6 (Fish and Wildlife).

Methods and Assumptions
Potential impacts on fish and wildlife could occur if anticipated future actions consistent with
implementing the alternatives described in Chapter 2 were to result in any of the following:

e Disturbance to or loss of plant communities, food supplies, cover, breeding sites,
and other habitat components necessary for population maintenance used by any
species to a degree that would lead to substantial population declines. This includes
changes in habitat that make it nonfunctional for species or more conducive to
competitive species.

e Disturbance to or loss of seasonally important habitat (e.g., critical for
overwintering or successful breeding) to a degree that would lead to substantial
population declines.

e Disruption of animals, including stress or interference with a species’ movement
pattern that decreases the ability of a species to breed or overwinter successfully to
a degree that would lead to substantial population declines.

e Cause impacts specific to aquatic species and their habitats, including:

— Increased sediment loading in waters containing sediment-intolerant fish
species, loss of recruitment, stress, habitat alteration, and habitat loss

— Changes to habitat that make it nonfunctional for species or more
conducive to competitive species

— Reduction or elimination of streamside cover, leading to increased
temperatures, stress, reduced productivity, and impacts on food webs

— Actions that alter important water quality parameters, including pH,
dissolved oxygen, temperature, turbidity, metals, and other chemical
constituents
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— Loss of physical habitat (e.g., water quantity), changes in water quality,
sediment accumulation, habitat alteration, loss of habitat complexity, or
food source reduction.

— Potential direct mortalities from motorized travel

Indicators

Fish and wildlife resources include big game, upland game, waterfowl, raptors, migratory birds,
small mammals, reptiles, amphibians, and fish, as well as their habitats. Fish and wildlife indicators
include direct measurement or indices of species composition, structure, diversity, and relative
abundance of fish, wildlife, and their habitats within the planning area, as well as distribution,
pattern, and connectivity of populations and habitats. Each of these measurements reflects
ecosystem function and sustainability.

Emphasis on Habitat

The BLM works closely with the Colorado Parks and Wildlife (CPW) to manage habitat for fish
and wildlife to achieve and maintain suitable habitat for wildlife within the planning area. The
CPW is directly responsible for managing population levels, while the BLM is responsible for
managing fish and wildlife habitat quantity and quality in a condition that will sustain desired
levels of species. Population data are tracked by the CPW for game animals and, increasingly, for
key nongame species. For some species, the BLM assists the CPW in collecting this information.

The principal indicator for fish and wildlife used by the BLM is habitat condition based on plant
community attributes and a site’s capacity to sustain native wildlife species. Within this
framework, the BLM focuses on key animal species and their habitats. Indicators of habitat
condition include plant species composition, cover, vigor, production, and browse levels and
animal indices, such as wildlife sign, including scat, tracks, and nests, and animal health.

Land Health Assessments

Land health assessments employ both quantitative and qualitative methods for evaluating land
health standards for wildlife and habitats. While all of the standards ultimately benefit wildlife
and habitats, Standards 2, 3, and 5 specifically address wildlife, fish, and their habitats. Standard 2
addresses riparian and aquatic habitats, Standard 3 addresses wildlife communities and terrestrial
habitats, and Standard 5 addresses water quality and aquatic condition. Special status species fall
under Standard 4 and are addressed in Section 4.3.6 (Special Status Species).

Assumptions
In addition to the assumptions in Section 4.1.1, the analysis assumes the following:

e If monitoring reveals that mitigation would be unsuccessful in precluding significant
impacts, immediate measures to prevent further impacts would be implemented as
appropriate to the species affected before the accumulation of impacts on a level of
significance.

e Disturbance of a key or critical component of a species habitat would be
detrimental, with the degree of detriment depending on the importance of the
habitat component to the maintenance of the population.
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¢ Wildlife habitat needs vary substantially by species. It is generally true, however, that
healthy and sustainable wildlife populations can be supported where there is a
diverse mix of native plant communities with multiple seral stages to supply
structure, forage, cover, and other specific habitat requirements. Managing for a
diverse mix of native plant communities is thus an important component of
managing for a diversity of species.

e Habitat conditions and quality are directly linked to the health, vigor, and cover of
vegetative communities, particularly desired are those native plant communities that
fish and wildlife species depend on, as well as soil conditions and water quality and
quantity.

e Impacts on populations exceeding current carrying capacity that would not reduce
those populations below carrying capacity would not be considered significant.

e Impacts on terrestrial wildlife from displacement depend on the location, extent,
timing, or intensity of the disruptive activity. Furthermore, impacts from
displacement would be greater for wildlife species that have limited habitat or a low
tolerance for disruption and disturbance.

e Habitat would be managed in coordination with CPWV herd objectives and species-
specific plans.

e  Currently, sufficient habitat exists to maintain CPWV data analysis unit objectives for
game species across the Uncompahgre RMP planning area.

e Human disruption would displace wildlife beyond the actual disruption/disturbance
footprint, although some wildlife could adapt over time, depending on the nature of
the disruption and the species being impacted.

e Short-term effects would occur over two years or less, and long-term effects would
occur over longer than two years. (This supersedes the definitions of short-term
and long-term effects in Section 4.1.2.)

e In the context of this analysis, “avoidance” means reduced use and does not imply
an absence of use by wildlife.

Nature and Type of Effects

Fish and wildlife habitats on decision area lands would be affected under all alternatives. Changes
to fish and wildlife habitats would be caused by the following three types of disturbances:
disruption from casual use, disruption from permitted activities, and disturbance to habitat
condition, which is directly linked to vegetation conditions and water quality and quantity
(Section 4.1.1 and Section 4.3.3).

Casual uses, such as recreation and motorized vehicle use, are not subject to site-specific
environmental review and monitoring requirements. Some species may adapt to disturbances
over time and could recolonize disturbed habitats. Impacts are more likely to occur in easily
accessible areas, where visitation would be high, and in areas open to intensive motorized use.
Impacts would still occur in areas limited to designated routes due to noise disturbance, human
presence, potential for weed spread and habitat degradation, and potential for injury or
mortality to wildlife from vehicle collisions. In general, the more acres of routes that are
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designated in the planning area, the greater the likelihood of habitat fragmentation and
disturbance to species and habitats.

Both short-term loud noise (such as from vehicles or construction) and long-term low-level
noise (such as from industrial uses) cause stress responses in animals with variable responses
among species and individuals (Radle 2007; Barber et al. 2009). Impacts would be both short and
long term, depending on the type and source of noise.

Managing recreation within SRMAs, and to a lesser extent ERMAs, limits recreational uses
through such management tools as designated campsites, permits, area closures, and duration of
use limits. Managing SRMAs is generally likely to cause fewer impacts on fish and wildlife
compared to ERMAs because SRMA management focuses recreation into more specific
recreation types and more specific areas, allowing for impacts on fish and wildlife to be more
precisely identified and more adequately mitigated. Seasonal route closure would prevent
impacts on species during sensitive or critical times of the year, such as during winter or
birthing. Impacts on fish and wildlife habitats can be concentrated in designated use areas to
minimize impacts on other more sensitive habitats. However, SRMAs also tend to attract more
recreational use by drawing public attention to specific areas and recreation types, and for that
reason, SRMAs may have equal adverse impacts as ERMAs unless fish and wildlife needs are
carefully considered and taken into account in SRMA designation and management.

Permitted surface-disturbing activities, such as mineral development and ROWs, potentially
result in short-term direct impacts through mortality, injury, displacement, and noise or human
disturbance caused by increased vehicle traffic and heavy machinery use. Long term, these
activities can remove and fragment habitats due to construction of roads and facilities. ROW
avoidance and exclusion areas would be managed to reduce or avoid habitat impacts, and utility
corridors would be used to concentrate utility and facility development and reduce disturbance
and habitat loss and fragmentation.

Roads, mineral developments, and off-road recreation have been shown to affect terrestrial
wildlife, particularly big game species (Wisdom et al. 2004; Rowland et al. 2004; Trombulak and
Frissell 2000). Impacts on habitat may include weed spread, reduced water quality, habitat
degradation, and fragmentation. Direct impacts on animals may include injury or mortality,
habitat avoidance, increased movement rates, and probabilities of flight response (Wisdom et al.
2004), as well as increased daily movements and home range (Rowland et al. 2004). Increased
movement results in increased energy demands and could reduce fitness or reproduction if
these demands are not met. For some species, such effects may extend to over a mile
(Wyoming Game and Fish Department 2010). Hebblewhite (2008) reviewed other studies and
found an average 0.6-mile avoidance response by big game from human disturbance. Powell
(2003) found that elk avoided areas less than 0.3-mile from human development in the fall,
winter, and spring. Impacts are greater in areas with high densities of well pads, roads, and
facilities and areas of high traffic (Wyoming Game and Fish Department 2010).

ROW impacts can include bird and bat mortality or injury from electrocution or collision with
transmission lines or other structures; collision hazards are most acute in areas where bird or
bat use is concentrated for feeding or migration. Degradation of habitat can occur by vegetation
and soil disturbance and invasive plant spread. Tall structures in open habitats can provide nest
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sites and hunting perches beneficial to raptors and other birds but could increase raptor
predation on some wildlife species. Impacts would be reduced by siting ROWs in corridors and
requiring stipulations where needed, such as installing flight diverters in bird concentration areas
and adhering to Avian Power Line Interaction Committee (2006) guidelines for minimizing bird
electrocution hazard.

