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4.0 CHAPTER 4 ENVIRONMENTAL CONSEQUENCES

This chapter describes and compares the environmental consequences that may result from
implementing the five alternatives presented in Chapter 2. In terms of complying with the
NEPA, the specific purpose of this chapter is to present the analyses of the alternative
management actions and to disclose the potential impacts of the Federal action on the human
and natural environment. For this DRMP/DEIS, the Federal action is the BLM’s selection of an
alternative, which will serve as the framework for future land use planning direction and for the
appropriate use of the public lands that comprise the Monument. The human environment is
considered to include both the natural environment (resources) and the BLM multiple-use land
management environment (resource uses).

The potential consequences or impacts of each alternative are addressed in the same order of
resource topics as was presented in Chapter 3 (e.g., Resources, Resource Uses, Special
Designations, and Social and Economic Conditions). This parallel organization will allow
readers to compare existing resource conditions (Chapter 3) to potential impacts (Chapter 4) for
the same resource(s). The impacts analysis of environmental consequences emphasizes key
planning issues (see Chapter 1) raised during the scoping process, rather than all possible
consequences.

Potential impacts for a particular resource or resource use are discussed primarily in terms of
the direct physical change and the indirect consequences of change resulting from the specific
management of that resource or resource use under a particular alternative, followed by those
impacts from other management on that specific resource or resource use, in turn, resulting
from:

» the management of cultural resources;

= the anticipated level of oil and gas development;

= the management of rangeland resources;

» the management of recreation and/or transportation; and,

= the management of other resources that may impact the particular resource or resource
use under discussion.

The two exceptions to this organization occur in the discussion of Air Quality (Section 4.2.1) and
Social and Economic Conditions (Section 4.4.). In the case of Air Quality, the impact analysis
model for oil and gas development, was run in terms of the highest level of potential air quality
impacts of the action alternatives (although not at “worst-case” scenario levels). Therefore one
analysis covers Alternatives Il through V and is based on the alternative with the most
development (Alternative IV). Impacts from the other oil and gas development scenarios
discussed in the other action alternatives are assumed to be potentially less than those modeled
for Alternative IV.

As discussed in Chapter 2, it is important to remember that this planning process is somewhat
more constrained, in terms of the range of alternatives, than many other BLM land-use planning
environmental analyses. This is due to the management of the planning area as a National
Monument and to the specific requirements of the Proclamation that designated it as a National
Monument. It is also important to note that the actions described under each alternative would
not necessarily be permitted by the adoption of any alternative as a result of the planning
process. For example, although new oil and gas leasing may be allowed under some of the
alternatives, actual development would only occur after an area has been leased, and/or after
any proposed well locations, road and/or pipeline alignments, and/or other
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facilities/infrastructure have gone through a permitting process. Furthermore, while the
assumptions associated with the alternatives represent reasonable projections of what could
occur, it is impossible to predict with certainty the precise location of potential development or
structure, or the precise outcome of any of the alternatives, due to the large number of variables
involved.

The actions analyzed in this chapter include both the proposed land-use planning actions for a
variety of resources and resource uses, as well as the proposed implementation decisions
regarding travel management.

4.1. Impact Analysis Methods and Assumptions
4.1.1. Analysis of Alternatives

The analysis of alternatives describes how each alternative could affect baseline conditions of
individual resources in the planning area. Impacts typically are described by topic, such as
surface disturbance, and other resources or resource uses. If a particular allowable use or
management action is not discussed for a particular resource, it is because no impacts are
expected or the anticipated impact is not considered significant.

4.1.2. Impact Analysis

When applicable, definitions of the following types of impacts are included in the evaluation of
environmental consequences (all possible impacts are not described and, unless otherwise
stated, impacts described in this chapter are assumed adverse), including:

= Direct/Indirect Impacts: In general, direct impacts result from activities authorized by
the BLM and generally occur at the same time and place as the management activity or
action causing the impact. For example, for the action of building a road, a direct
adverse impact is surface disturbance. Surface disturbance is the impact (the effect) of
heavy equipment (the cause) removing existing vegetation as it grades the proposed
road location. Indirect impacts often occur at some distance or time from the action. In
the above example, an indirect impact could occur days after the surface is disturbed, as
well as some distance from the disturbance. Heavy precipitation following the removal
of vegetation and/or disturbance of the ground surface could erode soil and transport
sediment into streams. The impact on stream-water quality is considered an indirect
adverse impact.

= Onsite/Offsite Impacts: Onsite impacts occur within the Monument. Offsite impacts
occur outside the Monument, but result from an action taken within the Monument. The
degree to which land uses, management actions, and environmental changes under the
alternatives would affect other lands depends on the absolute and relative amount of
onsite changes, the causal linkage between onsite changes and offsite consequences,
and the relationship between changes resulting from the alternative and those that would
occur without the alternative.

= Short- or Long-Term Impacts: When applicable, the short-term or long-term aspects of
impacts are described. For purposes of this DRMP/DEIS, short-term impacts occur
during or after the activity or action and may continue for up to 2 years. Long-term
impacts occur beyond the first 2 years. Five years is an approximation of the time
required to restore or reclaim an area following surface disturbance.

= Cumulative Impacts: Cumulative impacts result from the interaction of impacts of the
alternative along with impacts resulting independently from unrelated actions and
activities. Cumulative impacts may include private lands within the Monument, as well
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as both private and public lands outside the Monument. Additionally, cumulative impacts
are not necessarily limited to the types of actions and activities affecting BLM lands in
the Monument.

Quantification of cumulative impacts is difficult for the resources, land uses, and management
actions due to:

= uncertainties regarding the location, scale, and/or rate of changes on BLM lands in the
Monument resulting from the alternatives;

» uncertainties about the location, scale, and rate of changes on private lands adjacent to,
or near, the Monument that would occur irrespective of the alternative; and

» uncertainties about the location, scale, and rate of changes resulting from the general
human population growth of the county.

All of the environmental impacts associated with the implementation of any of the alternatives
would be in addition to ongoing existing impacts occurring on Federal lands in the Monument,
private lands within the Monument, and both public and private lands adjacent to, or near, the
Monument. Even where an estimate of cumulative impacts resulting from offsite causes is
available (e.g., the number of oil and gas wells in Montezuma County in 20 years), it is not
known how much long-term surface disturbance would result; to what degree adverse impacts
would be avoided or mitigated; or how the impacts would affect other resource values and land
uses, such as hunting, off-road travel, visual quality, livestock grazing, and so forth. Therefore,
the descriptions of cumulative impacts for the individual resources addressed in Sections 4.2
through 4.4 are necessarily qualitative.

Also germane to the discussion of cumulative impacts are the boundaries used to define impact
sources and levels. These differ by resource. For example:

» for wide-ranging wildlife, such as deer and elk, the cumulative impact area may include
offsite habitats that are used to some extent by onsite populations and that are subject to
impacts from development in the offsite areas;

= for air quality, the cumulative impact area may be an entire air shed, including all
emission sources that affect the same air quality parameters potentially impacted by the
implemented alternative;

= for surface water quality, the cumulative impact area may be one or more watersheds,
including all pollutant sources that affect the same water quality parameters potentially
impacted by the implemented alternative; and

= for socioeconomics, the cumulative impact area may be one or more towns or counties,
including all sources of beneficial and adverse impacts on tax revenues, employment,
housing, and/or quality of life considerations reasonably (i.e., not too remotely) affected
by changes related to the implemented alternative.

Although these are only examples, they illustrate that cumulative impact boundaries may not
only differ considerably among resources, but that the boundaries may be either natural or
artificial.

Beyond the 20-year planning horizon, the BLM believes that quantitative impact assessments
are speculative and unreliable, and hence, inappropriate. This is due to a large number of
economic, geopolitical, environmental, regulatory, technological, and/or other factors that could
affect conditions in the Monument beyond 20 years, and are themselves subject to change in
unexpected ways or degrees. In general, however, it can reasonably be assumed that the
Monument would continue to support existing multiple uses beyond the 20-year timeframe.
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4.1.3. Methods and Assumptions

Due to the programmatic and strategic nature of this DRMP/DEIS, the timing and specific
location of project-specific actions that could impact resource values are not defined. Moreover,
the relationship between cause (future actions) and effect (impact on resources) is not always
known or quantifiable. For these reasons, the analysis of alternatives is both qualitative and
quantitative and is based on a series of assumptions. The methods and assumptions listed
below, and for each resource in the following sections, are disclosed to provide a basis for the
conclusions reached. Assumptions common to all alternatives and all resources are listed
below, whereas assumptions unique to specific resources and resource uses are listed under
the appropriate resource section.

= All alternatives are implemented in compliance with standard practices, best
management practices (BMPs), guidelines for surface-disturbing activities, and
applicable laws, standards, policies, and implementation plans, as well as with all BLM
polices and regulations.

= An oil and gas lease grants the lessee the “right and privilege to drill for, mine, extract,
remove and dispose of all oil and gas deposits” in the leased lands, subject to the terms
and conditions incorporated in the lease (BLM Form 3100-11, Lease for Oil and Gas).
The Secretary of the Interior has the authority and responsibility to protect the
environment within Federal oil and gas leases; therefore, restrictions are imposed on the
lease terms.

» Provisions in leases that expressly provide the BLM the authority to deny or restrict
development, in whole or in part, depend on an opinion provided by the U.S. Fish and
Wildlife Service (USFWS) regarding impacts to endangered or threatened species or to
habitats of plants and animals that are listed or proposed for listing. If the USFWS
concludes that the development likely would jeopardize the continued existence of any
endangered or threatened plant or animal species, then the development may be denied
in whole or in part.

= Although not defined as a surface-disturbing activity, concentrated livestock and wild
ungulate grazing, off-road vehicle use, and fire may remove vegetation and expose the
soil surface leading to increased erosion.

= Comparison of impacts among resources is intended to provide an impartial assessment
to inform the decision maker and the public. The impact analysis does not imply or
assign a value or numerical ranking to impacts. Actions resulting in adverse impacts to
one resource may impart a beneficial impact to other resources.

= Key planning issues identified in Chapter 1 provide the focus for the scope of impact
analyses in this chapter.

» |n general, adverse impacts described in this chapter are considered important if they
result from, or relate to:

— the key planning issues described in Chapter 1;

— the context and/or intensity of impacts suggest potential impacts to public health and
safety;

— a potential for violating legal standards, laws, and/or protective status of resources;
and/or,

— potential impacts to unique resources.
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» The comparison of individual alternatives is qualitative, relative to Alternative | (the No
Action Alternative), and based on professional judgment and consideration of the context
and intensity of allowable uses and management actions anticipated to impact resources
and resource uses.

» Analysis of environmental consequences considered the extent of projected surface
disturbance and associated development from BLM actions.

» Analysis of environmental consequences focuses on the anticipated incremental and
meaningful impact of management actions and the allowable uses proposed for each
alternative. The impact of past and present actions is encompassed within the
description of existing conditions in Chapter 3, Affected Environment.

4.1.4. General Levels of Impacts

In an attempt to reduce the necessarily complex impact analysis process to readily
understandable terms, the following subsections use a qualitative approach for summarizing
impacts to specific resources, management actions, and uses. For some resources the impacts
are defined more quantitatively, while others remain as general levels of impact. In terms of
duration, impacts may be short-term (less than 2 years) or long-term (greater than 2 years).

4.1.5. Impact Analysis Components

The starting point for analysis of the alternatives is the Analysis of the Management Situation
(AMS) (BLM 2005b) and the RFD (BLM 2005c) for oil and gas development in the Monument.
The AMS describes the current management activities in the Monument, the physical
environment, and the regulatory requirements. The RFD is intended as a technical and
scientific approximation of anticipated levels of oil and gas development that could potentially
take place during the planning timeframe. As such, neither the RFD, nor the planning process
of which it is a part, are intended to define the specific numbers and locations of wells and pads
needed to develop the oil and gas resource. Instead, they are intended to allow flexibility during
resource development while, at the same time, providing sufficient specificity to support the
impact analysis and the alternative selection processes.

Table 4-1 summarizes the quantifiable components of resource management actions that are
used for all of the impact analyses.
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4.1.5.1. Protective Stipulations and Other Restrictions on Surface Use

The RFD does not incorporate all of the land management direction and multiple-use
considerations that the BLM must take into account as part of its responsibilities under the
Federal Land Policy and Management Act (FLPMA). Therefore, in developing the alternatives,
assumptions in the RFD were subjected to various “screens” or “filters” representing restrictions
designed to protect specific resource values and meet the BLM’s multiple-use and sustainability
mandates. Protection of specific resources is accomplished by a combination of management
actions and the surface-use stipulations described in Section 2.2. These include:

= Site-Specific Relocation (SSR): Under this restriction, the BLM may require special
restrictions, including shifting a ground-disturbing activity by more than 200 meters from
the proposed location to another location, to protect a specific resource. In oil and gas
leases, this stipulation is termed Controlled Surface Use (CSU).

* No Ground Disturbance (NGD): Under this restriction the BLM would not allow long-
term ground-disturbing activities (i.e., with an impact that would last longer than 2 years).
For oil and gas leases, this stipulation is termed No Surface Occupancy (NSO). In
regard to certain cultural or biological resources, the inability to have no impacts beyond
2 years negates the activity from being implemented altogether.

= Timing Limitation (TL): Under this restriction, the BLM may allow specified activities
within the area, and/or at a proposed location, but not during certain sensitive seasons
(e.g., in raptor nesting areas, bald eagle winter roosting areas, big game winter range).
It is important to note that TL restrictions can apply to NGD/NSO and SSR/CSU areas,
as well as to areas with standard restrictions and limitations.

On split-estate lands (i.e., Federal minerals but private surface), the NGD/NSO, SSR/CSU, and
TL stipulations would only be applied in relation to mineral exploration and development, such
as with drilling for oil and gas. This is because the BLM may regulate aspects of these activities
that occur on the surface as well as in the subsurface. The BLM does not regulate or manage
other types of activities on split-estate lands (e.g., grazing, recreation, utilities rights-of-ways,
etc.).

In addition to the restrictions and limitations on surface uses and management activities outlined
above, the BLM would require best management practices (BMPs) (see Appendix E).
Examples include the required use of:

= culverts at stream crossings;

» special road design and/or dust suppression techniques designed to reduce impacts
from aerial deposition of particulates on nearby streams and vegetation;

» biodegradable erosion-control fabrics designed to ensure soil stability and enhance
revegetation;

» fences designed to exclude livestock from sensitive habitats; and

= specialized revegetation that uses only native species and possibly requires woody
plants (trees and shrubs) to be included in the seed mix and/or planted as containerized
stock (“tubelings”).

These measures, as well as the protective restrictions cited above, would be applied not just to
oil and gas development and grazing, but also, as appropriate, to recreation, aquatic and
riparian habitat enhancements, forest management activities (including timber harvesting and
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prescribed fires), and construction and/or routine maintenance in rights-of-way (ROWs) and
easements.

4.2. Resources and Resource Uses

The following impact analysis includes evaluation of all resources and resources uses. Cultural
resources, fluid minerals, rangeland, recreation, and transportation are the resources or
resource uses that would have the most impact in the Monument; therefore, each is discussed
in relation to each resource or resource use, as well as for each alternative. This arrangement
may result in some repetition where management actions are similar for all alternatives;
however, it allows the reader to better understand the impact of significant management actions
across all resources and resource uses in the Monument. A summary of impacts is also
provided for each resource or resource use. Each resource is discussed in the same order as it
is presented in Chapter 3, Affected Environment.

4.2.1. Air Quality

The primary goal of air quality management is to protect air quality within, and outside of, the
Monument. The management objectives related to this goal are to:

= ensure that the air quality within the Monument meets State and Federal air quality
standards and regulations;

= protect visibility at scenic and important vistas located within the Monument; and

= cooperate with the State of Colorado, the NPS, and the USFS regarding air quality
issues at nearby Federal Class | (Clean Air Act) areas (Mesa Verde National Park and
Weminuche Wilderness).

Under the FLPMA and the Clean Air Act, the BLM cannot conduct or authorize any activity that
does not conform to all applicable Federal, Native American Tribal, State, and local air quality
laws, statutes, regulations, standards, policies, and implementation plans. Therefore, an
extensive air quality impact assessment, based on atmospheric dispersion modeling, was
conducted to analyze the potential impacts of the action alternatives. In comparison to oil and
gas drilling and production (including CO2), other management actions considered throughout
this analysis are expected to have extremely minor impacts. The modeled impacts, therefore,
incorporate parameters for the maximum estimated oil and gas development (Alternative 1V)
over the 20-year planning period, as characterized in the RFD (BLM 2005c).

Atmospheric dispersion models, including the one used for this environmental analysis, are
computer programs designed to simulate how pollutants in the ambient atmosphere disperse
and, in some cases, how they react in the atmosphere. The dispersion models are used to
estimate or to predict the downwind concentration of air pollutants emitted that can impact
ambient air quality. The dispersion models require the input of data that includes:

= meteorological conditions, such as wind speed and direction; the amount of atmospheric
turbulence; the ambient air temperature; and the height to the bottom of any inversion
aloft that may be present;

* emissions parameters, such as source location and height, source vent stack diameter
and exit velocity, exit temperature, and mass-flow rate;

= terrain elevations at the source location and at the receptor location; and

* Jlocation, height, and width of any obstructions (such as buildings or other structures) in
the path of the emitted gaseous plume.
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AERMOD, the EPA-approved atmospheric dispersion model used in this analysis, is an
integrated system that includes three modules:

» a steady-state dispersion model designed for short-range (up to 50-kilometers)
dispersion of air pollutant emissions from stationary industrial sources;

» a meteorological data preprocessor (AERMET) that accepts surface meteorological
data, upper air soundings and, optionally, data from onsite instrument towers (which
then calculates atmospheric parameters needed by the dispersion model, such as
atmospheric turbulence characteristics, mixing heights, friction velocity, etc.); and

= aterrain preprocessor (AERMAP) whose main purpose is to provide a physical
relationship between terrain features and the behavior of air pollution plumes (which
generates location height data for each receptor location and provides information that
allows the dispersion model to stimulate the effects of air flowing over hills or splitting to
flow around hills).

This analysis compares potential air quality impacts from Alternative IV to applicable air quality
standards, prevention of significant deterioration (PSD) increments, significant impact levels
(SILs), and air quality related values (AQRVs). However, it does not represent a regulatory air
quality permit analysis. Comparisons to the PSD Class | and Class Il increments are intended
to evaluate a “threshold of concern” for potentially significant direct project impacts, but do not
represent a cumulative regulatory PSD Increment Consumption Analysis. Such a regulatory
PSD increment analysis is the responsibility of the State air quality agency (under EPA
oversight), and would be conducted during the permitting process.

AERMOD was used to evaluate both direct project and cumulative Class | increment impacts
and deposition AQRV analyses at Mesa Verde National Park (the closest Class | area).
VISCREEN (a model that calculates the impact of specified emissions for specific transport and
dispersion conditions) was used to evaluate visibility impacts. This air quality analysis is
completely described in Appendix J, including all accepted criteria and parameters, complete
methods, and results.

All dispersion models, regardless of their level of complexity, are mathematical approximations
of the behavior of the atmosphere. Therefore, especially given the uncertain nature of the
number and potential location of sources under the analyzed alternatives, the results need to be
appropriately viewed as estimates of possible future concentrations and not as exact predictions
in time and space.

Dispersion modeling is generally conducted using assumptions that ensure that the modeled
results do not underestimate actual future impacts so that appropriate planning decisions can be
made. For example, sources may be assumed to operate for longer periods or emit more
pollutants than actual conditions to ensure that health-based standards are protected. On the
other hand, analyses are not conducted assuming “worst-case” conditions across the board,
because this typically leads to results that are unreasonable and unrealistic. Hence, dispersion
modeling uses the best available information and methods (EPA-approved models, emission
factors, etc.) when possible, combined with the best scientific and professional judgment in an
attempt to ensure that projections of future air quality are neither under-predicted nor
unrealistically over-predicted.

