Colorado Bureau of Land Management
Social Vulnerability Assessment

Prepared by Shannon McNeeley, Corrie Knapp, Tyler Beeton, Trevor Even, John Gioia, and Julia Nave

Colorado Bureau of Land Management
Social Vulnerability Assessment

Prepared by: Shannon McNeeley, Corrie Knapp, Tyler
Beeton, Trevor Even, John Gioia, and Julia Nave
Final Report 2017
If you have questions, comments, or require
further information, please contact:
Shannon McNeeley
Natural Resource Ecology Laboratory
Colorado State University
shannon.mcneeley@colostate.edu
970-491-1852
Bruce Rittenhouse
Colorado BLM
brittenh@blm.gov
303-239-3804
Suggested citation: McNeeley, S.M., Knapp, C., Even, T., Gioia, J., and Nave, J., 2017.
Colorado Bureau of Land Management: Social Vulnerability Assessment, Final Report.
Natural Resource Ecology Laboratory, Colorado State University, Fort Collins, CO.
Available at: https://cnhp.colostate.edu/projects/climate-change/#COBLM

On the cover:
Sagebrush landscape near Little Snake case study site in northwestern
Colorado - by Brittany Woiderski - CC BY 2.0
Ranch near Gunnison, Colorado, where interviews were conducted with grazing
permittees - by flickr user joãokẽdal - CC BY-NC 2.0

Table of Contents
Tables, Figures, and Maps........................................................................................................................... vii
Executive Summary....................................................................................................................................... 1
Assessment of the Integration of Climate Change into Colorado BLM Planning ..................................... 1
Statewide Indicators of Sensitivity to Climate and BLM Decision-making ............................................... 2
Field Office Case Studies ........................................................................................................................... 2
Conclusion ................................................................................................................................................. 3
Introduction .................................................................................................................................................. 4
Defining Social Vulnerability to Climate Change....................................................................................... 5
.................................................................................................................................................................. 6
Climate Change in Colorado...................................................................................................................... 6
References ................................................................................................................................................ 8
Assessing the integration of climate change in Colorado BLM planning documents & meeting notes: A
grey literature review ................................................................................................................................... 9
Executive Summary................................................................................................................................... 9
Introduction .............................................................................................................................................. 9
Federal Agency Response to Climate Change ..................................................................................... 10
Research Questions ............................................................................................................................ 11
Methods .................................................................................................................................................. 11
About the documents ......................................................................................................................... 11
Developed search terms ..................................................................................................................... 12
Compiled documents .......................................................................................................................... 13
Coded all search terms within documents ......................................................................................... 13
Determined term relevance ................................................................................................................ 14
Analyzed passages with code matrices ............................................................................................... 14
Qualitative analysis ............................................................................................................................. 15
Results ..................................................................................................................................................... 15
Explicit mention of climate change ..................................................................................................... 15
Climate-sensitive resources and climate-related impacts .................................................................. 16
Land-based livelihoods & climate change........................................................................................... 17
Planning for variability ........................................................................................................................ 19
Discussion................................................................................................................................................ 21
i

Current climate change discourse ...................................................................................................... 21
Climate-sensitive resources ................................................................................................................ 24
Climate-related impacts ...................................................................................................................... 25
Land-based livelihoods and climate change ....................................................................................... 26
Planning for variability ........................................................................................................................ 26
Limitations .............................................................................................................................................. 27
Conclusion ............................................................................................................................................... 27
Implications for Management............................................................................................................. 28
References .............................................................................................................................................. 30
Appendix I: List of Terms......................................................................................................................... 32
Appendix II: List of Grey Literature Documents Analyzed ...................................................................... 34
Spatial Indicators of Sensitivity to Climate Stressors and Bureau of Land Management Decision-Making
.................................................................................................................................................................... 36
Executive Summary................................................................................................................................. 36
.................................................................................................................................................................... 36
Introduction ............................................................................................................................................ 37
Mapping Indicators of Sensitivity to Climate Stressors and Bureau of Land Management DecisionMaking ................................................................................................................................................ 37
BLM-managed Lands in Colorado ....................................................................................................... 38
BLM Lands and Land-based Livelihoods ............................................................................................. 43
Analysis Approach ................................................................................................................................... 48
Indicators of Social Sensitivity to Climate Stressors ........................................................................... 48
Use Density and Network Maps – Social Connections to Public Land Resources .............................. 49
Index of Sensitivity Indicators ............................................................................................................. 49
Results ..................................................................................................................................................... 50
Social Vulnerability Index Scores ........................................................................................................ 50
Natural Resource and Tourism Employment ...................................................................................... 57
Grazing Utilization ............................................................................................................................... 60
Recreation Resource Utilization.......................................................................................................... 65
Index of Sensitivity Indicators ............................................................................................................. 76
Conclusion ............................................................................................................................................... 78
References .............................................................................................................................................. 81
Case Studies ................................................................................................................................................ 83
Executive Summary................................................................................................................................. 83
ii