Energy development and mining in the planning area is likely to include primarily exploration and
mining of fluid minerals (oil and gas), coal, and uranium/vanadium. Limited wind or solar
developments may also be permitted. Surface mining, other than small mines for mineral
materials, such as sand and gravel or dimension stone, are not likely in the planning area.
Underground mining can cause impacts on fish and wildlife from surface exploration, noise, dust,
increased traffic on existing roads, and the construction and operation of new roads, facilities,
waste rock storage areas, pipelines, utility lines, and surface vents. Underground mines may
cause surface subsidence up to several feet, with disturbance to the natural land surface,
vegetation, and hydrology and water quality. Venting methane gas into the air is commonly
necessary in coal mines. In the case of a surface coal mine, topsoil would be stockpiled for
reclamation as mining progresses. Oil and gas development causes relatively small site
disturbance at individual well pads but generally occurs over wide areas and results in networks
of new roads, pipelines, and other facilities. Hydraulic fracturing could disturb surface water and
groundwater hydrology and impact water quality.

The impacts on fish and wildlife from energy development and mining are those associated with
industrial developments, roads, utilities, and increased traffic described above. Direct and
indirect habitat losses are most significant when the operations occur in specialized or sensitive
habitats, or the development is widespread, as it is for oil and gas leasing. Big game and nesting
raptors are among species that appear to have special sensitivities to widespread energy
development. In Wyoming, mule deer were less likely to use habitat within 1.7 to 2.3 miles of
well pads, suggesting that indirect habitat loss is substantially greater than direct habitat loss
(Sawyer et al. 2006). Other studies have found that distances of wintering mule deer
concentrations from well pads and roads averaged 0.44 to 2.30 miles and 0.27- to 0.60-mile,
respectively (Sawyer et al. 2006). Well pads and roads generally reduce the presence of elk and
other big game within 0.5- to 1.0 mile (see description of roads above). Greater sage-grouse in
Wyoming and Montana have shown reduced lek attendance and nesting up to a mile of well
pads and associated roads (Knick and Connelly 201 |). Wastewater pits at drilling or mining sites
could injure or kill birds, bats, and other wildlife attracted to the surface water. Birds that
contact oil or other pollutants in pits could die or be injured from ingesting contaminants or
from incurring reduced feather functions. Bats and other wildlife could also die or be injured
from ingesting or coming into contact with contaminants.

Application of NSO, NGD, CSU, SSR, and TL stipulations would limit surface disturbance and
associated impacts on varying degrees in certain areas. During the permit application process,
the BLM would provide site-specific environmental analysis and apply appropriate mitigation to
authorizations to avoid and minimize impacts on fish and wildlife.

Fish and wildlife habitat could be affected by vegetation and weed management, and forest and
woodland thinning or harvest. Vegetation treatments may be applied for wildfire/fuels
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management and livestock forage improvement, to improve ecosystem health, to benefit specific
wildlife species, or for some combination of these reasons for multiple benefits. Overall, the
BLM would aim to achieve or trend toward achieving BLM Colorado Public Land Health
Standards 2 (Riparian Systems) and 3 (Healthy Productive Plant and Animal Communities),
which would improve habitat values for fish and wildlife. Short-term losses in habitat typically
occur, followed by long-term improvement in habitat values as the desired vegetation develops.

Livestock grazing would be permitted on most decision area lands. Livestock grazing can affect
fish and wildlife by impacting vegetation, soils, and streams, water developments and other range
improvements; by disruptive activities necessary for construction, maintenance, and monitoring
of facilities; and by disease transmission to wildlife. Livestock grazing removes herbaceous
vegetation, which can reduce wildlife food and cover, thermal protection, and nest sites.
Livestock grazing can also cause long-term shifts in vegetation community structure due to
selective removal of certain plants, trampling and soil compaction, and spread of invasive plants.
Such vegetation community shifts tend to be most pronounced and most difficult to correct in
lower-elevation arid sites. Grazing can also affect riparian vegetation and water quality in
streams by bank destabilization from livestock trampling and browsing on palatable riparian
shrubs and by increased downcutting of destabilized streams, resulting in loss of subirrigated
riparian areas bordering streams.

Water developments, such as constructing stock ponds and piping springs to tanks, can benefit
wildlife by providing additional drinking water sources and aquatic and riparian habitat, but this
could also adversely impact wildlife by introducing invasive plants or altering natural spring and
seep habitats. Water developments may also impact wildlife movement patterns, and
concentrated livestock use around ponds often results in degraded vegetation and increased
weeds. Because stock ponds are usually subject to heavy trampling and large fluctuations in
water levels, they usually do not provide aquatic or riparian habitat of similar quality to natural
ponds. Seeding rangelands with nonnative plants, such as crested wheatgrass, can adversely
impact wildlife. Crested wheatgrass has been established in the past over wide areas of the
planning area; it tends to dominate bunchgrass communities and outcompetes other native
species and provides less forage value and structural diversity for ground-dwelling wildlife and
their invertebrate prey. Fences to manage livestock are common throughout the planning area
and can impede wildlife movements and injure or kill birds from collisions and young big game
animals from entanglement. Disease transmission by livestock to wildlife is a concern in the
planning area for desert bighorn sheep, discussed in Section 4.3.6 (Special Status Species).

Unplanned fire ignitions could cause short- or long-term damage to habitats, depending on the
seral type affected and fire extent and severity, especially in the lower-elevation, more-arid sites.
In the short term, fire removes forage and cover, and bare areas are susceptible to erosion and
invasive weeds, which can significantly degrade aquatic habitats. In the long term and when they
occur within the historic range of variability, wildland and prescribed fires improve habitat for
most wildlife species by increasing vegetation structural diversity at both site and landscape
scales. The BLM fire management program generally benefits fish and wildlife habitat and
populations in the planning area by restoring natural fuel loads and fire frequencies and by
improving vegetation structure.
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Management actions to protect cultural and visual resources generally restrict surface-disturbing
activities and provide beneficial impacts on fish and wildlife populations and habitats. VRM
Classes | and Il, which preserve or retain the existing character of the landscape, would restrict
surface-disturbing activities, reduce direct impacts on fish and wildlife, and retain habitats. Areas
managed as VRM Class Ill or IV would be subject to actions that allow for greater landscape
modification and therefore greater surface disturbance. Lease notices and condition of approvals
would be applied where necessary to protect resources, reducing impacts on fish and wildlife
and their habitats. Management to protect wilderness characteristics in VWWSAs restricts site
disturbance and motorized and mechanized travel, and similarly benefits fish and wildlife by
minimizing disturbance and habitat loss.

Ecological emphasis areas would protect fish and wildlife species and habitats in several ways.
Ecological emphasis areas identify the most important remaining examples of native vegetation
and wildlife habitat, and provide the basis for establishing protections for these areas. Ecological
emphasis areas are chosen to represent the most significant examples of high-quality vegetation
communities and wildlife habitats in terms of size and location on the landscape, and also to
provide connections across the landscape for short-term movement of wildlife and for long-
term shift of plant and animal communalities in response to climate change.

ACECs protect fish and wildlife species and habitats in several ways. They can be recommended
for withdrawal from locatable mineral entry, managed as ROW exclusion or avoidance areas, or
managed for no net increase in travel routes. These special management prescriptions provide
broad protection from habitat loss and help to protect and restore land health and ecosystem
processes.

Realty actions, including land exchanges and disposals, could adversely impact fish and wildlife if
key habitats were removed from BLM management. However, real estate actions receive
environmental review under NEPA and generally would be authorized only where no significant
impacts are identified.

Effects Common to All Alternatives

Implementing management for the following resources would have negligible or no impact on
fish and wildlife and are therefore not discussed in detail: wild horses, cultural resources,
paleontological resources, national trails and byways, Native American tribal uses, and public
health and safety.

Alternative A

In general, Alternative A would rely on management guidance that would not reflect current
conditions and issues and would lack a landscape-level approach to land planning. Alternative A
management direction for fish and wildlife focuses more on single-species management and
provides less direction on protecting species and habitat diversity, intact ecosystems, and
ecosystem processes. Ecological emphasis areas would not be identified and used to guide
management and planning to protect special wildlife and fish habitats, protect landscape-scale
ecosystem processes, integrate management of BLM-administered lands with management of
adjacent lands, and help manage impacts from climate change.
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The minimal restrictions on fluid mineral development would result in a reasonably foreseeable
development scenario similar to that projected in the Reasonably Foreseeable Development
Scenario for the UFO (BLM 2012d) as discussed under Section 4.1.1. NSO (24,890 acres),
CSU (110,180 acres), and TL (423,900 acres) stipulations would continue to be attached to oil
and gas leases, and management emphasis for wildlife and fish would continue to be defined for
some areas with important fish and wildlife values. However, planning and prioritization would
lack the regional focus provided by ecological emphasis areas, and fish and wildlife habitats
would continue to be managed with less recognition of regional contexts. As a consequence,
there would be impacts on fish and wildlife indicators, including abundance, species diversity,
distribution, population connectivity, and habitat conditions.

The five ACECs would remain, totaling 30,000 acres. Compared with the other alternatives,
Alternative A would provide the least amount of planning area closed to fluid mineral leasing
(44,220 acres) and generally less restrictive stipulations controlling surface-disturbing activities.
For example, 27,690 acres recommended for withdrawal from locatable mineral entry, 85,080
acres identified as ROWV exclusion, and cross-country travel motorized use would be allowed
on 8,560 acres. As a consequence, Alternative A is likely to result in greater impacts on fish and
wildlife and their habitats than the other alternatives.