4.2.1.1. Evaluation Criteria and Assumptions

Potential air quality impacts were analyzed to determine maximum “near-field” (local or Class II)
ambient air pollutant concentrations and hazardous air pollutant impacts, as well as to
determine maximum “far-field” (regional or Class |) impacts on ambient air pollutant
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concentrations, visibility, and atmospheric deposition of sulfur and nitrogen (“acid rain”
constituents). This section describes the results for modeling of near-field and far-field air
quality in the Monument based on the maximum expected oil and gas development during the
20-year period of analysis.

Near-field and far-field air quality parameters, grouped by Class | and Class Il analyses, were
inventoried and analyzed and are described below.

Near-Field (Class Il)

= Criteria Pollutant Emissions (National Ambient Air Quality Standard (NAAQS) and PSD
increments): NOx (including NO,), CO, SO,, PM;g, and PM,5

» Hazardous Air Pollutants (HAPs): formaldehyde
Far-Field (Class 1)

» Emissions of Criteria Pollutants (NAAQS and PSD increments): NOx (including NO2),
CO, SO2, PM10, and PM2.5

»  Visibility
= Sulfur and nitrogen deposition

For this analysis, it is assumed that all fluid mineral companies operating in the Monument are
in compliance with current standards. (Some fluid mineral operations have been in existence
for a long time; therefore, out-of-date equipment may not meet current standards. Monument
staff continue to work with companies to bring them into compliance, which is an administrative
issue outside the scope of this DRMP/DEIS.)

For this DRMP/DEIS, two inventories of air emissions were developed. The project inventory
considered foreseeable oil, natural gas, and CO, development activities in the Monument, and
includes air emissions from both construction and production operations. The cumulative
inventory considered emissions from other existing sources and reasonably foreseeable future
sources within the study area that are not already represented in the background air quality and
AQRY data (i.e., sources that were not in operation as of the end date of the monitoring data,
which was December 2004). The cumulative inventory area has been defined as the region
within 50 km (31 miles) from the center of the Monument (approximate Universal Transverse
Mercator [UTM] coordinates of 685 km E and 4145 km N, Zone 12, NAD83).

The cumulative inventory also addressed existing production emission sources in the
Monument. The maximum historical natural gas compression capacity in the Monument is
known to be approximately 1,000 hp; therefore, emissions for three 350-hp compressors were
modeled to conservatively represent existing natural gas production (along with one new 350-hp
compressor to represent increased project natural gas production). The estimated project oil
production rates are five times greater than current oil production rates and equal to the
historical maximum annual production rates for the Monument. In addition, many of the new oil
wells would replace exhausted wells that cease production during the 20-year period.
Therefore, the project oil production emissions (including fugitive emissions from oil haul trucks
and well servicing) effectively include existing oil production emissions. Finally, because
existing CO, compression is electrical (i.e., with power provided by the utility grid), there are no
significant existing CO, production emissions.

The cumulative discussion of results concludes with a consideration of the role of this proposed
development scenario in the context of global warming.
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4.2.1.2. Alternative Analysis

Air quality impacts under the action alternatives (Alternatives Il through V) are discussed
together, rather than separately, because the evaluation was based on the alternative with the
most potential development (Alternative IV). Impacts from the other oil and gas development
scenarios, represented by the other action alternatives, are assumed to be less than those
modeled for Alternative IV.

Alternative | (No Action Alternative)

Under Alternative | (the No Action Alternative), the existing air quality conditions described in
Section 3.1.1, would continue, with regard to impacts to air quality, based on continuing current
management.

Action Alternatives

The following discussion summarizes air quality modeling results for maximum assumed oil and
gas development (Alternative 1V). Modeled direct and cumulative impacts are added to these
background concentration values. The air quality impacts from the project and offsite
cumulative impacts were compared to EPA Class | and Il Area SILs, PSD Class Il increments,
and State of Colorado AAQSs and NAAQSSs.

The nearest Class | area to the Monument is Mesa Verde National Park, which is located
approximately 40 km (25 miles) east of the locations in the Monument where development may
occur. The next closest Class | area is the Weminuche Wilderness Area, which is located
approximately 112 km (70 miles) from the Monument. Given the close proximity of Mesa Verde
National Park, versus the other Class | areas, it is highly likely that the Class | impacts of the
project will be the greatest at Mesa Verde National Park. Therefore, the Class | analyses was
only performed for Mesa Verde National Park.

Criteria Pollutants: Assessment of Class Il Air Quality Impacts

Table 4-2 summarizes air quality standards and increments, SiLs and AQRYV criteria against
which modeled results are compared. A summary of total project emissions, which includes
construction and production direct and indirect emissions for CO, development and oil and gas
development, is presented below in Table 4-3.

The air quality analyses compare the predicted direct project and cumulative air impacts to the
Class Il SILs, PSD Class Il increments, and to State AAQSs and NAAQSs.

The EPA and the State of Colorado have established SiLs in order to define a de minimus
impact level that is considered “insignificant” and that does not warrant further review. Under
the PSD review process, a project that demonstrates, via modeling, that project-only emissions
result in impacts that are less than the established SlLs is exempt from additional modeling
analyses for that pollutant. For this NEPA air quality analysis, the PSD review criteria are not
directly applicable. However, the direct project impacts are compared to the Class Il SILs in
Table 4-4 in order to evaluate the relative magnitude of the impacts. The NO,, PM,o, and SO,
impacts are greater than the Class Il SlLs.

The direct project impacts (excluding temporary construction sources) were also evaluated in
comparison to the Class Il PSD increments, and these results are presented in Table 4-5. This
increment analysis is for information purposes only, and does not represent a cumulative
regulatory PSD Increment Consumption Analysis. Such a regulatory PSD increment analysis is
the responsibility of the State air quality agency (under EPA oversight) and would be conducted
during the permitting process. The impacts are all less than the Class Il PSD increments.
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Finally, the model-predicted direct project and cumulative impacts were added to the
background data and then compared to the NAAQSSs in Table 4-6. The impacts are all less than
the applicable NAAQSSs.

Hazardous Air Pollutant (HAP) Analysis Result

The HAP analysis evaluated the formaldehyde direct project impacts for both short-term (acute)
and long-term (chronic) exposure assessment, as well as evaluated formaldehyde cancer risks.

Formaldehyde emissions for both the construction and production phases were modeled. The
modeling methodology used the same near-field source layout and receptor configuration
previously described in Section 3.4. The maximum modeled hourly formaldehyde concentration
was 16.9 micrograms per cubic meter (ug/m®), and the maximum annual average concentration
was 0.116 pg/m°.

The short-term analysis evaluated modeled impacts against the EPA Acute Exposure Guideline
Level (AEGL) Level-1, 1-hour concentration threshold for formaldehyde of 0.90 ppm, which is
equivalent to 1,107 pg/m®. The maximum modeled 1-hour concentration is 1.5 percent of the
AEGL concentration.

The long-term analysis evaluated modeled annual impacts against a chronic threshold of
concern. The EPA has not established a long-term reference concentration (or proper
functioning condition [PFC]) for formaldehyde. However, the Agency for Toxic Substances and
Disease Registry (ATSDR) has established a chronic inhalation minimal risk level (MRL) of
0.003 ppm, which is equivalent to 3.7 ug/m*® (ATSDR 1997). The MRL is an estimate of the
daily human exposure to a hazardous substance that is likely to be without appreciable risk of
adverse non-cancer health impacts over a specified duration of exposure. The maximum
modeled annual concentration is 3.1 percent of the MRL concentration.

The incremental risk analysis considered exposure over a 70-year lifetime, using EPA’s unit risk
factor (ATSDR 1997b) for formaldehyde (1.3x10®°). The most likely exposure (MLE) scenario
was considered. The duration of exposure for the MLE scenario is assumed to be 50 years, in
order to represent the project (well field) lifetime, corresponding to an exposure adjustment
factor of 50/70 = 0.71. A second adjustment can be made for time spent at home, versus time
spent elsewhere; however, the MLE scenario assumes that the individual is at home 100
percent of the time, for a final MLE adjustment factor of (0.71 x 1.0) = 0.71. To calculate the
excess cancer risk, the maximum annual predicted formaldehyde concentration was multiplied
by the adjustment factors, and then multiplied by the unit risk factor. The resulting estimated
cancer risk is 1.07x10°®, which is at the very low end of the generally accepted cancer risk range
of 1 x 10 to 100x10° as presented in the “Superfund” National Oil and Hazardous Substances
Pollution Contingency Plan (40 CFR 300).

Criteria Pollutants: Assessment of Class | Air Quality Impacts

The Class | air quality impact analyses compare the predicted direct and cumulative air impacts
of the project to the Class | SiLs, PSD Class | increments, and AQRYV threshold values.

The EPA and the State of Colorado have established Class | SILs in order to define a

de minimus impact level for Class | areas that is considered “insignificant” and that does not
warrant further review under the PSD permitting process. For this NEPA air quality analysis, the
PSD review criteria are not directly applicable. However, the direct project impacts are
compared to the Class | SiLs in Table 4-7 in order to evaluate the relative magnitude of the
impacts. The 24-hr PMy,, 3-hr SO,, and annual NO, impacts are greater than the Class | SiLs.
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Table 4-3 Summary of Project Emissions
Project Maximum Annual Emissions
Constituent | Construction Emissions (tpy) | Production Emissions (tpy) | Total Emissions (tpy)
NOy 215.3 144.7 360.0
CcoO 48.7 183.9 232.6
SO, 14.5 0.2 14.7
PMyqo 41.8 55.0 96.8
PM, 5 18.7 9.3 28.0
VOC 22.4 1671.9 1694.3
Formaldehyde 7.9 2.4 10.3
Table 4-4 Comparison of Direct Project Impacts to Class Il Significant Impact Levels
(SILs)
Pollutant Project Project Class Il SIL |Greater than
(Averaging Interval) | Near-Field Maximum | Mid-Field Maximum (pglms) SIL?
(Hg/m3) (ng/m3)
CO (1-hour) 357 802 2000 No
CO (8-hour) 184 147 500 No
NOx (Annual) 20.5 3.7 1 Yes
PM;, (24-hour) 70.6 28.3 5 Yes
PM;, (Annual) 12.6 3.9 1 Yes
SO, (3-hour) 94.5 12.5 5 Yes
SO, (24-hour) 26.9 2.7 25 Yes
SO, (Annual) 3.6 0.2 1 Yes
Table 4-5 Comparison of Project and Cumulative Impacts to Class Il PSD Increments
Pollutant Project Project | Cumulative | Overall Class Il | Percent (%)
(Averaging Near-Field | Mid-Field | Mid-Field | Maximum PSD Increment
Interval) Maximum | Maximum | Maximum (pglms) Increment
(Hg/m’) | (ug/m’) | (ug/m’) (Hg/m?®)
NOx (Annual) 20.0 1.7 4.9 20.0 25 80%
PM;, (24-hour) 0.47 28.0 29.5 29.5 30 98%
PM;, (Annual) 0.11 3.6 4.0 4.0 17 23%
SO, (3-hour) 0.078 0.037 11.5 11.5 91 13%
SO, (24-hour) 0.025 0.0051 2.9 29 512 1%
SO, (Annual) 0.004 0.0005 0.3 0.3 20 1%
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Table 4-7 Comparison of Direct Project Impacts to Class | Significant Impact Levels
(SILs)
Pollutant (Averaging Interval) Project Class | SILs Greater than SIL?
Maximum (ng/m®)
(ng/m)
NOx (Annual) 0.15 0.1 Yes
PMyq (24-hour) 1.1 0.3 Yes
PM1o (Annual) 0.1 0.2 No
SO, (3-hour) 0.5 0.2 Yes
SO, (24-hour) 0.1 1.0 No
SO; (Annual) 0.01 0.1 No

The direct project impacts (excluding temporary construction sources) were also evaluated in
comparison to the Class | PSD increments, and these results are presented in Table 4-8. This
increment analysis is for information purposes only, and does not represent a cumulative
regulatory PSD Increment Consumption Analysis. The impacts are all substantially less than
the Class | PSD increments.

Table 4-8 Comparison of Project and Cumulative Impacts to Class | PSD Increments
Pollutant Project | Cumulative Overall Class | PSD | Percent (%)
(Averaging Maximum | Maximum Maximum Increment Increment
Interval) (Hg/m’) | (ug/m’) (Hg/m’) (Hg/m’)
NOx (Annual) 0.034 0.360 0.360 3 14
PMyq (24-hour) 1.02 1.020 1.020 10 10
PM;o (Annual) 0.07 0.162 0.162 5 3
SO, (3-hour) 0.00061 0.967 0.967 5 19
SO, (24-hour) 0.00008 0.126 0.126 25 0.5
SO, (Annual) 0.00001 0.017 0.017 2 0.8

Visibility: Assessment of Class I Air Quality Impacts

Direct and cumulative visibility impacts were determined using VISCREEN Level 1 with a “virtual
point source” approach to better account for the geographic separation of emissions. The total
project emissions (peak construction plus full production) were input to VISCREEN in order to
conservatively assess visibility impacts. Model results indicate that impacts are less than those
for the screening criteria. (Refer to Appendix J for complete VISCREEN input and output results
for the Monument analysis.)

The cumulative visibility analysis also used VISCREEN in order to assess impacts for other
cumulative sources (with distances adjusted, as necessary, in order to account for geographic
separation of emission units at each source). The only cumulative source outside of the
Monument was a project in the Monticello Field Office (Utah); therefore, that project was
modeled using an actual distance of 85 km (53 miles) added to a virtual point source increase in
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downwind distance of 80 km (50 miles). These results indicate that impacts are less than the
screening criteria (see Appendix J). Conservatively adding the Monument and the Monticello
impacts together to estimate cumulative impacts still results in cumulative visibility impacts less
than the screening criteria.

Sulfur and Nitrogen Deposition: Assessment of Class | Air Quality Impacts

Direct and cumulative Class | deposition impacts were determined using the Level 1 method
described in Section 5.1.3 of the “Interagency Workgroup on Air Quality Modeling (IWAQM)
Phase 1 Recommendations” (1993). This method uses the maximum modeled project and
cumulative PSD increment concentrations at Mesa Verde National Park, along with the
conservative assumption that all SO, and NOXx are converted and deposited. Table 4-9
compares deposition impacts to USFS levels of concern, which are defined as 5 kilograms per
hectare per year (kg/ha-yr) for sulfur, and 3 kg/ha-yr for nitrogen. All direct project deposition
impacts, and the cumulative sulfur deposition impacts, are less than the levels of concern. The
cumulative nitrogen deposition impact is greater than the level of concern; however, this is likely

the result of the extremely conservative methodology used in this deposition analysis.

Table 4-9  Sulfur and Nitrogen Deposition Impacts

Direct Project | Direct Project | Cumulative Cumulative
Sulfur Nitrogen Sulfur Nitrogen
Depositgon Depositsion Depositgon Depositgon
(ng/m) (ng/m’) (ng/m) (ng/m)
SO, PSD Class | AnmsJaI Concentration 0.00971 NA 0.017 NA
(Hg/m”)
NO, PSD Class | Anngal Concentration NA 0.034 NA 0.360
(ug/m”)
Mole Weight Adjustment Factor 0.5 0.30 0.5 0.30
Number seconds/year (u) 3.1536E(+)07 3.1536E(+)07 | 3.1536E(+)07 | 3.1536E(+)07
Deposition Velocity 0.005 0.05 0.005 0.05
Dry Deposition (kg/ha-yr) 0.05 1.1 0.09 12.1
Effects Threshold (kg/ha-yr) 5.0 3.0 5.0 3.0

Global Climate Change

The assessment of greenhouse gas emissions and climate change is in its formative phase;

therefore, it is not yet possible to know with confidence the net impacts to climate. However, the
Intergovernmental Panel on Climate Change (IPCC 2007) recently concluded that “Warming of
the climate system is unequivocal” and that “Most of the observed increase in globally average
temperatures since the mid-20" century is very likely due to the observed increase in
anthropogenic [man-made] greenhouse gas concentrations.”

The lack of scientific tools designed to predict climate change on regional or local scales limits
the ability to quantify potential future impacts. However, potential impacts to air quality resulting
from climate change are likely to be varied. For example, if global climate change results in a
warmer and drier climate, increased particulate matter impacts would occur as a result of
increased wind-blown dust from drier and less stable soils. Then cool season plant species’
ranges would be predicted to move north and to higher elevations, and extinction of endemic
threatened/endangered plants would be potentially accelerated. In addition, due to the loss of
habitat, and/or from competition from other species whose ranges shift northward, the
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population of some animal species could be reduced. Less snow at lower elevations would then
be likely to affect the timing and quantity of snowmelt, which, in turn, may affect aquatic species.

4.2.2. Cultural Resources

The primary goals of cultural resources management in the Monument are to identify, preserve,
and protect significant cultural resources to ensure long-term public benefits (i.e., from research,
education, and preservation of cultural heritage [FLPMA Sections 103(C), 201 (A), 202 (C);
NHPA Sections 106 and 110; the Archaeological Resources Protection Act of 1979, Section
14(a); and the Antiquities Act of 1906 (Section 2)]. The management objectives related to this
goal include:

= allocate all cultural resources currently recorded, and/or projected to occur on the basis
of existing data synthesis, to uses according to their nature and relative preservation
value;

» inventory, document, and evaluate cultural resources to facilitate proper management,
protection, and research; and

= cooperate with Hovenweep National Monument on protection and management of
cultural resources.

It is also the goal of cultural resources management to ensure that the objects of the Monument
are protected at the landscape level, and that all multiple-use resource management and
authorizations for land and resource uses are conducted in compliance with Sections 106 and
Section 110 of the NHPA, as amended. The management objectives related to this goal
include:

= manage and protect cultural resources on a landscape level,;

* manage multiple-uses to ensure the protection of cultural resources, in compliance with
Section 106 of the NHPA,;

* manage cultural resources for protection, preservation, and realization of BLM cultural
use allocations (Section 110 of NHPA);

= preserve the existing character of the cultural and physical landscape to the maximum
extent possible;

» encourage, foster, and conduct scientific research on cultural resources in the
Monument;

* manage all Monument/Anasazi Heritage Center (AHC) collections in compliance with 36
CFR Part 79; U.S. Department of the Interior (USDOI) Departmental Manual, Part 411;
and USDOI Museum Property Handbook, 411 DM, Vols. I-1l; and

= strive toward responsive and sensitive stewardship and management of traditional
cultural heritage values associated with cultural resources and landscapes.

Another goal of cultural resources management is to uphold Native American trust
responsibilities and accommodate traditional uses in the Monument. The management
objective related to this goal is to develop a policy in consultation with Native American tribes
that specifies how the Monument will provide products for traditional cultural use.

The five alternatives represent different combinations of management actions and land use or
resource development scenarios, each with differing types and levels of impacts. The following
alternative analysis considers adverse and beneficial impacts, direct and indirect impacts, as
well as short-term and long-term impacts to cultural resources.
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Beneficial impacts under the alternatives may include minimizing and/or preventing surface
disturbance, avoiding archaeological sites, and/or taking measures to protect sites from
disturbance. Adverse impacts generally result from ground-disturbing activities that damage
archaeological sites and/or disrupt cultural landscapes, reducing their informational potential.
Direct impacts to cultural resources may include, ground disturbance that disrupts or removes
soil-containing artifacts and/or other cultural materials, disturbance of cultural features, and
disturbance of aboveground structural remains and/or rock art. Impacts occur as a result of the
public accessing areas with cultural resources, which may result in inadvertent damage, as well
as in vandalism and looting. Erosion, due to livestock grazing, recreation, and/or other means
of surface disturbances, can also result in adverse impacts.

Cultural resources management in the Monument is dictated by Section 106 of the National
Historic Preservation Act (NHPA), which requires Federal agencies to take into account the
impacts of their actions on eligible historic properties. The Monument goes one step further,
treating all sites as though they were eligible for management in accordance with the NHPA.
Regardless of alternative, prior to any Federal action taken in the Monument, the BLM must
consider impacts to cultural resources. Sites that have the potential of incurring direct impacts
would be avoided or would be protected, when at all possible. If protection or avoidance is not
possible, the adverse impacts would be mitigated through an appropriate method of scientific
investigation. For the most part, isolated finds would not be afforded this level of protection.

