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Table 6-1 Agency Correlation of Terms

ACEC
AHRA
AMS

amsl|
AQRV
ARKWELCO
AHRA-MP
AUM
BASI
BCNM
BEIG
BGEPA
BLM

BMP

CAA
CASTNET
CDOT
CDPHE
CFR

CMA
CML
CNHP
CPW

CRA

CsuU

DOl

EA

EIS

ACRONYMS AND ABBREVIATIONS

Area of Critical Environmental Concern
Arkansas Headwaters Recreation Area
Analysis of the Management Situation
Above mean sea level

Air Quality Related Value

Arkansas River Gauge near Wellsville
Arkansas Headwaters Recreation Area Management Plan
Animal Unit Month

Best Available Scientific Information
Browns Canyon National Monument
Built Environment Image Guide

Bald and Golden Eagle Protection Act
Bureau of Land Management

best management practice

Clean Air Act

Clean Air Status and Trends Network
Colorado Department of Transportation
Colorado Department of Public Health and Environment
Code of Federal Regulations
Cooperative Management Agreement
Cooperative Management Lands
Colorado Natural Heritage Program
Colorado Parks and Wildlife

Colorado Roadless Area

Controlled Surface Use

Department of the Interior
Environmental Assessment

Environmental Impact Statement
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EO Executive Order

EPA Environmental Protection Agency

EPCA Energy Policy and Conservation Act
ERMA Extensive Recreation Management Area
ESA Endangered Species Act

FAR Functioning At-Risk

FLPMA Federal Land Policy and Management Act
FMU Fire Management Unit

FO Field Office

FSH Forest Service Handbook

FSM Forest Service Manual

GAO General Accounting Office

GAP Gap Analysis Program

GHG greenhouse gas

GIS Geographic Information System

HUC Hydrologic Unit Code

IAP Integrated Activity Plan

IDT Interdisciplinary Team

IM Instruction Memorandum

LiDAR Light detection and ranging

LRMP Land and Resource Management Plan
LUP Land Use Planning

MBTA Migratory Bird Treaty Act

MIS Management Indicator Species

MMT million metric tons

MP Management Plan

MP-EIS Management Plan and Environmental Impact Statement
NAAQS National Ambient Air Quality Standards
NAGPRA Native American Graves Protection and Repatriation Act
NAMF National Aquatic Monitoring Framework
NEPA National Environmental Policy Act
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NF Not Functioning

NFMA National Forest Management Act

NFS National Forest System

NGD National Hydrography Dataset

NHPA National Historic Preservation Act

NRA National Recreation Area

NRCS Natural Resources Conservation Service
NRHP National Register of Historic Places

NSO No Surface Occupancy

NWI National Wetland Inventory

NWSRS National Wild and Scenic River System
OHV Off-highway Vehicle

ORV Off-road Vehicle

OSMRE Office of Surface Mining Reclamation and Enforcement
PA Planning Assessment

PFC Proper Functioning Condition

PFYC Potential Fossil Yield Classification

PSICC Pike and San Isabel National Forests Cimarron and Comanche National Grasslands
RGFO Royal Gorge Field Office

RGRMP Royal Gorge Resource Management Plan
RMIS Recreation Management Information System
RMP Resource Management Plan

RN Roaded Natural

ROD Record of Decision

ROS Recreation Opportunity Spectrum

ROVs Resources, Objects, and Values

ROW Right-of-Way

SCC Species of Conservation Concern

SIL Scenic Integrity Levels

SIO Scenic Integrity Objectives

SMS Scenery Management System
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SPM
SPNM
SRMA
SRP
™
USC
USDA
USEPA
USFS
USFWS
USGS
VCC
VDEP
VMS
VQO
VRI
VRM
WBD
WCC
WSA
WSR

Semi-Primitive Motorized
Semi-Primitive Non-Motorized

Special Recreation Management Area
Special Recreation Permit

Travel Management

United States Code

United States Department of Agriculture
United States Environmental Protection Agency
United States Forest Service

United States Fish and Wildlife Service
United States Geological Survey
Vegetation Condition Class

Vegetation Departure

Visual Management System

Visual Quality Objectives

Visual Resource Inventory

Visual Resource Management
Watershed Boundary Datset
Watershed Condition Class

Wilderness Study Area

Wild and Scenic Rivers
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INTRODUCTION

1.0 INTRODUCTION

1.1 Overview of Browns Canyon National Monument

Browns Canyon National Monument (BCNM) is located in central Colorado east of the
Collegiate Peaks mountain range, midway between the cities of Salida and Buena Vista in
Chaffee County. The BCNM covers 21,604 acres of scenic and diverse natural resources along
the upper Arkansas River (Figure 1-1).

The new monument encompasses Bureau of Land Management (BLM) and U.S. Forest Service
(USFS) lands and includes the Arkansas River Special Recreation Management Area (SRMA),
the Browns Canyon Wilderness Study Area (WSA), the Browns Canyon Area of Critical
Environmental Concern (ACEC), and the USFS Aspen Ridge roadless area (Table 1-1). BLM
and USFS will work across jurisdictional boundaries in this planning effort to include Forest
System lands and BLM public lands.

In addition, the monument will include a portion of the Arkansas Headwaters Recreation Area
(AHRA), a cooperatively managed area along the Arkansas River administered by the USFS, the
BLM, and Colorado Parks and Wildlife (CPW).

1.1.1 Proclamation 9232

On February 19, 2015, President Barack Obama issued Proclamation 9232, which established the
BCNM. The proclamation describes the unique resources, objects, and values (ROVSs) that are
found in the monument.

The protection afforded by Proclamation 9232 will preserve the Browns Canyon area’s
prehistoric and historic legacy and maintain its diverse array of scientific resources, ensuring that
the prehistoric, historic, and scientific values remain for the benefit of all Americans. The area
also provides world class river rafting and outdoor recreation opportunities, including hunting,
fishing, hiking, camping, mountain biking, and horseback riding.

1.1.2 Overview of Resources, Objects, and Values

Appendix A presents the agency interpretation of ROVs contained in the Presidential
Proclamation. The following ROVs were identified and are summarized below:

e Scenic Resources: Colorful rock outcroppings; stunning mountain vistas; Browns
Canyon; iconic canyons landscape with rivers and forests.

e Cultural Resources: history of human habitation (seasonal camps, open campsites,
culturally modified trees, wickiups, tipi rings, chipped stone manufacture and processing
sites , a possible ceramic pottery kiln, traditional cultural property, ceremonial features);
abandoned mine sites, Denver Rio Grande 1 Railroad bed, historical resources.

Browns Canyon National Monument MP-EIS 1
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Native and Modern Peoples: Ancestors, Ute, Apache, Eastern Shoshone, proto-
Comanche (Numuna) split, Comanche, Eastern Shoshone, and Buffalo-Eater Band;
Spanish explorer Juan de Ulibarri; recent settlers; mining communities; Chaffee County
residents and visitors.

Scientific Resources: biodiversity; significant herd of bighorn sheep; scientifically
significant geological, ecological, riparian, cultural, and historic resources.

Geology: 3,000-foot range in elevation, Rio Grande rift system, 1.6 billion year-old
Precambrian granodiorite batholith; rugged granite cliffs; steep gulches; pink granite;
Stafford Gulch; reef formation; glacial cirques; mesa-like terraces; moraines; gold; silver;
semi-precious gems; mining booms; and garnets.

Paleontology: Pennsylvanian exposures; minturn formation; belden shale; invertebrate
fossils; shell fossils; ancient reef; bivalves; brachiopods; gastropods; echinoids;
nautiloids; conodonts; crinoids; bryozoans; vertebrates; sharks; bony fish; future
paleontological research.

Vegetation Biodiversity; One of the most significant regions for biodiversity in Colorado
with forest communities of semi-arid pifion-juniper, mountain mahogany woodlands,
ponderosa pine, Rocky Mountain bristlecone pine, aspen, willow, Rocky Mountain
juniper, river birch and narrowleaf cottonwood riparian areas.

Vegetation: Blue grama; Mountain muhly; Indian ricegrass; Arizona fescue; Blue
bunchgrass; Prickly pear; Cholla; Yucca; Alpine bluegrass; Brandegee's buckwheat;
Scarlet gilia; Larkspur; Fendler's Townsend-daisy; Fendler's false cloak-fern; Livemore
fiddleleaf; Front-Range alumroot.

Terrestrial Wildlife: Mountain lions; bighorn sheep; mule deer; bobcat; red and gray fox;
american black bear; coyote; american pine marten; kangaroo rat; elk; tree and ground
squirrels; canada lynx.

Raptors Other Avian Wildlife: A stunning diversity of other bird species such as red-
tailed hawk; Swainson's hawk; golden eagle; turkey vulture; prairie falcon; peregrine
falcon; cliff swallow; Canada (gray) jay, mourning dove; Northern Flicker; blue jay; wild
turkey; great horned owl; western screech-owl; and Saw-whet owl.

Aguatic and Riparian Wildlife: Boreal toad; northern leopard frog, and one of the only
riparian ecosystems along the Arkansas River that remains relatively undisturbed and
contains an intact biotic community.

Recreation: world class river rafting, hunting, fishing, hiking, camping, mountain biking,
horseback riding; wildlife and bird viewing; garnet collection that attracts visitors from
around the world.

Research: important area for studies of paleoecology, mineralogy, archaeology, climate
change, geology, wildland fire, disturbances, plant and animal communities, and micro
riparian, iron fens, and springs.

Browns Canyon National Monument MP-EIS
Final Planning Assessment
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INTRODUCTION

e Travel and Transportation: Pre-historic and historic transportation corridor, Arkansas
Stage and Rail Trail, access for recreation and ranching.

1.2 Management Plan Background

Proclamation 9232 establishing the monument directs the Secretaries of the Interior and
Agriculture "to jointly prepare a management plan for the monument” to protect and restore the
monument’s ROVSs, pursuant to their respective applicable legal authorities, to implement the
purposes of the proclamation.

An environmental impact statement (EIS) will be prepared as part of the MP revision. An EIS is
a document required by the National Environmental Policy Act (NEPA) for Federal Government
agency actions "significantly affecting the quality of the human environment.” A tool for
decision making, an EIS describes the positive and negative environmental effects of a proposed
agency action and cites alternative actions.

In the development and implementation of the BCNM Management Plan — Environmental
Impact Statement (MP-EIS), Proclamation 9232 further directs the Secretaries to “maximize
opportunities, pursuant to applicable legal authorities, for shared resources, operational
efficiency, and cooperation.” Therefore, the BLM and the USFS will work across jurisdictional
boundaries in this planning effort to include Forest System lands and BLM public lands.

1.2.1 Management Planning Framework

The management plan will comply with both agencies’ planning and management mandates,
establish a comprehensive interagency approach, and provide a mechanism for communication,
consultation, and coordination between the two agencies.

This joint plan between the BLM and the USFS will be structured to meet the planning needs of
each agency, specifically BLM Handbook H-1601-1 and USFS 2012 Planning Rule. The MP-
EIS will make allocation decisions that follow the direction of the presidential proclamation,
while complying and remaining consistent with the mandates of Federal Land Policy and
Management Act (FLPMA) and National Forest Management Act (NFMA). The MP-EIS will be
consistent with the BLM’s 6220 Manual — National Monuments, National Conservation Areas,
and similar designations. Since BCNM includes a Wilderness Study Area (WSA), the BLM will
also provide management that is consistent with the BLM’s 6330 Manual — Management of
Wilderness Study Areas.

Proclamation 9232 directs that the lands administered by the BLM be managed as a unit of the
National Landscape Conservation System, pursuant to applicable legal authorities, including
provisions of section 603 of FLPMA governing the management of WSAs. The proclamation
further directs that lands administered by the USFS be managed as part of the Pike and San
Isabel National Forests and Cimarron and Comanche National Grasslands (PSICC).

Browns Canyon National Monument MP-EIS 3
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1.2.2 Mandates and Authorities

The foundation of public land management is the mandates and authorities provided in laws,
regulations, and Executive orders. The mandates and authorities governing the BCNM MP-EIS
are: Presidential Proclamation 9232 of February 19, 2015, Establishment of the Browns Canyon
National Monument; FLPMA (1976); NFMA (1976); Antiquities Act (1906); National Historic
Preservation Act (1966); Wilderness Act (1964); and NEPA.

The BLM planning process (as described in 43 CFR 1600) is authorized and mandated through
two important laws: the Federal Land Policy and Management Act of 1976 (FLPMA) and
NEPA.

The USFS planning process (as described in 36 CFR 219) is authorized and mandated through
Forest and Rangeland Renewable Resources Planning Act of 1974, as amended by the National
Forest Management Act of 1976 (16 U.S.C. 1600 et seq.) and NEPA. Management direction
must also comply with 36 CFR 294, specifically the Colorado Roadless Rule.See also Section
4.0.

1.2.3 Process Participants

The BLM and USFS have determined that operational efficiency in the monument planning and
NEPA process can be achieved through co-lead Federal agencies, joint interpretation and
coordination of agency specific planning rules, shared BLM-USFS interdisciplinary team
participation, coordination, collaborative budgeting, and joint consultation with State, local, and
tribal governments. The BLM will act as the co-lead agency in the planning process with USFS.
CPW will participate as a cooperating agency.