For big game, Alternative A emphasizes wildlife management for some areas (primarily but not
entirely to benefit big game), and provides direction to work with CPW to manage numbers for
mule deer and elk, including reductions in some areas to resolve forage conflicts with livestock.
The BLM would continue to work with CPW to identify appropriate herd objectives and key
winter and birthing habitats and to seek cooperative funding for projects to improve habitats.
Some planning objectives provide direction on allocating herbaceous forage between wildlife and
livestock. Site-disturbing activities are prohibited in CPVWV-defined crucial winter ranges for mule
deer, elk, pronghorn, and bighorn sheep, from December | to April 30, and in birthing areas for
elk, pronghorn, and bighorn sheep during periods that vary by species.

Alternative A restricts motorized travel in elk birthing areas only in the Storm King area.
Reintroduction of bighorn sheep is specified as a goal in the Winter Mesa and Dolores River
areas. These actions would benefit these species.

For small game and nongame species, management emphasis is on special status species with no
specific direction other than the BLM Colorado Public Land Health Standards (BLM 1997) to
protect ecosystem integrity to sustain the potential biological diversity in the planning area. For
migratory birds, direction is to avoid large-scale disturbances in important bird habitats from
May |5 to July 15, focusing on the US DOI Fish and Wildlife Service (USFWS) Birds of
Conservation Concern. As a result, impacts on these species’ habitats could occur, such as
increasing invasive plants, declining structural and age-class diversity in some shrublands, and
other landscape-scale trends.

For non-special status raptors, nests and breeding habitat are protected by NSO and TL
stipulations at various distances, with NSO within 0.125-mile of active nests. These protections
are less than the current CPW-recommended buffers for some species (CPW 2008a).
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For aquatic species, Alternative A focuses on the management of sport fish over native fish and
provides direction to maintain, improve, or enhance resource conditions associated with cold-
water stream aquatic/riparian habitat. Objectives are to manage riparian areas, make structural
stream improvements, and restore vegetation to improve aquatic habitat in seven streams
designated for priority and to specifically manage sport fisheries habitat, primarily in the San
Miguel and Dolores Rivers and their tributaries. No TL stipulation would be applied to protect
cold-water sport fish and native fish from stream work or recreational mining during spawning,
which could result in impacts on these species.

Alternative B

In general, compared with the other alternatives, Alternative B would provide the greatest
protection for fish and wildlife and their habitats by implementing the greatest emphasis on
ecosystem integrity and providing the most restrictions on surface-disturbing activities and other
human uses that impact fish and wildlife. Goals are established to preserve, enhance, restore,
and promote aquatic and terrestrial ecosystem integrity. Goals and objectives for aquatic
resources emphasize native fish and cold-water sport fish. For terrestrial resources, the
emphasis is on native nongame species, while allowing for habitat improvements for native game
species. Alternative B would have the fewest impacts on most terrestrial and aquatic species.

Restrictions on fluid mineral development would result in fewer new and exploratory
development wells drilled and associated surface-disturbance than Alternative A. Ecological
emphasis areas would be identified and used to guide management and planning to protect core
wildlife and fish habitats, to protect landscape-scale ecosystem processes, to integrate
management of BLM-administered lands with adjacent lands, and to help manage impacts from
climate change. Ecological emphasis areas are managed to take advantage of other BLM land
designations, such as ACECs and WSAs, adjacent protected areas on National Forest System
lands, State Wildlife Areas, and private land conservation easements and on natural terrain
features, such as drainages that help to enable animal movements across the landscape.
Alternative B would create the most ecological emphasis areas (12), covering the most area
(242,580 acres), and would provide the greatest protections from use impacts, with 186,070
acres of ROW exclusion and 207,310 acres with NSO stipulations (239,320 acres under
Alternative B.1). As a consequence, compared with Alternative A, Alternative B would have
reduced impacts on most fish and wildlife species. Within these special areas, it would provide
the greatest protections for wildlife and reduced habitat fragmentation. Alternative B.| would be
more protective of fish and wildlife species in the North Fork area.

Alternative B provides the greatest number of ACECs (15) and area (215,840 acres), broadly
distributed to include a diversity of habitat types for fish and wildlife. ACEC protections are the
same for Alternatives B, C, and D and include ROW exclusion areas, mineral withdrawal, and
closure to energy and mineral leasing and disposal. These ACEC designations provide important
protections for core habitats for many fish and wildlife species, and impacts on fish and wildlife
from most authorized uses would be least under Alternative B.

Alternative B provides the most restrictions on surface-disturbing activities. For instance, cross-
country motorized use would not be allowed within the decision area, 114,260 acres would be
closed to motorized or motorized and mechanized use (twice as many acres as under
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Alternative A), and 561,540 acres would be limited to designated routes (4 times more acres
than under Alternative A). The BLM would manage 197,370 acres as ROW avoidance and

428,060 acres as ROW exclusion areas (5 times more acres than under Alternative A). As a
consequence, impacts on fish and wildlife from these uses would be least for this alternative.

Alternative B would create the most SRMAs (I 1 SRMAs on 244,050 acres, 5 times more acres
than under Alternative A), which would generally provide more protection for fish and wildlife
from impacts of recreational use. Types of impacts are described under Nature and Type of
Effects. All of the SRMAs overlap with important fish and wildlife habitat. For example, ten
SRMAs overlap ecological emphasis areas (98,620 acres) and all SRMAs overlap critical big

game winter range (205,840 acres). Seven SRMAs (North Delta, Jumbo Mountain, Roubideau,
Dry Creek, Spring Creek, Kinikin, and Ridgway Trails) overlap the best big game winter habitat
remaining on BLM-administered lands in the Uncompahgre Valley. Attracting and promoting
recreation to these areas may have significant impacts on fish and wildlife, particularly through
disruption of big game and other wildlife species that are sensitive to human presence and noise.

For big game, Alternative B would continue to provide management direction to protect and
enhance crucial habitats. It provides a goal of improving at least 500 acres of wildlife habitat per
year, for both nongame and game species. The objective for wildlife population management, of
which big game is a major emphasis, is to develop a strategy with CPW to manage wildlife
population numbers in a manner that meets BLM habitat objectives and BLM Colorado Public
Land Health Standards (BLM 1997). Compared with Alternative A, which provides specific herd
objectives for mule deer and elk, Alternative B provides more flexible guidance that would
better allow the BLM to adapt to changing conditions and collaborate more closely with CPW
on big game population objectives. Alternative B does not provide, as Alternative A does,
objectives to allocate herbaceous forage in certain areas to wildlife versus livestock. Instead,
Alternative B addresses the forage allocation issue by objectives for ecosystem management and
achievement of BLM Colorado Public Land Health Standards (BLM 1997), providing a broader
framework than single-species management that better addresses the needs of all wildlife and
natural processes. The TL stipulation for big game on crucial winter ranges provides more
protection than Alternative A (495,360 acres, 2 times more than under Alternative A), with a
more specific definition that prohibits “disruptive activities” and extends winter seasons for
moose and bighorn sheep. The TL stipulation for big game birthing areas also provides more
protection than Alternative A, with extended definition, addition of moose, and extended
protection dates, though it would be applied over a slightly smaller area. Reestablishment of
bighorn sheep populations is allowed in any suitable and historic habitat where domestic sheep
and goats are not present. This provides more opportunities for bighorn sheep restoration than
Alternative A, which limits reestablishment to Winter Mesa. Alternative B also provides a CSU
and SSR stipulation to protect bighorn sheep summer ranges (39,530 acres), a protection lacking
in Alternative A.

For small game and nongame terrestrial species, important emphasis would be given to managing
for ecosystem diversity, productivity, viability, and natural processes through the use of
vegetation mosaics (described in Section 4.1.1). A TL stipulation would protect wild turkey
from disturbance in winter habitat from December to April (18,030 acres), a protection lacking
in Alternative A. For migratory birds, the TL stipulation prohibiting disturbance in breeding
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habitats for USFWS Birds of Conservation Concern and Partners in Flight species (675,800
acres) provides significantly more protection than under Alternative A and would lessen impacts
from site-disturbing activities and recreation.

For non-special status raptors, active nests and breeding habitat are protected by TL and NSO
stipulations similar to Alternative A, but with the addition of a CSU/SSR stipulation applicable
within 0.50-mile of active nests. This would increase the protection of nesting raptors and
breeding habitat from disturbance by most actions and would result in fewer impacts on raptors,
compared with Alternative A. Under Alternative B.I, an NSO would be applicable within 0.25-
mile of any active or historic bald eagle or golden eagle nest site, and within 0.50-mile of any
active or historic peregrine falcon nest site. This would further protect these species within the
North Fork area. Alternative B.I also includes an NSO on mule deer and elk crucial winter
range, including severe winter range and winter concentration areas, and in elk reproduction
areas, as well as in big game migration corridors, which would further protect big game within
the North Fork area. The NSO for big game and the raptors would be applied on 14,640 acres
(an additional 49,600 acres of this habitat type would be closed to leasing because of other
resources).

For aquatic species, an objective to annually restore or protect at least five miles of aquatic
habitat with emphasis on native nongame fish would be beneficial to native fish. Management
would focus on protecting native fish habitat and restoring native fish species where appropriate.
Priorities for management would be based on CPW conservation and management priorities. A
TL stipulation to protect cold-water sport fish and native fish from stream work during summer
and fall spawning (4,170 acres) would result in fewer impacts on fish, compared with Alternative
A

Alternative C

In general, Alternative C provides the least protection of the action alternatives for aquatic and
terrestrial wildlife by emphasizing resource uses. Goals and objectives for fish and wildlife would
stress maintenance of current ecosystem integrity and productivity, with less emphasis on
restoration. Emphasis would be given to sport fish and upland game species.