The impacts of livestock grazing on cultural resources vary due to the non-uniform grazing
patterns that occur as a result of differences in terrain, forage abundance and preference, soil
attributes, and/or cultural resource site distribution. Livestock cause impacts to cultural
resources by trampling cultural deposits, creating trails, and rubbing against masonry walls. A
recent cultural resource investigation in the Monument found that 40 percent of sites in the
study area sustained minor damage from livestock (Hovezak et al. 2003). Livestock
congregating in areas located at, or near, water sources, fence lines, and/or shaded areas that
also contain cultural sites, are likely to result in localized heavy damage to sites.

Recreational use of the Monument is likely to result in unintentional damage to cultural
resources that, although individually minor, may create widespread, adverse impacts over time.
Examples of such impacts include, but are not limited to, collecting rocks/stones from cultural
sites to create fire rings; building campfires in cultural deposits; creating trails through sites
(that, in turn, may accelerate erosion); sitting, standing, and/or climbing on walls; shooting rock
art panels; and relocating artifacts by creating “collector’s piles”.

Impacts from fire vary, depending upon the extent, intensity, and duration of the fire, as well as
the type of resource(s) that are burned. Examples of such impacts include, but are not limited
to, total loss of site elements that are flammable, spalling (which is the spontaneous chipping,
fragmentation, and/or separation of a surface or surface coating) of rock faces, alteration of time
dating potential, and post-fire erosion. Disturbance to cultural resource sites may also result
from fire suppression activities, such as from ground disturbance associated with the creation of
hand lines or the use of mechanized equipment. A particular site’s vulnerability to the impacts
of fire can be ranked by the presence of specific attributes, as follows: 1) rock art; 2) historic
structures; 3) above-ground prehistoric structures and/or features; 4) surface artifact scatters;
and 5) subsurface sites.

Cultural resources are finite and irreplaceable; therefore, adverse impacts are permanent.
Beneficial impacts cannot reverse adverse impacts; therefore, every impact to a cultural
resource site is considered cumulative. Even minor impacts accrue over time, resulting in
deteriorating site condition and loss of important scientific data.
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4.2.2.1. Evaluation Criteria and Assumptions

It is difficult and complicated to measure individual components of adverse impacts to cultural
resources. Most direct impacts to cultural resources result from surface disturbances; therefore,
areas with surface disturbances are the primary parameter for the discussion and comparison of
this impact analysis. Areas otherwise improved or protected from ground disturbance are used
to describe beneficial impacts. Estimates of surface disturbance areas associated with potential
management actions were calculated using data from the AMS (BLM 2005b) and the RFD (BLM
2005c), and are summarized in Table 4-1. Proposed surface-use restrictions are listed and
summarized in Table 2-1. In some instances, when impacts cannot be quantified, a descriptive,
qualitative analysis is used.

Assumptions used in analyzing impacts to cultural resources include the following:

» The existing cultural resource database for the Monument consists of 4,939 known sites.
This number and these known locations are referred to for analyses and discussion of
impacts to known sites.

» The potential total number of cultural sites in the Monument is estimated using the total
number of sites recorded to date (5,157), which is averaged over the number of acres
surveyed to date. The resulting average site density is 112 known sites per square mile
(mi2) [one site per 5.72 acres], or a total of 28,671 sites. This assumption is used in the
analysis, with the acknowledgment that cultural sites do not occur uniformly across the
Monument.

» Quantitative assessments for impacts to cultural resources from recreation management
use Special Recreation Management Area (SRMA) acreages and the average number
of cultural resource sites per acre.

= For the purpose of comparing alternatives, no distinction is made between motorized
(paved and natural surface), mechanized, and non-motorized road width when it comes
to calculating acres of disturbance and their impact on cultural resources.

»= Impacts on cultural resources from the transportation system are presented in the
following three ways:

— The first method includes the total length of all roads and the associated acres of
disturbance multiplied by the average number of cultural resource sites per acre.
Using the average for local roads, which is a 24’ road crown width and 48
disturbance width, it was estimated that for every mile of road approximately 5.8
acres of ground are disturbed (BLM 9113 Roads Manual, 1985).

— The second method incorporates the Colorado BLM protocol regarding the NHPA
Section 106 requirements for comprehensive travel and transportation management
planning with regard to defining the area of potential effect (APE) of a road as a 100-
foot-wide corridor (i.e., 50 feet on each side of the centerline).

— The third method incorporates the Colorado BLM transportation protocol assumption
that cultural sites within 0.25 miles of a road are more subject to indirect impacts,
including looting and/or vandalism, than are backcountry sites. This distance is used
as a threshold for analyzing adverse impacts due to the documented association
between vandalism and ease of road access (Nickens et al. 1981, Hovezak et al.
2003). In order to apply this method, a 0.5-mile corridor along the total miles of
roads for each alternative was converted to acres, and the number of cultural
resource sites estimated to occur within that acreage was determined.
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»= Not all existing roads were surveyed for cultural resources prior to their construction;
therefore, the number of cultural sites originally impacted by these roads cannot be
known. The impact analysis includes the number of known sites on existing roads,
along with the estimated number of sites on proposed new roads.

= New surface disturbances (actions) must meet the requirements of the NHPA Section
106 compliance by taking into account their historic properties. Potential disturbance
attributed to new fluid minerals development may require application of specific cultural
resource stipulations. Old disturbances, such as existing roads, were mostly in place
prior to Section 106; therefore, impacts to cultural resources were likely to have
occurred. Calculations for both new and old ground disturbances are only used in a
relative sense, in order to compare alternatives.

» |tis assumed that all roads predicted for availability of acres for new oil and gas leases
will be new roads.

» |t was not possible to determine the number of sites that could be impacted by livestock
grazing and range management. Impacts were assumed to accrue in proportion to the
relative number of active AUMs available under each analyzed alternative.

= Potential impacts from fuels and fire management actions could not be quantified;
therefore, they were compared on the basis of which action alternative provided greater
or lesser degrees of protection to cultural resources.

» Federal lands within the boundary of the Monument were used as the impacts analysis
area.

= Watersheds associated with the Monument were used as the cumulative impacts
analysis area.

4.2.2.2. Alternative Analysis

Impacts to cultural resources may differ in extent and severity, depending on specific
management actions proposed under each alternative for different resource uses. The following
sections describe the impacts under each alternative anticipated to result from the management
actions proposed for cultural resources, as well as those anticipated to result from the
management actions proposed for fluid minerals, rangeland resources, and recreation and
transportation.

Alternative | (No Action Alternative)

Cultural Resources Management

Under Alternative |, cultural resources would continue to be protected under the NHPA Section
106 compliance requirements, and developed for visitation and interpretation. Five cultural sites
are currently developed for public use. Although opening sites to public visitation may result in
beneficial impacts (due to the fact that site interpretation may help educate the public about the
importance of cultural resources), it may also create the potential for physical damage to cultural
sites. Some of this visitor-caused damage may be prevented or lessened through management
techniques, including rerouting or hardening roads, controlling access, as well as other
methods. Two hundred and forty (240) sites are identified as needing stabilization and/or repair.

Alternative | would allow research on cultural resources by qualified institutions and individuals.
Development of research goals, research requirements, and the evaluation of investigation-
initiated research would be conducted by Monument staff.
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Fluid Minerals Management

Under the No Action Alternative (Alternative |), currently unleased areas would continue to be
unavailable for new fluid minerals leases; therefore, cultural sites on unleased areas would be
protected from potential fluid mineral-related impacts. Development of current leased areas
would continue, and cultural resources would continue to be protected under the NHPA Section
106 compliance requirements. Guidelines for geophysical surveys would include the following
additional protective measures for cultural resources: 1) explosives would be kept at least 500
feet from standing walls and have a maximum of 20- to 40-pound charge to minimize impacts
from concussion and vibration; and 2) bulldozers and other earthmoving equipment would be
allowed, but would generally be limited to maintenance and/or repair of existing roads. No
acres of lands would be available for new fluid minerals leases; therefore, no impacts to cultural
resources are predicted.

Rangeland Resources Management

Under Alternative |, rangeland resources are based on 8,492 active Animal Unit Months
(AUMs). In accordance with BLM Instruction Memorandum No. CO-2002-029, Interim Historic
Preservation Guidelines and Procedures for Evaluating the Effect of Rangeland Management
Activities on Historic Properties, cultural resource inventories of livestock concentration areas
would be conducted during the life of the grazing permit (BLM 2002b). Existing conditions
would be analyzed and, when necessary, livestock grazing would be reduced and/or
controlled/mitigated to protect cultural resources. Adverse impacts may occur at a small
number of sites, where livestock concentrate, and a large number of sites may be impacted, to a
smaller degree, by erosion and by trampling.

Recreation and Transportation Management

The No Action Alternative would allow dispersed recreational camping throughout the
Monument. This recreational use has the potential to impact all of the 28,671 cultural resource
sites estimated to be present in the Monument. Although this is unlikely given the remote
nature of much of the Monument and the level of dispersed camping that occurs. Few
restrictions occur under the No Action Alternative in regard to camping, campfires, geocaching,
and rock climbing.

Under Alternative |, the transportation system would include 149 miles of roads. Using the three
methods for determining impacts described under Evaluation Criteria and Assumptions above,
there would be the potential for direct impacts to 151 cultural sites, direct and indirect impacts to
315 cultural resource sites using the APE, and the potential for direct and indirect impacts to
8,336 sites (these sites may be vulnerable to impacts due to the fact that they are within 0.25
miles of a road).

Furthermore, based on current levels of use and expected increased levels of use of the
Monument, an increase in the numbers of user-created roads may also be anticipated,
especially since no transportation plan would be established as part of this alternative. This
may result in damage to many more cultural resource sites.

Other Resources Management

Under Alternative |, suppression of wildland fire would be guided by a number of fire
management zones (FMZs), which offer varying degrees of protection to cultural resources.
The focus on fire suppression is intended to protect cultural resources. However, indirect
impacts of this fire suppression may result in a build-up of fuels, such as dead-and-down trees,
which, in turn, may increase the risk of larger wildfires.
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Under the No Action Alternative (Alternative 1), mechanized equipment would be generally
permitted during fire-suppression activities if a cultural resource monitor is present. Current
management has few requirements regarding the proximity of mechanical fuels management or
prescribed fires to cultural resources. Impacts to cultural resources from prescribed fire would
be minimized through Section 106 compliance requirements, as well as by management taking
into account the impacts of fire-suppression actions on historic properties.

Alternative Il
Cultural Resources Management

Although cultural resources would continue to be managed under Section 106 compliance
requirements, this alternative would emphasize the protection of cultural resource communities,
sites, and/or isolated finds. Consequently, management would focus not only on individual
cultural resource sites, but also on how the sites relate to one another.

Alternative Il would develop the outdoor museum concept, which involves a self-discovery
visitor experience of cultural resources in their natural landscape. Approximately 13 sites would
be developed for public use. The developed sites would have publicized locations, but only
minimal stabilization and interpretive signage, infrastructure, and/or visitor services. Although
opening sites to public visitation may result in long-term beneficial impacts to the resource base
as a whole (due to the fact that site interpretation may help to educate the public about the
importance of cultural resources), it may also create the potential for physical damage to the
developed sites. Under this alternative, standing wall features would be thoroughly
documented, then allowed to deteriorate through natural erosive forces, except at sites
developed for public use. There may be exceptions, at the discretion of the Monument
Manager.

Under this alternative, Special Recreation Permits (SRPs) allowing visits to archaeological sites
would be issued. These SRPs would require that experienced and knowledgeable supervisors
guide groups to educate participants about the cultural history of the Monument, backcountry
site visitor etiquette, and stewardship. Permittees would be trained in site monitoring and would
be required to complete monitoring inspections for each visit and to submit their written results
to the BLM. These permit requirements may result in beneficial impacts to cultural resources.

Development of research goals and research requirements, and the evaluation of investigator-
initiated research would be conducted by a Cultural Resources Advisory Panel.

Fluid Minerals Management

Similar to all of the action alternatives, a Geographic Area Development Plan (GADP) would be
used for all fluid minerals development within existing leases in the Monument. The GADP
would take into account the potential impacts of fluid minerals development on cultural
resources on a landscape scale. Development of currently leased areas would continue. Under
Alternative II, up to 880 acres of lands currently unavailable for leasing could be leased, with an
NSO stipulation that protects cultural resources. Based on the average site density, up to 154
sites may be found during cultural resource inventory of these newly available lease areas.
Some impacts to these resources may be expected, even with the NSO stipulation.

Completion of GADP surveys and issuance of new leases with NSO stipulations may result in
beneficial impacts to the cultural resources of the Monument. This is because the surveys
would result in a clearer understanding of the Monument’s resources on a landscape scale,
which would, in turn, allow for better protection and preservation, and the reduction of surface
disturbance.
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Under Alternative I, the use of explosives in geophysical operations would be prohibited, as
would seismic operation-related work by bulldozers and/or other earthmoving equipment.

These fluid minerals management actions may result in beneficial impacts, due to the fact they
limit ground disturbance. In addition, geophysical operations using vibroseis would be no closer
than 500 feet from any cultural resource site (including rock art), which may result in a beneficial
impact to cultural resources.

Under Alternative I, fluid minerals management would restrict fluid mineral-related activities for
the protection of cultural resources and the cultural landscape of the Monument. The tighter
restrictions and requirements on fluid minerals activities may result in substantial protection for
cultural resources, when compared to current management. In spite of the estimated total
ground disturbance (up to 18 acres) from new fluid minerals development for this alternative,
impacts to cultural resource sites would be reduced or eliminated through the use of protective
restrictions.

Rangeland Resources Management

Under Alternative Il, rangeland resources would be managed to reduce conflicts between

livestock grazing and the Monument’s mandate to protect cultural resources. This would occur
through such management techniques as reducing livestock AUMs and the number of livestock
grazing allotments, managing season of use, and managing the percentage of forage utilization.

Under Alternative I, livestock allocation would be 6,437 active AUMs. Five allotments (124
AUMs) would be closed. In accordance with BLM Instruction Memorandum No. C0O-2002-029,
a cultural resource inventory of livestock concentration areas would be conducted during the life
of the grazing permit (BLM 2002b). Existing conditions would be analyzed and, when
necessary, livestock grazing would be reduced and/or controlled to protect cultural resources.
All sites would be assessed for livestock impacts and mitigated. The smaller numbers of AUMs
allowed under Alternative I, the closing of five allotments where major sensitive cultural
resources exist, the restrictions on livestock grazing, and the associated increase in ground
cover and subsequent soil stability may result in beneficial impacts to cultural resources.

Recreation and Transportation Management

Alternative Il would identify and manage Recreation Management Zones (RMZs) and SRMAs.
Under this alternative, minimal facilities and infrastructure would be developed to support
recreation and transportation use. Camping, campfires, recreational shooting (target shooting),
geocaching, and/or climbing (rock climbing, rappelling, and/or bouldering) would not be
permitted within the Monument. All of these activities are allowed under current management.
Due to their potential to damage a large number of sites (estimated at 28,671), the restrictions
imposed under Alternative Il would protect cultural resources throughout the Monument.

Under Alternative Il, a minimal number of access roads would be maintained, and establishment
of a transportation enforcement plan would be required within one year of signing of the ROD.
Most existing user-created roads would be closed and reclaimed. The transportation system
would consist of 139 miles of roads. Using the three methods for determining impacts
described under Evaluation Criteria and Assumptions above, there is the potential for direct
impacts to 140 cultural sites, direct and indirect impacts to 295 cultural resource sites using the
APE, and the potential for direct and indirect impacts to 7,776 sites, (which may also be
considered vulnerable to impacts due to the fact they are located within 0.25 miles of a road).

Other Resources Management

As with all action alternatives, the entire Monument is designated as one FMZ. Natural fire is
not desired and wildland fire suppression is emphasized. The focus on fire suppression is
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intended to protect cultural resources; however, indirect impacts of this fire suppression may
result in a build-up of fuels, such as dead-and-down trees, which, in turn, may increase the risk
of larger wildfires.

Disturbance to cultural resource sites may also result from fire suppression activities, such as
from ground disturbance associated with the creation of hand lines and/or the use of
mechanized equipment. Under Alternative Il, the use of mechanized equipment would generally
be prohibited during fire-suppression activities. The use of ground-disturbing, mechanized
equipment would be permitted if the fire is threatening life or property, and if a minimum of one
permitted and fireline-qualified Cultural Resource Monitor (CRM) or agency CRM monitors the
use of such equipment. Under Alternative I, prescribed fire would not be authorized within 150
feet of sites, and mechanical fuels management or vegetation management treatment methods,
including manual pulling and/or the use of hand tools (e.g., chainsaws, machetes, pruners),
would not be authorized within 50 feet of cultural resources. The specificity of the requirements
regarding proximity of ground-disturbing activities may result in beneficial impacts to cultural
resources, due to the potential of decreased risk to Monument objects.

Under Alternative I, in order to protect the cultural resources of the Monument, fuels and fire
management would be highly restrictive regarding fire suppression and fuels reduction activities.
These restrictions and requirements may better help protect cultural resources, when compared
to current management.

Alternative Il

Cultural Resources Management

Alternative Il emphasizes the protection of cultural resource communities and sites, and natural
resource values while, at the same time, providing for resource use and development. Cultural
resource management would focus not only on individual cultural resource sites themselves, but
also on how the sites relate to one another across the landscape. As in Alternative I, this
alternative would also develop the outdoor museum concept, which involves a self-discovery
experience of cultural resources in their natural landscape. Thirteen cultural sites would be
developed for public use, and interpretive signage would be installed. Up to 12 additional sites
would be developed, based on a long-range interpretive plan. Although opening sites to public
visitation may result in beneficial impacts to the resource base as a whole (due to the fact that
site interpretation may help to educate the public about the importance of cultural resources), it
may also create the potential for minor-to-moderate physical damage to the developed sites.
Some visitor-caused damage may be prevented or mitigated through management techniques,
including stabilizing sites, rerouting/hardening roads, controlling access, as well as through
other methods. Standing wall features would be thoroughly documented, then allowed to
deteriorate through natural erosive forces, except at sites developed for public use. There may
be exceptions, at the discretion of the Monument Manager.

Under this alternative, SRPs to visit archaeological sites would be issued and would require that
experienced and knowledgeable supervisors be provided for groups in order to educate
participants about the cultural history of the Monument, backcountry site visitor etiquette, and
stewardship. Permittees would be trained in site monitoring and would be required to complete
monitoring inspections for each visit and to submit their written results to the BLM. These
permit requirements may result in beneficial impacts to cultural resources.

Under this alternative, the BLM would develop research goals and research requirements, with
peer review.
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Fluid Minerals Management

Similar to all of the action alternatives, a GADP would be used for all fluid minerals development
within existing leases in the Monument. The GADP would take into account the impacts of fluid
minerals development on cultural resources on a landscape scale. Development of currently
leased areas would continue. Under Alternative Ill, up to 3,021 acres of land currently
unavailable for leasing could be leased with an NSO stipulation that protects cultural resources.
Based on the average site density, 528 sites may be found during cultural resource inventory of
these newly available lease areas. Some direct impacts to these resources may be expected,
even with the protective measures outlined for this alternative.

Completion of GADP surveys and issuance of new leases with NSO stipulations would provide
protection for cultural resources of the Monument. This is because the surveys would result in a
clearer understanding of the Monument’s resources on a landscape scale, which may, in turn,
allow for better protection and preservation, and may result in the reduction of surface
disturbance.

Under Alternative lll, the use of explosives in geophysical operations would be limited to at least
500 feet from cultural resource sites (including rock art) and to a maximum of 20- to 40-pound
charges. Bulldozers and/or other earthmoving equipment would be limited to maintenance
and/or repair of BLM-designated roads during seismic operation-related work. These
management actions are intended to avoid or minimize impacts to cultural resources, and may
result in beneficial impacts. In comparison to Alternative Il, however, these measures are less
protective because they allow explosives and earth-moving activities to occur. Similar to
Alternative Il, geophysical operations using vibroseis would be allowed no closer than 500 feet
from any cultural resource site (including rock art).