Proclamation 9232 directs the Secretaries, through the BLM and USFS, to provide for public
involvement in the development of the management plan including, but not limited to,
consultation with tribal, State, and local governments (see Chapter 4.0). The BLM and USFS are
coordinating closely with CPW and Chaffee County to ensure meaningful public involvement
throughout the planning process. Specific considerations are access, communications,
interpretation with Chaffee County and the cities of Buena Vista and Salida, and strengthening
partnerships.

1.2.4 Planning Process Overview

On April 18, 2017, USFS issued a notice of intent (NOI) in the Federal Register to formally
invite the public to engage in a collaborative process to identify relevant baseline information
and local knowledge to be considered in the assessment phase. The information provided by the
public was incorporated into this this Planning Assessment.

The BLM and USFS also invited the public to share their values and visions for the future of the
BCNM through participatory research and mapping of monument special places and resource
interactions from October 2016 - June 2017. Study results published by BLM are available for

Browns Canyon National Monument MP-EIS 5
Final Planning Assessment



INTRODUCTION

review at the BLM MP-EIS website in the report Social Landscape of the Browns Canyon
National Monument (August 2017).

e The BLM and USFS will invite members of the public to share their visions for the future
of the BCNM and comment on the remaining major steps and supporting tasks of the
land use planning process. For specific opportunities, please visit the BCNM MP-EIS
website: https://go.usa.gov/xn2eC.BLM will employ scoping, per 40 CFR 1501.7, as an
open process for determining the scope of issues to be addressed in the BCNM MP-EIS
and for identifying the significant issues related to a proposed action. Below are the
remaining major steps and supporting tasks of the land use planning process:Internal
scoping:

o

Agency identified management issues and concerns

e External Scoping- Conduct public scoping:

Publish notice of intent to prepare a MP-EIS.

Develop planning criteria and identify planning opportunities.
Invite the public to participate, and analyze public comments.
Identify issues raised by the public.

Refine issue descriptions and prepare a scoping report.

e Prepare alternatives and impact analysis strategy:

(0]

(0}
o
(0}
(0}

Prepare draft alternatives.

Refine planning criteria and purpose and need.

Prepare draft basis for analysis report.

Public review of draft alternatives and basis for analysis.

Prepare report(s) with final alternatives and basis for analysis to be used in the
Draft MP/EIS.

e Prepare Draft MP/EIS:

o
(0}

Refine issues, formulate management alternatives, and conduct impact analysis.
Public review of the Draft MP-EIS.

e Prepare proposed MP/Final EIS:

o
o
(0}
o

Address public comments and make changes as appropriate.
Develop a “proposed alternative.”

Provide a protest period and Governor’s consistency review.
Resolve all protests.

e Prepare Record of Decision (ROD) and Approved MP:

(0]

Identify selected alternative.

Browns Canyon National Monument MP-EIS
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1.3 Description of Planning Area and Decision Area

The BCNM is currently managed under the following land use plans and activity level plans:

e Royal Gorge Resource Area Management Plan (RGRMP/ROD) 1996
e Arkansas Headwaters Recreation Area Management Plan (AHRA-MP) 2001

e Pike and San Isabel National Forests and Cimarron and Comanche National Grasslands
(PSICC) Land and Resource Management Plan (LRMP) 1984

The BLM is currently revising the RGRMP and the AHRA-MP. The RGRMP, addressed in the
Eastern Colorado RMP (see http://on.doi.gov/IHVULCA), is expected to published as a Draft
RMP/EIS in 2018; the Final RMP/EIS in 2019; with a ROD by end of 2019. The revised AHRA-
MP (see
http://cpw.state.co.us/placestogo/parks/ArkansasHeadwatersRecreationArea/Pages/AHRA-Plan-
Revision.aspx) is expected to be complete in 2018. The BCNM MP-EIS will be an amendment
to the current PSICC LRMP.

All of the public land within the BCNM is subject to various management prescriptions
associated with existing special designations as described below.

The BLM administers 9,793 acres of lower elevation terrain and drainages within the monument,
including public lands along the Browns Canyon portion of the Arkansas River. Table 1-1 shows
the BLM acres that are currently designated as Browns Canyon WSA, Browns Canyon ACEC,
Arkansas River SRMA, and BLM lands without a special designation. In addition, all BLM
lands in the BCNM are also managed as part of the Arkansas River SRMA. The entire length of
the Arkansas River on BLM lands within the BCNM is classified as a Suitable —Recreational
Wild and Scenic River. See Section 2.3 for an assessment of these special designations.

PSICC administers 11,811 acres of upper elevation terrain and drainages west and downslope
from the Aspen Ridge Road (USFS Road 185) within the monument. The Pike and San Isabel
National Forests are currently completing an environmental impact statement (EIS) for travel
management. The Public Motor Vehicle Use EIS is being prepared to analyze and disclose to the
public the environmental, social, and economic impacts of designating roads, trails, and areas for
public motor vehicle use on all National Forest System (NFS) lands within the BCNM. Table 1-1
shows the USFS acres that are currently designated as roadless areas. Ninety five (95) percent or
approximately 11,185 acres of NFS lands within the BCNM are designated as the Aspen Ridge
Colorado Roadless Areas (CRA) unit. See Section 2.3 for an assessment of these special
designations.

Under a Cooperative Management Agreement (CMA) with the BLM and USFS, CPW manages
recreation on Cooperative Management Lands (CML), which are defined as the area adjacent to
the river where recreation related activities occur (Figure 1-1 and Table 1-1). The CML is wholly
contained within the Arkansas River SRMA. Arkansas River recreation implementation level, or
step-down, decisions are found in the AHRA-MP, such as activity emphasis, recreation

Browns Canyon National Monument MP-EIS 7
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outcomes, setting characteristics and site development. River recreation in the CML is managed
according to the AHRA-MP with deference to the monument designation and ROVs. If BCNM
MP-EIS decisions do not allow the AHRA-MP to be in conformance, an amendment to the
AHRA-MP would be necessary.

Table 1-1 BCNM Land Ownership, Special Designations and Plans

Land Management Agency/Unit Acres
BCNM (Total) 21,604
USFS Lands 11,811*
Lands addressed in the Public Motor Use 11,811
Vehicle — Travel Management Plan
Roadless Areas within BCNM 11,162
Non-Roadless Areas within BCNM 649
BLM Lands 9,792*
Browns Canyon WSA (all included in BCNM) 7,463
Browns Canyon ACEC within BCNM 9,755
(7,457 overlaps Browns Canyon WSA)
Arkansas River SRMA within BCNM 9,938
(7,455 overlaps Browns Canyon WSA and
9,753 overlaps Browns Canyon ACEC)
AHRA Cooperative Management Lands 529

*Designations on USFS and BLM do not total.

The following decisions are outside of the scope of the BCNM MP-EIS on account of agency
purview or a previous or ongoing planning process:

Proclamation 9232 — The Proclamation withdrew all federal lands within the boundary of
BCNM from all forms of entry, sale, selection, sale, leasing, or other disposition subject
to valid existing rights. Additional provisions included in the proclamation limit the use
of motorized and mechanical vehicles to designated routes and limit the development of
new roads and trails for motorized use to a relatively small area located west of the
Arkansas River. The BCNM MP-EIS will not affect these decisions.

PSICC Public Motor Use Vehicle Travel Management Plan — This USFS Travel
Management Plan is being developed as the result of a 2015 settlement agreement, and
will make decisions on non-system roads and social trails on USFS lands in the BCNM.
The BCNM MP-EIS will not affect USFS travel decisions.

USFS Roadless Area — In 36 CFR Part 294 the U.S. Department of Agriculture (USDA)
adopted a State-specific final rule to provide management direction for conserving and
managing approximately 4.2 million acres of CRAs on NFS lands, including the Aspen
Ridge CRA.

Browns Canyon National Monument MP-EIS
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INTRODUCTION

e Browns Canyon WSA — The BCNM MP-EIS will not affect this congressional
designation made after the Final Cafion City District Wilderness Environmental Impact
Statement (December 1987) recommendation.

Opportunities to improve management and the need for changing other existing decisions and
plans are found in Chapter 2.0 at the conclusion of each resource section.

1.4 Purpose of the Planning Assessment

This Planning Assessment informs subsequent steps of the MP-EIS, including preparation of a
purpose and need statement, identification of planning issues, formulation of resource
management alternatives, and advancing characterization of the affected environment. This
assessment phase document identifies and evaluates information relevant to the issues that will
be considered later in the development of plan components. This includes the conditions and
trends of the resources and uses/activities; the sustainability of social, economic, and social
systems (36 CFR 219.5(a)(1)); and identification and evaluation of Best Available Scientific
Information (BASI) and its limitations. Resource assessments are intended to be short, concise,
and focused on the issues relevant to improving resource management rather than an exhaustive
review of everything known about the area.

Each section includes an overview of planning issues and management concerns related to the
ROVs developed through internal scoping with the BLM and the BLM. These questions
generally address the following:

e What decisions are necessary to conserve and protect the unique and important resources
and objects of value of the monument? Specifically what decisions are necessary to
protect the geological, cultural, archaeological, paleontological, natural, scientific,
recreational, wilderness, wildlife, riparian, historical, educational, and scenic resources of
the monument?

e What land use plan allocation and allowable use decisions are needed to protect these
ROVs per the Antiquities Act protections, including scientific and tribal values, while
supporting quality recreational experiences and settings envisioned by the proclamation?

1.4.1 Best Available Scientific Information

Under the 2012 USFS Planning Rule, the BASI must inform the planning process. The rule
requires that the responsible official document how BASI was determined to be accurate,
reliable, and relevant to the issues being considered. The BLM will make decisions using the
best information available (BLM Land Use Planning Handbook, H-1601-1, p2).

Early in the assessment phase the USFS and BLM provided a venue for public and governmental
participation, inviting submission of information, including scientific information that may be
relevant to the planning process. During the scoping period, the USFS and BLM will seek public

Browns Canyon National Monument MP-EIS 9
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INTRODUCTION

comment on the Planning Assessment in order for public and governmental agencies to develop
a shared understanding of the BASI and address identified data gaps.

1.4.1.1  Characteristics of Quality Scientific Information

Not all information used in the planning process is considered scientific information. Rather, the
determination of the BASI is based on what scientific information is the most accurate, reliable,
and relevant with regard to the planning issues. Specifically, to be:

e Relevant. The information must pertain to the issues under consideration at spatial and
temporal scales appropriate to the plan area, and relevant to the conditions and trends of
the 15 topics in 36 CFR 219(b) or to the sustainability of social, economic, or ecological
systems (36 CFR 36 219.5(a)(1)).

e Accurate. The scientific information must estimate, identify, or describe the true
condition of its subject matter. This may be a measurement of the specific conditions in
the plan area, a description of operating behaviors (physical, biological, social, or
economic), or an estimation of trends. Statistically, accurate information is near to the
true value of its subject, quantitatively unbiased, and free of error in its methods.

¢ Reliable. The scientific information must have the same or comparable values each time
it is measured. Reliability also reflects how appropriately the scientific methods have
been applied and how consistent they are with established scientific principles. The
application of quality control to the scientific information usually improves the reliability
of the information.

In some circumstances, the BASI has been developed directly using the scientific method, with
clearly stated questions, well-designed investigations, logically analyzed results, clearly
documented, and subjected to peer review. However, in other circumstances the BASI may be
information from analyses of data obtained from a local area, or studies to address a specific
question in one area. The BASI also could be the result of expert opinion, panel consensus, or
observations, as long as the responsible official has a reasonable basis for relying on that
scientific information as the best available.

High quality and valid scientific information generally includes the following characteristics:

e The science uses well-developed scientific methods that are clearly described.
e Logical conclusions and reasonable inferences were drawn.
e The information has been appropriately peer reviewed.

e A quantitative analysis was performed using appropriate statistical or quantitative
methods.

e The information is placed in proper context including spatial and temporal scales.
e References are appropriately cited.

Browns Canyon National Monument MP-EIS 10
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INTRODUCTION

1.5 Overview of Drivers and Stressors

Each resource or resource use in Chapter 2 identifies possible system drivers and stressors (36
CFR 219.6(b)(3)) and assesses their influences on key ecosystem characteristics, per Forest
Service Handbook (FSH) 1909.12. System driving processes in BCNM inclue the dominant
ecological processes and disturbance regimes, such as natural succession, wildland fire, insect
infestations or climate change. Factors that may directly or indirectly stress, degrade or impair
ecosystem composition, structures or ecological processes in BCNM that impair its ecological
integrity also include insect infestations, climate change, surface disturbing activities, and
increased public access and recreation use. Note that insect infestations and climate change are
both a system driver and a stessor.

An overview of the primary system drivers and stressors are summarized below, and additional
stressors or drivers are described in greater detail in Chapter 2. The conclusion of each resource
or resource use section identifies needs for changing current management and opportunities in
the context of drivers and stressors.

15.1 Pests and Wildfire

Insect infestations, including mountain pine beetle, spruce budworm, and spruce beetle
exacerbated by dense tree stands and drought conditions, are resulting in large-scale stand die-off
that further contributes to higher fuel loading and alters fire conditions and behavior. The current
conditions in the BCNM, as is the case across much of the West, have departed from historic fire
regime condition, with fire suppression over many decades contributing to increased fuel loads in
the BCNM that are more susceptible to insect infestations, thereby potentially making future
fires larger and more severe.