The minimal restrictions on fluid mineral development would result in a reasonably foreseeable
development scenario similar to that projected in the Reasonably Foreseeable Development
Scenario for the UFO (BLM 2012d) as discussed under Section 4.1.1.

Alternative C would create 2 ecological emphasis areas, covering 24,150 acres, with no ROW
exclusion areas, and with ROW avoidance areas and CSU/SSR stipulations throughout the
ecological emphasis areas. Alternative C would have reduced impacts on most fish and wildlife
species, compared with Alternative A, but is the least protective of the action alternatives.

Except for Tabeguache Creek, the same ACECs would be designated as in Alternative A,
although protections would differ. Some protections would be similar to those prescribed under
Alternative B and represent increases in protection over Alternative A. Other protections
under Alternative C would be less restrictive than Alterative A. For example, the Fairview and
Adobe Badlands ACECs would have a CSU stipulation in Alternative C and an NSO in

4-136

Uncompahgre Draft Resource Management Plan Revision and Environmental Impact Statement



4. Environmental Consequences (Fish and Wildlife)

Alternative A. Also, all ACECs are closed to mineral material disposal in Alternative A, and none
are in Alternative C.

Among the action alternatives, Alternative C provides the least restrictions on other surface-
disturbing activities. For instance, cross-country motorized use would be allowed on 16,070
acres (88 percent more than under Alternative A), 45,170 acres would be closed to motorized
use (20 percent fewer acres than under Alternative A), and 614,560 acres would be limited to
designated routes (4 times more acres than under Alternative A). The BLM would manage
210,390acres as ROW avoidance and 44,550 acres as ROW exclusion areas (48 percent fewer
acres than under Alternative A). Overall, this alternative provides restrictions similar to, and
sometimes less than, Alternative A. As a consequence, impacts on fish and wildlife from these
uses would be greatest among the action alternatives and similar to Alternative A. This
alternative provides the most ERMAs (12 ERMAs on 215,880 acres) for recreation management,
which would result in increased impacts on most fish and wildlife species and their habitats from
recreation because activities would be less controlled in key or sensitive habitats or seasons.

Alternative C would provide the most emphasis on game species, with a goal of enhancing at
least 3,000 acres per year of wildlife habitats, focusing on crucial habitats for game species.
Wildlife population objectives, which are established primarily for big game, are the same as for
Alternative B and provide better management opportunities than Alternative A. Forage
allocation between wildlife and livestock is addressed as in Alternative B. The TL stipulation for
big game crucial winter ranges (493,360 acres, 2 times more than under Alternative A) has a
definition of prohibited actions similar to Alternative A. It applies only to mule deer and elk
(removing the winter protection that Alternative A provides to pronghorn and bighorn sheep)
and reduces the protection period by two months, from January | to March 31. Similarly, the TL
stipulation for big game birthing areas (3,020 acres, 33 percent fewer acres than under
Alternative A) applies only to elk (removing the birthing area protection under Alterative A for
pronghorn and bighorn sheep), and the protection period is shorter than under Alternative A.
The less-restrictive TL stipulations for big game winter habitats and birthing areas would cause
greater impacts on big game overall, and particularly on pronghorn and bighorn sheep, from
surface-disturbing activities and disruptive activities, such as recreation. Unlike other
alternatives, no actions target reestablishing bighorn sheep populations.

For small game and nongame terrestrial species, emphasis would be given to special status
species and maintaining ecosystem conditions. Migratory birds would be protected to the extent
required by the Migratory Bird Treaty Act and by general ecosystem management practices.
This represents some improvement over Alternative A, but the least protection of the action
alternatives.

For non-special status raptors, active nests and breeding habitat are protected by a CSU
stipulation applicable within 330 feet of active nests. This protection is less stringent than under
Alternative A, and recommended buffer distances around the nests of most raptor species are
considerably greater than 330 feet (CPW 2008a). Therefore, Alternative C would likely result in
greater impacts on nesting raptors from disturbance and could reduce populations or contact
ranges for some raptor species, compared with Alternative A.
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For aquatic species, sport fisheries would be emphasized over native fish conservation and
management. At least two miles of aquatic habitat would be improved annually, with emphasis
on sport fish species and popular fisheries. Sport fisheries goals are the same as for Alternative
A. A TL stipulation to protect cold-water sport fish from stream work during summer and fall
spawning (4,170 acres) would reduce impacts on sport fish, compared with Alternative A, but
would have the same impacts on native fish as Alternative A.

Alternative D

Alternative D would provide substantial protection and enhancement of fish and wildlife
populations and their habitats. It also would provide for significantly fewer impacts on fish and
wildlife than would Alternative A. Overall objectives for fish and wildlife are similar to those of
Alternative C: to restore, enhance, conserve, and promote aquatic and terrestrial species
conservation and ecosystem integrity with the use of vegetation mosaic objectives. The overall
emphasis is on native species management, with objectives for ensuring habitat diversity,
productivity, and viability, and on promoting ecosystem processes.

The restrictions on fluid mineral development would result in a reduction in the number of new
and exploratory development wells and associated surface-disturbance from those projected in
the Reasonably Foreseeable Development Scenario for the UFO (BLM 2012d) as discussed
under Section 4.1.1.

Alternative D would create |12 ecological emphasis areas, covering 177,700 acres, with no ROW
exclusion areas, and with ROWV avoidance areas and CSU/SSR stipulations throughout the
ecological emphasis areas. ROW avoidance areas provide less protection for ecological
emphasis areas than ROW exclusion areas, because ROWs would be allowed in ecological
emphasis areas with siting restrictions to reduce impacts on fish and wildlife. Despite these
limitations, this alternative would have reduced impacts on most fish and wildlife species,
compared with Alternative A.

ACECs would be increased to 8, covering 51,320 acres, and protections would be the same as
for Alternatives B and C. This would be a significant increase over Alternative A in the number
of areas and the extent of protected area and diversity of habitats protected, resulting in fewer
impacts from authorized uses.

Overall, Alternative D provides more restrictions than Alternative A on surface-disturbing
activities. For instance, cross-country motorized use would not be allowed, 58,560 acres would
be closed to motorized or motorized and mechanized use (4 percent fewer acres than under
Alternative A), and 617,240 acres would be limited to designated routes (4 times more acres
than under Alternative A). BLM would designate 276,500 acres of ROW avoidance and 53,700
acres of ROW exclusion areas (37 percent fewer acres than under Alternative A). As a
consequence, Alternative D would generally cause fewer impacts on fish and wildlife than
Alternative A.

Under Alternative D the BLM would manage seven SRMAs and five ERMAs. Types of impacts
are described under Nature and Type of Effects. Some of the SRMAs (seven) overlap with

important fish and wildlife habitat. For example, five SRMAs overlap ecological emphasis areas
(66,390 acres) and seven SRMAs overlap critical big game winter range (106,970 acres). Four
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SRMAs (Roubideau, Dry Creek, Spring Creek, and Ridgway Trails) overlap the best big game
winter habitat remaining on BLM-administered lands in the Uncompahgre Valley. Attracting and
promoting recreation to these areas may have significant impacts on fish and wildlife, particularly
through disruption of big game and other wildlife species that are sensitive to human presence
and noise.

Alternative D would continue to provide for habitat protection and enhancement of game and
nongame species, with objectives to enhance wildlife habitats by ecosystem management and
sustaining natural processes. With less focus on single-species management, Alternative D
provides the most focus on maintenance of species diversity, while still providing crucial habitats
for game species.

Wildlife population objectives, which are established primarily for big game, are the same as for
Alternative B and provide better management opportunities than Alternative A. Forage
allocation between wildlife and livestock is addressed as in Alternative B. The TL stipulations for
big game crucial winter ranges and birthing areas include moose and a prohibition of disruptive
activities; winter dates are the same as under Alternative A, except the dates are extended to
November | to April 30 for bighorn sheep. The TL stipulation for big game birthing areas is the
same as under Alternative B but with wider date ranges, which would benefit these species.

Overall, the protections for big game winter ranges and birthing areas are more extensive and
inclusive than Alternative A and would result in fewer impacts on big game from surface-
disturbing activities and particularly disruptive activities, such as recreation. The allowance of
bighorn sheep reestablishment into suitable and historic habitats, either where domestic sheep
and goats are not present or where the Risk Assessment Model predicts no high or moderate
risk of disease transmission, is a significant improvement in bighorn sheep management over
Alternative A and would allow for more effective restoration of bighorn sheep and management
of disease transmission risk. Alternative D also provides a CSU/SSR stipulation to protect
bighorn sheep summer ranges (39,530 acres), a protection lacking in Alternative A.

Small game and nongame terrestrial species would benefit from the protection and enhancement
of ecosystem diversity and integrity. For most species and habitats, impacts are similar to those
under Alternative B. A TL stipulation would protect wild turkey from disturbance in winter
habitat from December to April (18,030 acres), a protection lacking in Alternative A. Migratory
birds would be managed similar to Alternative C, providing more protection and less impact on
migratory birds than Alternative A.

For non-special status raptors, active nests and breeding habitat are protected by TL and NSO
stipulations similar to Alternative B but with buffer distances and applicable dates more tailored
to sensitivities of individual species. An NSO/SSR stipulation would apply within 0.25- to 1.0 mile
of nests, depending on species, and a CSU/SSR stipulation would apply within 1.0 mile of active
nests to protect breeding habitat. The stipulations would increase the protection of nesting
raptors and breeding habitat from disturbance by most actions, and would result in fewer
impacts on raptors, compared with Alternative A.