Similar to Alternative I, the fluid minerals management under Alternative Il would highly restrict
fluid minerals-related activities in order to protect cultural resources and the cultural landscape
of the Monument, when compared to current management. The level of restriction and
regulation of fluid minerals activities is slightly less than that of Alternative Il, and may result in
beneficial impacts to cultural resources. Based on the estimated total ground disturbed from
new fluid minerals development for this alternative (up to 73 acres), few if any impacts to
cultural resource sites are predicted due to these protective restrictions.

Rangeland Resources Management

Under Alternative Ill, rangeland resources would be managed to reduce conflicts between
livestock grazing and the mandate to protect cultural resources. Under Alternative Ill, livestock
capacity would be 8,368 active AUMs. Five allotments (124 AUMs) would be closed to grazing.
The Monument would meet Public Land Health Standards (BLM 1997) through implementing
the reduction of authorized use, adjusting duration and extent of spring livestock grazing,
implementing rest-rotation grazing schedules, and managing the percent of forage utilization.

In accordance with BLM Instruction Memorandum No. CO-2002-029, a cultural resource
inventory of livestock concentration areas would be conducted during the life of the grazing
permit (BLM 2002b). Existing conditions would be analyzed and, when necessary, livestock
grazing would be reduced and/or controlled to protect cultural resources. All sites would be
assessed for livestock impacts and mitigated. Adverse impacts may be expected to occur at a
small number of sites, where livestock concentrate, and a large number of sites may be
impacted, to a lesser degree, by erosion and by trampling.
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Recreation and Transportation Management

Under Alternative lll, RMZs and SRMAs would be identified and managed. Some facilities and
infrastructure would be developed to support recreation and transportation use. Parking areas
would be developed, accommodating up to 10 vehicles at the Pueblo Sites, Sand Canyon, and
Rock Creek SRMAs, as well as for roads leading to National Park Service units within the
Monument. Recreational shooting (target shooting), geocaching, and/or climbing (rock climbing,
rappelling, and/or bouldering) would be prohibited anywhere in the Monument. Camping and
campfires would be prohibited within the Pueblo Sites, Sand Canyon/Rock Creek, and/or the
Anasazi Heritage Center (AHC) SRMAs, but would be allowed elsewhere. The 146,493 acres
where unregulated camping is currently allowed have the potential to contain as many as
25,610 cultural resource sites, based in the Monument’s average site density of one site per
5.72 acres. Recreational use of the Monument may likely result in unintentional damage to
these cultural resources that, although individually minor, may create widespread, adverse
impacts through time.

Under this alternative, the transportation system would include 189 miles of roads. Using the
three methods for determining impacts described under Evaluation Criteria and Assumptions
above, there is the potential for direct impacts to 192 cultural sites, direct and indirect impacts to
40 cultural resource sites using the APE, and the potential for direct and indirect impacts to
10,573 sites (which may also be considered vulnerable to impacts because they are located
within 0.25 miles of a road).

To estimate the total number of sites that could be directly impacted by the transportation
system for this alternative, a total of 1,096 disturbed acres is divided by 5.72 acres per site,
equaling 192 potentially impacted sites. Considering the BLM Handbook standards for NHPA
Section 106 requirements, which define the APE of roads as a 100-foot-wide corridor, the 189
miles of roads planned for this alternative have the potential to directly and indirectly impact 401
cultural resource sites.

Other Resources Management

As with all of the action alternatives, the entire Monument is designated as one FMZ. Natural
fire is not desired and wildland fire suppression is emphasized. The focus on fire suppression is
intended to protect cultural resources; however, indirect impacts of this fire suppression may
result in a build-up of fuels, such as dead-and down-trees, which, in turn, may increase the risk
of larger, wildfires.

Disturbance to cultural resource sites may also result from fire suppression activities, such as
from ground disturbance associated with the creation of hand lines and/or the use of
mechanized equipment. Under Alternative lll, the use of ground-disturbing, mechanized
equipment would be allowed during fire suppression activities if a minimum of one permitted and
fireline-qualified CRM or agency CRM monitors the use of such equipment. Under Alternative
I, prescribed fire would not be authorized within 150 feet of sites, and mechanical fuels
management and/or vegetation management treatment methods, including manual pulling and
the use of hand tools (e.g., chainsaws, machetes, pruners), would not be authorized within 50
feet of cultural resources. The specificity of these requirements regarding the proximity of
ground-disturbing activities may result in beneficial impacts to cultural resources.

Similar to Alternative I, the management of fire under Alternative |ll would be more restrictive
regarding fire suppression and fuels reduction activities designed to protect the cultural
resources of the Monument, when compared to current management. The level of restriction
and requirement is slightly less than those of Alternative Il are and may result in moderate
beneficial impacts to cultural resources.
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Alternative IV

Cultural Resources Management

Alternative IV emphasizes the protection of cultural resource communities and sites, and natural
resource values while, at the same time, encouraging resource use and development.
Alternative IV emphasizes the protection of cultural resources on a landscape scale; therefore,
the focus is not only on individual cultural resource sites, but also on how the sites relate to one
another. Alternative IV would develop the “outdoor-museum” concept, which involves a self-
discovery experience of cultural resources in their natural landscape. Up to 13 sites would be
developed for public use, and 12 additional sites would be developed, based on a long-range
interpretive plan. Interpretive signs would be provided at all developed sites. Although opening
sites to public visitation may result in beneficial impacts (due to the fact that site interpretation
may help to educate the public about the importance of cultural resources), it may also create
the potential for minor-to-moderate physical damage to those sites. Some visitor-caused
damage may be prevented or mitigated through management techniques, including an
emphasis on stabilizing sites, rerouting/hardening roads, controlling access, as well as through
other methods.

Under this alternative, SRPs to visit archaeological sites would be issued. Permittees would be
encouraged to provide experienced and knowledgeable supervisors for groups in order to
educate participants about the cultural history of the Monument, backcountry site visitor
etiquette, and stewardship. Permittees would be trained in site monitoring and would be
encouraged to complete monitoring inspections for each visit and to submit their written results
to the BLM. These permit requirements may result in beneficial impacts to cultural resources,
depending on the degree of compliance.

Development of research goals and research requirements, as well as the evaluation of
investigator-initiated research, would be conducted by Monument staff, who would seek out and
consider input from knowledgeable outside researchers.

Fluid Minerals Management

Similar to all of the action alternatives, a GADP would be used for all fluid minerals development
within existing leases in the Monument. The GADP would take into account the impacts of fluid
minerals development on cultural resources on a landscape scale. Under all of the alternatives,
development of currently leased areas would continue. Under Alternative IV, up to 24,462 acres
of lands currently unavailable for leasing could be leased with an NSO stipulation that protects
cultural resources. Based on the average site density, 4,277 sites may be found during cultural
resource inventory of these newly available lease areas. Impacts to these resources are
expected to be reduced or eliminated as a result of protective restrictions.

Unlike the other action alternatives, Alternative IV would place few explicit limits on the use of
explosives, bulldozers, and/or other earthmoving equipment during geophysical operations. In
addition, this alternative lacks a defined minimum distance from cultural resource sites during
geophysical operations using vibroseis. The general lack of explicit limits increases the
potential for inadvertent impacts to cultural resources, although the GADP process may reduce
this potential. As with Alternatives | through Il and Alternative V, the management actions for
fluid minerals would remain focused on avoiding or minimizing impacts to cultural resources,
and therefore, may result in indirect beneficial impacts.

Unlike Alternatives Il and lll, the management of fluid minerals under Alternative IV would be
less restrictive of fluid mineral-related activities than under current management. As such, it
may result in adverse impacts to cultural resources.
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Rangeland Resources Management

As with the No Action Alternative (Alternative 1), rangeland capacity under Alternative IV would
be 8,492 AUMs. No allotments would be removed from availability, and the small number of
acres outside current allotment boundaries could be grazed.

In accordance with BLM Instruction Memorandum No. CO-2002-029, cultural resource inventory
of livestock concentration areas would be conducted during the life of the grazing permit (BLM
2002b). Existing conditions would be analyzed and, when necessary, livestock grazing would
be reduced and/or controlled to protect cultural resources. All sites would be assessed for
livestock impacts, and impacts would be mitigated. As with the No Action Alternative,
management of rangeland resources under Alternative IV may result in adverse impacts to
cultural resources. Adverse impacts may be expected to occur at a small number of sites,
where livestock concentrate, and a large number of sites may be impacted, to a lesser degree,
by erosion and by trampling.

Recreation and Transportation Management

RMZs and SRMAs would be identified and managed under Alternative IV. Development of
destination points and facilities would be emphasized. Parking areas would be developed,
accommodating up to 20 vehicles at the Pueblo Sites and at Sand Canyon/Rock Creek SRMAs,
as well as for roads leading to NPS units within the Monument. Recreational shooting (target
shooting), geocaching, and/or climbing (rock climbing, rappelling, and/or bouldering) would not
be allowed anywhere within the Monument. Camping and campfires would be prohibited within
the Pueblo Sites, Sand Canyon/Rock Creek, and/or the AHC SRMAs, except in designated
sites with fire pits, grates, and/or firepans. Camping would be permitted within the Mockingbird
Mesa-Rincon, Squaw-Cross Canyons, and Goodman Point SRMAs. The 118,279 acres where
unregulated camping is currently allowed have the potential to contain as many as 20,678
cultural resource sites, based in the Monument’s average site density of one site per 5.72 acres.
Recreational use of the Monument may result in unintentional damage to these cultural
resources that, although individually minor, may create widespread, adverse impacts through
time.

Under this alternative, most existing BLM roads would be maintained. No user-created roads
would be closed or reclaimed. The recreation/transportation system would consist of 213 miles
of roads. Using the three methods for determining impacts described under Evaluation Criteria
and Assumptions above, there is the potential for direct impacts to 216 cultural sites, direct and
indirect impacts to 451 cultural resource sites using the APE, and the potential for direct and
indirect impacts to 11,972 sites (which may also be considered vulnerable to impacts due to the
fact that they are located within 0.25 miles of a road).

Alternative IV may result in somewhat fewer direct and indirect impacts to sites than the No
Action Alternative, but would not offer the high degree of protection to sites that is afforded by
the restrictions imposed under Alternative Il.

Other Resources Management

As with all of the action alternatives, the entire Monument is designated as one FMZ. Natural
fire is not desired and wildland fire suppression is emphasized. The focus on fire suppression is
intended to protect cultural resources; however, indirect impacts of this fire suppression may
result in a build-up of fuels, such as dead-and-down trees, which, in turn, may increase the risk
of large wildfires.
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Disturbance to cultural resource sites may also result from fire suppression activities, such as
from ground disturbance associated with the creation of hand lines and/or the use of
mechanized equipment. Under Alternative IV, the use of ground-disturbing, mechanized
equipment would be allowed during fire suppression activities if a minimum of one permitted and
fireline-qualified CRM or agency CRM monitors the use of such equipment. Under Alternative
IV, the allowed proximity of prescribed fire, mechanical fuels management, and/or vegetation
management treatment methods, including manual pulling and the use of hand tools (e.g.,
chainsaws, machetes, pruners), to cultural resources would be determined through the
environmental review process. These requirements lack the specificity of those under
Alternatives Il and lll, making them slightly less beneficial to cultural resources. The presence
of these requirements would continue to offer a decreased risk of impact to cultural resources;
however, it is considered to have only beneficial indirect impact to cultural resources.

Similar to Alternative Il, the fuels and fire management under Alternative IV would be more
restrictive regarding fire suppression and fuels reduction activities that protect the cultural
resources of the Monument, when compared to current management. The level of restriction
and requirements is slightly less than those of Alternative Il and may result in beneficial impacts
to cultural resources.

Alternative V (Preferred Alternative)

Cultural Resources Management

Although cultural resources would continue to be managed under Section 106 compliance
requirements, this alternative would emphasize the protection of cultural resource communities
and sites. This alternative would emphasize the protection of cultural resources on a landscape
scale by focusing not only on individual cultural resource sites, but also on how the sites relate
to one another. Alternative V would develop the “outdoor-museum” concept, which involves a
self-discovery experience of cultural resources in their natural landscape. Thirteen sites would
be developed for public use, and 12 additional sites would be developed, based on a long-range
interpretive plan. The developed sites would have publicized locations, but minimal stabilization
and interpretive signage, infrastructure, and/or visitor services. Although opening sites to public
visitation may result in beneficial impacts to the resource base as a whole (due to the fact that
site interpretation may help to educate the public about the importance of cultural resources), it
may also create the potential for minor-to-moderate physical damage to the developed sites.
Standing wall features would be thoroughly documented, then allowed to deteriorate through
natural erosive forces, except at sites developed for public use. There may be exceptions, at
the discretion of the Monument Manager.

Under this alternative, SRPs to visit archaeological sites would be issued. These SRPs would
require that experienced and knowledgeable supervisors be provided for groups in order to
educate participants about the cultural history of the Monument, backcountry site visitor
etiquette, and stewardship. Permittees would be trained in site monitoring and would be
required to complete monitoring inspections for each visit and to submit their written results to
the BLM. These permit requirements may result in beneficial impacts on cultural resources.

The BLM would develop research goals and research requirements, with peer review.
Fluid Minerals Management

Similar to all of the action alternatives, a GADP would be used for all fluid minerals development
within existing leases in the Monument. The GADP would take into account the impacts of fluid
minerals development on cultural resources on a landscape scale. Development of currently
leased areas would continue. Under Alternative V, up to 880 acres of lands currently
unavailable for leasing could be leased with an NSO stipulation that protects cultural resources.
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Completion of GADP surveys and issuance of new leases with NSO stipulations may provide
protection of cultural resources of the Monument because they result in a clearer understanding
of the Monument’s resources on a landscape scale, which in turn, allow for better protection and
preservation, and for the reduction of surface disturbance. Based on the average site density,
up to 154 sites can be found during cultural resource inventory of these available lease areas.
While more protective than Alternatives Ill and 1V, some direct impacts may occur. However,
these impacts would be reduced or eliminated as a result of protective restrictions.

Under Alternative V, seismic operation-related work by bulldozers and/or other earthmoving
equipment would be prohibited. Geophysical operations using vibroseis or explosives (with up
to a maximum of 20- to 40-pound charges) would be allowed no closer than 500 feet from any
cultural resource site (including rock art). These management actions may limit ground
disturbance in the Monument and limit impacts to cultural resources

Similar to Alternative I, the management of fluid minerals under Alternative V would restrict fluid
mineral-related activities in order to protect cultural resources and the cultural landscape of the
Monument. The increased restrictions and requirements on fluid minerals activities under
Alternative V may result in substantial protections for cultural resources, when compared to
current management.

Rangeland Resources Management

Under Alternative V, rangeland resources would be managed to reduce conflicts between
livestock grazing, recreational activities, and the Monument’s mandate to protect cultural
resources. Under Alternative V, livestock would be stocked at 6,437 active AUMs. Five
allotments (124 AUMS) would be closed. In accordance with BLM Instruction Memorandum No.
C0-2002-029, a cultural resource inventory of livestock concentration areas would be
conducted during the life of the grazing permit (BLM 2002b). Existing conditions would be
analyzed and, when necessary, livestock grazing would be reduced and/or controlled to protect
cultural resources. All sites would be assessed for livestock impacts, and any impacts would be
mitigated. The smaller numbers of AUMs allowed under Alternative V and the limitations on
livestock grazing may result in greater protection of cultural resources, when compared to
current management.

Recreation and Transportation Management

Alternative V would identify and manage RMZs and SRMAs. Overall, minimal facilities and
infrastructure would be developed to support recreation and transportation use. Recreational
shooting (target shooting) and/or geocaching would be prohibited within the Monument.
Camping and campfires would not be permitted within the Pueblo Sites, Sand Canyon/Rock
Creek, and/or the AHC SRMAs (7,875 acres), but would be allowed within the Mockingbird
Mesa-Rincon, Squaw-Cross Canyons, and Goodman Point SRMAs. Rock Climbing would be
allowed in designated location(s) only. The 157,460 acres where dispersed camping would be
allowed, would have the potential to contain as many as 27,529 cultural resource sites, based in
the Monument’s average site density of one site per 5.72 acres. Recreational use of the
Monument may result in unintentional damage to cultural resources that, although individually
minor, may result in widespread, adverse impacts through time.

Under Alternative V, the establishment of a transportation enforcement plan would be required
within one year of signing of the ROD. Most existing user-created roads would be closed and
reclaimed. The recreation/transportation system would consist of 169 miles of roads. Using the
three methods for determining impacts described under Evaluation Criteria and Assumptions
above, there is the potential for direct impacts to 171 cultural sites, direct and indirect impacts to
362 cultural resource sites using the APE, and the potential for direct and indirect impacts to
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9,566 sites (which may also be considered vulnerable to impacts due to the fact they are
located within 0.25 miles of a road).

Other Resources Management

Similar to the other action alternatives, the entire Monument is designated as one FMZ. Natural
fire is not desired and wildland fire suppression is emphasized. The focus on fire suppression is
intended to protect cultural resources; however, indirect impacts of this fire suppression may
result in a build-up of fuels, such as dead-and-down trees, which, in turn, may increase the risk
of large wildfires.

Disturbance to cultural resource sites may also result from fire suppression activities, such as
from ground disturbance associated with the creation of hand lines and/or the use of
mechanized equipment. Under Alternative V, the use of ground-disturbing, mechanized
equipment would be allowed during fire suppression activities if a minimum of one permitted and
fireline-qualified CRM or agency CRM monitors the use of such equipment. Under Alternative
V, the allowed proximity of prescribed fire, mechanical fuels management, and/or vegetation
management treatment methods, including manual pulling and the use of hand tools (e.g.,
chainsaws, machetes, pruners), to cultural resources would be determined through the
environmental review process. These requirements lack the specificity of those under
Alternatives Il and Ill, making them slightly less beneficial to cultural resources.

Similar to Alternative I, fuels and fire management under Alternative V would be more
restrictive regarding fire suppression and fuels reduction activities in order to protect the cultural
resources, when compared to current management; however, the level of restriction and
requirement is slightly less than that of Alternative Il.

4.2.2.3. Cultural Resources Management Impact Comparison

The cultural resources impact comparison is shown in Table 4-10. It is important to keep in
mind that it is the consequences of various resource management actions that are being
compared. For example, the impacts of fire on cultural resources itself is not evaluated, rather
the impacts of implementing the proposed fire management actions for each of the alternatives
are analyzed.

4.2.2.4. Cumulative Impacts

Past actions that cumulatively contribute to impacts on cultural resources include livestock
grazing, vegetation management, mineral development, looting and vandalism, and ongoing
natural erosion. These adverse impacts are present outside, as well as inside the Monument.

Prior to establishment of Section 106 of the NHPA, many activities occurred with no regard for
the protection of cultural resources. Activities, such as vegetation treatments using chains or
harrows, pulled large pieces of equipment across the ground surface in order to remove trees
and shrubs. This, and other mechanical treatments, undoubtedly destroyed or impacted many
archaeological sites within their path. In addition, many roads within the Monument were
constructed prior to the establishment of Section 106 compliance requirements and destroyed
or damaged cultural sites, which are still impacted by erosion.

Cultural resources within the Monument are afforded a greater level of protection than those in
the region surrounding the Monument. No laws protect cultural resources on private land, other
than those relating to human burials. For example, a projected 870 cultural resource sites may
exist on the 4,975 acres of private surface/private minerals within the Monument boundary
currently leased for oil and gas development (see Section 3.2.5). These sites may likely be
destroyed.
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Cultural resources on Federal lands outside of the Monument are currently managed under
Federal historical preservation legislation, most notably Section 106 of the NHPA. Cultural
resource inventories are conducted in advance of proposed development on Federal land.

Sites determined to be eligible for placement on the National Register of Historic Places (NRHP)
require avoidance of ground-disturbing impacts, excavation, and/or mitigation of adverse
impacts. Sites determined to not be eligible for the NRHP, as well as isolated finds, are not
afforded protection on Federal lands outside of the Monument.