Historic wildfire suppression further contributes to insect infestations which intensifies fire
conditions.

1.5.2 Climate Change

There is broad scientific consensus that humans are changing the chemical composition of the
Earth’s atmosphere. Activities such as fossil fuel combustion, deforestation, agriculture, and
other changes in land use produce greenhouse gas (GHG) emissions and are resulting in the
atmospheric accumulation of GHGs. An increase in GHG concentrations results in an increase in
the Earth’s average surface temperature, primarily by decreasing the amount of heat energy that
would normally be radiated back into space (radiative forcing). This global temperature increase
is expected to affect regional weather patterns, precipitation rates, frequency and intensity of
extreme weather events, average sea level rise, ocean acidification, and polar ice levels, which
are collectively referred to as climate change. In Colorado, climate change is predicted to result
in warmer temperatures, earlier snowmelt, and more frequent and severe droughts.

Browns Canyon National Monument MP-EIS 11
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1.5.3 Surface Disturbing Activities

Historic surface disturbing activities such as mining, grazing, railroad construction and
operations, recreational facility development, and the construction of roads and trails has and
could continue to contribute to a variety of effects including inadvertent damage to cultural and
paleontogical resources, impacts to water quality, impacts to vegetation, introduction of noxious
weeds, and increased streambank sedimentation and erosion.

154 Increased Public Access and Recreation Use

Recreation within the BCNM has primarily occurred along the river corridor, with high use by
commercial and private water recreationists. With monument designation, recreation use is likely
to increase both throughout the river corridor and in upland areas via existing roads and trails. In
addition, recreational use in likely to increase resulting from population growth in Chaffee
County, the Front Range, and Colorado. Motorized and non-motorized recreation access and use
has an may continue to stress ecological integrity including trampling of vegetation, increased
physical disturbances along riparian corridors (introduction of non-native species, stream bank
alteration, stream channel alteration, loss of stream bank vegetation, and overall water quality
degradation), wood cutting and collection for campfires, transport of noxious plant
species,human waste and trash, increase of human caused fire, wildlife displacement, human-
wildlife conflicts, habitat degradation, proliferation of non-system trails, etc.

1.6 Overview of Existing Management Direction

Figure 1-2 presents the geographic specific existing management direction and designations of
BLM and USFS for BCNM. Table 1-2 presents existing guidance relevant to many ROVs,
organized by the following:

e Federal Instruction Memoranda, Information Bulletins, Manuals, Handbooks, and
Directives
e Federal Laws, Orders, and Regulations
e Federal Land Use Plans, Implementation Plans, and NEPA Documents
e Memoranda and Agreements
e Applicable Colorado State Laws and Regulations
e State Agency Plans
e City and County Plans
e Other Applicable Guidance
These documents in Table 1-2 serve as the existing management direction for ROVs. Additional

documents specific to single resources can be found in each resource section in Chapter 2.0 as
well as Section 3.0.

Browns Canyon National Monument MP-EIS 12
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Table 1-2 Existing Management Direction for Resource, Objects and Values
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Resources and Resource Uses
S= |2 E| §© L« = BT 838 |SE5| Sk @ = 8 S 5 = 5 =5 |53 S |53 FQ|w8cE|aSSs5| B¢
O |2283| »& S 3 L5 T2 [Scs3| S35 & s T 2 3 8 e S3 |e8d5| £ |s28|28RN|lEde| g2
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Agency/ Document Number Document Name < ® O x o n ; ; @ = > ; L ; X o < ; = < w n O x = O > @ = ; (@] X u FF2 | J0 | & < n 0
Federal Instruction Memoranda, Information Bulletins, Manuals, Handbooks, and Directives
BLM Handbook 1601-1 Land Use Planning Handbook X X X X X X X X X X X X X X X X X X X
BLM Handbook 1790-1 National Environmental Policy Act X X X X X X X X X X X X X X X X X X X
BLM Handbook 2100-1 Acquisition X X X X X X
BLM Manual Handbook H-3042-1 |Solid Minerals Reclamation Handbook X
BLM Handbook 3809-1 Surface Management Handbook X X X X X X X X X X X X X X X X X X X
BLM Handbook 4180-1 Rangeland Health Standards X X X X X X X X
BLM Handbook 6330 WSA Management X X X X X X X X X X X X X X X X X
BLM Handbook 8400 Visual Resource Management X X X X X X X X X X X X X X
BLM Handbook H-8410-1 Visual Resource Inventory X X X X X X X X X X X X X X
BLM Manual 4180 Land Health X X X X X X X X X X X X X X X X X
National Monuments, National Conservation Areas,
BLM Manual 6620 and Similar Designations X X X X X X X X X X X X X X X X X X X
BLM Manual 8340 Off-Road Vehicles X X X X X X X X X X X X X X X X X X
Erosion Condition Classification System (Clark
BLM Technical Note 346 1980) X X X X X
Considerations in Rangeland Watershed Monitoring
BLM Technical Note 369 (Jackson, Gebhardt, and Hudson 1985) X X X X X X
A Framework for Analyzing the Hydrologic
Conditions of Watersheds (McCammon, Rector, and
BLM Technical Note 405 Gebhardt 1998) X X X X X X X
Land Resource Regions and Major Land Resource
Areas of the United States, the Caribbean, and the
USDA Handbook 296 Pacific Basin X X X X X X X
USFS Handbook 1909.12 Land Management Planning Handbook X X X X X X X X X X X X X X X X X X X
USFS Handbook 1909.15 National Environmental Policy Act Handbook X X X X X X X X X X X X X X X X X X X
USFS Handbook 2209.13 Grazing Permit Administration Handbook X X X X X X X X X X X X X X X X X
USFS Handbook 2509.13 Burned-Area Emergency Rehabilitation Handbook X X X X X X X X X X X X X X X X X
USFS Handbook 2509.16 Water Resource Inventory Handbook X X X X X X X
USFS Handbook 2509.18 Soil Management Handbook X X X X X X X X X
USFS Handbook 2509.21 National Forest System Water Rights Handbook X X X X X X X X X
USFS Handbook 2509.22 Soil and Water Conservation Handbook X X X X X X X X X X X X X X X X X
USFS Handbook 2509.23 Riparian Area Handbook X X X X X X X X X X X X X X X X
USFS Handbook 2509.24 National Forest System Watershed Codes Handbook X X X X X X X X X
USFS Handbook 2509.25 Watershed Conservation Practices Handbook X X X X X X X X X
USFS Manual 2080 Noxious Weed Management X X X X X X X X X X X X X X X
USFS Manual 2500 Watershed and Air Management X X X X X X X X
Conservation strategies for sensitive species and
USFS Manual 2600-2013-1 habitats X X X X X X X X X X X X X X
Threatened, Endangered, and Sensitive Plants and
USFS Manual 2670 Animals X X X X X X X X X X X X X X X
Fire Management, including Region 2 Regional
USFS Manual 5100 Issuances and Pike/San Isabel Issuances X X X X X X X X X X X X X X X X X X
Browns Canyon National Monument MP-EIS 14
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Federal Laws, Orders, and Regulations
Proclamation 9232- Establishment of the Browns
Proclamation 9232 Canyon National Monument X X X X X X X X X X X X X X X X X X X
Implementation of Executive Order (EO) 13287 and
IB WO-2003-093 Preserve America Initiative X X X X X X X X X X X X X X X X X X X
Prevention, Control, and Abatement of Water
Executive Order 11288 Pollution by Federal Activities X X X X X X X X X X X X X X X X X
Executive Order 11644 Use of Off-Road Vehicles on the Public Lands X X X X X X X X X X X X X X X X X X X
Providing for Administration of the Clean Air Act
and the Federal Water Pollution Control Act with
Executive Order 11738 Respect to Federal Contracts, Grants and Loans X X X X X X X X X X X X X X X
Executive Order 11990 Protection of Wetlands X X X X X X X X X X X X X X
Executive Order 12548 Grazing Fees, 1986 X X X X X X X X
Executive Order 13112 Invasive Species X X X
Executive Order 13287 Preserve America X X X X X
7U.S.C. 2814 Federal Noxious Weed Act of 1974, as amended X X X X X X X X X X X X X X
16 U.S.C. 528 The Multiple Use Sustained Yield Act of 1960 X X X X X X X X X X X X X X X X X X X
16 U.S.C. 668 et seq. Bald and Golden Eagle Protection Act of 1940 X X X X X X X
16 U.S.C. 703-712, omitting 709  |Migratory Bird Treaty Act of 1918 X X X X X X X X X X X X X X X X X X X
16 U.S.C. 1271 et sequens Wild and Scenic Rivers Act, as amended X X X X X X X X X X X X X X X X
16 U.S.C. 1536 or
16 U.S.C. 1531, et sequens Endangered Species Act X X X X X X X X X X X X X X X X X X X
Forest and Rangeland Renewable Resources Planning
Act of 1974 as amended by the National Forest
16 U.S.C. 1601 Management Act of 1976 X X X X X X X X X X X X X X X X X X X
16 U.S.C. 2001 Soil and Water Resources Conservation Act of 1977 X X X X X X X X X X X X X X X
30 U.S.C. 22 et seq. 1872 General Mining Law of 1872 X
30 U.S.C. 181 et sequens Mining and Mineral Policy Act of 1970 X X X X X X X X X X X X X X X X X
30 U.S.C. 611-614 The Multiple Surface Use Act of 1955 X
42 U.S.C. 4321 et sequens National Environmental Policy Act of 1969 X X X X X X X X X X X X X X X X X X X
43 U.S.C. 315 Taylor Grazing Act of 1934 X X X X X X X X X X X X
43 U.S.C. 869 et sequens Public Rangelands Improvement Act of 1978 X X X X X X X X X X X X X X X X
43 U.S.C. 1701 et sequens Federal Land Policy Management Act of 1976 X X X X X X X X X X X X X X X X X X X
36 CFR 219 USFS 2012 Planning Rule X X X X X X X X X X X X X X X X X X X
36 CFR 222 Range Management X X X X X X X X X X X X X X X X X
Regulations for Recreational Mineral Collection on
36 CFR 228, Subpart A USFS-administered Land X
36 CFR Part 294, 77 Fed. Reg.
39576 USFS 2012 Roadless Area Conservation Final Rule X X X X X X X X X X X X X X X X X
40 CFR 50.4-50.12 National Ambient Air Quality Standards X X X X X X X X
43 CFR 2400, Pub. L. No. 88-607,
78 Stat. 986 (1964) (expired 1970).
77 43 U.S.C. 1702(c). 78 Id. Classification of Multiple Use Act of September
1702(h) 1964 X X X X X X X X X X X X X X X X X X X
Browns Canyon National Monument MP-EIS 15




INTRODUCTION

Table 1-2 Existing Management Direction for Resource, Objects and Values

Resources and Resource Uses
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43 CFR 3715, 3802, and 3809 provisions for mining activities in WSAs X
P.L. 94-588 National Forest Management Act of 1976 X X X X X X X X X X X X X X X X X X X
Compliance with Bureau of Land Management
IM 78-523 Interim Floodplain Management Procedures X X X X X X X X X X
Clean Air Act X X X X X X X X X X X
Clean Water Act of 1972 X X X X X X X X X X X X X X X
Colorado River Basin Salinity Control Act of 1974 X X X X X X X X X X X X X X
Departmental Regulation Number 9500-5
USDA 1988 Environmental Compliance Policy on Range X X X X X X X X X X X X X X X X
USDA NRCS 1981 Farmland Protection Policy Act of 1981 X X X X X X X X X X X
Granger-Thye Act of 1950 X X X X X X X X X X X X X X X
Healthy Forests Restoration Act of 2003 X X X X X X X X X X X X X X X X X X X
Public Law 95-514 Public Rangelands Improvement Act of 1978 X X X X X X X X X X X X X
USEPA 1974 Safe Drinking Water Act X X X X X X X X X X X X X
USFS 1995 The Rescissions Act of 1995 (Public Law 104-19) X X X X X X X X X X X X X
H.R. 10203 Water Resources Development Act of 1974 X X X X X X X X X X X X X X X
Federal Land Use Plans, Implementation Plans, and NEPA Documents
Arkansas Headwaters Recreation Area Management
BLM, USFS, CPW 2018 Plan / Environmental Assessment X X X X X X X X X X X X X X X X X X X
Guidance for Implementation of Federal Wildland
USDA and DOI 2009 Fire Management Policy X X X X X X X X X X X X X X X X X X
Interagency Prescribed Fire Planning and
USDA and DOI 2008 Implementation Procedures Guide X X X X X X X X X X X X X X X X X X
A Collaborative Approach for Reducing Wildland
Fire Risks to Communities and the Environment: 10-
USDA and DOI 2002 Year Comprehensive Strategy Implementation Plan X X X X X X X X X X X X X X X X X X
Protecting People and Sustaining Resources in Fire-
USDA 2000 Adapted Ecosystems: A Cohesive Strategy X X X X X X X X X X X X X X X X X X
BLM 1996 Royal Gorge Resource Area RMP/ROD X X X X X X X X X X X X X X X X X X X
BLM 2008 Arkansas River TMP X X X X X X X X X X X X X X X X X X X
BLM 1997 Amendment to Land Health Standards X X X X X X X X X X X X X X X X X X X
USFS 1984 Pike and San Isabel National Forest LRMP X X X X X X X X X X X X X X X X X X X
Record of Decision. Vegetation Treatments Using
Aminopyralid, Fluroxypyr, and Rimsulfuron on
Bureau of Land Management Lands in 17 Western
States Programmatic Environmental Impact
BLM 2016 Statement. DOI-BLM-WO-W02100-2012-0002-E1S X X X X X X X X X X X X X X
Eastern Colorado Analysis Management Situation
BLM 2015 (AMS) X X X X X X X X X X X X X X X X X X X
Vegetation Treatments Using Herbicides on Bureau
of Land Management Lands in 17 Western States
Programmatic Environmental Impact Statement. FES
BLM 2007 07-21 X X X X X X X X X X X X X X
BLM 2001 BLM Standards for Public Land Health and X X X X X X X X X X X X X X X
Browns Canyon National Monument MP-EIS 16
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Table 1-2 Existing Management Direction for Resource, Objects and Values