For aquatic species, management emphasis is on a mix of cold-water sport fisheries and native
fish management by promoting aquatic ecosystem health. Fish passage barriers and riparian
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vegetation management would be considered for management and improvement. Sport fisheries
objectives are the same as for Alternative B. A TL stipulation to protect cold-water sport fish
and native fish during summer spawning (4,170 acres) is applicable to stream work and
recreational mining and would result in less impact on sport and native fish, compared with
Alternative A.

Cumulative

The cumulative impact analysis area used to analyze cumulative impacts on fish and wildlife
resources is the Uncompahgre RMP planning area and adjacent areas within approximately 50
miles. This includes parts of the BLM Tres Rios, Moab, Grand Junction, Colorado River Valley,
and Gunnison Field Offices; the Grand Mesa/Gunnison/Uncompahgre and Manti-La Sal National
Forests; and other public and private lands. The extended analysis area is necessary because fish
and wildlife move across this larger landscape and depend on ecological processes that extend
over larger areas.

Many past, present, and reasonably foreseeable future actions contribute to cumulative impacts
on fish and wildlife. The most significant effects are likely to result from mineral development
and outdoor recreation. Other actions that may contribute to cumulative effects include
forestry practices and wildfire management, vegetation and noxious weed management, and
changes in water uses, including river and stream diversions. Impacts from construction of
facilities, roads, and trails, combined with private land development for residential, commercial,
and recreational uses, will likely contribute to ongoing regional habitat loss, degradation, and
fragmentation and disturbance to terrestrial wildlife. Impacts are likely to be most significant for
species that require large landscapes for seasonal movements and dispersal, such as mule deer
and elk, and for species confined to specific habitats or limited geographical features.

Most resource management actions on federal and state lands adjacent to the planning area
would have beneficial effects on fish and wildlife resources, as management plans and decisions
are being improved to incorporate current conservation science and landscape-scale
conservation objectives. One example of this is the Uncompahgre Partnership’s actions to
identify and implement regional conservation planning on the Uncompahgre Plateau.

Alternative A would generally have the greatest cumulative impacts, because it provides the
least direction to consider landscape-scale effects in management decisions. Alternatives B and
D would reduce cumulative effects on fish and wildlife, compared with Alternative A, due to fish
and wildlife management emphasis based on current science and greater emphasis on landscape-
scale management of habitats and populations. Alternative C would result in marginally fewer
cumulative effects than Alternative A, but its focus on resource uses with fewer conservation
measures for fish and wildlife and less emphasis on landscape-scale management would
contribute to cumulative effects.

4.3.6 Special Status Species

This section discusses impacts on special status species, including federally listed species, BLM
sensitive species, and state-listed species, from proposed management actions of other
resources and resource uses. Existing conditions are described in Section 3.1.7 (Special Status
Species).
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Methods and Assumptions

Although data on known locations and habitats within the planning area are available, the data
are neither complete nor comprehensive concerning all known special status species
occurrences and potential habitat that might exist. Known and potential special status species
and habitat locations were considered in the analysis; however, the potential for species to
occur outside of these areas was also considered and, as a result, some impacts are discussed in
more general terms.

Indicators

Special Status Plants

Focus on Habitat and Populations. Special status plant indicators include population levels and
density, distribution and range, genetic diversity, and overall habitat condition. Distribution and
population-level data for several special status plant species are tracked by the BLM, the
Colorado Natural Heritage Program (CNHP), the Colorado Natural Areas Program, and other
partners. In addition, CNHP, Colorado Natural Areas Program, and other partners regularly
assist in species tracking. The quantity and quality of suitable habitat and threats to species are

evaluated. Indicators of habitat and population condition include population density, plant
species composition, cover, vigor, reproductive success, herbivory levels, disease, and an
assessment of management- or human-induced threats to occurrences.

Public Land Health Standard 4. Land health assessments, coupled with permanent demographic
trend monitoring plots, are used as indicators of special status plants’ population health. While
each of the BLM Colorado Public Land Health Standards (BLM 1997) ultimately benefits wildlife,
plants, and habitats, Standard 4 specifically addresses special status wildlife and plant species and
their habitats (Appendix C). Standard 4 requires stabilizing and increasing the population of
endemic and protected species in suitable habitats and protecting suitable habitat for recovery.
Other indicators include all those listed for healthy plant and animal communities under
Standard 3 and riparian systems under Standard 2, which are addressed in Section 4.3.5. The
land health assessments employ both quantitative and qualitative methods for evaluating the
standards for wildlife, rare plants, and habitats.

Healthy plant communities typically translate into healthy fish and wildlife habitats; therefore,
most sites that meet Standard 3 (for healthy native plant and animal communities) are also found
to meet Standard 4 (for special status species). However, because special status plant species
are typically restricted in their range and have narrower habitat requirements, achieving
Standard 3 does not necessarily guarantee that Standard 4 will be met. Conversely, an area may
fail to meet Standard 3 but may meet Standard 4 because the narrow-niche habitats occupied by
sensitive plant species are in relative good condition and are too small to be detectable at the
landscape scale at which Standard 3 is evaluated, or the area being evaluated does not contain
sensitive plants but does contain habitats suitable for other sensitive terrestrial wildlife species.
Where a site fails to meet or falls short of meeting BLM Colorado Public Land Health Standards
(BLM 1997), the causes include habitat loss and fragmentation, invasive species, overgrazing,
ROW development, recreation, and other human disturbances. Natural causes, such as drought
and fire, can also cause a site to fall short of BLM Colorado Public Land Health Standards (BLM
1997).
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Special Status Fish and Wildlife

Focus on Habitat. Special status species indicators include population levels and density, breeding
status, distribution and range, age class structure, and genetic diversity. Distribution and
population-level data for several special status species are tracked by the CPVWV, the BLM, the
CNHP, and other partners. The CPW and CNHP focus primarily on population status and
trends, while the BLM focuses its efforts on habitat management. The quantity and quality of
preferred and suitable habitat, prey numbers, and threats to species are evaluated. Indicators of
habitat condition include continuity of habitat, plant species composition, cover, vigor,
production, browse levels, and other indices, such as wildlife sign, which includes scat, tracks,
and nests. The BLM also tracks conditions and restricts certain activities in critical breeding,
foraging, and wintering areas and migration corridors.

Public Land Health Standard 4. While each of the BLM Colorado Public Land Health Standards
(BLM 1997) ultimately benefits wildlife, plants, and habitats, Standard 4 specifically addresses
special status wildlife and plant species and their habitats. This standard requires stabilizing and
increasing the population of endemic and protected species in suitable habitats and protecting
suitable habitat for recovery. Other indicators include all those listed for healthy plant and
animal communities under Standard 3 and riparian systems under Standard 2, which are
addressed in Section 4.3.5. The land health assessments employ both quantitative and
qualitative methods for evaluating the standards for wildlife and habitats.

Assumptions
In addition to the assumptions in Section 4.1.1, the analysis assumes the following:

e Under all alternatives, no decision would be approved in this RMP revision or
authorized on BLM-administered lands that would jeopardize the continued
existence of special status species that are listed as or proposed or candidates for
listing as threatened or endangered. Implementation of the special status species
program is directed at preventing the need for listing of proposed or candidate
species under the Endangered Species Act of 1973 (ESA), protecting special status
species, and improving their habitats to a point where their special status
recognition is no longer warranted.

e Ground-disturbing activities could positively or negatively modify habitat, or loss or
gain of individuals, depending on the amount of area disturbed, the nature of the
disturbance, the species affected, and the location of the disturbance.

e Disruptive activities could cause animals to move to less-optimal habitats or cause
stress in animals. These effects could decrease reproduction or increase mortality,
particularly during critical seasons, such as during reproduction or rearing of young,
or during winter when animals have increase stress from cold weather, snow, and
reduced food quantity or quality.

e Changes in air, water, and habitat quality could lead to direct impacts and could
have cumulative impacts on species survival.

e Road density in a given area and the distance of roads from special status species
habitat provides an indication of potential impacts on special status species. For fish
and aquatic wildlife, road density is a relative measure of the potential for disruptive
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impacts, habitat fragmentation, and effects from erosion and off-site sediment
transport. For special status plants, roads could increase dust, which can reduce
photosynthesis, alter pollinator communities, and provide a niche for the invasion of
noxious weeds. The degree of impacts depends on additional variables, such as the
class of road (dirt, gravel, paved), road condition (rutted, bar ditched, properly
drained), the type of vegetation between the road and occupied or suitable habitat,
the topography, the ecological condition of the suitable or occupied habitat, and the
soil characteristics.

e Impacts on special status species would be more significant than impacts on
common species because population viability is already uncertain for special status
species.

e For implementation-level actions subject to further environmental review, including
NEPA, as appropriate, additional field inventories would likely be needed to
determine presence or absence of special status species in the project area.

e USFWS would be consulted for any actions that could affect federally listed species.

e BMPs and standard operating procedures, outlined in Appendix G, are used for
analysis and would be implemented to reduce impacts on special status species.
These are subject to modification based on subsequent guidance and new science.

e Impacts on Gunnison sage-grouse would be similar to those described from
scientific literature on greater sage-grouse.

e Short-term effects are defined as those that would occur over a timeframe of two
years or less, and long-term effects would occur over longer than two years. (This
supersedes the definitions of short-term and long-term effects in Section 4.1.2.)