Due to increasing development pressure, including urban expansion; widespread drilling for oil
and gas; construction of pipelines, transmission lines, and roads; as well as to increased
visitation to cultural resources and continued livestock grazing, the trend is for increased
destruction of cultural resources through time. These impacts may continue on a regional scale
and may be in addition to impacts expected from land uses and resource management activities
in the Monument. If adverse impacts to cultural resources continue to increase as expected, the
preservation of cultural resources on public lands would become even more critical.
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4.2.3. Fuels and Fire Management

The primary goals for fuels and fire management in the Monument are to preserve and protect
cultural and natural resources and public and private property while, at the same time, allowing
fire to play a natural role in fire-dependent ecosystems. The management objectives related to
this goal are to provide a basis for an appropriate management response for each reported
wildland fire within the Monument by developing a Fire Management Plan (FMP) that integrates
with the San Juan Public Lands 2003 FMP (SJPL FMP) and the Montezuma County and
Dolores County Community Fire Plans. The FMP would be based on Fire Management Zones
(FMZs), associated restrictions on fire management activities, and appropriate post-fire
management. Fire management tactics and strategies would maximize firefighter and public
safety; minimize suppression costs, resource loss, and damage; and use prescribed fire in order
to realize resource benefits, such as improving landscape diversity in the Monument's
vegetation mosaic.

Additional goals for fuels and fire management are the application of fuels and vegetation
management treatments in order to reduce the likelihood of resource damage caused by
wildfire, improve firefighter and public safety, and achieve vegetation resource management
objectives. The management objectives related to this goal include:

» reducing hazardous fuels in and around sensitive cultural resources, critical
infrastructure, and designated wildland-urban interface (WUI) boundary areas; and

» utilizing prescribed fire treatment methods in order to improve vegetation conditions in
fire-adapted ecosystems.

Another goal for fuels and fire management is to use a collaborative approach to achieve fuels
and fire management goals and objectives. The management objectives related to this goal
include:

= continuing to develop and improve the Monument’s fire program in partnership with
relevant governments, agencies, and private landowners; and

» integrating fire management strategies with the SJPL FMP and the Montezuma County
and Dolores County Community Fire Plans.

The five alternatives represent different combinations of management actions and land use or
resource development scenarios, each with differing types and levels of impacts. The following
alternative analysis considers adverse and beneficial impacts, direct and indirect impacts, as
well as short-term and long-term impacts to fuels and fire management.

Beneficial impacts to fuels and fire under the alternatives may include, but are not limited to,
manual and/or mechanical vegetation treatments that reduce fuels and return the ecosystem to
a natural fire cycle. Adverse impacts to fuels and fire may include, but are not limited to,
conflicting objectives between fuels and fire management objectives and those of other
resources, the potential for increased risk of impacts to Monument resources due to wildfire,
and compromised public and firefighter safety.

4.2.3.1. Evaluation Criteria and Assumptions

Due to the unpredictable nature of fire, and to the general lack of long-term quantitative data,
assessment of potential impacts from the management of other resources on the management
of fuels and fire is difficult to quantify. However, if a location is developed for public use, it is
more likely to have less fuel and, therefore, greater protection from fire. These sites can be
quantified.

Assumptions used in analyzing impacts to fuels and fire resources include the following:
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» Wildfires pose a significant threat to all cultural resources.

= A number of converging factors that increase the risk of catastrophic wildfire within the
Monument include a documented density increase in pinyon-juniper stands, consecutive
growing seasons stressed by severe drought conditions, regional IPS beetle infestations
and widespread tree mortality, and a deterioration of the natural understory to now favor
invasive weeds, such as cheatgrass.

» There is a 90 percent risk of very high to extreme fire danger within the Monument and
the greatest impact may be on the ecology of pinyon-juniper woodlands and big
sagebrush habitat types, which cover close to 75 percent of the Monument area.

» Federal lands within the boundary of the Monument were used as the impacts analysis
area.

=  Cumulative impacts include the urban-interface zones that border the Monument for
potential landscape-scale impacts from catastrophic wildfire and/or long-range smoke
dispersion.

4.2.3.2. Alternative Analysis

Impacts to fuels and fire may differ in extent and severity, depending on specific management
actions proposed under each alternative for different resource uses. The following sections
describe the impacts under each alternative anticipated to result from the management actions
proposed for the management of fuels and fire, as well as those anticipated to result from the
management actions proposed for cultural resources, fluid minerals, rangeland resources, and
recreation and transportation.

Alternative | (No Action Alternative)

Fuels and Fire Management

Under Alternative |, the BLM would maintain existing fuels and fire management practices. The
current plan identifies three fire management polygon zones, each with specific management
strategies, parameters, and constraints. Alternative | would designate 317 acres of the Yellow
Jacket Canyon Riparian Zone as FMP A, with an emphasis on preservation of the habitat. Six
areas, totaling up to 7,666 acres, would be designated FMP B, where natural fire would be
actively suppressed and hazardous fuel mitigation emphasized. FMP B includes three
significant cultural resource sites and three existing communication infrastructure sites. The
remainder of the Monument, 95 percent of the management area (157,258 acres), would be
designated as FMP C, where under specific conditions and constraints, natural fire would be
allowed to burn in order to achieve other resource management objectives. Alternative | would
further identify a number of fire management strategies, burned area rehabilitation guidelines,
fuels treatment parameters, and general conditions that are common across all management
polygons (zones). Alternative | would incorporate the fuels and fire management objectives of
the National Fire Plan and the Healthy Forest Restoration Act.

Alternative | would provide fire managers the opportunity to use fire as a resource management
tool for areas of up to 1,000 acres, or greater, if conditions warrant. Smoke dispersion from
such fires may pose a public relations issue with potential adverse public health and safety
implications. Alternative | would propose no strategies for addressing the surrounding wildland-
urban interface hazards. In addition, Alternative | may set up conflicting objectives among the
various resources, which may, in turn, result in adverse impacts.
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Cultural Resources Management

Ongoing cultural resource inventory, site assessment, development, and preservation are
primary objectives under Alternative |. Alternative | would identify specific sites for inclusion in
FMP B for hazard assessment and mitigation. New discoveries are likely in FMP C, where
cultural resource preservation objectives conflict with the utilization of resource-benefit fires.

Fluid Minerals Management

Under Alternative I, there would be no expansion of current fluid minerals leases.
Approximately 80 percent of the Monument lands are currently being leased. Under Alternative
I, the remaining 20 percent would not be leased and no new wells would be drilled (new wells
would be drilled within existing leased areas). No impacts to fuels and fire resources would be
expected from Alternative | fluid minerals management, because no new development would
occur.

Rangeland Resources Management

Rangeland management provides livestock access to specific allotments within the Monument
for livestock grazing. Livestock grazing generally reduces the amount of available grassy
surface fuels in the short-term and may benefit fire-suppression efforts by reducing the potential
surface fire behavior intensity in these allotments. However, cheatgrass typically spreads and
encroaches in areas where natural grasses have been removed. This invasive annual grass
burns with greater intensity and contributes to a greater potential rate of spread in the event of a
wildfire. The maijority of livestock grazing allotments are located in FMP C, where the presence
of cheatgrass is likely to complicate efforts to manage naturally-occurring fire regimes for
resources benefit. Maintaining current livestock grazing levels, in spite of the fact that surface
fuels are temporarily reduced as a result, may promote the proliferation of cheatgrass and may,
in turn, create long-term adverse impacts to fuels and fire management.

Recreation and Transportation Management

With the exception of the Lowry, Painted Hand, and Sand Canyon Pueblos, dispersed, low-
impact recreational opportunities are emphasized throughout the Monument. Low-impact
recreation, such as hunting, dispersed camping, and backpacking, has little to no impact on
current fuels and fire management. The presence of campfires may increase the risk of a
wildfire. Developed sites, such as the up to 240 cultural resource sites and 7 transportation
support facilities, would have onsite fuels reduction.

Under Alternative |, the Monument travel system would include 149 miles of roads (on 864
acres). The transportation network may present an immediate and long-term benefit to fuels
and fire management in that it may provide local and backcountry access roads for faster
incident response, as well as anchor points for fire lines and burnout operations. Additionally,
roads would facilitate the use of Minimum Impact Suppression Tactics (MIST) that target
existing transportation networks for tactical use during indirect attack.

Alternative Il
Fuels and Fire Management

Under Alternative Il, FMPs would be redesignated as FMZs. Under Alternative Il, the entire
Monument would be designated as FMZ B, which would reclassify all 157,258 acres of FMP C,
and 317 acres of FMP A. The riparian fire-exclusion zone in Yellow Jacket Canyon would be
eliminated, as would the utilization of resource-benefit fire as a large-area fuels treatment
option. Alternative Il would prioritize cultural site preservation over efforts to restore fire-
adapted ecosystems to historical conditions, which may eliminate potential conflict between
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cultural resources and fuels and fire management objectives. All significant current and future
cultural, industrial, and recreational resource sites would be recognized as areas of concern that
warrant specific suppression constraints and fire management guidelines, as well as
consideration for hazard assessment site surveys and potential fuel reduction treatments.
Alternative Il would recognize the surrounding wildland-urban interface as a dynamic fuels- and
fire-management area that impacts treatment projects in the Monument and thus, would require
annual review and collaboration with the Montezuma and Dolores County FMPs. Using
prescribed fire as a localized resource management treatment would be authorized under
certain conditions and constraints.

Alternative Il would provide clear and consistent directives from which to guide fire incident
management decisions. The scope of addressable resources would be comprehensive and
consistent with other Monument resource objectives, as well as with the FMPs of surrounding
jurisdictions. The impacts to fuels and fire management may be long-term and beneficial, due
to the fact that Alternative Il may eliminate the conflict between cultural resource preservation
and the utilization of natural fire as a desired resource management tool. Resolving this conflict
may help to simplify potentially complex incident management assignments and ultimately
create a safer environment for firefighters.

Cultural Resources Management

Alternative Il would enhance public access to cultural sites through the development of 13 sites.
This would emphasize site protection and visitation and would define appropriate levels of
resource maintenance at highly visible sites. Supporting infrastructure development would be
minimal. Consistent and cohesive tactical incident objectives throughout the Monument would
provide all sites the same potential level of assessment, mitigation, and protection.

Fluid Minerals Management

Under Alternative Il, up to 880 of the 24,462 acres would be available for leasing to protect
against drainage. The associated infrastructure expansion may have a minor impact on fuels
and fire management. Temporary drilling facilities may pose short-term impacts; permanent
structures may pose long-term impacts. Both new and existing fluid minerals facilities would be
designated as FMZ B-5, and would require hazardous fuels assessment, possible mitigation
work, and may be considered for hazardous fuel-reduction treatment. Expansion of industrial
infrastructure in the Monument may adversely impact fuels and fire management by increasing
the number of facilities needing protection and by potentially diluting available resources for
incident response. Modified suppression tactics would be required in the vicinity of all current
and future facility sites.

Rangeland Resources Management

Alternative Il would authorize reductions in livestock grazing use, delineate the extent and
duration of spring livestock grazing, and implement rest-rotation grazing schedules. Rangeland
would be managed to increase rangeland health and to ultimately improve soil and vegetation
conditions in the areas under consideration. Although a reduction in cheatgrass is unlikely,
improved range health may reduce its spread, which may then, in turn, provide a direct
beneficial impact to fuels and fire management.

Recreation and Transportation Management

Under Alternative Il, RMZs and SRMAs would be established to promote a “destination
management strategy” for recreation and site visitation. These areas would be supported with
minimal facilities and infrastructure (7 facilities). All facilities would be considered for wildfire
hazard assessment and hazardous fuels treatment projects. Additional infrastructure and the
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installation of permanent features may increase the need for site-specific hazardous fuels
assessment and treatment, and impact fire suppression tactics, possibly diluting available
resources for incident response.

Under Alternative Il, the Monument travel system would include 139 miles of roads (on 806
acres). The transportation network may be a beneficial resource for fuels and fire management
in that it would provide rapid access roads for faster incident response, as well as anchor points
for fire lines and burnout operations. Additionally, roads would facilitate the utilization of MIST
that target existing road and trail networks for tactical use during indirect attack. The expanded
road network may also support fuel break extensions that aid in fragmenting forest continuity.

Alternative Il

Fuels and Fire Management

Under Alternative Ill, FMPs would be redesignated as FMZs. Under Alternative lll, the entire
Monument would be designated as FMZ B, which would reclassify all 157,258 acres of FMP C
and 317 acres of FMP A. The riparian fire exclusion zone in Yellow Jacket Canyon would be
eliminated, as would the utilization of resource-benefit fire as a large-area fuels treatment
method. Alternative Il would prioritize cultural site preservation over efforts to restore fire-
adapted ecosystems to historical conditions, which may eliminate potential conflict between
cultural resources and fuels and fire management objectives. All significant current and future
cultural, industrial, and recreational resource sites would be recognized as areas of concern that
warrant specific suppression constraints and fire management guidelines, as well as
consideration for hazard assessment site surveys and potential fuel-reduction treatments.
Alternative Il would recognize the surrounding wildland-urban interface as a dynamic fuels and
fire management area that impacts treatment projects in the Monument and would require
annual review and collaboration with the Montezuma and Dolores County FMPs. Using
prescribed fire as a localized resource management treatment would be authorized under
certain conditions and constraints. Suppression guidelines would allow the use of mechanized
equipment, with constraints. Several Alternative Il incident oversight requirements would be
made less restrictive.

Alternative Il would provide clear and consistent directives from which to guide fire incident
management decisions. The scope of addressable resources would be comprehensive and
consistent with other Monument resource objectives, as well as with the FMPs of surrounding
jurisdictions. The impacts to fuels and fire management may be long-term and beneficial, due
to the fact that Alternative Il may eliminate the conflict between the objectives of cultural
resource preservation and the use of natural fire as a desired resource management tool.
Resolving this conflict may help to simplify potentially complex incident management
assignments and may ultimately create a safer environment for firefighters. Less restrictive
oversight requirements may simplify incident management protocols.

Cultural Resources Management

Alternative Il would enhance public access to cultural sites through the development of 13 to 25
sites. This would emphasize site protection and visitation and define appropriate levels of
resource maintenance at highly visible sites. Supporting infrastructure development would be
minimal. Consistent and cohesive tactical incident objectives throughout the Monument would
provide all sites the same potential level of assessment, mitigation, and protection.

Fluid Minerals Management

Under Alternative Ill, up to 3,021 acres would be available for leasing. Temporary drilling
facilities may pose short-term impacts; permanent structures may pose long-term impacts. Both
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new and existing fluid minerals facilities would be designated as FMZ B-5 under Alternative I,
and would be considered for wildfire hazard assessment and hazardous fuel reduction
treatment. Expansion of industrial infrastructure in the Monument may adversely impact fuels
and fire management by increasing the number of defensible facilities and by potentially diluting
available resources for incident response. New facilities would also require hazardous fuels
assessment and possible mitigation work. Modified suppression tactics would be required in the
vicinity of all current and future facility sites.

Rangeland Resources Management

Alternative Il would authorize minor reductions in livestock grazing use, delineate the extent
and duration of spring livestock grazing, and implement rest-rotation grazing schedules.
Rangelands would be managed to increase land health and ultimately improve soil and
vegetation conditions. Although a reduction in cheatgrass is unlikely, improved land health may
slow its invasion, which may provide a beneficial impact to fuels and fire management.

Recreation and Transportation Management

Under Alternative Ill, RMZs and SRMAs would be established to promote a destination
management strategy for recreation and site visitation. These areas would be supported with
minimal facilities and infrastructure (13 facilities). All facilities would be considered for wildfire
hazard assessment and hazardous fuels treatment projects under Alternative Ill. Additional
infrastructure and the installation of permanent features may increase the need for site-specific
hazardous fuels assessment and treatment, and impact fire suppression tactics, possibly
diluting available resources for incident response.

Under Alternative lll, the Monument travel system would include 189 miles of roads (on 1,096
acres). The transportation network may be a beneficial resource for fuels and fire management
in that it would provide rapid access roads for faster incident response, as well as anchor points
for fire lines and burnout operations. Additionally, roads would facilitate the utilization of MIST
that target existing road and trail networks for tactical use during indirect attack. An expanded
road network would provide for tactical incident and suppression support, as well as fuel break
extensions that aid in fragmenting forest continuity.

Alternative IV

Fuels and Fire Management

Under Alternative IV, FMPs would be redesignated as FMZs. Under Alternative 1V, the entire
Monument would be designated as FMZ B, which would reclassify all 157,258 acres of FMP C
and 317 acres of FMP A. The riparian fire exclusion zone in Yellow Jacket Canyon would be
eliminated, as would the utilization of resource-benefit fire as a large-area fuels treatment
method. Alternative IV would prioritize cultural site preservation over efforts to restore fire-
adapted ecosystems to historical conditions, which may eliminate potential conflict between
cultural resources and fuels and fire management objectives. All significant current and future
cultural, industrial, and recreational resource sites would be recognized as areas of concern that
warrant specific suppression constraints and fire management guidelines, as well as
consideration for hazard assessment site surveys and potential fuel reduction treatments.
Alternative IV would recognize the surrounding wildland-urban interface as a dynamic fuels and
fire management area that impacts treatment projects in the Monument and would require
annual review and collaboration with the Montezuma and Dolores County FMPs. Using
prescribed fire as a localized resource management treatment would be authorized under
certain less restrictive conditions and constraints than in Alternative Ill. Suppression guidelines
would allow the use of mechanized equipment, with constraints, and several Alternative IV
incident oversight requirements would be made less restrictive.
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Alternative IV would provide clear and consistent directives from which to guide fire incident
management decisions. The scope of addressable resources would be comprehensive and
consistent with other Monument resource objectives as well as with the FMPs of surrounding
jurisdictions. The impacts to fuels and fire management may be long-term and beneficial in that
Alternative IV may eliminate the conflict between the objectives of cultural resource preservation
and the use of natural fire as a desired resource management tool. Resolving this conflict may
help to simplify potentially complex incident management assignments and may ultimately
create a safer environment for firefighters. Less restrictive oversight requirements would
simplify incident management protocols.

Cultural Resources Management

Alternative IV would enhance public access to cultural sites through the development of 13 to 25
sites. This would emphasize site protection and visitation and define appropriate levels of
resource maintenance at highly visible sites. Supporting infrastructure development would be
minimal. Consistent and cohesive tactical incident objectives throughout the Monument would
provide all sites the same potential level of assessment, mitigation, and protection.

Fluid Minerals Management

Infrastructure expansion under Alternative IV may have a major impact on fuels and fire
management. Under Alternative IV, up to 24,462 acres would be available for leasing.
Temporary drilling facilities may pose short-term impacts; permanent structures may pose long-
term impacts. Both new and existing fluid minerals facilities would be designated as FMZ B-5
under Alternative IV, and would be considered for wildfire hazard assessment and hazardous
fuel reduction treatment. Expansion of industrial infrastructure in the Monument may adversely
impact fuels and fire management by increasing the number of defensible facilities and by
potentially diluting available resources for incident response. New facilities would also require
hazardous fuels assessment and possible mitigation work. Modified suppression tactics would
be required in the vicinity of all current and future facility sites.

Rangeland Resources Management

Stocking capacity, in terms of active AUMs, would remain the same under Alternative IV as
under Alternative |I. This alternative would reduce the extent and duration of spring livestock
grazing and implement rest-rotation grazing schedules. Rangeland would be managed to
increase rangeland health and to ultimately decrease the presence of invasive weeds and
improve soil conditions in the areas under consideration. The reduction of cheatgrass as an
available surface fuel may lower the intensity of expected fire behavior, which may provide a
direct beneficial impact to fuels and fire management.

Recreation and Transportation Management

Under Alternative IV, RMZs and SRMAs would be established to promote a destination
management strategy for recreation and site visitation. These areas would be supported with
facilities and infrastructure (20 facilities). All facilities would be considered for wildfire hazard
assessment and hazardous fuels treatment projects under Alternative IV. Additional
infrastructure and the installation of permanent features would increase the need for site-
specific hazardous fuels assessment and treatment, and impact fire suppression tactics,
possibly diluting available resources for incident response.

Under Alternative 1V, the Monument travel system would include 213 miles of roads (on 1,235
acres). The transportation network may be a beneficial resource for fuels and fire management
in that it would provide rapid access roads for faster incident response, as well as anchor points
for fire lines and burnout operations. Additionally, roads would facilitate the utilization of MIST
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that target existing road and trail networks for tactical use during indirect attack. Beneficial
indirect impacts may include an expanded road network for tactical incident and suppression
support, as well as fuel break extensions that aid in fragmenting forest continuity.