Resources and Resource Uses
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Guidelines for Livestock Grazing Management
Colorado Public Land Health Standards: Decision
Record & Finding of No Significant Impact and
Environmental Assessment for Standards for Public
Land Health and Guidelines for Livestock Grazing
BLM 1997 Management X X X X X X X X X X X X X X X
BLM, USFS, DOE, DOD, DOC,
USEPA, FEMA, National Review and Update of the 1995 Federal Wildland
Association of state Foresters 2001 |Fire Management Policy X X X X X X X X X X X X X X X X
Memoranda and Agreements
Interagency Memorandum of Understanding (MOU)
between the BLM and U.S. Department of
60F26045-48 (May 1995) Agriculture X X X X X X X X X X X X X X X X X X X
Interagency Memorandum of Understanding (MOU)
between the BLM and USFWS X X X X X X X X X X X X X X X X X X X
Applicable Colorado State Laws and Regulations
Colorado OHV Act X X X X X X X X X X X X X X X X X X X
2 C.C.R. 405-5 Chapter P-5 Colorado OHV regulations X X X X X X X X X X X X X X X X X X X
Colorado Air Quality Control Commission,
Regulation Number 9, Open Burning, Prescribed
5C.C.R. 1001-11 Fire, and Permitting X X X X X X X X X X X
Colorado Department of Public Health and
5 C.C.R. 1002-93, Regulation #93, |Environment, Water Quality Commission, List of
Colorado Section 303(d) Impaired Waters and Monitoring and Evaluation List X X X X X X X X X
5 C.C.R. 1003-1 (amended January
2005) Colorado Primary Drinking Water Regulations X X X X X X
8 C.C.R. 1203-15 or C.R.S 35-5.5 |Colorado Noxious Weeds Act X X X X X X X X X X X X X X X X X
C.R.S. Title 37, Article 90, Sections
37-90-107, 108, 109, 111, C.R.S.  |Colorado Ground Water Management Act X
CDPHE 2017 Colorado Water Quality Control Act X X X X X X X
CDPHE Water Quality Colorado River Salinity Standards (adopted May
Commission Regulation No. 39 1980; amended 1982 and 1997) X
State of Colorado Ground Water  |Rules and Regulations for the Management and
Commission Control of Designated Groundwater. Re-amendment X X X X X X X X X X
Colorado Recreation Trails Act
Colorado Division of Water
Resources Colorado Prior Appropriation Doctrine X X X X X X X X X X X X
Colorado Water Rights Determination and
Colorado General Assembly 1969 |Administration Act X X X X X X X X X X X X
Water Quality Control Commission | The Basic Standards and Methodologies for Surface
Regulation No. 31 Water (amended August 2005) X X X X X X X X X X X X
Water Quality Control Commission
Regulation No. 41 The Basic Standards for Groundwater X X X X X X X X X X X X
Water Quality Control Commission |Site-Specific Water Quality Classifications and X X X X X X X X X X X X
Browns Canyon National Monument MP-EIS 17

Final Planning Assessment



INTRODUCTION

Table 1-2 Existing Management Direction for Resource, Objects and Values

Resources and Resource Uses
. | BE e |z 22 | g gl & S - g2y
2% |gas| _8 2 | E5 |5 |S_g 52 | S 2 o 2 |82l s |2fgl=. |Z32F| 5
SE |88 2T< 8 S S 2. |BE8| oo s 2 &z = 8 e S |z 28| = S 5|88 o|BEN| _F
S= | €| §© ~ E 7] 8 |[Sc 5| 5E @ T 3 e -5 =5 |loa53| 8S< [ FQ|w2c |25 < C
O |2283| »& g 23 £s | S8 |E83| 8§53 & Folis 2 3 8 e S3 |e8d5| £ |s28|28RN|lEde| g2
t2 o8| B S 3 5 o =38 |£228| o= 3 S s 8 = ‘T o 28 |s=sc| 8x |[ESS88|g=2£L (285 28
Agency / Document Number Document Name < O xa (/'); ;D: > ;LU ;ﬂ:ﬂ: <; F < n n O x = O > J;U X on FE 2|30 |x < n 0O
Regulation No. 42 Standards for Groundwater
Water Quality Control Commission [List Water Quality Limited Segments Requiring
Regulation No. 93 — Section 303(d) |TMDLs X X X X X X X X X X X
Upper Arkansas Voluntary Flow Management
Arkansas Basin Roundtable, 2017  |program X X X X X X X X X X X X
Arkansas River Compact
Administration 1949 Kansas-Colorado Arkansas River Compact X X X X X X X X X X X X
Colorado Department of Public Colorado's Section 303(D) List of Impaired Waters
Health and Environment 2010 and Monitoring and Evaluation List
State Agency Plans
Colorado Water Conservation
Board 2015 Colorado Water Plan X X X X X X X X X X X
Colorado Water Conservation
Board 2010 Statewide Water Supply Initiative X X X X X X
CDPHE Water Quality Control Integrated Water Quality Monitoring and Assessment
Division 2016 Report X X X X X X X X X X X X X
Colorado Water Quality Control
Commission 2011 Statewide Water Quality Management Plan X X X X X X X X X X X X X
Colorado Water Quality Control Colorado Nonpoint Source Program. Management
Commission 2012 Plan X X X X X X X X X X X X X
CPW 2017 Big Game Herd Management (DAU) Plans X X X X X X X X X
CPW 2015 Colorado State Wildlife Action Plan X X X X X X X X X X X
Colorado Statewide Comprehensive Outdoor
CPW 2014 Recreation Plan X X X X X X X X X X X
City and County Plans
Chaffee County 2003 Chaffee County Trails Master Plan(s) X X X X X X X X X X X X X X X
Chaffee County 2010 Chaffee County Comprehensive Plan
Chaffee County 2014 Land Use Code: Right to Farm and Ranch X X X X X X X X X
Browns Canyon National Monument MP-EIS 18
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INTRODUCTION

1.6.1.1 BLM Existing Management Direction

BLM management guidance for the Royal Gorge Field Office is contained in the RGRMP
specific to Eco-Subregion 1 (Arkansas River) as described below. Additional resource-specific
management direction from RGRMP is found in Chapter 2.0.

BLM Arkansas River Eco-Subregion 1

Wilderness Management

Browns Canyon WSA is recommended by BLM for wilderness designation in the Final Cafion
City District Wilderness EIS dated December 1987, and will be managed in accordance with
congressional directive and BLM Interim Management Policy and Guidelines for Lands Under
Wilderness Review until Congress makes a decision on wilderness recommendations for the
Canon City District. If the WSA is not designated as wilderness and is released by Congress
from further study, it will return to other types of multiple use management as prescribed in this
land use plan. In accordance with Sec. 603 of FLPMA, BLM is required to manage all identified
wilderness study areas under the non-impairment mandate. Grazing uses and mining operations
occurring as of October 21, 1976, may continue in the same manner and degree as long as they
do not cause unnecessary or undue degradation. Use and operations proposed after this date,
however, are subject to the non-impairment requirements for all operation proposed.

Water Quality

The Arkansas River Initiative, a group currently headed by the USEPA, is working to
consolidate previous studies, coordinate and standardize current studies, and provide a method to
share the information obtained. Additional data collection is also anticipated.

The Arkansas River Watershed Collaborative (ARWC) was formed by the Watershed Health
Sub-Committee of the Arkansas Basin Roundtable. ARWC is currently developing grant funding
to complete a scope of work that includes: Collaborative Development, Data Review and
Mapping and Sharing, Strategic Watershed Health Plan Development, Public Outreach and
Education, and Watershed Health Projects.

Arkansas River SRMA

Management for this SRMA will provide upland recreational opportunities that complement the
water-based opportunities in semiprimitive, rural, semiprimitive motorized, and nonmotorized
settings (i.e., watchable wildlife, natural resource interpretation, hiking, biking, and OHV use).
Additional recreation and public purpose (R&PP) leases within the CMA area will be issued if
the following criteria are met: 1) The site should be programmed for capital investment including
permanent facilities and services for the benefit of the public; 2) Proposals for use of a site
should satisfy an identified need; 3) Proposals for use of a site should accomplish the
management objectives outlined in the AHRA-MP for that location; 4) The site should be of

Browns Canyon National Monument MP-EIS 19
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INTRODUCTION

minimum acreage needed to accomplish what is proposed; 5) Proposals for use of a site should
alleviate existing environmental impacts and prevent future impacts; 6) Proposals for use and
development of a site should be suitable for the selected location; and 7) The proposal must meet
the requirements of the R&PP Act. All decisions in the existing AHRA-MP and decision record
will be carried forward in this plan. Semi-primitive non-motorized settings in the Browns
Canyon WSA will be maintained.

Potential National Recreation Area

River recreation values within the Arkansas River Corridor will continue to be managed jointly
by the CPW and BLM as detailed in the AHRA-MP. This joint management will continue
whether or not the river corridor is designated a national recreation area (NRA) by Congress. The
NRA proposal will include the Arkansas River and adjacent public lands in the Cafion City
District, Royal Gorge Resource Area and comprises approximately 125,000 acres. It is assumed
that whether or not management as a special recreation management area (SRMA) continues or
management is under a congressional designation of NRA, recreational values in the river
corridor will continue to be enhanced for public use. It is also assumed that a potential NRA
designation will include the same approximate area and the same recreation values currently
managed within the SRMA.

1.6.1.2  USFS Existing Management Direction

The PSICC LRMP establishes forest-wide management direction and associated long-range
goals and objectives; specifies standards and guidelines; establishes monitoring and evaluation
requirements; and makes determinations on the suitability for wilderness designation. Five
LRMP geographic management areas with unique emphases are partially contained within
BCNM as shown in Figure 1-2. General Direction and goals from these five management areas
are described below. Additional resource-specific management direction from the LRMP is
found in Chapter 2.0.

USFS Management Area 2B Prescription Summary: Rural and Roaded-Natural
Recreation Opportunities

Management emphasis is for rural and roaded-natural recreation opportunities. Motorized and
non-motorized recreation activities such as driving for pleasure, viewing scenery, picnicking,
fishing, snowmobiling, and cross-country skiing are possible. Conventional use of highway-type
vehicles is provided for in design and construction of facilities. Motorized travel may be
prohibited or restricted to designated routes, to protect physical and biological resources.

Visual resources are managed so that management activities maintain or improve the quality of
recreation opportunities. Management activities are not evident, remain visually subordinate, or
may dominate, but harmonize and blend with the natural setting. Landscape rehabilitation is used

Browns Canyon National Monument MP-EIS 20
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INTRODUCTION

to restore landscapes to a desirable visual quality. Enhancement aimed at increasing positive
elements of the landscape to improve visual variety is also used.

The harvest method by forest cover type is clearcutting in aspen and lodgepole pine, shelterwood
in interior ponderosa pine, mixed conifer and Englemann spruce-subalpine fir.

The mineral and energy resources activities are compatible with goals of this management area
subject to appropriate stipulations as outlined in the general Forest Direction.

Management Area 4B Prescription Summary: Wildlife Habitat for Management Indicator
Species

Management emphasis is on the habitat needs of one or more management indicator species.
Species with compatible habitat needs are selected for an area. The goal is to optimize habitat
capability, and thus numbers of the species. The prescription can be applied to emphasize groups
of species, such as early succession dependent of late succession dependent, in order to increase
species richness or diversity.

Vegetation characteristics and human activities are managed to provide optimum habitat for the
selected species, or to meet population goals jointly agreed to with the State Fish and Wildlife
agencies. Tree stands are managed for specific size, shape, interspersion, crown closure, age,
structure, and edge contrast. Grass, forb, and browse vegetation characteristics are regulated.
Rangeland vegetation is managed to provide needed vegetation species composition and
interspersed grass, forb, and shrub sites or variety in age of browse plants.

Recreation and other human activities are regulated to favor the needs of the designated species.
Roaded-natural recreation opportunities are provided along Forest arterial and collector roads.
Local roads and trails are either open or closed to public motorized travel. Semi-primitive
motorized recreation opportunities are provided on those local roads and trails that remain open,
semi-primitive non-motorized opportunities are provided on those that are closed. A full range of
tree harvest investments in other compatible resource uses may occur but will be secondary to
habitat requirements. Management activities may dominate in foreground and middleground, but
harmonize and blend with the natural setting.