Because special status species have specific habitat requirements and often thrive in a particular
microhabitat, disturbance to the species or their habitat could result in population declines,
which could affect survivability of local populations. Specific habitat requirements, population
trends in the planning area, and factors affecting population trends in the planning area are
detailed in Section 3.1.7 (Special Status Species). Relevant recovery plans or conservation
strategies are also described in Chapter 3. Three general categories of disturbance (to
habitats) or disruption (to animals) would be the most influential on special status species and
their habitat: I) disturbance/disruption from casual use; 2) disturbance/disruption from
permitted activity; and 3) changes in habitat condition, such as from fire or weed invasion.

Nature and Type of Effects

Habitat loss, competition, predation, disease, and other factors are causes of species decline and
imperilment. Habitat loss or modification due to human activity is the greatest threat to
ecosystems, particularly for species adapted to specific ecological niches. BLM land management
practices are intended to sustain and promote species that are legally protected and prevent
species that are not yet legally protected from needing such protection.

Impacts on special status species would primarily result from surface-disturbing activities, such
as construction of roads and facilities, cross-country motorized travel, wildfires, wildfire
suppression, erosion, unauthorized collection or poaching, and trampling. Direct and indirect
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impacts on special status species result from surface-disturbing activity that alters habitats or
disruptive activities that disturb animals. Without mitigation, surface-disturbing and disruptive
activities can cause the following impacts on special status species:

e Violation of the ESA, Bald and Golden Eagle Protection Act, Migratory Bird Treaty
Act of 1918, or applicable state laws or BLM regulations (e.g., BLM Manual 6840 and
related IMs)

e Harm, harassment, or adverse effects on any federally listed threatened or
endangered species or federally proposed or candidate species

e Destruction or deterioration of federally listed threatened or endangered species’
or federally proposed or candidate species’ habitat, migration corridors, breeding
areas, or designated or proposed critical habitat

e Decreased population viability or contribution to the need for a federal listing of any
federal candidate species or BLM sensitive species

e Loss of habitat function or habitat value in BLM sensitive species habitats

e Direct loss of individuals, populations, or occurrences

All federal actions would comply with ESA consultation requirements. All implementation
actions would be subject to further special status species review before site-specific projects are
authorized or implemented. Federal protections and BLM policy protecting threatened,
endangered, and sensitive species are considered methods for reducing the potential impacts
from permitted activities. If adverse impacts were identified, mitigation measures would be
implemented to minimize or eliminate the impacts, or, in some cases, project authorization
could be denied. However, even with the above administrative processes, not all impacts could
be avoided.

Special Status Plants

The types of impacts that could occur on special status plant species include direct loss of
individuals or occurrences, loss of vigor or reduced reproductive success, changes in habitat
structure, direct and indirect competition, loss of pollinators or pollinator habitat, soil
compaction, erosion or sedimentation, alteration of hydrologic conditions, and changes in fire
regime.

Direct Loss of Individuals or Occurrences

Direct surface disturbance such as construction, OHV use, and off-route recreation (permitted
and unpermitted) can result in direct loss of special status plant individuals or occurrences.
Permitted use is less likely to result in direct loss because pre-authorization clearances are
conducted, and mitigation would reduce the likelihood of direct loss.

Loss of Vigor or Reduced Reproductive Success

Trampling and contact with chemicals may not always result in direct mortality but can reduce
plant vigor, which affects the ability of the plant to reproduce and sustain the population.
Herbivory (when animals consume inflorescences, seeds, or vegetative parts of special status
plants) can reduce reproductive success, or in some cases, can cause plant death. Dust
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deposition on special status plants could reduce photosynthetic ability or the ability of
pollinators to transfer pollen between plants.

Changes in Habitat Structure
The habitat structure provided by some vegetation can act as nurse habitats for other plant
species. For example, a canopy cover of shrubs offers habitat characteristics that appear to be

favorable for the germination and establishment of several special status plant species, such as
Colorado hookless cactus. Vegetation could provide protection for some special status plants
from herbivory or trampling and could provide improved moisture availability or reduced
moisture loss under the canopy. Surface-disturbing activities that significantly reduce the percent
canopy cover of vegetation could allow increased herbivory and trampling or moisture loss,
resulting in decreased vigor or mortality of special status plants. In addition, surface-disturbing
activities could facilitate weed invasion or spread, which would change habitat structure.
However, increases in canopy cover may not always be beneficial, as some special status plant
species require more open habitats.

Competition
Changes in species composition also affect special status plant populations. Proliferation of

noxious weeds or other invasive plants could render habitat unsuitable by outcompeting special
status plants for water and nutrients or by preventing seedling germination and establishment.
Occupied Colorado hookless cactus habitat that is dominated by cheatgrass appears to inhibit
germination of seedling cactus, thereby threatening the long-term viability of these populations.
In some cases, increases in canopy cover and density of native species, particularly grasses, can
compete with special status plants for limited water and nutrients.

Other special status plant species, such as the clay-loving wild buckwheat, thrive in
environments where competition is low. Increases in vegetative cover (following disturbances
such as fire or mechanical treatments or seeding) could cause competition with special status
plants, resulting in decreased vigor or mortality.

Loss of Pollinators or Pollinator Habitat

Actions that disturb pollinators or destroy their habitat can have a detrimental impact on special
status plant species that rely on them for reproduction. Long-term loss of pollinators can reduce
the reproductive ability of these plant species and affect maintenance and genetic diversity of
populations.

Soil Compaction

Soil compaction resulting from heavy equipment or vehicle travel could reduce soil pore size
and water infiltration, reducing habitat suitability and water availability, thereby inhibiting
maintenance or establishment of special status plants.

Erosion or Sedimentation

Special status plants could be washed away or have roots exposed by erosion resulting from
surface-disturbing activities, such as blading or bulldozing roads. Special status plants could be
buried by sedimentation resulting from disturbances that occur upslope of special status plant
populations.
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Alteration of Hydrologic Conditions
Some special status plant species that depend on seasonally flooded environments, subirrigated
soils, or seeps could be adversely affected by changes in water flow.

Changes in Fire Regime

Changes in species composition, either within special status plant habitat or in adjacent plant
communities, could alter the natural fire regime to which the plants are adapted. Cheatgrass, a
highly flammable annual grass, could drastically increase the fire frequency in special status plant
habitat, affecting the survivability and viability of the population.

Together, these impacts could lead to fewer and more fragmented special status plant
populations that are more at risk for extirpation due to reduced habitat quality, diminished
reproductive ability, and altered plant communities. Impacts would be more likely to occur on
undiscovered special status plant populations.

Effects Common to All Alternatives

Implementing management for the following resources would have negligible or no impact on
special status species and are therefore not discussed in detail: wild horses, cultural resources,
paleontological resources, national trails and byways, Native American tribal uses, and public
health and safety.

Effects on All Special Status Species

All alternatives would allow casual use, such as motorized travel and dispersed recreation;
special recreation management; permitted uses, such as mining, ROWs, and livestock grazing;
realty actions; and actions that would affect vegetation and aquatic systems, such as habitat
improvements and fire management. Effects on special status species from these actions are
similar to those described for vegetation and fish and wildlife (Sections 4.1.1 and 4.3.5). As
noted in Assumptions, above, under any alternative the BLM would evaluate specific projects
for potential effects on special status species, including site-specific species surveys or
inventories where needed, and would not authorize projects or implement programs that would
jeopardize the continued existence of special status species. All alternatives would provide some
protection to Gunnison sage-grouse breeding habitat, special status raptor nests, sensitive bats,
and waterfowl and shorebirds. Nonetheless, the alternatives differ in management emphasis, the
degree of protection of habitats and landscape-scale ecosystem integrity, and the size and scope
of special land designations that afford protection to special status species and their habitats, as
described for vegetation and fish and wildlife (Sections 4.1.1 and 4.3.5).

Effects on Special Status Plants

Under all alternatives, recreation could affect special status plants, such as clay-loving wild
buckwheat and Colorado hookless cactus. These species, particularly clay-loving wild
buckwheat, occur in areas where OHV use is popular and compliance with OHV travel
regulations has been limited, so populations could be trampled and destroyed. OHVs can also
introduce or spread weeds or disturb or destroy habitats. In addition, motorized vehicles
compact soils, which could cause impacts as described above under Nature and Type of
Effects. The potential for impacts decreases as the acreage closed to motorized vehicles
increases.
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ROW development could cause impacts on special status plants, particularly clay-loving wild
buckwheat near Montrose and Colorado hookless cactus near Delta, as the greatest populations
of these species are in these areas. ROWs would change habitat structure and could reduce
habitat for pollinators and allow for weed introduction and spread. ROW avoidance and
exclusion areas would reduce the potential for impacts on special status plants.

Special status plant habitats, such as Colorado hookless cactus habitats, have been historically
impacted by grazing, and populations are susceptible to trampling. In certain conditions (e.g.,
drought and overgrazing), impacts on special status plants, such as clay-loving wild buckwheat,
could increase as more palatable forage decreases. Livestock grazing activities can reduce the
vigor of species, change the habitat structure, be a vector for weed spread, and compact soils.
The potential for impacts decreases as special status plant community locations are identified
and avoidance or protection measures are implemented. Under all alternatives, the conservation
measures in the Biological Opinion for Livestock Grazing Program Effects on Three Listed Plants in the
Bureau of Land Management Grand Junction, Colorado River Valley, and Uncompahgre Field Offices
(USFWS 2012) would be implemented to avoid, minimize, and/or remediate effects from
livestock grazing on Colorado hookless cactus and clay-loving wild buckwheat.