BLM Staff Interviews ........................................................................................................................... 83
BLM Land User Interviews .................................................................................................................. 84
Feasibility of Suggested Adaptive Strategies ...................................................................................... 85
Conclusion ........................................................................................................................................... 86
Introduction ............................................................................................................................................ 88
Analytical Approach ............................................................................................................................ 88
Methods .............................................................................................................................................. 90
Little Snake Field Office Case Study: Interviews with Bureau of Land Management Employees .............. 92
Executive Summary................................................................................................................................. 92
Impacts from climate variability or change to BLM-administered lands or resources ....................... 92
Management actions in response to climate change and long-term climate trends ......................... 93
Management decisions related to seasonality and weather extremes.............................................. 93
Management flexibility when dealing with climate stressors ............................................................ 94
Science needs for improved management ......................................................................................... 94
BLM staff perceptions of permitted users’ livelihood vulnerability to climate stressors ................... 94
Results ..................................................................................................................................................... 96
Impacts from climate variability or change to BLM-managed lands or resources ............................. 96
Management actions due to climate change and long-term climate trends ..................................... 99
Management decisions related to seasonality and weather extremes............................................ 100
Management flexibility when dealing with climate stressors .......................................................... 101
Science needs for improved management ....................................................................................... 105
BLM staff views on permitted land user livelihood vulnerability ..................................................... 107
Little Snake Field Office Case Study: Interviews with Special Recreation Permittees .............................. 110
Executive Summary............................................................................................................................... 110
Observations of Climate Variability and Change .............................................................................. 110
Perceptions of Risks Associated with Climate-driven Processes ...................................................... 111
Opportunities and Barriers to Climate Adaptation ........................................................................... 111
The Role of Public Lands in Special Recreation Permittee Livelihoods and Local Economies .......... 111
BLM-Permittee Relations .................................................................................................................. 112
Permittee Views on Improving BLM Management........................................................................... 112
Results ................................................................................................................................................... 113
Observations of Climate Variability and Change .............................................................................. 113
Perceptions of Risks Associated with Climate-driven Processes ...................................................... 114
iii

Opportunities and Barriers to Climate Adaptation ........................................................................... 118
The Role of Public Lands in Special Recreation Permittee Livelihoods and the Local Economy ...... 119
BLM-Permittee Relations .................................................................................................................. 120
Little Snake Field Office Case Study: Interviews with Grazing Permittees ............................................... 122
Executive Summary............................................................................................................................... 122
Observations of Climate Variability and Change .............................................................................. 122
Perceptions of Risk Associated with Climate-Driven Stressors......................................................... 122
Opportunities and Barriers to Climate Adaptation ........................................................................... 123
The Role of Public Lands in Grazing Permittee Livelihoods .............................................................. 123
BLM-Permittee Relations .................................................................................................................. 124
Grazing Permittee Views on Improving BLM Management regarding Climate Stressors ................ 124
Results ................................................................................................................................................... 125
Observations of Climate Variability and Change .............................................................................. 125
Perceptions of Risks Associated with Climate-driven Processes ...................................................... 128
Risks Associated with Public Land Management Interactions with Climate-driven Stressors ......... 133
Opportunities and Barriers to Climate Adaptation ........................................................................... 135
The Role of Public Lands in Grazing Permittee Livelihoods .............................................................. 136
BLM-Permittee Relations .................................................................................................................. 137
Gunnison Field Office Case Study: Interviews with Bureau of Land Management Employees ................ 140
Executive Summary............................................................................................................................... 140
Observed Impacts to BLM-managed Natural Resources .................................................................. 140
Management in the Context of Climate Variability and Change ...................................................... 140
Management Flexibility .................................................................................................................... 140
Science Needs ................................................................................................................................... 141
Perceptions of Impacts (From Climate Variability and Change and Management) to Land-Based
Livelihoods ........................................................................................................................................ 141
Results ................................................................................................................................................... 142
Impacts from Climate Variability or Change to BLM-Managed Lands or Resources ........................ 142
Management Actions Due to Climate Change and Long-Term Trends ............................................ 144
Management Decisions Due to Seasonality and Weather Extremes ............................................... 145
Management Flexibility in the Context of Climate Change and Weather Extremes ........................ 146
Barriers to Management Flexibility................................................................................................... 148
Science Needs for Improved Management ...................................................................................... 150
iv