The mineral and energy resources activities are compatible with goals of this management area
subject to appropriate stipulations as outlined in the general Forest Direction.

Management Area 4D Prescription Summary: Aspen Management

Management emphasis is on maintaining and improving aspen sites. Other tree species, if
present, are de-emphasized. Aspen is managed to produce wildlife habitat, wood products, visual
quality, and plant and animal diversity. Aspen clones are maintained. On larger areas, a variety
of aspen stand ages, sizes, shapes, and interspersion are maintained. Both commercial and non-
commercial treatments are applied. Even-aged management is practiced and is achieved by
clearcutting. Diversity objectives are achieved by varying the size, age, shape, and interspersion

Browns Canyon National Monument MP-EIS 21
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INTRODUCTION

of individual stands. Management activities in foreground and middleground are dominant, but
harmonize and blend with the natural setting. Individual treatments generally are smaller than 40
acres.

Recreational opportunities available are semi-primitive non-motorized and motorized or roaded
natural. Some temporary or seasonal road and area use restrictions are implemented to prevent
disturbance of wildlife or improve hunting and fishing quality.

Management Area 5B Prescription Summary: Big Game Winter Range

Management emphasis is on forage and cover on winter ranges. Winter habitat for deer, elk,
bighorn sheep, and mountain goats is emphasized. Treatments to increase forage production or to
create and maintain thermal and hiding cover for big game are applied. Tree stand treatments can
be clearcut, shelterwood, single tree selection, or group selection. Commercial and non-
commercial stand treatments occur. Specific cover-opening ratios, and stand designs are
maintained. Treatments to grass, forb, browse, and non-commercial tree species include seeding,
planting, spraying, burning, falling, and mechanical chopping or crushing. A variety of browse
age classes are maintained. Continuous forest cover is maintained on some sites.

Investments in compatible resources occur. Livestock grazing is compatible but is managed to
favor wildlife habitat. Structural range improvements benefit wildlife. Management activities are
not evident, remain visually subordinate, or dominate in the foreground and middleground but
harmonize and blend with the natural setting.

New roads other than short-term temporary roads are located outside of the management area.
Short-term roads are obliterated within one season after intended use. Existing local roads are
closed and new motorized recreation use is managed to prevent unacceptable stress on big game
animals during the primary big game use season.

The mineral and energy resources activities are compatible with goals of this management area
subject to appropriate stipulations as outlined in the general Forest Direction.

Management Area 6B Prescription Summary: Livestock Grazing

The area is managed for livestock grazing. Range condition is currently at or above the
satisfactory level. Intensive grazing management systems are favored over extensive systems.
Range condition is maintained through use of forage improvement practices, livestock
management, and regulation of other resource activities. Periodic heavy forage utilization occurs.
Investment in structural and non-structural range improvements to increase forage utilization is
moderate to high. Structural improvements benefit, or at least do not adversely affect wildlife.
Conflicts between livestock and wildlife are resolved in favor of livestock. Non-structural
restoration and forage improvement practices available are seeding, planting, burning, fertilizing,
pitting, furrowing, spraying, crushing, and plowing. Cutting of encroaching trees may also occur.

Browns Canyon National Monument MP-EIS 22
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Investments are made in compatible resource activities. Dispersed recreational opportunities vary
between semi-primitive non-motorized and roaded natural. Management activities are evident
but harmonize and blend with the natural setting.

The mineral and energy resources activities are compatible with goals of this management area
subject to appropriate stipulations as outlined in the general Forest Direction.
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2.0 ECOSYSTEMS, RESOURCES, CONDITIONS,
AND TRENDS

2.1 Resources

2.1.1 Air Quality

Federal, State and local air quality regulations and standards govern the management of air
quality within, and in areas directly adjacent to, BCNM. Air pollutants are emitted from various
sources, including industry, commercial development, building heating and cooling, and
transportation. Sources of emissions within BCNM are relatively few and small, consisting
mostly of visitors’ motor vehicles traveling on internal roads and trails, and a few buildings that
support operations and maintenance. To the extent that visitation may increase in the future,
emissions from motor vehicle use within BCNM would also increase. Most air quality effects on
the BCNM likely are due to sources in the region surrounding BCNM. Emissions generally have
increased over time as development has occurred in the region, but these increases are moderated
by increasingly stringent regulations that have decreased the emission rates from individual
sources. The Proclamation identifies BCNM as an important area for studies on the effects of
climate change.

Planning issues and management concerns based on Proclamation 9232 and additional agency
concerns include:

e What level of seasonal or other air quality resource value (AQRV) degradation to Browns
Canyon WSA triggers BLM and USFS response?

e How can monument visibility, visual resources (contrast, color, foreground, background),
scenery degradation risk be mitigated to address degraded social amenity value to BCNM
use and enjoyment?

e Can Browns Canyon Monument and WSA be added into the next iteration of the
Colorado Air Management Modeling Study (CARMMS) as a separate "Sensitive Class Il
area” for analyzing AQRYV impacts (primarily visibility)?

e Can the current CARMMS 2.0 gridded modeled results for each of the CARMMS three
future year 2025 scenarios be processed at the 4 kilometer grid cell level to describe
potential air quality impacts for grid cells intersecting the Monument and WSA?

e Does the BLM Colorado Annual Report have enough Affected Environment, Cumulative
and GHG and Climate Change (from an Air Resource perspective) information to pretty
much cover these sections for a full Air Resource assessment (EIS, EA, etc.)?

e CARMMS and other Tools can be used to describe where emissions for these impacts are
coming from, and so, is there some sort of communication platform for BLM Colorado

Browns Canyon National Monument MP-EIS 24
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leadership that could work to develop a strategy to control emissions in other Field
Offices that cause poor visibility in the Monument / WSA?

21.1.1 Assessment Area

The geographic area considered for characterizing conditions and trends of the monument air
quality and climate change will be the BCNM boundary as well as the surrounding areas which
include but are not limited to AHRA and San Isabel National Forest. In addition, the Harriett
Alexander Field Airport in Salida, Colorado has been identified as a potential source of
emissions affecting air quality in the BCNM boundary.

21.1.2 Best Available Scientific Information

BLM. 2015. Colorado Air Resources Protection Protocol, 2015 Annual Report. Available online
at: https://www.co.blm.gov/nepa/airreports/AR2015.html. December 8, 2017.

BLM. 2017. Social Vulnerability Assessment Summary of Findings — Review of BLM
Documents and Plans. Available online at:
http://nccsc.colostate.edu/sites/default/files/projects/BLM-Document-Review Fact-
Sheet COBLMSVA.pdf. December 8, 2017.

BLM. 2017. Social Vulnerability Assessment Summary of Findings — Field Office Case Studies.
Available online at: http://nccsc.colostate.edu/sites/default/files/projects/Case-Studies Fact-
Sheet COBLMSVA.pdf. December 8, 2017.

BLM. 2017. Social Vulnerability Assessment Summary of Findings — Indicators Analysis.
Available online at: http://nccsc.colostate.edu/sites/default/files/projects/Spatial-
Indicators_Fact-Sheet. COBLMSVA.pdf. December 8, 2017.

BLM. 2017. Social Vulnerability Assessment. Final Report. Shannon McNeeley, Corrie Knapp,
Trevor Even, John Gioia, and Julia Nave. Available online at:
http://nccsc.colostate.edu/sites/default/files/projects/ COBLM _Social-Vulnerability-
Assessment.pdf. December 8, 2017.

Colorado Department of Public Health and Environment (CDPHE). 2014. Colorado Greenhouse
Gas Inventory—2014 Update Including Projections to 2020 & 2030. Available online:
https://www.colorado.gov/pacific/sites/default/files/ AP-COGHGInventory2014Update.pdf.
December 28, 2017.

Colorado Department of Public Health and Environment (CDPHE). 2015. 2015 Ambient Air
Monitoring Network Assessment. Available online at:
https://www.colorado.gov/airquality/tech _doc_repository.aspx?action=open&file=2015 CO
5yr_Network Assessment.pdf. December 8, 2017.
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2.1.1.3  Limitations/Data Gaps

There are no existing air quality monitoring stations in BCNM, and there are no inventories of
emissions from activities occurring within the monument boundary. This planning assessment
relies on county and regional air data to make inferences concerning air quality and emissions in
BCNM.

Insufficient data exists with BCNM to discuss current landscape resiliency and response to
climate change. Several new studies indicate there are species modifications underway. In the
journal Nature Climate Change, (Muhlfeld 2014), connected warmer temperatures and decreased
precipitation to accelerated hybridization of rainbow trout and the Northern Rocky’s Westslope
cutthroat trout. Scientists have theorized this for years but this was the first time research results
provided documentation.

2.1.1.4  Existing Conditions and Trends

The Clean Air Act (CAA) of 1970 as amended (42 United States Code [U.S.C.] Chapter 85
887401 et seq.) is the comprehensive federal law that provides for regulation of air emissions
from stationary and mobile sources, establishment of national ambient air quality standards
(NAAQS) to protect public health and public welfare, and protection of visibility in relatively
pristine areas such as national parks and wilderness areas. The CAA prescribes the measures that
the U.S. Environmental Protection Agency (EPA) and other federal agencies and state, local, and
tribal governments must take in order to regulate air pollution and achieve air quality that meets
the NAAQS.

To protect human health and welfare, the CAA requires EPA to establish NAAQS for pollutants
harmful to public health or the environment. The EPA has set NAAQS (codified at 40 Code of
Federal Regulations [CFR] 50) for the following “criteria” pollutants: carbon monoxide (CO),
lead (PDb), nitrogen dioxide (NO;), ozone (O3), particulate matter of 10 microns diameter or less
(PMy) and 2.5 microns diameter or less (PM25), and sulfur dioxide (SO). Primary standards are
set to protect human health with an adequate margin of safety. Secondary standards are set to
protect public welfare and may account for Air Quality Related Values (AQRVSs) and protection
of plants, animals, and materials. Air pollutant concentrations greater than the NAAQS represent
a risk to human health. If the air quality in a geographic area meets the NAAQS, the area is
designated as an attainment area. Areas that do not meet the NAAQS are designated
nonattainment areas and must develop comprehensive State Implementation Plans to reduce
pollutant concentrations to a safe level. Former nonattainment areas that have achieved
attainment are designated as maintenance areas. Attainment status is determined separately by
EPA for each criteria pollutant. The CDPHE has established state-specific ambient air quality
standards that are similar to the NAAQS.

The BCNM region is largely rural. EPA has designated the region as an attainment area for all
criteria pollutants. The primary air quality concern in the region is particle pollution from wood
burning and road dust (CDPHE 2017).
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The existing air quality conditions can be characterized by estimated levels of emissions in the
region, measured ambient pollutant concentrations, and levels of AQRVs in the region. The most
commonly measured AQRVSs are visibility and acidic deposition.

AQRVs are of special concern in Class | areas* (national parks and wilderness areas). Portions of
five Class | areas are located within 100 km of BCNM: West EIk Wilderness, Maroon Bells-
Snowmass Wilderness, Eagles Nest Wilderness, La Garita Wilderness, and Great Sand Dunes
National Park. Additional areas of concern for AQRVS, known as sensitive Class Il areas, also
are located wholly or partially within 100 km of BCNM: Fossil Ridge Wilderness, Raggeds
Wilderness, Hunter-Fryingpan Wilderness, Holy Cross Wilderness, Mount Evans Wilderness,
Lost Creek Wilderness, Sangre de Cristo Wilderness, Baca National Wildlife refuge, Curecanti
NRA, and Florissant Fossil Beds National Monument. Figure 2-1 shows these areas in relation to
BCNM.

Emissions

CDPHE and EPA maintain an accounting of emissions from all sources in Colorado. This
emissions inventory provides perspective on the contributions to existing air quality and their
scale relative to other actions. Table 2-1 summarizes the emissions inventory for 2014 which is
the most recent year for which complete data are available. The inventory provides data at the
county level. Because BCNM is located at the eastern edge of Chafee County, near its
intersection with Fremont County and Park County, data for all three counties is shown to reflect
the larger BCNM region.

Table 2-1 Existing Emissions in the Region

2014 Criteria Pollutant Emissions (tons per year)
Area CcO NO,? PMjo PM,s SO, \V/elo%
Chafee County 5,393 530 2,321 489 28 1,152
Fremont County 8,037 2,187 3,420 704 293 2,389
Park County 6,314 577 3,910 719 22 1,325
3-County Region | 19,744 3,294 9,651 1,911 342 4,866
Statewide 879,396 | 2,740,66 | 360,600 | 74,351 33,866 314,390

Source: EPA 2017a

2 Oxides of nitrogen (includes NO,)
P \olatile organic compounds

Emissions of GHGs can affect climate. The primary GHGs are carbon dioxide (CO,), methane
(CHg,), nitrous oxide (N20), and certain industrial gases. EO #D 004 08 issued by then Governor

! As defined by the CAA, Class | air quality areas include national parks larger than 6,000 acres and wilderness
areas larger than 5,000 acres that existed or were authorized as of August 7, 1977. They receive the highest degree
of air quality protection under the CAA.
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Bill Ritter, Jr. in 2008 directed CDPHE to updated the state’s GHG inventory every five years.
Emissions of each GHG gas are expressed in terms of carbon dioxide equivalent (CO-e) to
reflect the different global warming potentials of the various gases. The most recent update of the
inventory projects that Colorado’s GHG emissions in 2020 will be 98.3 million metric tons per
year carbon dioxide equivalent (MMT COze) of CO,, 28.4 MMT CO.e of CH4, 3.9 MMT CO.e
of N0, and 3.3 MMT CO.e of industrial GHGs (CDPHE 2014). The total GHG emissions
statewide is the sum of the individual GHG emissions, or 133.9 MMT COxe.