Under all alternatives, the BLM would implement integrated weed management using the UFO
Weed Management Strategy (BLM 2010c). Weed control and prevention measures would help
to reduce the cover of weeds in the planning area and would prevent the introduction and
spread of weeds over the long term. This would maintain and improve habitat for special status
species in the planning area, such as Colorado hookless cactus, and would reduce competition.
The herbicide use protocols and standard operating procedures described in the Programmatic
EIS for Vegetation Treatments Using Herbicides (BLM 2007a) would be followed to reduce
impacts on nontarget species from herbicide treatments. Where weeds are a substantial threat
to special status plant populations, some deviations from the protocols and standard operating
procedures could occur.

Fluid minerals development could impact special status plant populations and habitats through
many of the mechanisms described above under Nature and Type of Effects. In particular,
natural gas development could affect habitat for and populations of Colorado hookless cactus.
The potential for impacts decreases as the acreage closed to fluid mineral leasing, and the
acreage open subject to NSO stipulations, increases. CSU stipulations may not provide sufficient
protection, as the locations of special status plant populations are often unknown.

Locatable mineral development could similarly impact special status plant populations and
habitats. In particular, uranium mining could affect habitat for and populations of Naturita
milkvetch. Impacts would be reduced on 28,060 acres that would be maintained as withdrawn
from locatable mineral entry under all alternatives. The potential for impacts would increase as
the acreage available for locatable mineral exploration or development increases.

Alternative A

Effects on All Special Status Species
Alternative A provides overall direction to maintain or improve habitat for special status
species, but it relies on outdated conservation priorities and practices. Alternative A lacks
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recognition of the importance of landscape-scale conservation to protect and enhance habitat
quality and patterns that preserve ecosystem functions and allow for climate change. As a result,
Alternative A would generally result in greater habitat fragmentation and loss of population
connectivity for special status species, compared with other alternatives.

Five ACECs would be managed on 30,000 acres. Within these areas, terrestrial and aquatic
habitats would be protected by various actions, including NSO stipulations (NSO-UB-2, NSO-
UB-7) and closure to OHVs, major utility development, and mineral resource leasing and
development. No ecological emphasis areas would be identified under Alternative A. As a result,
BLM management would have less focus on landscape-scale habitat protection, habitat
fragmentation prevention, and ecosystem function maintenance and restoration. No lands with
wilderness characteristics would be managed under Alternative A. The Tabeguache Area (8,060
acres) would be managed to preserve the wilderness character of the area and would be closed
to motorized and mechanized travel, ROWs, mineral leasing and development, and wood
product harvest. These measures would reduce impacts from land uses to special status species
and their habitats.

Areas managed as VRM Classes | and Il on 66,250 acres would incidentally protect special status
species and their habitats by limiting or prohibiting development and other surface-disturbing
activities in these areas.

Under the livestock grazing program, the BLM would manage 658,540 acres as open and 17,260
acres as closed to grazing. Range improvements would be implemented to improve vegetative
conditions. Current impacts from grazing would continue and impacts would be similar to those
described above under Nature and Type of Effects.

Under Alternative A, two SRMAs would be managed on 49,320 acres (Dolores River and San
Miguel River SRMAs), and no ERMAs would be managed. Recreation would be increasingly
inadequate to manage impacts from current and future levels of recreation, which could result in
habitat degradation and disruption of some special status species. In particular, impacts on
federally listed plants in the Uncompahgre Valley and to BLM sensitive plants in western
Montrose County could occur without the focused management attention that SRMAs and
ERMA:s afford.

Cross-country motorized travel would be allowed on 8,560 acres, which is likely to cause
adverse effects on some special status species and their habitats, particularly those in more arid
habitats, where vegetation is less likely to recover from damage and the spread of weeds is
more likely. Examples are the federally listed plants of the Uncompahgre Valley and sensitive
species including Montrose bladderpod. Impacts would be reduced on 56,150 acres closed to
motorized use, and would be reduced on 145,300 acres where use would be limited to
designated routes for motorized and mechanized travel.

ROW exclusion areas would be identified on 85,080 acres, which would avoid impacts on
special status species in these areas from habitat disturbance or disruption of animals during
construction or operation of facilities. Management of the designated West-wide Energy
Corridor would cover 26,880 acres, with potential impacts on some species.
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Under Alternative A, the types of impacts from coal leasing are the same as those described for
surface disturbance under Nature and Type of Effects. Areas unacceptable for coal leasing,
unsuitable for surface mining, and protective stipulations on open lands would reduce impacts
from coal mining on special status species.

The minimal restrictions on fluid mineral development would result in a reasonably foreseeable
development scenario similar to that projected in the Reasonably Foreseeable Development
Scenario for the UFO (BLM 2012d) as discussed under Section 4.1.1. The BLM would manage
631,580 acres of BLM surface/federal minerals as open to fluid minerals leasing. Areas closed to
fluid minerals leasing on 44,220 acres of BLM surface/federal minerals and stipulations on open
lands would reduce impacts from fluid minerals leasing on these lands. NSO stipulations would
be applied on 24,890 acres, and CSU stipulations would be applied on 110,180 acres, with
several stipulations specifically to protect special status species. (e.g., NSO-UB-2, NSO-CO-8,
NSO-CO-2, NSO-CO-3, NSO-CO-4, NSO-CO-5, TL-CO-15, TL-CO-18, and TL-CO-20)

The BLM would recommend for 27,690 acres for withdrawal from locatable mineral entry.
Impacts on special status species from mining locatable minerals would be avoided on withdrawn
lands.

Overall, Alternative A would result in continued habitat fragmentation for some special status
species, because of limited control of ROW siting, no designation of ecological emphasis areas,
no additional ACECs, and fewer restrictions such as NSO.

Effects on Special Status Plants

Impacts on special status plants from recreation, travel, lands and realty, livestock grazing, fluid
mineral leasing, locatable mineral exploration or development, and ACECs are similar to those
described under Effects Common to All Alternatives.

Particular protections for special status plants include an NSO applied in the Fairview South
ACEC/Research Natural Area (NSO-UB-2), as well as in special status plant species habitat
(NSO-CO-8). The two ACECs below (totaling 6,580 acres) under Alternative A would be
designated to protect significant resource values, including special status and rare plant species
(some species were formerly recognized as BLM sensitive and were factored into resource
values for the ACEC designation):

e Adobe Badlands (6,370 acres)—Colorado hookless cactus, clay-loving wild
buckwheat, and Adobe Hills beardtongue

o Fairview South (210 acres)—clay-loving wild buckwheat and Adobe Hills
beardtongue

These special status and rare plants would receive direct protection in the ACECs through such
measures as those described under Effects on All Special Status Species.

Effects on Special Status Fish and Wildlife

For aquatic species, Alternative A does not provide direction to remove nonnative trout to
protect native cutthroat trout populations. The alternative provides no stipulations to limit

surface occupancy or site disturbance near occupied habitat for federally listed fish or native
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cutthroat trout. Riparian and aquatic zones would be protected on 15,350 acres. The San Miguel
River ACEC would be maintained to protect riparian and wetland habitats, benefitting several
special status species, including yellow-billed cuckoo. In addition, 29 river segments in the
planning area, totaling 154.1 miles, would be managed as eligible for inclusion in the NWSRS.
Interim protective management guidelines would help to prevent or reduce impacts on aquatic
and riparian habitats in these areas.

For terrestrial wildlife species, Alternative A allows for management plans for special status
species. However, it does not provide stipulations to limit surface occupancy or site disturbance
within occupied habitats for some terrestrial species, or it applies stipulations based on buffer
distances or seasonal timing that are outdated by more current information.

No use restrictions would apply specifically to Canada lynx. For Gunnison sage-grouse,
restrictions on surface occupancy and surface disturbance would apply in sage-grouse winter
habitats and within 0.25-mile of leks (NSO-CO-2), which is now recognized as an insufficient
distance to avoid adverse effects on breeding sage-grouse (Knick and Connelly 201 1). Additional
restrictions on surface use would apply to sagebrush stands with sagebrush plants of a defined
height and mean canopy cover as described in the alternative. This is independent of currently
mapped sage-grouse habitats. This is now recognized as insufficient to describe nesting habitat at
this time. Special status raptors would be protected by an NSO within 0.25-mile of active bald
eagle, peregrine falcon, and Mexican spotted owl nests and roosts (e.g., NSO-CO-4, NSO-CO-
5, and NSO-CO-6), and TLs would be applied to protect special status raptors during sensitive
time periods (e.g., TL-CO-18, TL-CO-20, TL-CO-22, TL-CO-24, and TL-CO-19).

For other terrestrial special status species, Alternative A provides general guidance to protect
species but does not provide management guidance or protective stipulations for most current
BLM sensitive species, including Gunnison’s and white-tailed prairie-dogs, kit fox, and sensitive
bats. For desert bighorn sheep, Alternative A does not address expansion of populations beyond
the areas now occupied and does not address issues of disease transmission from domestic
livestock, now recognized to be a significant management issue (Wild Sheep Working Group
2012). To protect sensitive bat species, the Cory Lode Mine would continue to be withdrawn
from locatable mineral entry, but no stipulations would be applied to protect other important
bat habitats in the planning area. Various use restrictions would be applied in identified
waterfowl habitats and shorebird rookeries to protect nesting birds, but no buffers are included
in the protected areas, and protection from surface disturbance is not extended to all major
rivers in the planning area, leaving many important breeding, foraging, and migration habitats
unprotected.