Alternative V (Preferred Alternative)

Fuels and Fire Management

Alternative V would eliminate multiple FMZ categories for the Monument, and designate the
entire area as FMZ B, where natural fire is not desired under current conditions and suppression
is emphasized. Alternative V would significantly broaden the scope and flexibility of potential
wildfire hazard assessment and hazardous fuels treatment sites within the Monument and
incorporate the surrounding wildland-urban interface into strategic planning actions. From a
tactical incident support perspective, Alternative V would provide Fire Management Officers with
constant and cohesive guidelines for mitigation and suppression across the Monument,
emphasizing firefighter safety while, at the same time, prioritizing the protection and
preservation of all cultural sites, as well as industrial and public infrastructure.

Alternative V would provide clear and consistent directives from which to guide fire incident
management decisions. The scope of addressable resources would be comprehensive and
consistent with other Monument resource objectives as well as with the FMPs of surrounding
jurisdictions. Alternative V may eliminate the conflict between cultural site protection and
preservation and the utilization of natural fire as a potential resource management tool.
Resolving this conflict and creating cohesive and constant incident management protocols and
oversight requirements for the entire Monument may help to simplify potentially complex
incident management assignments, which may ultimately create a safer environment for
firefighters. Conterminous wildland-urban interface factors would also be taken into
consideration under Alternative V. These factors would include incident preplanning with
surrounding jurisdictions, identification of offsite risks and hazards, and the development of
potential emergency resources. The impacts to the fuels and fire management plan may be
long-term and beneficial.

Cultural Resources Management

Alternative V would enhance public access to cultural sites through the development of up to 13
to 25 sites. This would emphasize site protection and visitation and define appropriate levels of
resource maintenance at highly visible sites. Supporting infrastructure development would be
minimal. Consistent and cohesive tactical incident objectives throughout the Monument would
provide all sites the same potential level of assessment, mitigation, and protection.

Fluid Minerals Management

Under Alternative V, up to 880 acres of the available 24,462 acres would be available for
leasing to protect against drainage. Infrastructure expansion under Alternative V may have a
minor impact on fuels and fire management. Temporary drilling facilities may have short-term
impacts; permanent structures may have long-term impacts. Both new and existing fluid
minerals facilities would be designated as FMZ B-5 under Alternative V, and would
automatically be considered for wildfire hazard assessment and hazardous fuel reduction
treatment. Any significant expansion of industrial infrastructure in the Monument may adversely
impact fuels and fire management by increasing the number of defensible facilities and by
potentially diluting available resources for incident response. New facilities would also require
hazardous fuels assessment and possible mitigation work. Modified suppression tactics would
be required in the vicinity of all current and future facility sites.
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Rangeland Resources Management

Alternative V would authorize reductions in livestock grazing use, delineate the extent and
duration of spring livestock grazing, and implement rest-rotation grazing schedules. Rangeland
would be managed to increase land health and ultimately improve soil and vegetation
conditions. Although a reduction in cheatgrass is not likely, a reduction in its spread may result
from improved range conditions. This may provide a beneficial impact to fuels and fire
management.

Recreation and Transportation Management

Under Alternative V, RMZs and SRMAs would be established to promote a destination
management strategy for recreation and site visitation. These areas would be supported with
minimal facilities and infrastructure. All facilities would be considered for wildfire hazard
assessment and hazardous fuels treatment. Adversely, any additional infrastructure would
increase the number of potential defensible sites and impact suppression tactics, possibly
diluting available resources during incident response.

Under Alternative V, there would be 169 miles of roads (on 980 acres). The transportation
network may benefit tactical incident response and suppression support in that it would provide
faster access and more fuel breaks that aid in fragmenting forest continuity.

4.2.3.3. Fuels and Fire Management Impact Comparison

The fuels and fire impact comparison is shown in Table 4-11. This table compares the
consequences of resource management actions under each alternative on fuels and fire.

4.2.3.4. Cumulative Impacts

Cumulative impacts to fuels and fire management may include smoke dispersion (adverse,
event-based/temporary), escaped fire from private lands and the surrounding wildland-urban
interface (adverse, event-based/temporary, localized, with long-term implications), and potential
flash flooding into Monument streams from destabilized burned areas on private lands (adverse,
event-based/temporary, localized, with long-term implications). Current conditions in areas
adjacent to the Monument, including pinyon-juniper woodland tree density, cheatgrass invasion,
insect infestation mortality, poor soil conditions and long-term drought, may increase the
likelihood of high-intensity, stand-replacement wildfires. The impacts of unchecked fuels build-
up may complicate suppression and control efforts, and possibly compromise firefighter safety.
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4.2.4. Geologic Resources

The primary goal for geologic resources in the Monument is to manage multiple-use activities in
a manner that preserves and protects geologic objects protected under the Proclamation. The
management objectives related to this goal include:

* manage uses to prevent damage to sensitive geologic and geomorphologic features;
and

= facilitate appropriate geologic research to improve understanding of geological
resources and processes.

An additional goal for geologic resources management is to protect visitors from geologic
hazards.

The five alternatives represent different combinations of management actions and land use or
resource development scenarios, each with differing types and levels of impacts. The following
alternative analysis considers adverse and beneficial impacts, direct and indirect impacts, as
well as short- and long-term impacts to geologic resources.

Direct beneficial impacts to geologic resources under the alternatives may include, but are not
limited to, reduced erosion and the preservation of geologic features, including outstanding
examples of rock formations (e.g., scenic outcrops, type sections, faults, ripple marks, cross-
bedding, lithified mudcracks, unconformities, and geomorphic features). Direct adverse impacts
to geologic resources may include those actions that would physically disturb and/or destroy
geologic features. Additional direct adverse impacts may include increased rockfalls,
landslides, flash floods, and erosion; as well, those from human-caused actions, including those
that mar the surface of rocks, break and/or erode rock surfaces, and/or those that result in
unstable rock outcrops or rock falls.

4.2.41. Evaluation Criteria and Assumptions

Quantifying individual impacts to geologic resources is difficult because the location and extent
of potential impacts cannot be determined. The location and extent of human-caused
disturbance from Monument visitors cannot be predicted; neither can the location and extent of
disturbance from oil and gas exploration and production. However, comparing disturbance
factors in terms of miles, AUMs, and acres can provide a relative risk from each alternative.

Assumptions used in analyzing impacts to geologic resources include the following:

» Estimates of disturbance were compiled from the AMS (BLM 2005b) and the RFD (BLM
2005c).

= Approximately 3,078 acres, or 2 percent of Monument land, is rock outcrop.

» The number of roads predicted for construction based on new acres leased for mineral
development, would all be new roads.

» Federal lands within the boundary of the Monument were used as the impact analysis
area for both individual and cumulative impacts.

4.2.4.2. Alternative Analysis

Impacts to geologic resources may differ in extent and severity, depending on specific
management actions proposed under each alternative for different resource uses. The following
sections describe the impacts under each alternative resulting from the management of geologic
resources, as well as those anticipated to result from the management actions proposed for
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cultural resources, fluid minerals, rangeland resources, and recreation and transportation
management.

Alternative | (No Action Alternative)

Geologic Resources Management

Alternative I, the No Action Alternative, would continue current Monument management goals
and objectives, including managing multiple-use activities to preserve and to protect geologic
objects, and minimizing activities in geologic high-hazard areas. No specific management
actions would be identified and no impacts are anticipated.

Cultural Resources Management

Preservation of Monument cultural resources would serve to protect geologic resources. This is
because Alternative | protects sites from all activities except scientific, archaeological, and
historical investigations (where surface disturbance is required to be minimal). Some impacts
may occur because of cultural resource stabilization of 240 sites.

Fluid Minerals Management

Approximately 80 percent of Monument lands are currently being leased. Under Alternative I,
the remaining 20 percent would not be leased and no new wells would be drilled; therefore, no
impacts to geologic resources would be expected from new fluid minerals management.

Rangeland Resources Management

Rangeland resources management, including managing to Public Land Health Standards, may
not impact geologic resources. This is because viable forage is not generally available on
exposed geologic resources.

Recreation and Transportation Management

Under Alternative I, recreation management would include developing facilities on an as-needed
basis, as well as maintaining developed sites at Lowry, Painted Hand, and Sand Canyon
Pueblos. No new SRPs would be issued. No restrictions on rock climbing in the Monument
exist for this alternative.

Under this alternative, the Monument travel system would include 149 miles of roads (on 864
acres) for motorized, mechanized, and/or non-motorized use. Cross-country motorized and
mechanized travel would be prohibited. Erosion may occur as a result of road closures and
development.

Other Resources Management

Under this alternative, a soil SSR/CSU would be applied for slopes greater than 40 percent on
1,889 acres of rock outcrop where fossils may be present. The SSR/CSU would require an
engineering/reclamation plan that demonstrates how site productivity would be restored, surface
runoff would be controlled, and offsite areas would be protected from accelerated erosion.
Additionally, surface-disturbing activities would not be allowed during extended wet periods.
This restriction may result in beneficial impacts to geologic resources.

Alternative Il
Geologic Resources Management

Geologic resources management under Alternative Il would include restricting access to
sensitive geologic features, encouraging interdisciplinary projects, identifying high-hazard areas
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(landslides and rockfalls), and requiring a geologic hazard analysis prior to construction
projects. These management actions may result in beneficial impacts to geologic resources.

Cultural Resources Management

Preservation of Monument cultural resource communities, sites, and isolated finds would serve
to protect geologic resources. This is because Alternative Il would protect large blocks of land
from all activities, except scientific, archaeological, and historical investigations (where surface
disturbance is required to be minimal). Some impacts may occur because of the development
of 13 sites.

Fluid Minerals Management

The overall goal for fluid minerals management is to ensure the proper care and management of
the objects protected under the Proclamation prior to authorizing continued exploration,
development, production, and reclamation activity for fluid minerals (i.e., oil, gas, and CO,) in
the Monument. Under Alternative Il, no direct impacts to cultural resource communities, sites,
and/or to isolated finds would be allowed. New leases would have NGD/NSO stipulations that
protect cultural, natural, and scenic resources, and Monument objects. New leases would only
be allowed for the purposes of promoting conservation of oil and gas resources and/or to protect
against drainage in existing reservoirs under production. Under Alternative II, up to 880 acres
would be available for leasing to protect against drainage. A total of up to 18 acres of new
ground disturbance would be possible under this alternative.

Under this alternative, geophysical operations would be restricted to BLM-defined roads.
Temporary access roads would require reclamation. If water is present in washes, alluvial
valleys, and/or in perennial water features, geophysical vehicles would only be allowed to cross
channels on BLM-designated roads. Additionally, in areas where riparian vegetation is present,
geophysical vehicles could only cross on BLM-designated roads. Seismic operations requiring
bulldozers, earthmoving equipment, and/or explosives would be prohibited. Soil resource
NGD/NSO stipulations for slopes greater than 30 percent (on 2,319 acres of where fossils may
be present) would apply, and BMPs would be included in condition of approval (COAs) for new
leases.

Based on these restrictions, and on the small amount of new oil and gas development, few or
no impacts to geologic resources would be expected from new fluid minerals management.

Rangeland Resources Management

Rangeland resources management, including managing to Public Land Health Standards, may
not impact geologic resources because viable forage is not generally available on exposed
geologic resources.

Recreation and Transportation Management

Under Alternative I, recreation management would include managing for custodial purposes,
user conflicts, visitor safety, and resource protection. Developed sites at Lowry, Painted Hand,
and Sand Canyon Pueblos would be maintained. Approximately 8,211 acres would be
managed as visitation areas, and 157,124 acres would be managed as backcountry areas. No
new SRPs would be issued, and existing SRPs would be allowed to expire. Rock climbing
would not be allowed in the Monument.

Under this alternative, the Monument travel system would include 139 miles of roads (on 806
acres) for motorized, mechanized, and/or non-motorized use. There would be no roads
specifically designated for OHV, mountain bike, and/or dirt bike travel. These forms of travel
would be allowed on roads designated as open to all forms of travel. Cross-country motorized
and mechanized travel would be prohibited.
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Recreation and transportation management may result in beneficial impacts to geologic
resources in that they may reduce road development in the Monument.

Other Resources Management

Under this alternative, a soil NGD/NSO for slopes greater than 30 percent (on 2,319 acres of
rock outcrop where fossils may be present) would apply, and BMPs would be required for all
ground-disturbing activities. This restriction, along with the BMPs, may result in beneficial
impacts to geologic resources.

Alternative Il

Geologic Resources Management

Geologic resources management under Alternative Il would include restricting access to
sensitive geologic features, encouraging interdisciplinary projects, identifying high-hazard areas
(landslides and rockfalls), and requiring a geologic hazard analysis prior to construction
projects. These management actions may result in beneficial impacts to geologic resources.

Cultural Resources Management

Preservation of Monument cultural resource communities and sites would serve to protect
geologic resources. This is because Alternative Il would protect large blocks of land from all
ground-disturbing activities, except scientific, archaeological, and historical investigations
(where surface disturbance is required to be minimal). Some impacts may occur as a result of
cultural resource development of 13 to 25 sites; however, development would likely be small
scale and site specific.

Fluid Minerals Management

The overall goal for fluid minerals management is to ensure the proper care and management of
the objects protected under the Proclamation prior to authorizing continued exploration,
development, production, and reclamation activity for fluid minerals (i.e., oil, gas, and CO,) in
the Monument. Under Alternative lll, no direct impacts to cultural resource communities and
sites would be allowed. New leases would have NGD/NSO stipulations that protect cultural,
natural, and scenic resources, and Monument objects. Under Alternative Ill, up to 3,021 acres
would be available for leasing. A total of 73 acres of new ground disturbance would be possible
under this alternative.

Under this alternative, geophysical operations would be restricted to BLM-defined roads.
Temporary access roads would require reclamation. If water is present in washes, alluvial
valleys, and/or in perennial water features, geophysical vehicles would only be allowed to cross
channels on BLM-designated roads. Additionally, in areas where riparian vegetation is present,
geophysical vehicles could only cross on BLM-designated roads. Seismic operations requiring
bulldozers, earthmoving equipment, and/or explosives would be prohibited. Soil resource
NGD/NSO stipulations for slopes greater than 30 percent (on 2,319 acres of rock outcrop where
fossils may be present) would apply, and BMPs would be included in COAs for new leases.

Based on these restrictions, few impacts to geologic resources would be expected from new
fluid minerals management.

Rangeland Resources Management

Rangeland resources management, including managing to Public Land Health Standards, may
not impact geologic resources because viable forage is not generally available on exposed
geologic resources.
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Recreation and Transportation Management

Under Alternative lll, recreation management would include a destination management strategy,
including establishing destinations for regional visitors, actively marketing communities in the
Four Corners area, and providing specific public access points and appropriate support
facilities. Up to approximately 18,875 acres would be managed as visitation areas and 146,460
acres would be managed as backcountry areas. No new SRPs would be issued, but existing
SRPs could be renewed. Rock climbing would not be allowed in the Monument.

Under this alternative, the Monument travel system would include 189 miles of roads (on 1,096
acres) for motorized, mechanized, and/or non-motorized use. There would be roads specifically
designated for OHV, mountain bike, and/or dirt bike travel. These forms of travel would be
allowed on roads designated as open to all forms of travel. Cross-country motorized and
mechanized travel would be prohibited.

Recreation and transportation management may result in beneficial impacts to geologic
resources, in that they may reduce erosion by prohibiting rock climbing in the Monument.
However, the increase in road mileage and in the associated ground disturbance may be an
adverse impact.

Other Resources Management

A soil NGD/NSO for slopes greater than 30 percent (on 2,319 acres of rock outcrop where
fossils may be present) would apply, and BMPs would be required for all ground-disturbing
activities. This restriction, along with the BMPs, may result in beneficial impacts to geologic
resources.

Alternative IV

Geologic Resources Management

Geologic resources management under Alternative IV would include restricting access to
sensitive geologic features, encouraging interdisciplinary projects, identifying high-hazard areas
(landslides and rockfalls), and requiring a geologic hazard analysis prior to construction
projects. These management actions may result in beneficial impacts to geologic resources.

Cultural Resources Management

Preservation of Monument cultural resource communities and sites would serve to protect
geologic resources. This is because Alternative IV would protect large blocks of land from all
ground-disturbing activities, except scientific, archaeological, and historical investigations
(where surface disturbance is required to be minimal). Some impacts may occur as the result of
cultural resource development of 13 to 25 sites; however, development would likely include
stabilization and/or be small scale and site specific.

Fluid Minerals Management

The overall goal for fluid minerals management is to ensure the proper care and management of
the objects protected under the Proclamation prior to authorizing continued exploration,
development, production, and reclamation activity for fluid minerals (i.e., oil, gas, and CO,) in
the Monument. Under Alternative 1V, no direct impacts to cultural resource communities and
sites would be allowed. New leases would have NGD/NSO stipulations that protect cultural,
natural, and scenic resources, and Monument objects. Under Alternative 1V, up to 24,462 acres
would be available for leasing. A total of up to 447 acres of new ground disturbance would be
possible under this alternative.
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In accordance with applicable laws and regulations, seismic operation-related work using
bulldozers and/or other earthmoving equipment, as necessary, would be allowed to mitigate
impacts to objects identified in the Proclamation. If water is visible in the channel at washes,
alluvial valleys, and/or in perennial water features, or where riparian vegetation is present,
Alternative IV would require that all vehicles associated with geophysical operations cross only
at authorized locations following field-based exemption. Soil resource NGD/NSO stipulations
for slopes greater than 30 percent (on 2,319 acres of rock outcrop where fossils may be
present) would apply, and BMPs would be included in COAs for new leases.

Based on these restrictions, and on the number of new well pads, adverse impacts to geologic
resources, including surface marring and erosion, may be expected from fluid minerals
management.

Rangeland Resources Management

Rangeland resources management, including managing to Public Land Health Standards, may
not impact geologic resources due to the fact that viable forage is not generally available on
exposed geologic resources.

Recreation and Transportation Management

Under Alternative IV, recreation management would include a destination management
strategy, including establishing destinations for national and international visitors, and providing
specific public access points, visitor facilities, access, and appropriate support facilities.
Approximately 47,056 acres would be managed as visitation areas and 118,279 acres would be
managed as backcountry areas. New SRPs would be issued on a case-by-case basis. Rock
climbing would not be allowed in the Monument.

The Monument travel system would include 213 miles of roads (on 1,235 acres) for motorized,
mechanized, and/or non-motorized use. There would be roads specifically designated for OHV,
mountain bike, and/or dirt bike travel. These forms of travel would only be allowed on roads
designated as open to all forms of travel. Cross-country motorized and mechanized travel
would be prohibited.

Recreation management may result in beneficial impacts to geologic resources in that it would
prohibit rock climbing and reduce erosion in the Monument. However, management may
increase erosion as a result of increased road development.

Other Resources Management

Under this alternative, a soil NGD/NSO for slopes greater than 30 percent (on 2,319 acres of
rock outcrop where fossils may be present) would apply, and BMPs would be required for all
ground-disturbing activities. This restriction, along with the BMPs, may result in beneficial
impacts to geologic resources.

Alternative V (Preferred Alternative)

Geologic Resources Management

Geologic resources management under Alternative V would include restricting access to
sensitive geologic features, encouraging interdisciplinary projects, identifying high-hazard areas
(landslides and rockfalls), and requiring a geologic hazard analysis prior to construction
projects. These management actions may result in beneficial impacts to geologic resources.

Cultural Resources Management

Preservation of Monument cultural resources would serve to protect geologic resources. This is
because Alternative V would protect cultural resource communities and sites from all ground-
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disturbing activities, except scientific, archaeological, and historical investigations (where
surface disturbance is required to be minimal). Some impacts may occur as a result of the
development of 13 to 25 cultural resource sites; however, development would likely include
stabilization and/or be small scale and site specific.

Fluid Minerals Management

Under Alternative V, no direct impacts to cultural resource communities and sites would be
allowed. New leases would have NGD/NSO stipulations that protect cultural, natural, and
scenic resources, and Monument objects. New leases would only be allowed for the purposes
of promoting conservation of oil and gas resources and/or to protect against drainage in existing
reservoirs under production. Under Alternative V, up to 880 acres would be available for leasing
to protect against drainage. A total of up to 18 acres of new ground disturbance would be
possible under this alternative.