No information is available specifically quantifying emissions associated with activities in
BCNM. However, because there is no major commercial or industrial development within
BCNM, current emissions likely are very small.

Measured Pollutant Concentrations

CDPHE measures ambient pollutant concentrations at a number of monitoring sites throughout
the state. There are no monitors in the immediate vicinity of BCNM. The nearest monitoring
sites to BCNM are located in the Aspen, Cafion City, Colorado Springs, and Crested Butte areas
(CDPHE 2017). Monitoring data indicate that in 2014-2016 there were no violations of the
NAAQS in the BCNM region.
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Visibility

Monitors in the nationwide federal Interagency Monitoring of Protected Visual Environments
(IMPROVE) network provide information on current visibility levels and trends in visibility. The
nearest IMPROVE monitor to the study area is located in the White River National Forest.
Figure 2-2 shows visibility levels as measured at this monitor. In general, trends with a negative
slope (downward left-to-right) indicate declining impacts (improving atmospheric conditions).
Figure 2-2 shows that visibility at the White River National Forest is less than natural conditions
but generally has been improving over time.

White River NF

Visibility on Haziest and Clearest Days

~®- Haziest Days

~“@- Clearest Days

==+ Matural Condition, Haziest Days

Haze Index, dv

==+ Matural Condition, Clearest Days

IMPROVE Monitor ID: WHRI1, CO

Source: CSU 2017

Visibility is a subjective measure of the distance that light or an object can clearly be seen by an observer. Light extinction is
used as a measure of visibility and is calculated from the monitored components of fine particle mass (aerosols) and relative
humidity. In the chart visibility is expressed as a haze index measured in terms of deciviews, a measure for describing perceived
changes in visibility. One deciview is defined as a change in visibility that is just perceptible to an average person, which is
approximately a 10-percent change in light extinction.

Figure 2-2 Visibility Trends for White River National Forest

Acidic Deposition

Emissions of NO, and SO, can undergo chemical reactions in the atmosphere that can result in
formation of sulfuric acid, nitric acid, and other acidic compounds. These compounds can be
deposited on the ground or into water bodies which can result in fertilization and acidification of
soils and surface waters (Forest Service 2009). Monitors in the interagency Clean Air Status and
Trends Network (CASTNET) provide information on current acidic deposition levels and trends
in deposition. The CASTNET deposition monitor with available air quality trend data nearest to
the study area is located in Gunnison National Forest. Figure 2-3 shows acidic deposition levels
and trends as measured at this monitor. In general, trends with a negative slope indicate declining
impacts (improving atmospheric conditions). Figure 2-3 shows no clear trend in total nitrogen or
sulfur deposition rates over time.
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Figure 2-3 Nitrogen (N) and Sulfur (S) Deposition Trends for Gunnison National Forest
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2.1.1.5  Existing Management Direction

Prior to BCNM designation, permitted activities that could result in emissions or air quality
effects were managed under the 1996 RGRMP and 1984 Pike — San Isabel Forest Plan. Table 1-2
lists additional relevant, existing Federal, state, and local management direction and guidance for
air quality in BCNM.

BLM Royal Gorge Resource Area RMP (Eco-Subregion 1, Arkansas River)

No management direction specific to air quality was included in the RMP. Management for other
resource uses that could affect air quality (e.g., recreation and livestock grazing) are addressed in
their respective sections.

USFS Pike — San Isabel Forest Plan

No management direction specific to air quality was included in the Forest Plan. Management
for other resource uses that could affect air quality (e.g., recreation and livestock grazing) are
addressed in their respective sections.

2.1.1.6 Needs for Change and Management Opportunities

Given the resource conditions, trends, and existing management in BCNM, Table 2-2
summarizes needs for change and management opportunities to consider in the BCNM MP.

Table 2-2 Needs for Change and Management Opportunities for Air Quality

Needs for Change Management Opportunities
Potential increases in Substantial new emissions from motorized vehicle use are not anticipated due to
motorized vehicle use constraints in Proclamation 9232. WSA and overlapping special designations

include development constraints which would limit the potential for new
development. As a result, there is no anticipated need for changes to management
plan components with respect to preservation of air quality.

Although new development would be limited, a significant increase in visitation
could result in substantially increased motorized vehicle use. In that event BCNM
could consider the following measures:

e Develop and implement a traffic management plan for motorized vehicles,
both on- and off-road.

e Encourage non-motorized rather than motorized recreational activities.

e Coordinate with management opportunities for recreation to minimize
motorized vehicle use.

Potential air quality impacts in | In the event of significant oil and gas development in the area that could affect air
the event of significant oil and | quality, BCNM could reevaluate the need for management actions. BCNM could
gas development consider the following measures:

e  Monitor the pace and location of oil and gas development in the region
surrounding BCNM.

e Participate in opportunities to review and comment during the permitting
and NEPA processes for proposed oil and gas projects.
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2.1.2 Climate

This section describes the existing and reasonably foreseeable climate conditions within the
BCNM boundary as well as the surrounding areas. Climate is influenced by variations in latitude,
elevation, topographic features, and moisture levels, including effects of surface water bodies.
Global climate change trends include increased ocean and surface temperatures, a decrease in the
size of glaciers, a decrease in snow cover for many regions in the Northern Hemisphere, rising
sea levels, and an increase in the intensity and severity of extreme weather events (USDA
Undated [a]). A buildup of GHGs in the atmosphere is changing Earth’s energy balance and
causing the planet to warm, which in turn, affects local climate conditions. Scientists refer to this
phenomenon as global climate change. These global changes have been attributed mainly to
anthropogenic influences, primarily the increase in concentrations of GHGs in the atmosphere to
the highest levels in at least 800,000 years. As GHGs and other human effects on the climate
continue to increase, Colorado is expected to warm even more by the mid-21st century, pushing
temperatures outside of the range of the past century (Lukas et al 2014).

Due to atmospheric mixing, climate change effects occurring in the BCNM are a result of global
GHG concentration in the atmosphere, and not directly related to local GHG emissions.
However, GHG emissions from activities occurring within BCNM would contribute to global
GHG levels. Sources of GHG emissions within BCNM are relatively few and small, consisting
mostly of motor vehicles traveling on internal roads and trails, and a few buildings that support
operations and maintenance. To the extent that visitation may increase in the future, GHG
emissions from motor vehicle use within BCNM would also increase. The Proclamation
identifies BCNM as an important area for studies on the effects of climate change.

Planning issues and management concerns based on Proclamation 9232 and additional agency
concerns include:

e How does BLM and USFS respond to 30-yr climate trends including temperature,
precipitation, snowpack, drought (Colorado, Central-Southern Rockies, Arkansas
headwaters, BCNM) and effects on monument resources, objects, and values (ROVs)?

e What BLM and USFS decisions are necessary to protect monument ROV and mitigate
climate effects to: springs, seeps, river corridor, riparian areas, woodlands, forest
communities, terrestrial and avian habitat?

e How does BLM and USFS adaptively respond to adverse climate change contribution to
monument water, soil, riparian, habitat, sensitive species and potential to inhibit
achievement of BLM Colorado public land health standards and USFS standards and
guidelines for ecological integrity?

e What decisions are necessary to protect monument ROV and mitigate climate effects to:
springs, seeps, river corridor, riparian areas, woodlands, forest communities, and
terrestrial and avian habitat?
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e How does BLM and USFS respond to adverse climate change contribution to monument
water, soil, riparian, habitat, sensitive species and potential to inhibit achievement of
BLM Colorado public land health standards and USFS standards and guidelines for
ecological integrity?

e What decisions are necessary to protect monument ROV and mitigate climate effects to
due to climate synergistic effects on insects, pests, disease on watersheds, terrestrial
vegetation, wildlife, avian habitat, and ecology integrity?

2.1.2.1 Assessment Area

The geographic area considered for characterizing climate conditions and trends will be the
BCNM boundary as well as the surrounding areas, which include but are not limited to AHRA
and San Isabel National Forest.
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2.1.2.3  Limitations/Data Gaps

Studies conducted within BCNM addressing current landscape resiliency and response to climate
change are lacking. Therefore, this planning assessment largely relies on regional and global data
to make inferences concerning climate change and its effects within BCNM.

2.1.2.4  Existing Conditions and Trends

The elevation gradient within BCNM, ranging from 7,300 to 10,000 feet, creates climate
gradient that becomes cooler and wetter with increasing elevation. The highest temperatures in
the summer months are usually 80-90°F at lower elevations, and 70-80°F at higher elevations.

Prevailing air currents reach Colorado from westerly directions. Eastward-moving storms
originating in the Pacific Ocean lose much of their moisture as rain or snow on mountaintops and
westward-facing slopes. Due to its location on the eastern side of the Arkansas River Valley, east
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of and on the leeward side of the Sawatch Mountain Range, BCNM receives relatively little
precipitation, especially at lower elevations. Average annual rainfall in Buena Vista, Colorado,
approximately 7 miles north in the Arkansas River Valley at an elevation of approximately 8,000
feet, is 10.5 inches per year, with 41 inches of snow per year (U.S. Climate Data 2018). Most
precipitation occurs during July and August from afternoon thunderstorms.

There is broad scientific consensus that humans are changing the chemical composition of the
Earth’s atmosphere. Activities such as fossil fuel combustion, deforestation, agriculture, and
other changes in land use produce GHG emissions and are resulting in the atmospheric
accumulation of GHGs. An increase in GHG concentrations results in an increase in the Earth’s
average surface temperature, primarily by decreasing the amount of heat energy that would
normally be radiated back into space (radiative forcing®). This global temperature increase is
expected to affect regional weather patterns, precipitation rates, and frequency and intensity of
extreme weather events.

In Colorado, climate change is projected to result in a future outcome that includes warmer
temperatures, earlier snowmelt, and more frequent and severe droughts. Climate model
projections indicate that these temperature increases are likely to continue into the future. This
projected future warming trend may result in increased frequency and severity of heat waves,
droughts, and wildfires in Colorado by the mid-21st century (Cook et al 2015; Watson et al.
2016). Drought conditions in the Colorado River Basin have persisted in recent years, and these
conditions are exacerbated by warm temperatures that may result in low stream flows. Warming
temperatures combined with natural drought variability may increase drought severity, which
will effect demand for water by both human and biological populations (Vano et al. 2014;
Woodhouse et al. 2016).

Changes in biological populations have also been observed in the region that are consistent with
these climatic changes, and recent studies indicate that species modifications are occurring.
Mubhlfeld (2014) connected warmer temperatures and decreased precipitation to accelerated
hybridization (cross-breeding between invasive and native species) of rainbow trout and the
westslope cutthroat trout in the northern Rocky Mountains. Scientists have theorized such
species changes for years but this was the first time research results provided documentation.

Emissions

The primary GHGs are carbon dioxide (CO;), methane (CHy,), nitrous oxide (N20), and certain
industrial gases. EO #D 004 08 issued by then Governor Bill Ritter, Jr. in 2008 directed CDPHE
to update the state’s GHG inventory every 5 years. Emissions of GHGs are expressed in terms
of carbon dioxide equivalent (CO.e) to reflect the different global warming potentials of the

2 Radiative forcing is the measure in watts per square meter that represents the size of the energy imbalance
attributable to GHG in the atmosphere — the difference between incoming solar radiation and outgoing infrared
radiation (EPA 2016).
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various gases. Carbon dioxide is by far the largest contributing GHG in Colorado, representing
75 percent of emissions in 2010, and is projected to remain at a similar percentage through 2030.
Methane is the next highest contributing GHG. Methane is emitted from many sources including
coal mines, agriculture, and oil and gas facilities (CODOT 2015).

The most recent update of the state’s inventory forecasts Colorado’s GHG emissions in 2020 will
be:

e 98.3 million metric tons per year carbon dioxide equivalent (MMT CO.e) of CO,,
e 28.4 MMT CO.e of CHy,

e 3.9 MMT CO.e of N0,

e and 3.3 MMT CO.e of industrial GHGs (CDPHE 2014).

The total GHG emissions statewide is the sum of the individual GHG emissions, or 133.9 MMT
COoe.

No information is available specifically quantifying emissions associated with activities in
BCNM. However, because there is no major commercial or industrial development within
BCNM, current emissions are considered small and will not significantly contribute to global or
even regional GHG emissions.