Alternative B

Effects on All Special Status Species

Alternative B emphasizes protection of resources, including special status species and their
habitats, and would result in less overall impacts on special status species than Alternative A.
The alternative provides direction to restore and enhance special status species and their
habitats and to promote the conservation of special status species. Alternative B recognizes all
of the essential terrestrial and aquatic habitat types as priorities for special status species
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management, promotes greater management consistency over landscape scales, and provides
the best management for population connectivity and movement corridors.

Restrictions on fluid mineral development would result in fewer new and exploratory
development wells drilled and associated surface-disturbance than Alternative A. Under
Alternative B, the BLM would manage 12 ecological emphasis areas covering 242,580 acres,
including 186,070 acres of ROW exclusion areas and 56,490 acres of ROW avoidance areas.
Under Alternative B, NSO stipulations would be applied on 207,310 acres, and CSU stipulations
would be applied on 35,250 acres within these ecological emphasis areas. Under Alternative B.1,
NSO stipulations would be applied on 239,320 acres, and CSU stipulations would be applied on
234,690 acres within these ecological emphasis areas. Occupied habitat of known populations of
federally listed species would be ROWV exclusion areas. Other closures, NL, NSO, CSU, NGD,
and SSR restrictions would provide additional protection for special status species habitats and
populations (e.g., NL-4/NGD-12, NL-1/NGD-3, NSO-13/NGD-8, NSO-14/NGD-9, NSO-
I7/INGD-10, CSU-20/SSR-23, and CSU-25/SSR-30). Ecological emphasis areas and ACECs with
ROW exclusion and NSO restrictions would result in the greatest protection among any
alternatives for special status fish and wildlife in these more-sensitive areas. These protections
would provide the most intact natural landscapes, the greatest amount of corridor conservation
for species movements, and the greatest resiliency against climate change or other long-term
changes that might require species or communities to move over time. Lands with wilderness
characteristics and VRM, where not overlapping ecological emphasis areas or ACECs, would add
additional protection against habitat fragmentation.

Fifteen ACECs would be designated on 215,840 acres (7 times more acres than under
Alternative A). All ACECs would be managed as ROW exclusion, recommended for withdrawal
from locatable mineral entry, and closed to mineral materials disposal and nonenergy solid
mineral leasing, and additional restrictions would be applied for each ACEC. As a result, habitats
and populations of special status species would be protected from most land use impacts in
ACECs.

Under Alternative B, seven units (41,780 acres) would be protected as lands with wilderness
characteristics. Surface-disturbing activities would be restricted within these areas, including
management as ROW exclusion; closure to motorized and mechanized travel; closure to
mineral materials disposal, nonenergy solid mineral leasing, and coal leasing; recommendation for
withdrawal from locatable mineral entry; management as NL for fluid mineral leasing and
geophysical exploration; and management as NGD. These restrictions would reduce the
potential for impacts on special status species and their habitats. Management of the Tabeguache
Area would be similar to management under Alternative A, although Alternative B would
provide greater protection from land use impacts by applying an SSR restriction in the area.

For fire management, the BLM would emphasize the use of prescribed and managed fire over
mechanical treatments and other methods where they are not detrimental to resource values.
Over time, this management would reduce the potential of large or intense wildfires that could
adversely affect special status species habitat or populations.

Under Alternative B, 229,440 acres would be managed as VRM Classes | and Il (3 times more
acres than under Alternative A). Under Alternative B.l, 235,510 acres would be managed as
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VRM Classes | and Il (3 times more acres than under Alternative A, and slightly more than
Alternative B). In addition, NSO and NGD restrictions would be applied in VRM Class | areas,
and CSU and SSR restrictions would be applied in VRM Class Il and Il areas, which would
further reduce impacts on special status species in these areas.

Forestry would be managed more intensively than under Alternative A, with designation of
675,800 acres of forest management units. Minor forest and woodland products from certain
tree species in certain areas would be allowed to be harvested. Impacts would be reduced on
396,800 acres (4 times more than under Alternative A) closed to wood product sales and/or
harvest.

The BLM would manage 510,070 acres (23 percent fewer acres than under Alternative A) as
open and 165,730 acres (nearly 10 times more acres than under Alternative A) as closed to
livestock grazing. Emphasis would be placed on decreasing grazing preference. The requirement
for at least three years of rest in disturbed areas would enhance the recovery of native
vegetation from grazing impacts over the short-term, but it may not necessarily improve habitat
for special status species over the long term. Additional active habitat management (e.g., seeding
and weed treatments) would be needed to sustain long-term habitat improvements and achieve
desired conditions.

Recreation management under Alternative B would emphasize SRMAs, which concentrates
recreation facilities and visitor use and generally allows more opportunities to manage impacts
on special status species and their habitats. The BLM would manage |1 SRMAs on 244,050 acres
(5 times more acres than under Alternative A) and no ERMAs. Some SRMAs or portions would
be closed to dispersed camping and overnight use, and activities would be allowed if they were
to support the management objectives of the overlying special designations or ecological
emphasis areas. This would help to reduce impacts on special status species.

Cross-country motorized use would not be allowed within the decision area, which would
reduce impacts on special status species from casual use. Areas closed to motorized use on
114,260 acres (twice as many acres as under Alternative A) and limited to designated routes on
561,540 acres (4 times more acres than under Alternative A) would also reduce impacts.

Management of 197,370 acres as ROW avoidance (compared with none under Alternative A)
and 428,060 acres as ROW exclusion areas (5 times more acres than under Alternative A)
would reduce impacts on special status species. Designating 14 additional utility corridors than
under Alternative A on 37,420 additional acres would concentrate impacts and reduce habitat
fragmentation.

As described in Section 4.4.3 (Energy and Minerals, Effects Common to All Alternatives, Solid
Leasable Minerals—Coal), coal production is expected to remain the same across all
alternatives. The impact on special status species is expected to be the same as under
Alternative A.

Under Alternative B, the BLM would manage 505,860 acres of BLM surface/federal minerals as
open to fluid minerals leasing (20 percent fewer acres than under Alternative A) and 169,940
acres of BLM surface/federal minerals as closed (almost 4 times more acres than under
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Alternative A), which would reduce the potential for impacts on special status species from fluid
minerals leasing. On BLM surface/federal minerals open to fluid mineral leasing, NSO stipulations
would be applied on 364,890 acres (15 times more acres than under Alternative A), and CSU
stipulations would be applied on 140,910 acres (28 percent more acres than under Alternative
A), including many stipulations specifically protecting special status species (e.g., NL-4/NGD-12,
NL-1/NGD-3, NSO-13/NGD-8, NSO-14/NGD-9, NSO-17/NGD-10, NSO- |8/SSR-28, CSU-
20/SSR-23, and CSU-25/SSR-30). These actions would reduce the potential for impacts on
special status species.

Under Alternative B.I, the BLM would manage 461,940 acres of BLM surface/federal minerals as
open to oil and gas leasing (27 percent fewer acres than under Alternative A) and 213,860 acres
of BLM surface/federal minerals as closed (almost 5 times more acres than under Alternative A),
which would reduce the potential for impacts on special status species from fluid minerals
leasing. On BLM surface/federal minerals open to fluid mineral leasing, NSO stipulations would
be applied on 325,940 acres (13 times more acres than under Alternative A), and CSU
stipulations would be applied on 135,950 acres (23 percent more acres than under Alternative
A), including the same stipulations specifically protecting special status species as discussed
above under Alternative B. These actions would reduce the potential for impacts on special
status species in the North Fork area more than Alternative B.

Under Alternative B, 366,730 acres of BLM surface/federal minerals would be recommended for
withdrawal from locatable mineral entry (13 times more acres than under Alternative A). If
withdrawn, these areas would provide additional protection to special status species from
mining impacts.

Weed management under Alternative B would require more-stringent requirements for weed
management and reseeding following disturbances, compared with Alternative A. This
Alternative B management would provide better protection for special status species habitats by
protecting and enhancing native vegetation communities.

Alternative B would result in substantially less habitat fragmentation for special status species,
because of the designation of ecological emphasis areas and ACECs covering representative
examples of most of the core habitats and connections between them. The greater control over
ROWV siting, and increased use of NSO stipulations in this alternative, also contribute to greater
protection than Alternative A for preserving unregimented habitats.

Effects on Special Status Plants

Impacts on special status plants from recreation, travel, lands and realty, livestock grazing, fluid
mineral leasing, locatable mineral exploration or development, and ACECs are similar to those
described under Effects Common to All Alternatives. Particular protections for special status
plants include an NSO in federally listed and candidate plant species’ occupied and historic
habitat (NSO-13/NGD-8) and closure of all federally threatened, endangered, proposed, and
candidate plant species’ occupied habitat to mineral materials disposal and nonenergy solid
mineral leasing. These protections would substantially reduce the likelihood of impacts on
special status plants from mineral development compared to Alternative A.
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Under Alternative B, seven ACECs (total of 92,900 acres, 14 times more than under Alternative
A) would be designated to protect special status and rare plant species:

e Fairview South (CNHP Expansion) (4,250 acres)—clay-loving wild buckwheat,
Colorado desert parsley, Adobe Hills beardtongue, good-neighbor bladderpod

¢ Dolores Slickrock Canyon (10,670 acres)—kachina daisy, Naturita milkvetch
e East Paradox (7,360 acres)—Paradox Valley lupine, Paradox breadroot

e La Sal Creek (10,490 acres)—Paradox Valley lupine, Paradox breadroot

e Roubideau-Potter-Monitor (20,430 acres)—Grand Junction milkvetch

o Salt Desert Shrub Ecosystem (34,510 acr