Under this alternative, geophysical operations would be restricted to BLM-defined roads.
Temporary access roads would require reclamation. If water is present in washes, alluvial
valleys, and/or in perennial water features, geophysical vehicles would only be allowed to cross
channels on BLM-designated roads. Additionally, in areas where riparian vegetation is present,
geophysical vehicles could only cross on BLM-designated roads. Seismic operations requiring
bulldozers, earthmoving equipment, and/or explosives would be prohibited. Soil resource
NGD/NSO stipulations for slopes greater than 30 percent (on 2,319 acres of rock outcrop where
fossils may be present) would apply, and BMPs would be included in COAs for new leases.

Based on these restrictions, little or no impacts to geologic resources would be expected from
fluid minerals management.

Rangeland Resources Management

Rangeland resources management, including managing to Public Land Health Standards, may
not impact geologic resources. This is because viable forage is not generally available on
exposed geologic resources.

Recreation and Transportation Management

Under Alternative V, recreation management would include a combination of strategies.
Undeveloped areas with minimal facilities would be combined with destination management
strategies for Painted Hand and Sand Canyon Pueblos, the AHC, and Lowry Pueblo RMZs.
Approximately 7,875 acres would be managed as visitation areas and 157,460 acres would be
managed as backcountry areas. Up to 10 SRPs would be issued. Rock climbing would be
allowed in the Monument in designated sites only.

Under this alternative, the Monument travel system would include 169 miles of roads (on 980
acres) for motorized, mechanized, and/or non-motorized use. There would be roads specifically
designated for OHV, mountain bike, and/or dirt bike travel. These forms of travel would only be
allowed on roads designated as open to all forms of travel. Cross-country motorized and
mechanized travel would be prohibited.

Recreation management may result in adverse impacts to geologic resources in that it allows
rock climbing in the Monument; however, this activity would be restricted to a very few specific
sites.

Other Resources Management

Under this alternative, a soil NGD/NSO for slopes greater than 30 percent (on 2,319 acres of
rock outcrop where fossils may be present) would apply, and BMPs would be required for all
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ground-disturbing activities. This restriction, along with the BMPs, may result in beneficial
impacts to geologic resources.

4.2.4.3. Geologic Resources Management Impact Comparison

The geologic resources impact comparison is shown in Table 4-12. This table compares the
consequences of resource management actions from each alternative on geologic resources.

4.2.4.4. Cumulative Impacts

Mineral development on private lands within the Monument may result in cumulative impacts,
including increased erosion and potential rockfall or landslide hazards. Ground disturbance
occurs when additional well pads, pipelines, compressor stations, roads and/or other facilities
are built. Mineral development on private land is not subject to the BLM BMPs or to other
mitigation measures.

New wells would be drilled within existing leased areas on Federal lands within the Monument,
which may result in up to 883 acres of disturbance. Existing stipulations would be enforced,
including NGDs/NSOs that protect scenic, natural, cultural, and/or archaeological values, and
that protect rare flora and fauna species habitats. SSRs/CSUs would be established for surface
disturbance on slopes greater than 40 percent, protection of perennial water impoundments and
streams, and riparian/wetland vegetation zones. COAs would be included in all new leases.
Additional restrictions would apply to geophysical operations.
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4.2.5. Paleontological Resources

The primary goals for paleontological resources management in the Monument are to preserve
and protect scientifically important paleontological resources, and to ensure that they are
available for appropriate uses by present and future generations. The management objectives
related to this goal include:

» identify areas and geological units containing paleontological resources and evaluate the
potential of such areas to contain vertebrate fossils and/or noteworthy occurrences of
invertebrate or plant fossils;

= develop management recommendations (including mitigation measures in specific
locations) to promote scientific research and other uses of fossils;

= protect and preserve important paleontological localities from natural and human-caused
impacts; and

* monitor areas where important paleontological localities have been identified.

The five alternatives represent different combinations of management actions and land use or
resource development scenarios, each with differing types and levels of impacts. The following
alternative analysis considers adverse and beneficial impacts, direct and indirect impacts, as
well as short- and long-term impacts to paleontological resources.

Direct adverse impacts to paleontological resources under the alternatives may include, but are
not limited to, those that would physically disturb and/or destroy fossils and fossil localities.
Erosion may have an adverse impact on fossils by downcutting strata and by exposing fossils to
degradation, weathering, theft, and/or vandalism. Direct impacts are caused by human activity,
in general, and may directly or indirectly result in the loss and/or damage to paleontological
resources as a result of erosion, trampling, ground disturbance, and/or vandalism and illegal
collecting. Beneficial impacts occur when fossil resources are protected.

4.2.5.1. Evaluation Criteria and Assumptions

Quantifying individual adverse impacts to paleontological resources is difficult because the
location and extent of potential impacts cannot be determined. The location and extent of
human-caused disturbance from Monument visitors cannot be predicted; neither can the
location and extent of disturbance from oil and gas exploration and production. However, the
risk to paleontological resources can be comparatively measured by quantifying disturbance
factors in terms of miles or acres.

Assumptions used in analyzing impacts to paleontological resources include the following:
= Approximately 3,078 acres, or 2 percent of Monument land, is rock outcrop.

= Approximately 1,016 acres, or 33 percent of Monument outcrop, are likely to contain
fossils.

» Federal lands within the boundary of the Monument were used as the impacts analysis
area.

» The number of roads predicted for construction, based on new acres leased for mineral
development, would all be new roads.
4.2.5.2. Alternative Analysis

Impacts to paleontological resources may differ in extent and severity, depending on specific
management actions proposed under each alternative for different resource uses. The following
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sections describe the impacts under each alternative anticipated to result from the management
actions proposed for paleontological resources, as well as those anticipated to result from the
management actions proposed for cultural resources, fluid minerals, rangeland resources, and
recreation and transportation.

Alternative | (No Action Alternative)

Paleontological Resources Management

Alternative I, the No Action Alternative, would continue current Monument management goals,
objectives, and actions, including completing the ongoing compilation and analysis of available
paleontological resource data; restricting paleontological collecting to scientific purposes (and
only then through use of valid BLM Paleontological Resources Use Permits); and prohibiting
recreational fossil collecting, regardless of type (vertebrate, invertebrate, plant, and trace
fossils). The beneficial impacts resulting from these management actions are the preservation
of fossils and fossil localities.

Cultural Resources Management

Preservation of Monument cultural resources would serve to protect paleontological resources.
This is because Alternative | would protect sites from all activities, except scientific,
archaeological, and historical investigations (where surface disturbance is required to be
minimal). Some adverse impacts may occur as a result of cultural resource stabilization of up to
240 sites; however, management techniques used to stabilize cultural resources may also
stabilize erosive and/or unstable paleontological resources as well.

Fluid Minerals Management

Approximately 80 percent of the Monument lands are currently being leased. Under Alternative
I, the remaining 20 percent would not be leased and no new wells would be drilled; therefore, no
impacts to paleontological resources would be expected from fluid minerals management.

Rangeland Resources Management

Rangeland resources management may not impact paleontological resources because viable
forage is not generally available on exposed rock outcrops. Areas where livestock may have
the most impact on fossils are in the limited riparian areas where springs or streams have cut
into fossiliferous strata, or in overhangs and/or rock shelters.

Recreation and Transportation Management

Under Alternative I, recreation management would include developing facilities on an as-needed
basis, as well as maintaining developed sites at Lowry, Painted Hand, and Sand Canyon
Pueblos. No new SRPs would be issued. No restrictions exist for rock climbing in the
Monument.

Under this alternative, the Monument travel system would include 149 miles of roads (on 864
acres) for motorized, mechanized, and/or non-motorized use. Cross-country motorized and
mechanized travel would be prohibited.

The existing conditions for transportation and recreation allow for access to remote areas in the

Monument. Although there are no fossil localities reported in remote areas, some outcrops may
potentially contain fossils. Adverse impacts due to erosion and increased access (which may, in
turn, result in vandalism and/or unauthorized fossil collecting) may occur.

Other Resources Management

Under this alternative, a soil SSR/CSU would be applied for slopes greater than 40 percent,
including approximately 1,889 acres of rock outcrop where fossils may be present. The
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SSR/CSU would require an engineering/reclamation plan that demonstrates how site
productivity would be restored, surface runoff would be controlled, and offsite areas would be
protected from accelerated erosion. Additionally, surface-disturbing activities would not be
allowed during extended wet periods. This restriction may result in beneficial impacts to
paleontological resources in that it may reduce erosion.

Alternative |l
Paleontological Resources Management

The proposed management actions under Alternative || may provide beneficial impacts to
paleontology and fossil management in the Monument. Implementing a program for evaluating
and monitoring fossil localities, establishing a paleontological research standard for the
Monument, and requiring paleontological clearances and/or mitigation prior to surface
disturbance may benefit paleontological resources.

Cultural Resources Management

Under Alternative I, cultural resource development would be marketed as an “outdoor-
museum,” allowing visitors to experience Monument resources through self-discovery. This
may have adverse impacts on paleontological resources due to erosion and/or unauthorized
fossil collecting. The preservation of Monument cultural resources would serve to protect
paleontological resources. This is because Alternative Il would protect sites from all activities,
except scientific, archaeological, and historical investigations (where surface disturbance is
required to be minimal).

Fluid Minerals Management

The overall goal for fluid minerals management in the Monument is to ensure the proper care
and management of the objects protected under the Proclamation prior to authorizing continued
exploration, development, production, and/or reclamation activity for fluid minerals (i.e., oil, gas,
and CO,). Under Alternative Il, no direct impacts to cultural resource communities, sites, and/or
isolated finds would be allowed. New leases would have NGD/NSO stipulations that protect
cultural, natural, and scenic resources, and Monument objects. New leases would only be
allowed for the purposes of promoting conservation of oil and gas resources and/or to protect
against drainage in existing reservoirs under production. Under Alternative II, up to 880 acres
would be available for leasing to protect against drainage. A total of up to 18 acres of new
ground disturbance would be possible under this alternative.

Under this alternative, geophysical operations would be restricted to BLM-defined roads.
Temporary access roads would require reclamation. If water is present in washes, alluvial
valleys, and/or in perennial water features, geophysical vehicles would only be allowed to cross
channels on BLM-designated roads. Additionally, in areas where riparian vegetation is present,
geophysical vehicles could only cross on BLM-designated roads. Seismic operations requiring
bulldozers, earthmoving equipment, and/or explosives would be prohibited. Soil resource
NGD/NSO stipulations for slopes greater than 30 percent (on 2,319 acres of rock outcrop where
fossils may be present) would apply, and BMPs would be included in COAs for new leases.

Overall, with the limited lease area and protective measures in place, little or no impacts to
paleontological resources for Alternative Il would be expected from fluid minerals management.

Rangeland Resources Management

Rangeland resources management actions for Alternative Il may provide beneficial measures
for paleontological resources. Livestock may have the most impact on fossils in the limited
riparian areas where springs or streams cut into fossiliferous strata, or in overhangs and rock
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shelters. Reducing the number of AUMs, especially those with riparian areas, may reduce
erosion.

Recreation and Transportation Management

Under Alternative I, recreation management would include managing for custodial purposes,
user conflicts, visitor safety, and resource protection. Developed sites at Lowry, Painted Hand,
and Sand Canyon Pueblos would be maintained. Approximately 8,211 acres would be
managed as visitation areas, and 157,124 acres would be managed as backcountry areas. No
new SRPs would be issued, and existing SRPs would be allowed to expire. Rock climbing
would not be allowed in the Monument.

Under this alternative, the Monument travel system would include 139 miles of roads (on 806
acres) for motorized, mechanized, and/or non-motorized use. There would be no roads
specifically designated for OHV, mountain bike, and/or dirt bike travel. These forms of travel
would only be allowed on roads designated as open to all forms of travel. Cross-country
motorized and mechanized travel would be prohibited.

Alternative Il transportation and recreation management may provide beneficial impacts to
paleontological resources in that it reduces road mileage. Limiting public access may reduce
the threat of vandalism and/or unauthorized fossil collecting.

Other Resources Management

Under this alternative, a soil NGD/NSO for slopes greater than 30 percent (on 2,319 acres of
rock outcrop where fossils may be present) would apply, and BMPs would be required for all
ground-disturbing activities. This restriction, along with the BMPs, may result in beneficial
impacts to paleontological resources.

Alternative Il

Paleontological Resources Management

The proposed management actions under Alternative |ll may provide a beneficial impact to
paleontology and fossil management in the Monument. Implementing a program for evaluating
and monitoring fossil localities, establishing a paleontological research standard for the
Monument, and requiring paleontological clearances and/or mitigation prior to surface
disturbance may benefit paleontological resources.

Cultural Resources Management

Under Alternative lll, cultural resource development would be marketed as an “outdoor-
museum,” allowing visitors to experience Monument resources through self-discovery. This
may have adverse impacts on paleontological resources due to erosion and/or unauthorized
fossil collecting. Preservation of Monument cultural resources would serve to protect
paleontological resources. This is due to the fact that Alternative Il would protect sites from all
activities, except scientific, archaeological, and historical investigations (where surface
disturbance is required to be minimal).

Fluid Minerals Management

The overall goal for fluid minerals management is to ensure the proper care and management of
the objects protected under the Proclamation prior to authorizing continued exploration,
development, production, and reclamation activity for fluid minerals (i.e., oil, gas, and CO,) in
the Monument. Under Alternative lll, no direct impacts to cultural resource communities and
sites would be allowed. New leases would have NGD/NSO stipulations to protect cultural,
natural, and scenic resources, and Monument objects. Under Alternative Ill, up to 3,021 acres
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would be available for leasing. A total of up to 73 acres of new ground disturbance would be
possible under this alternative.

Under this alternative, geophysical operations would be restricted to BLM-defined roads.
Temporary access roads would require reclamation. If water is present in washes, alluvial
valleys, and/or in perennial water features, geophysical vehicles would only be allowed to cross
channels on BLM-designated roads. Additionally, in areas where riparian vegetation is present,
geophysical vehicles could only cross on BLM-designated roads. Seismic operations requiring
bulldozers, earthmoving equipment, and/or explosives would be prohibited. Soil resource
NGD/NSO stipulations for slopes greater than 30 percent (on 2,319 acres of rock outcrop where
fossils may be present) would apply, and BMPs would be included in COAs for new leases.

With the limited lease area and protective measures in place, little or no impacts to
paleontological resources would be expected for fluid minerals management.

Rangeland Resources Management

Rangeland resources management actions for Alternative Ill may provide beneficial measures
for paleontological resources. Livestock may have the most impact on fossils in the limited
riparian areas where springs or streams cut into fossiliferous strata, or in overhangs and rock
shelters. Reducing the number of AUMs, especially those with riparian areas, would reduce
erosion.

Recreation and Transportation Management

Under Alternative lll, recreation management would include a destination management strategy
for regional visitors, actively marketing communities in the Four Corners area, and providing
specific public access points and appropriate support facilities. Approximately 18,875 acres
would be managed as visitation areas, and 146,460 acres would be managed as backcountry
areas. No new SRPs would be issued, and existing SRPs could be renewed. Rock climbing
would not be allowed in the Monument.

Under this alternative, the Monument travel system would include 189 miles of roads (on 1,096
acres) for motorized, mechanized, and/or non-motorized use. There would be roads specifically
designated for OHV, mountain bike, and/or dirt bike travel. These forms of travel would only be
allowed on roads designated as open to all forms of travel. Cross-country motorized and
mechanized travel would be prohibited.

Transportation and recreation management for Alternative Ill may result in potential adverse
impacts to paleontological resources due to the increase in road mileage. Increased recreation
and transportation opportunities may increase erosion as a result of more ground disturbance
from a greater number of developed sites, and from new road development. The amount of
paleontological resources potentially impacted would likely be very small. Expanding public
access may increase the threat of vandalism and/or unauthorized fossil collecting.

Other Resources Management

Under this alternative, a soil NGD/NSO for slopes greater than 30 percent (on 2,319 acres of
rock outcrop where fossils may be present) would apply, and BMPs would be required for all
ground-disturbing activities. These restrictions may result in beneficial impacts to
paleontological resources.
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Alternative IV

Paleontological Resources Management

The proposed management actions under Alternative IV would provide a beneficial impact to
paleontology and fossil management in the Monument. Implementing a program for evaluating
and monitoring fossil localities, establishing a paleontological research standard for the
Monument, and requiring paleontological clearances and/or mitigation prior to surface
disturbance may benefit paleontological resource use.

Cultural Resources Management

Under Alternative IV, cultural resource development would be marketed as an “outdoor-
museum,” allowing visitors to experience Monument resources through self-discovery. This
may have potential adverse impacts on paleontological resources due to erosion and/or to
unauthorized fossil collecting. The preservation of Monument cultural resources would serve to
protect paleontological resources. This is because Alternative IV would protect sites from all
activities, except scientific, archaeological, and historical investigations (where surface
disturbance is required to be minimal).

Fluid Minerals Management

The overall goal for fluid minerals management is to ensure the proper care and management of
the objects protected under the Proclamation prior to authorizing continued exploration,
development, production, and reclamation activity for fluid minerals (i.e., oil, gas, and CO,) in
the Monument. Under Alternative 1V, no direct impacts to cultural resource communities and
sites would be allowed. New leases would have NGD/NSO stipulations that protect cultural,
natural, and scenic resources, and Monument objects. Under Alternative IV, up to 24,462 acres
would be available for leasing. A total of up to 447 acres of new ground disturbance would be
possible under this alternative.

In accordance with applicable laws and regulations, seismic operation-related work using
bulldozers and/or other earthmoving equipment, as necessary, would be allowed to mitigate
impacts to objects identified in the Proclamation. If water is visible in the channel at washes,
alluvial valleys, and/or in perennial water features, or where riparian vegetation is present,
Alternative IV would require that all vehicles associated with geophysical operations cross only
at authorized locations following field-based exemption. Soil resource NGD/NSO stipulations
for slopes greater than 30 percent (on 2,319 acres of rock outcrop where fossils may be
present) would apply, and BMPs would be included in COAs for new leases. Although proactive
measures would be in place, the large area of disturbance associated with this alternative may
increase the possibility of disturbance to paleontological resources.

Rangeland Resources Management

Rangeland resources management may not impact paleontological resources due to the fact
that viable forage is not generally available on exposed rock outcrops. Areas where livestock
may have the most impact on fossils are in the limited riparian areas where springs or streams
have cut into fossiliferous strata, or in overhangs or rock shelters.

Recreation and Transportation Management

Under Alternative IV, recreation management would include a destination management
strategy, including establishing destinations for national and international visitors, and providing
specific public access points, visitor facilities, access, and appropriate support facilities.
Approximately 47,056 acres would be managed as visitation areas, and 118,279 acres would be
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managed as backcountry areas. New SRPs would be issued on a case-by-case basis. Rock
climbing would not be allowed in the Monument.

Under this alternative, the Monument travel system would include 213 miles of roads (on 1,235
acres) for motorized, mechanized, and/or non-motorized use. There would be no roads
specifically designated for OHV, mountain bike, and/or dirt bike travel. These forms of travel
would only be allowed on roads designated as open to all forms of travel. Cross-country
motorized and mechanized travel would be prohibited.

Transportation and recreation management for Alternative IV may result in potential adverse
impacts to paleontological resources due to the increase in road mileage. Increased recreation
and transportation opportunities may increase erosion as a result of more ground disturbance
from a greater number of developed sites, as well as from new road development. The amount
of paleontological resources potentially impacted would likely be very small. Expanding public
access may increase the threat of vandalism and/or unauthorized fossil collecting.

Other Resources Management

Under this alternative, a soil NGD/NSO for slopes greater than 30 percent (on 2,319 acres of
rock outcrop where fossils may be present) would apply, and BMPs would be required for all
ground-disturbing activities. These restrictions may result in beneficial impacts to
paleontological resources.