Climate, Temperature, and Precipitation Trends

There is broad scientific consensus that humans are changing the chemical composition of the
Earth’s atmosphere. Activities such as fossil fuel combustion, deforestation, agriculture, and
other changes in land use produce GHG emissions and are resulting in the atmospheric
accumulation of GHGs. An increase in GHG concentrations results in an increase in the Earth’s
average surface temperature, primarily by decreasing the amount of heat energy that would
normally be radiated back into space (radiative forcing). This global temperature increase is
expected to affect regional weather patterns, precipitation rates, frequency, and intensity of
extreme weather events, average sea level rise, ocean acidification, and polar ice levels, which
are collectively referred to as climate change. In Colorado, climate change is predicted to result
in warmer temperatures, earlier snowmelt, and more frequent and severe droughts.

Data on global land and ocean surface temperatures show warming of between 0.65°C and
1.06°C, for an average combined global warming of 0.85°C over the period 1880 to 2012. In
Colorado, statewide annual average temperatures have increased by 2.0°F and 2.5°F over the
past 30 and 50 years respectively (Lukas et al. 2014). Scientists observe warming trends over this
period in most parts of the State, and observations show that daily minimum temperatures have
warmed more than daily maximum temperatures. Additionally, temperature increases have
occurred in all seasons. No long-term trends in average annual precipitation (30-50 years) have
been detected across Colorado, although since 2000, the State has experienced below-average

Browns Canyon National Monument MP-EIS 40
Final Planning Assessment



O© 00O N O bW NP

10

11
12

13

14
15
16
17
18
19

20
21
22

ECOSYSTEMS, RESOURCES, CONDITIONS, AND TRENDS

annual precipitation and snow pack. These warming trends have contributed to an approximately
1- to 4-week earlier snowmelt and peak runoff in spring (Lukas et al. 2014).

Figure 2-4 shows the annually-averaged temperature for the state of Colorado between 1900 and
2012. Annual departures are shown relative to a 1971-2000 reference period. The light-orange,
orange, and red lines are the 100-year, 50-year, and 30-year trends, respectively. All three trends
show statistically significant warming. The gray line shows the 10-year running average. The
record shows a cool period from 1900 to 1930, a warm period in the 1930s and again in the
1950s, a cool period in the late 1960s and 1970s, and consistently warm temperatures since the
mid-1990s (Lukas et al., 2014).
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Figure 2-4 Colorado Statewide Annual Temperature, 1900-2012
Source: Lukas et al. 2014

Future Projections

Current climate model projections indicate with relatively high certainty that temperatures in
Colorado will continue to warm, with summer temperatures projected to warm slightly more than
winter temperatures. Statewide average annual temperatures are projected to warm by 2.5°F to
5°F by 2050 relative to a 1971-2000 baseline under a medium-low emissions scenario. Under a
high emissions scenario, the statewide average annual temperatures are projected to warm by
3.5°F to 6.5°F (Lukas et al., 2014).

Overall projections of future precipitation show high variability, and sometimes different models
or emissions scenarios project opposite patterns in rainfall during the same season (USDA
Undated (b)). While climate projections around future precipitation in Colorado vary, they do
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reveal several important changes, including a 10-25% decrease in average annual runoff, more
precipitation falling as rain rather than snow, earlier snowmelt and spring runoff peaks, and
changes in the seasonality of flooding (Gunnison Climate Working Group 2011; Lukas et al.,
2014). Recent studies indicate that stream flow in the Colorado River Basin may continue to
decline regardless of seasonal precipitation levels. Reduction in flows due to warming may be
exacerbated in the Colorado River Basin; increases in evapotranspiration from warming
temperatures have a larger effect on runoff in the Colorado basin compared to more humid river
basins (Vano et al. 2014). There may be a temperature-driven trend for stream flow and runoff
resulting from warming temperatures in the basin (Woodhouse et al. 2016). Applied to the
BCNM, these studies suggest how climate change effects could reduce surface stream flow and
surface water in seeps and springs that could alter aquatic and riparian communities within the
BCNM.

Future precipitation projections are uncertain for Colorado as a whole, although a slight majority
indicate a minor increase by 2050. However, they also indicate a gradient in which the southern
part of the state, where the BCNM is located, has drier future outcomes than the northern part of
the state (Lukas et al. 2014). Furthermore, all projected trends are less in magnitude than the
historical variability of the 30-year running average from 1900 to 2012, meaning it will be
difficult to detect against natural variability (Lukas et al. 2014). Downscaled precipitation
models to project future precipitation for the Arkansas Valley to increase slightly, with 1 to 20%
increased precipitation from November through May) and 1 to 10% decreased precipitation from
May through October (Lukas et al. 2014).

Figure 2-5 shows the projected changes in annual average temperature and precipitation in the
western U.S. by 2050. For Colorado, the models show substantial warming with some change in
precipitation.
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Figure 2-5 Projected Annual Temperature and Precipitation Changes for the Western U.S.
Under a Medium-Low Emissions Scenario for 2050

Source: Lukas et al. 2014

Climate Impacts on Other Resources

Climate warming in Colorado affects patterns of water availability and weather, which in turn
affect ecosystems, wildlife, and agriculture, and human health. Water availability changes
include reduced snowpack, altered timing of snowmelt and streamflows, soil moisture deficits,
and more intense precipitation events. Extreme weather includes increased frequency and
intensity of heat waves, droughts, and wildfires.

Colorado has already experienced an increase in disturbances from insect infestations, diseases,
and wildfire that are affecting native vegetation communities throughout the state. Tree mortality
from spruce beetle and mountain pine beetle has escalated rapidly since 1996, affecting hundreds
of thousands of acres annually across Colorado (USFS 2016); relative to other western states,
Colorado had a much larger proportion of tree mortality from 2003 to 2012 (Berner et al. 2017).
These outbreaks are correlated with higher temperatures and drought conditions experienced
since the late 1990s, and aerial surveys indicate moderate to severe spruce and mountain pine
beetle activity encroaching on the boundaries of the BCNM (USFS 2016). The annual acreage of
wildfires in Colorado also shows an increasing trend from 1984 through 2015 (USGS, USFS,
and DOI 2018). The extent of wildfires was greatest in 2002 and 2012, with over 400 thousand
and 200 thousand acres burned respectively, corresponding with severe drought years (Ryan and
Doesken 2012).

The pifion-juniper community, comprising almost 50% of the BCNM, is vulnerable to climate
change effects that could have extensive impacts on ROVs. High-severity fires are likely to
result in mortality of pifion and juniper trees, which may not return. For example, burned pifion-
juniper communities have not returned in Mesa Verde National Park, and were instead replaced
by shrubland (CNHP 2015). A study in the San Juan Basin investigated the response of the
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pifion-juniper community to multiple climate scenarios to better understand the potential social
and ecological implications. This study identified key strategies of identifying and protecting
persistent pifion-juniper communities in climate refugia and linkages, proactively managing for
resilience to climate change effects, and facilitating transformation to or away from the pifion-
juniper community in non-refugia sites (Rondeau et al. 2017).

Climate change will continue to effect aquatic ecosystems and to create vulnerabilities for human
industries and activities dependent on the amount and timing of water supply, including
agriculture/livestock grazing and recreation. Cattle grazing is an important socioeconomic
activity in the Upper Arkansas River Valley, and grazing in the boundaries of the BCNM has
occurred since the initiation of the 1934 Taylor Grazing Act. Vulnerabilities to livestock grazing
from climate change include direct impacts from heat waves, resulting in reduced livestock
health, and increased drought degrading forage quality and quantity, resulting in herd reductions
and economic losses. Effects on agriculture are already occurring, for example the agriculture
losses from the 2012 Colorado drought that were estimated at $726 million (Pritchett et al.
2013).

Recreational activities in the BCNM are also vulnerable to climate change effects. Wildfires can
restrict recreational activities by impairing air quality and degrading recreation settings,
including scenic resources. These effects could result in reduced tourism and related revenue for
local communities around the BCNM. Commercial rafting, a key economic driver in the Upper
Arkansas River Valley, could also be affected by earlier and shorter runoff seasons, as well as by
drought conditions that affect in-stream flows in the Arkansas River during the peak summer
rafting season. Reduced stream flows and rising water temperatures are also likely to reduce
suitable habitat for coldwater fisheries, increasing the vulnerability of the Gold Medal Status
trout fishery on the Arkansas River through the BCNM.

2.1.2.5  Existing Management Direction

Prior to BCNM’s designation, permitted activities that could result in emissions or climate
change effects were managed under the 1996 RGRMP and 1984 Pike — San Isabel Forest Plan.
Table lists additional relevant, existing Federal, state, and local management direction and
guidance for climate change in the BCNM.

BLM Royal Gorge Resource Area RMP (Eco-Subregion 1, Arkansas River)

No management direction specific to climate change was included in the RMP. Management
directions for other resource uses that could affect climate change (e.g., recreation) are addressed
in their respective sections.
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USFS Pike-San Isabel Forest Plan

No management direction specific to climate change was included in the Forest Plan.
Management directions for other resource uses that could affect climate change (e.qg., recreation)
are addressed in their respective sections.

2.1.2.6  Needs for Change and Management Opportunities

Needs for change and management opportunities addressing the effects of climate change to
resources and resource uses in the BCNM are addressed in their respective sections of this
Planning Assessment.

2.1.3 Geology and Minerals

Geological information, including studies of rock strata and their formation processes, can be
used to assess an area’s geological history, potential for mineral development, and natural hazard
potential. The BCNM contains a wide variety of distinctive geological features that contribute to
the Monument’s scenic values and cultural history, provide opportunities for geological research
and public interpretation, and contain a diverse assemblage of invertebrate fossils. Additionally,
several natural hazards and abandoned mine lands within the BCNM raise public health and
safety concerns. Increased visitation to the BCNM could have detrimental impacts to sensitive
geological features, but also presents opportunities for the public to learn about geological
processes contributing to the formation of Browns Canyon. The proposed BCNM Master Plan
EIS will evaluate management strategies for maintaining the integrity of the Monument’s
geologic resources and minimizing risks from natural hazards.

Although mineral development has occurred historically in some areas of the BCNM and
adjacent lands, restrictions associated with the area’s designation as a national monument
preclude all future mineral development except for pre-existing rights associated with four
active, unpatented placer claims in the western portion of the BCNM. Based on BLM’s current
interpretation of the Proclamation, locatable mineral entry is also allowed in the WSA portion of
the BCNM (subject to non-impairment criteria in BLM Manual 6330). In addition, several
locations within the BCNM are used by the public for recreational mineral collection activities,
most notably gold panning in the Arkansas River corridor and garnet collection at the Ruby
Mountain site located within the overlapping WSA. Recreational mineral collection in the WSA
portion of the BCNM is currently allowed (subject to non-impairment criteria in BLM Manual
6330). The proposed BCNM MP-EIS will consider management strategies to minimize impacts
from potential future development of active mineral claims and clarify suitable areas and types of
recreation mineral collection.

ROVs for geology and minerals in the BCNM are identified in Proclamation 9232. Per the
Proclamation, the area contains a wide variety of unusual geology which includes rugged granite
cliffs, colorful rock outcroppings, 1.6 billion year-old Precambrian granodiorite batholith, the
northernmost valley in the Rio Grande Rift system, relative wealth of Pennsylvania age
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exposures of the Minturn formation and Belden shale which include a diverse assemblage of
invertebrate fossils.

Planning issues and management concerns based on Proclamation 9232 and additional agency
concerns include:

e How can BLM mitigate disturbance from mineral validity exam and prospecting (<5
acres) on existing mineral claims, and how can BLM mitigate any development of
mineral claims?

e How does BLM and USFS manage and mitigate adverse ROV effects of historic
recreational mineral use, while providing local, regional, and interstate geology and
geological science experiences and outcomes?

e How does BLM interpret recreational mineral collection, NCLS and mineral law-policy
interpretation, perform monument ROV management duty and complexity?

e What decisions are necessary to mitigate resource impacts resulting from historic
recreational mineral use?

e How does BLM provide for regional and interstate experiential geology and geological
science values and experience, interpret mineral law-policy, recreational mineral
collection policy, and protect monument resources?

e How does BLM and USFS respond to garnet collection and unmitigated soil health
effects, expansion of social garnet collection trails and quarries, accelerated soil erosion,
down drainage impacts, public-private property boundary concerns?

e How does BLM perform required mineral validity exams, address tribal area of potential
effects, tribal cultural resource values, NHPA eligible cultural and religious site effects,
cultural ROV protections?

2.1.3.1 Assessment Area

The geographic area considered for characterizing conditions and trends of geological and
mineral resources is the BCNM boundary.

2.1.3.2 Best Available Scientific Information

Best available scientific information for geology and minerals in the assessment area consists of
the following planning documents and agency reports and geological maps and data, mineral
resource assessments, and mineral rights and development data.
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Geological Maps and Reports

Kellog, K.S., Shroba, R.R., Ruleman, C.A., Bohannon, R.G., McIntosh, W.C., Premo, W.R.,
Cosca, M.A., Moscati, R.J., and T.R. Brandt. 2017. Geologic Map of the Upper Akansas
River Valley Region, North-Central Colorado. U.S. Geological Survey Scientific
Investigations Map 3382, pamphlet 70 p., 2 sheets, scale 1:50,000. Available:
https://doi.org/10.3133/sim3382.

Colorado Geological Survey. 2018. Chaffee County Historical Mining Districts Map. Available:
http://coloradogeologicalsurvey.org/mineral-resources/historic-mining-districts/chaffee-
county/. Accessed: January 9, 2018.