Alternative V (Preferred Alternative)

Paleontological Resources Management

The proposed management actions under Alternative V would provide a beneficial impact to
paleontology and fossil management in the Monument. Implementing a program for evaluating
and monitoring fossil localities, establishing a paleontological research standard for the
Monument, and requiring paleontological clearances and/or mitigation prior to surface
disturbance may benefit paleontological resources.

Cultural Resources Management

Under Alternative V, cultural resource development would be marketed as an “outdoor
museum,” allowing visitors to experience Monument resources through self-discovery. This
may have potential adverse impacts on paleontological resources due to erosion and/or
unauthorized fossil collecting. The preservation of Monument cultural resources would serve to
protect paleontological resources. Alternative V would protect sites from all activities, except
scientific, archaeological, and historical investigations (where surface disturbance is required to
be minimal).

Fluid Minerals Management

The overall goal for fluid minerals management is to ensure the proper care and management of
the objects protected under the Proclamation prior to authorizing continued exploration,
development, production, and reclamation activity for fluid minerals (i.e., oil, gas, and CO,) in
the Monument. Under Alternative V, no direct impacts to cultural resource communities and
sites would be allowed. New leases would have NGD/NSO stipulations that protect cultural,
natural, and scenic resources, and Monument objects. New leases would only be allowed for
the purposes of promoting conservation of oil and gas resources and/or to protect against
drainage in existing reservoirs under production. Under Alternative V, up to 880 acres would be
available for leasing to protect against drainage. A total of up to 18 acres of new ground
disturbance would be possible under this alternative.
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Under this alternative, geophysical operations would be restricted to BLM-defined roads.
Temporary access roads would require reclamation. If water is present in washes, alluvial
valleys, and/or in perennial water features, geophysical vehicles would only be allowed to cross
channels on BLM-designated roads. Additionally, in areas where riparian vegetation is present,
geophysical vehicles could only cross on BLM-designated roads. Seismic operations requiring
bulldozers, earthmoving equipment, and/or explosives would be prohibited. Soil resource
NGD/NSO stipulations for slopes greater than 30 percent (on 2,319 acres of rock outcrop where
fossils may be present) would apply, and BMPs would be included in COAs for new leases.

With the limited lease area and protective measures in place, little or no impacts to
paleontological resources would be expected from fluid minerals management.

Rangeland Resources Management

Rangeland resources management actions for Alternative V would provide beneficial measures
for paleontological resources. Livestock may have the most impact on fossils in the limited
riparian areas where springs or streams cut into fossiliferous strata, or in overhangs and rock
shelters. Reducing the number of AUMSs, especially those with riparian areas, may reduce
erosion.

Recreation and Transportation Management

Under Alternative V, recreation management would include a combination of strategies.
Undeveloped areas with minimal facilities would be combined with destination management
strategies for Painted Hand and Sand Canyon Pueblos, the AHC, and Lowry Pueblo RMZs.
Approximately 7,875 acres would be managed as visitation areas, and 157,460 acres would be
managed as backcountry areas. Up to 10 new SRPs would be issued. Rock climbing would be
allowed in designated sites only.

Under this alternative, the Monument travel system would include 169 miles of roads (on 980
acres) for motorized, mechanized, and/or non-motorized use. There would be roads specifically
designated for OHV, mountain bike, and/or dirt bike travel. These forms of travel would only be
allowed on roads designated as open to all forms of travel. Cross-country motorized and
mechanized travel would be prohibited.

Transportation and recreation management for Alternative V may result in potential adverse
impacts to paleontological resources due to the increase in road mileage. Increased recreation
and transportation opportunities may increase erosion as a result of more ground disturbance
from a greater number of developed sites, as well as from new road development. The amount
of paleontological resources potentially impacted would likely be very small. Expanding public
access may increase the threat of vandalism and/or unauthorized fossil collecting.

Other Resources Management

Under this alternative, a soil NGD/NSO for slopes greater than 30 percent (on 2,319 acres of
rock outcrop where fossils may be present) would apply, and BMPs would be required for all
ground-disturbing activities. These restrictions may result in beneficial impacts to
paleontological resources.

4.2.5.3. Paleontological Resources Management Impact Comparison

The paleontological resource impact comparison is shown in Table 4-13. This table compares
the consequences of resource management actions from each alternative on paleontological
resources.
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Paleontological resources are protected, in part, by all alternatives through the prohibition on
recreational (non-permitted) collecting of fossils. However, rock and fossil enthusiasts have
traditionally collected in the area. Overall, any increase in public access, livestock grazing, road
development, and/or fluid minerals development may impact paleontological resources
adversely due to vandalism and/or increased erosion. However, in addition to paleontological
resources management, other resource management actions may minimize these adverse
impacts by controlling public access through a variety of road designations, implementing
protective stipulations and BMPs, and limiting the numbers of AUMs.

4.2.5.4. Cumulative Impacts

Mineral development on private lands within and around the Monument may result in cumulative
impacts, including, increased erosion and fossil collecting associated with ground disturbance
when additional well pads, pipelines, compressor stations, roads and/or other facilities are built.
Mineral development on private land is not subject to the BLM BMPs or to other mitigation
measures.

New wells would be drilled within existing leased areas in the Monument, which may result in
880 acres of disturbance. Existing stipulations would be enforced, including NGDs/NSOs that
protect scenic, natural, cultural, and archaeological values, and that protect rare flora and fauna
species habitats, where they apply. SSRs/CSUs would be established for surface disturbance
on slopes greater than 40 percent, to protection of perennial water impoundments and streams,
and to protect riparian/wetland vegetation zones. COAs would be included in all new leases.
Additional restrictions would apply to geophysical operations.

Collecting fossils is not restricted on private land. Regionally, the area is known for its fossil
resources and attracts collectors from around the world. As long as there is a commercial
demand for these resources, pressure to collect and sell would continue.
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4.2.6. Soil Resources

The primary goal for soil resources in the Monument is to manage soil resources in a manner
that sustains multiple-uses, and preserves and/or enhances existing ecological integrity and
function. The management objectives related to this goal include:

* manage to ensure that the Public Land Health Standard for upland soils is met, or that
significant progress is being made toward meeting this standard;

* manage uses to prevent damage to soil resources by protecting them from surface
disturbance and by maintaining vegetation cover on slopes greater than 30 percent, as
well as in other areas with high erosion potential; and

= manage soil resource to support other resource management objectives.

The five alternatives represent different combinations of management actions and land use or
resource development scenarios, each with differing types and levels of impacts. The following
alternative analysis considers adverse and beneficial impacts, direct and indirect impacts, as
well as short-term and long-term impacts to soil resources.

Beneficial impacts to soil resources under the alternatives may include, but are not limited to,
increased soil productivity and/or soil stabilization, increased plant and litter cover, and reduced
soil disturbance. Adverse impacts to soil resources may include, but are not limited to, the
removal of topsoil, loss of vegetative cover, disruption of soil stability, compaction,
contamination, reduction of soil organic matter and soil productivity, reduction and/or loss of
litter cover, and/or loss of diversity in plant communities.

Direct impacts to soil resources are typically caused by surface-disturbing actions that remove
vegetative cover, loosen surface soil, result in compacted soil layers, and expose soil to wind
and water erosion. Indirect impacts from soil disturbance may include, but are not limited to,
reduced soil productivity, increased sedimentation, reduced infiltration, decreased air quality (as
a result of wind erosion), and increased ground-surface runoff.

In general, the Colorado Public Land Health Standards and Guidelines for Livestock Grazing
Management (BLM 1997) (Public Land Health Standards) and the livestock management
actions delineated in the San Juan/San Miguel RMP ROD (BLM 1985) have guided
management of the Monument’s soil resources. In arid and semi-arid environments, livestock
spend a disproportionate amount of time in riparian habitats; consequently, they concentrate
much of their impacts on these ecosystems. Because soils are damp, compaction can easily
occur. Impacts may affect riparian vegetation, stream morphology, and, eventually, water
quality through increased erosion, compaction and/or streambank trampling. Livestock grazing
impacts in upland areas may include, but are not limited to, reduced litter and/or vegetative
cover, loss of native species that protect soil, and soil compaction. Once soil is exposed, both
wind and water erosion may occur. Upland soils can wash downhill into dry, ephemeral
canyon/gully systems and eventually reach major drainages.

Soil resources may be impacted by many management actions. Restricted access and
prohibitions on ground-disturbing activities at, and near, cultural resources, along with soil
stabilization in some areas, may result in beneficial impacts to soil resources. Managing for
Public Land Health Standards and closing livestock grazing allotments may result in reduced
erosion and, thus, in localized beneficial impacts. Fluid minerals management may directly
impact soil resources as a result of ground-disturbing activities, including seismic operations
and the construction of roads, well pads, pipelines, and/or other facilities. Recreation and
transportation management may result in increased erosion as the number of roads increases;
however, prohibitions on cross-country motorized and/or mechanized travel may result in
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beneficial impacts. Fire may impact soil resources through the removal of plant cover, the
destruction of surface organic matter, the alteration of soil temperature and moisture regimes
(by altering the amount and type of plant overstory), the alteration in patterns of snow
accumulation and snowmelt, and (if they are sufficiently hot) the modification of soil infiltration
rates (by creating a hydrophobic or “water-repellent” surface soil). Benefits from cool surface
fires may include the improvement of nutrient cycling (by releasing minerals from burned litter
and duff), and the reduction of ground fuels that increase the potential for catastrophic wildfires.

Soil resource management actions include ground-disturbance restrictions on soil disturbances;
reclamation activities tied to fluid minerals development; closure and/or rehabilitation of roads,
and campsites; and intensive management of livestock, such as reduction in use, better
distribution of livestock, and/or construction of livestock exclosures.

4.2.6.1. Evaluation Criteria and Assumptions

Although it is difficult to measure individual adverse impact components in relation to soil
resources, the number of acres of ground disturbance can be used as a relative comparison
factor under all of the alternatives. Estimates of disturbance were compiled from the AMS (BLM
2005b) and the RFD (BLM 2005c). The number of acres reclaimed or improved through
increased vegetative cover and/or other methods of soil stabilization may be used to measure
beneficial impacts. In some instances, when impacts cannot be quantified, a descriptive
analysis is used.

Assumptions used in analyzing impacts to soil resources include the following:

= Erosion can be expected from the maijority of soil types present in the Monument, most
of which are characterized as having severe water erosion and high runoff properties.

= BMPs are required for all ground-disturbing activities.

= Approximately 3,078 acres, or 2 percent of Monument land, is rock outcrop and not
subject to erosion.

» |tis assumed that the number of roads predicted for construction, based on new acres
leased for mineral development, would all be new roads.

» Federal lands within the boundary of the Monument were used as the impacts analysis
area.

= Watersheds associated with the Monument were used as the cumulative impacts
analysis area.

4.2.6.2. Alternative Analysis

Impacts to soil resources may differ in extent and severity, depending on specific management
actions proposed under each alternative for different resource uses. The following sections
describe the impacts under each alternative anticipated to result from management actions
proposed for soil resources, as well as those anticipated to result from the management actions
proposed for cultural resources, fluid minerals, rangeland resources, recreation and
transportation, and other resources.

Alternative | (No Action Alternative)

Soil Resources Management

Alternative I, the No Action Alternative, would continue current soil resource management
activities. This includes reporting soil disturbing activities off Monument lands that are causing,
or may cause, soil degradation, water-quality deterioration, and/or other damage to Monument
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resources. Management actions for this alternative would include maintaining site-specific
erosion control measures in Cultural Resource Management Plans, maintaining soil productivity,
minimizing erosion, minimizing human-caused soil erosion in Emphasis Areas (A — Livestock
Management, C — Recreation Resources, H — Public Land Disposal, and L — ACECs), and
stabilizing and rehabilitating areas with severe human-caused soil erosion. However, based on
current conditions and trends, Public Land Health Standards are not being achieved.

Under this alternative, a soil SSR/CSU requirement would apply for slopes greater than 40
percent, protecting approximately 21,036 acres. Short-term impacts would be allowed on
mineral development sites (well pads, roads, etc.); however, operating plans would need to
demonstrate how site productivity would be restored, how surface runoff would be controlled,
and how offsite areas would be protected from accelerated erosion. Additionally, no surface-
disturbing activities would be allowed during extended wet periods, and construction activities
would be prohibited when soils are frozen.

Cultural Resources Management

Preservation of Monument cultural resources would serve to protect soil resources. This is
because Alternative | would protect sites from all activities, except scientific, archaeological, and
historical investigations (where surface disturbance is required to be minimal). Some impacts
may occur as a result of cultural resource stabilization and excavation; however, techniques
used to stabilize cultural resources typically stabilize erosive soils as well. More stabilization
efforts would take place under this alternative than under any of the other alternatives. Impacts
from cultural resource activities on soil resources may be isolated and short-term, with greater
benefits realized over the long-term.

Fluid Minerals Management

Approximately 80 percent of Monument lands are currently leased for mineral development.
The remaining 20 percent, under Alternative I, would not be leased; therefore, no new wells
would be drilled. No new ground disturbance is anticipated as a result of this alternative
because there would be no new fluid minerals leases.

Under this alternative, wells would continue to be drilled on existing leases. Existing stipulations
would be enforced, including NSOs that protect scenic, natural, cultural, and archaeological
values, and that protect rare flora and fauna habitats. TLs would be applied for big-game winter
range. SSRs/CSUs would be established for surface disturbance on slopes greater than 40
percent, perennial water impoundments and streams, and riparian/wetland vegetation zones.
Additional restrictions would apply to geophysical operations. No impacts are anticipated from
fluid minerals management.

Rangeland Resources Management

A total of 8,492 active preference AUMs are currently permitted, with livestock grazing occurring
on 95 percent of the Monument’'s 165,000 acres. Alternative | would continue this current level
of use.

A Rangeland Health Evaluation and Ecological Site Inventory (BLM 2001i) were conducted in
the Monument during summer 2001. The inventory identified 15 livestock grazing allotments,
covering 141,000 acres, in need of intensive management (as described in the AMS, BLM
2005b). As part of this inventory, the condition of the upland soil, in many areas of the
Monument, was generally considered “at risk with a reversible loss in productive capability and
increased vulnerability to irreversible degradation.” This condition is likely due to more than 100
years of heavy livestock grazing on Monument land (Horn 2004). There are currently 28
livestock grazing allotments in the Monument. Each allotment has been identified as: 1) having
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achieved; 2) making progress toward achieving; or 3) having not achieved soil standards
(although not every acre within a given allotment falls within a single category). Tallying acres
for each category provides an overview of soil conditions within the Monument. Specifically, five
grazing allotments have achieved upland soil standards (10,056 acres), one allotment is making
progress toward achieving soil standards (247 acres), and 22 allotments have not achieved
standards (149,393 acres).

The results of these evaluations indicate that managing for rangeland health under Alternative |
(the No Action Alternative), has either not been successful or has been extremely slow in
moving soil resources toward achieving Public Land Health Standards.

Recreation and Transportation Management

Under Alternative I, most existing user-created roads would be allowed to reclaim naturally or
would be actively closed and reclaimed. Reclamation of roads would disturb soils on a
temporary basis until vegetation became established. The transportation system would include
149 miles of roads, including 131 miles of roads open to the public for all forms of travel. No
roads would be specifically designated for bicycle or OHV travel. A total of 864 acres may be
disturbed as a result of roads for this alternative.

Other Resources Management

Under Alternative |, more than 95 percent of the Monument would remain classified as FMP C,
with management strategies intended to ensure that wildland fire is contained within natural or
human-made barriers/firebreaks. FMZ C areas have a lower suppression priority in multiple
wildland fire situations than do FMZs A or B; however, the same goal of no more than 50
percent of the unit burning over a 10-year period applies. The remaining five percent of the
Monument includes specific cultural resource, natural resource, and/or industrial infrastructure
locations designated as FMP B or FMP A, under which fire management and mitigation
strategies are more aggressive. Prescribed fires may be used as forest and vegetation
management strategies in any FMZ.

Management of water resources under Alternative | would consist mainly of mitigation for
disturbance to riparian corridors. Soil erosion is more likely to occur once disturbance has
occurred, in spite of mitigation measures, than it would be if no disturbance occurred to begin
with. The primary sources of soil erosion occurring in riparian areas are from road crossings
and livestock grazing. This alternative targets the protection of 2,415 acres of riparian
vegetation, and may result in beneficial impacts.

Alternative |l
Soil Resources Management

Soil management activities are the same for Alternatives Il through V. BMPs are mandatory as
COAs for all new mineral leases and permits with NGD/NSO restrictions for areas with highly
erosive soils and/or soils on slopes greater than 30 percent (36,504 acres), or soils with high-
erosion potential. A zero-level accelerated erosion standard would be maintained, and
rangeland use would not be allowed to reduce the protective attributes of vegetation. This is in
order to bring attributes of vegetation to less than a Site Conservation Threshold (SCT), which is
the kind, amount, and/or pattern of vegetation needed as a minimum on a given site to prevent
accelerated erosion. This may help the Monument achieve Public Land Health Standards. This
alternative actively manages soil resources through the stabilization and rehabilitation of eroded
areas.

There is a high potential for soil erosion on oil and gas development sites, as well as in other
areas where localized construction occurs. However, a NGD/NSO stipulation for slopes steeper

327



Canyons of the Ancients National Monument Chapter 4
Draft Resource Management Plan/Draft Environmental Impact Statement

than 30 percent (36,504 acres) or other erosive soil may help reduce erosion. Additionally, soil
erosion BMPs would be used during roads construction and/or other ground-disturbing
activities, which may minimize impacts. There may be localized beneficial impacts from
stabilization and restoration of eroded areas.

Cultural Resources Management

Preservation of Monument cultural resources would serve to protect soil resources. Alternative
Il would protect cultural resource communities, sites, and/or isolated finds from all activities,
except scientific, archaeological, and historical investigations (where surface disturbance is
required to be minimal). Some impacts may occur as a result of the development of 13 sites
and from excavation; however, development would likely be isolated and short-term.

Fluid Minerals Management

Under the Proclamation, the overall goal for fluid minerals is to ensure the proper care and
protection of the objects of the Monument prior to authorizing continued exploration,
development, production, and reclamation activity for fluid minerals (i.e., oil, gas, and CO5). In
order to accomplish this, Alternative Il allows for no direct impacts to cultural resource
communities, sites, and/or to isolated finds. This would apply to both new and existing leases,
and would provide a level of protection that greatly limits the amount of ground disturbance
allowed. New leases would have NSO stipulations that protect cultural, natural, and scenic
resources, and Monument objects. New leases would only be allowed for the purposes of
promoting conservation of oil and gas resources, and/or to protect against drainage in existing
reservoirs under production. Under this alternative, up to 880 acres could be leased to protect
against drainage. Even if additional lands were acquired, no more than 880 acres would be
leased. A total of up to 18 acres of new ground disturbance is anticipated as a result of new
fluid minerals leases.

Under this alternative, geophysical operations would be restricted to BLM-defined roads.
Temporary access roads would require reclamation. If water is present in washes, alluvial
valleys, and/or in perennial water features, geophysical vehicles would only be allowed to cross
channels at BLM-defined roads. Additionally, in areas where riparian vegetation is present,
geophysical vehicles could only cross on BLM-designated roads. Seismic operations requiring
bulldozers, earthmoving equipment, and/or explosives would be prohibited. Soil resource NSO
stipulations for slopes greater than 30 percent (36,504 acres) would apply, and soil BMPs would
be included in COAs for new leases.

Rangeland Resources Management

Under Alternative Il, rangeland would be managed to meet Public Land Health Standards. This
alternative contains management actions that include closing the East and West Sand Canyon,
Rock Creek, Goodman Gulch, and Trail Canyon allotments to grazing (6,059 acres), reducing
the number of active AUMs to 6,437, limiting spring livestock grazing, fencing streams and
riparian areas where other management actions do not result in achieving PFC and Public Land
Health Standards, and considering “resting” allotments. Livestock grazing in the McEImo RNA
(approximately 427 acres) would not be allowed.

As a result of reduced AUMSs, the closing of five allotments, and other intensive livestock
management measures, soil conditions under Alternative || may improve as a result of
increased vegetative cover, reduced soil compaction, and reduced impacts in riparian areas.
These improvements may occur more rapidly under this alternative than under other
alternatives where livestock management is less restrictive