Dunn, Lisa G. 2015. Colorado Mining Districts A Reference. Available:
https://dspace.library.colostate.edu/bitstream/handle/11124/170391/Thesaurus-revised-2015-
with-cover.pdf?sequence=1. Accessed: January 9, 2018.

Keller, J.W., McCalpin, J.P., and B.W. Lowry. 2004. Geologic Map of the Buena Vista East
Quadrangle, Chaffee County, Colorado. Colorado Geological Survey, Open-File Report
OF04-04, scale 1:24,000.

Light detection and ranging (LiDAR) data available through the Colorado Hazard Mapping and
Risk MAP Portal:
http://coloradohazardmapping.com/Lidar.http://coloradohazardmapping.com/Lidar.

Scott, G.R., Van Alstine, R.E., and W.N. Sharp. 1975. Geologic map of the Poncha Springs
quadrangle, Chaffee County, Colorado. U.S. Geological Survey, Miscellaneous Field Studies
Map MF-658, scale 1:62,500.

Wallace, C.A., and A.D. Lawson. 2008. Geologic Map of the Cameron Mountain Quadrangle,
Chaffee, Fremont and Park Counties, Colorado. Colorado Geological Survey, Open-File
Report OF-08-12, scale 1:24,000.

Wallace, C.A., and J.W. Keller. 2003. Geologic Map of the Castle Rock Gulch Quadrangle,
Chaffee and Park Counties, Colorado. Colorado Geological Survey, Open-File Report OF-01-
01, scale 1:24,000.

Mineral Resource Assessments
BLM. Mineral Potential Report for the Royal Gorge Field Office. Pending completion and
publication.

Leibold, A.M., Detra, D.E., and J.M. Motooka. 1987. Geochemical Evaluation of the Mineral
Resources of the Browns Canyon Area, Chaffee County, Colorado. U.S. Geological Survey,
Open-File Report OF-87-508, scale 1:24,000.
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Leibold, A.M., Worl, R.G., Martin, R.A., and J.E. Zelten. 1986. Mineral resources of the Browns
Canyon Wilderness Study Area, Chaffee County, Colorado. U.S. Geological Survey, Bulletin
1716-C, scale 1:24,000.

Van Alstine, R.E., and D.C. Cox. 1969. Geology and mineral deposits of the Poncha Springs NE
quadrangle, Chaffee County, Colorado with a section on fluorspar mines and prospects. U.S.
Geological Survey, Professional Paper 626, scale 1:24,000.

Mineral Rights and Development Data

Geospatial datasets from the BLM Colorado State Office containing the following information
extracted from BLM’s LR2000 database: active and closed mining claim records, mineral
material disposal sites, authorized and pending oil and gas leases, authorized and pending oil and
gas geophysical permits, oil shale leases, and solid non-energy leasable mineral records.
Available via ArcGIS REST Services Directory at: https://gis.blm.gov/coarcgis/services.
Accessed January 5, 2018.

Colorado Abandoned Mine Land Information. Available: https://erams.com/map/. Accessed
February 7, 2018.

Colorado Division of Reclamation, Mining and Safety Mapping Application. Available at:
https://www.coloradodnr.info/H5V/Index.html?viewer=drms. Accessed January 5, 2018.

Colorado Geological Survey. U.S. Forest Service Abandoned Mine Land Inventory Project
ArcGIS Geodatabase. Available at: http://coloradogeologicalsurvey.org/water/abandoned-
mine-land/united-states-forest-hazard-abandoned-mine-land-inventory-project/. Accessed
January 5, 2018.

Colorado Oil and Gas Conservation Commission Interactive Map. Available at:
https://cogccmap.state.co.us/cogcc_gis_online/. Accessed January 5, 2018

U.S. Geological Survey Mineral Resources Data System. Available at:
https://mrdata.usgs.gov/mrds/. Accessed January 5, 2018.

2.1.3.3  Limitations/Data Gaps

Although geological information is available from existing reports and maps, geological features
of scientific, cultural, and scenic value within the BCNM have not been comprehensively
inventoried. This assessment relies on information available in existing reports and maps; no
field studies were conducted. Use of LiDAR data identified above may be suitable for
developing high resolution maps of surficial geological features for a large portions of the
BCNM for which the data are available; however, such products were not readily available at the
time this planning assessment was prepared.

Other data gaps and limitations are listed below:

Browns Canyon National Monument MP-EIS 48
Final Planning Assessment


https://erams.com/map/

(6] AW N

© 00 N O

10
11
12
13
14
15
16

ECOSYSTEMS, RESOURCES, CONDITIONS, AND TRENDS

e Locations of natural hazards within the BCNM, including areas where the visitors may
encounter objective hazards from rockfall, landslides, and flash floods.

e Usage data and mapping of recreational mineral collection activities within the BCNM,
particularly for garnet collection and associated social trails at Ruby Mountain.

2.1.3.4  Existing Conditions and Trends

Geology

The BCNM is located within the Arkansas River Valley on the western flank of the Mosquito
Range, at the eastern edge of the Colorado Mineral Belt. The terrain is rugged with elevations
ranging from 7,300 feet to 10,000 feet and an abundance of rock outcrops. Figure 2-6 a 1:50,000-
scale USGS geological map of the BCNM that represents the most recent and complete
geological dataset available for the Monument area (Kellog et al. 2017). Table 2-3 reports the
acreage associated with each formation depicted on the map. Mapped geologic types consist
primarily of Quaternary alluvial deposits along the Arkansas River and tributaries; widespread
intrusive Proterozoic granite formations; Paleozoic sedimentary rock sequences of dolomite,
sandstone, and limestone along the eastern edge of the BCNM, and deposits of Eocene volcanic
tuff in the south and northeast portions of the BCNM.
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Figure 2-6 Geological Formations in Browns Canyon National Monument
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Geological Formations within the National Monument Boundary

Browns Canyon National Monument

SURFICIAL DEPOSITS
ALLUVIAL DEPOSITS
Qa - Young stream-channel and overbank
alluvium (Holocene)

+ Qpf - Younger flood gravel and channel
deposits of Pinedale glaciation
(late Pleistocene)

level 3 (middle Pleistocene)

ALLUVIAL AND MASS-MOVEMENT
DEPOSITS
..~ ' Qf-Fan deposits
(Holocene and late Pleistocene)
Qac - Alluvium and colluvium, undivided
(Holocene to middle? Pleistocene)
Qfo - Old fan deposits
(late and middle Pleistocene)
EOLIAN AND ALLUVIAL DEPOSITS
Qes - Eolian sediments and
alluvium, undivided
(Holocene to middle? Pleistocene)

BASIN-FILL DEPOSITS

Nd - Dry Union Formation
(lower Pliocene? and Miocene)

MASS-MOVEMENT DEPOSITS

Qc - Colluvium
(Holocene to middle? Pleistocene)
OLIGOCENE AND EOCENE VOLCANIC
AND MIXED VOLCANIC,
VOLCANICLASTIC, AND SEDIMENTARY
ROCKS

VOLCANIC ROCKS ASSOCIATED
WITH EARLY RIO GRANDE RIFTING
Rnr - Topaz rhyolite flow of Nathrop
Voleanics, including basal vitrophyre

(lower Qligocene)

-2 Rent - Tuff and tuffaceous breccia
of Nathrop Volcanics
(lower Qligocene)

PRE-DRIFT VOLCANIC,
VOLCANICLASTIC, AND SEDIMENTARY
ROCKS

Rwm - Wall Mountain Tuff

(upper Eocene)

Fra - Rhyodacite porphyry flow, ash,

and mud-flow deposit of Van Alstine

and Cox (1969) (upper or middle Eocene)

Qg3 - Outwash gravel of pre-Bull Lake age,

LIST OF MAP UNITS

PALEOZOIC SEDIMENTARY ROCKS

[Pk - Kerber Formation

(Lower Pennsylvanian)

MI - Leadville Limestone

(Lower Mississippian)

Dd - Dyer Dolomite

(Lower Mississippian? and Upper Devonian)

Ofh - Fremont Dolomite and

Harding Sandstone, undivided

(Upper and Middle Ordovician)

Of - Fremont Dolomite

(Upper Ordovician)

Oh - Harding Sandstone

(Middle Ordovician)

Om - Manitou Dolomite, upper part

(Lower Ordovician)

O€ms - Manitou Dolomite and

Sawatch Quarizite, undivided

(Lower Ordovician and Upper Cambrian)
PROTEROZOIC ROCKS

INTRUSIVE ROCKS

YXgr - Granitic rock, undivided
(Mesoproterozoic or Paleoproterozoic)
Ygl - Langhoff Gulch Granite
(Mesoproterozoic)

Yge - Elephant Rock Granite
(Mesoproterozoic)

7/ Ygef - Elephant Rock Granite,

strongly foliated facies

(Mesoproterozoic)

Xgd - Henry Mountain? Granite

(Paleoproterozoic)
PALEOPROTEROZOIC ROCKS OF

THE GUNNISON-SALIDA VOLCANO-
PLUTONIC BELT

Xms - Aluminous gneiss and schist,

calc-silicate gneiss, and quartzite

(Paleoproterozoic)

METASEDIMENTARY AND

METAIGNEOUS ROCKS

Xb - Biotite gneiss

(Paleoproterozoic)

Xhg - Hornblende gneiss

and amphibolite
(Paleoproterozoic)
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Table 2-3 Geological Formations in Browns Canyon National Monument

Formation

Ryryh
General Type L abel Formation Acres
Surficial Deposits
Qa Young stream-channel and overbank alluvium (Holocene) 3
Qpf Younger flood gravel and channel deposits of Pinedale
Alluvial Deposits P glaciation (late Pleistocene) 275
Qg3 Outwash gravel of pre-Bull Lake age, level 3 (middle
g Pleistocene) 4
of Fan deposits (Holocene and late Pleistocene) 43
Alluvial and Mass- Qac Alluvium and colluvium, undivided (Holocene to middle?
Movement Deposits Pleistocene) 290
Qfo Old fan deposits (late and middle Pleistocene) 6
Mass-Movement Deposits Qc Colluvium (Holocene to middle? Pleistocene) 13
Eolian and Alluvial Qes Eolian sediments and alluvium, undivided (Holocene to
Deposits middle? Pleistocene) 72
Basin-Fill Deposits Nd Dry Union Formation (lower Pliocene? and Miocene) 72
Oligocene and Eocene Volcanic and Mixed Volcanic, Volcaniclastic, and Sedimentary Rocks
. Penr Topaz rhyolite flow of Nathrop Volcanics, including basal
Volcanic Rocks _ vitrophyre (lower Oligocene) 5
Associated with Early Rio - -
Grande Rifting Pent Tuff and tuffaceous breccia of Nathrop Volcanics (lower
Oligocene) 21
Pre-rift Volcanic, Pewm Wall Mountain Tuff (upper Eocene) 967
Volcaniclastic, and Pera Rhyodacite porphyry flow, ash, and mud-flow deposit of Van
Sedimentary Rocks Alstine and Cox (1969) (upper or middle Eocene) 118
Paleozoic Sedimentary Rocks
Pk Kerber Formation (Lower Pennsylvanian) 287
Ml Leadville Limestone (Lower Mississippian) 662
Dd Dyer Dolomite (Lower Mississippian? and Upper Devonian) 586
ofh Fremont Dolomite and Harding Sandstone, undivided (Upper
and Middle Ordovician) 351
of Fremont Dolomite (Upper Ordovician) 71
Oh Harding Sandstone (Middle Ordovician) 83
Oom Manitou Dolomite, upper part (Lower Ordovician) 47
0Cms Manitou Dolomite and Sawatch Quartzite, undivided (Lower
Ordovician and Upper Cambrian) 232
Proterozoic Rocks
Y Xgr Granitic rock, undivided (Mesoproterozoic or Paleoproterozoic) 16
Ygl Langhoff Gulch Granite (Mesoproterozoic) 30
Intrusive Rocks Yge Elephant Rock Granite (Mesoproterozoic) 5,599
Yaef Elephant Rock Granite, strongly foliated facies
g (Mesoproterozoic) 70
Xgd Henry Mountain? Granite (Paleoproterozoic) 10,792
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Paleoproterozoic Rocks of . . . - . .

. . Aluminous gneiss and schist, calc-silicate gneiss, and quartzite
the Gunnison-Salida Xms (Paleaproterozoic)
Volcano-Plutonic Belt P 39
Metasedimentary and Xb Biotite gneiss (Paleoproterozoic) 324
Metaigneous Rocks Xhg Hornblende gneiss and amphibolite (Paleoproterozoic) 155
Other
Water w - 62
No Data’ - - 310
Total 21,604

Source: Kellog et al. 2017

! Question marks denote uncertainties in the age or type of formation present.

2 Approximately 310 acres in the northeast portion of the BCNM is located outside the geological dataset prepared by Kellog et
al. 2017. The Geologic Map of the Castle Rock Gulch Quadrangle indicates that this area consists primarily of the upper Eocene
Wall Mountain Tuff formation and early Pennsylvania Kerber Formation (Wallace and Keller 2003).

Historical Mineral Development

Mineral development has occurred historically in the vicinity of Browns Canyon and in various
locations along the Arkansas River corridor, inclu