Perceptions of User Vulnerabilities................................................................................................... 151
Conclusion ............................................................................................................................................. 153
Gunnison Field Office Case Study: Interviews with Grazing Permittees .................................................. 155
Executive Summary............................................................................................................................... 155
Importance of Public Lands to Livestock Ranching ........................................................................... 156
BLM – Rancher Relationships............................................................................................................ 156
Changes in Management that Have Impacted Livelihood ................................................................ 156
Barriers to Adaptation ...................................................................................................................... 156
Flexibility in Management................................................................................................................. 156
Cross-Boundary Management .......................................................................................................... 157
Stewardship Responsibility ............................................................................................................... 157
Thresholds ......................................................................................................................................... 157
Vulnerability of Grazing permittees .................................................................................................. 157
Results ................................................................................................................................................... 158
Importance of Public Lands to Livestock Ranching ........................................................................... 158
Timeline of Events ............................................................................................................................. 159
BLM – Rancher Relationships............................................................................................................ 160
Changes in Management that Have Impacted Livelihoods .............................................................. 161
Barriers to Adaptation ...................................................................................................................... 162
Desired Changes in BLM Management ............................................................................................. 162
Flexibility in Management................................................................................................................. 162
Cross-Boundary Management .......................................................................................................... 164
Stewardship Responsibility ............................................................................................................... 165
Thresholds ......................................................................................................................................... 166
Vulnerability of Grazing Permittees .................................................................................................. 169
Conclusion ............................................................................................................................................. 176
Gunnison Field Office Case Study: Interviews with Special Recreation Permittees ................................. 178
Executive Summary............................................................................................................................... 178
Importance of Public Lands to Livelihoods ....................................................................................... 178
Barriers to Adaptation ...................................................................................................................... 178
Relationships with BLM..................................................................................................................... 179
Desired Changes in BLM Management ............................................................................................. 179
Flexibility in Management................................................................................................................. 179
v

Stewardship and Responsibility ........................................................................................................ 179
Thresholds ......................................................................................................................................... 179
Vulnerability of Recreation Outfitters .............................................................................................. 179
Results ................................................................................................................................................... 180
Importance of Public Lands to Livelihoods ....................................................................................... 180
Timeline of Events ............................................................................................................................. 180
BLM – Outfitter Relationships ........................................................................................................... 181
Barriers to Adaptation ...................................................................................................................... 182
Desired Changes in BLM Management ............................................................................................. 182
Flexibility in Management................................................................................................................. 183
Stewardship Responsibility ............................................................................................................... 183
Thresholds ......................................................................................................................................... 184
Impact Domains ................................................................................................................................ 185
Vulnerability of Recreation Outfitters .............................................................................................. 186
Conclusion ............................................................................................................................................. 191
Grazing Permittees............................................................................................................................ 191
Special Recreation Permittees .......................................................................................................... 193
Conclusion and Next Steps.................................................................................................................... 194
References ............................................................................................................................................ 195
Appendix III – BLM Staff Interview Questions ...................................................................................... 196
Appendix IV – User Group Interview Questions ................................................................................... 197

vi

Tables, Figures, and Maps
TABLE 1: Definitions of vulnerability and its components in social and natural resource oriented climate change
vulnerability assessments. ....................................................................................................................................6
TABLE 2: Resource management plans, final environmental impact statements, record of decisions, and explicit
mentions of climate change................................................................................................................................15
TABLE 3: Numbers of climate-sensitive resource and climate-related impact terms found in passages explicitly
discussing climate change. ..................................................................................................................................16
TABLE 4: Number of times livelihood terms in three major categories (ranching, recreation, and tribal) are
mentioned within passages with explicit mention of climate change. ...............................................................17
TABLE 5: Special recreation permits by managing entity and permitted activity type. ..............................................47
TABLE 6: General timeline of ranching activities throughout a typical year. ............................................................159
TABLE 7: Rancher perceptions of positive and negative relationships with blm, the characteristics that describe
those relationships, and the resulting effects of those relationships. ..............................................................160
TABLE 8: Rancher perceived changes in blm management over time and the resulting livelihood impacts. ...........161
TABLE 9: Grazing permittees’ barriers to adaptation as a result of perceived styles of management. ....................162
TABLE 10: Adaptive actions that have an adverse impact on their ranching operation. ..........................................170
TABLE 11: General timeline of recreation activities throughout a typical year.........................................................181

FIGURE 1: Number of pages in colorado blm field office planning documents...........................................................12
FIGURE 2: Land tenure statewide, by field office management area. .........................................................................38
FIGURE 3: Grazing allotment utilization by blm field offices and blm national conservation area management
program. .............................................................................................................................................................44
FIGURE 4: Statewide grazing allotment utilization and drought, 2002-2015. .............................................................45
FIGURE 5: Special recreation permits by field office and permitted activities. ...........................................................46
FIGURE 6: Grazing utilization (AUMs) across different classes of permittees. ............................................................64
FIGURE 7: Total numbers of grazing permittees and the percent of all aums permitted to the top 10 individual
operators in each field office management area. ...............................................................................................64
FIGURE 8: Top 20 cities by total permitted aums and by number of grazing permittees. ..........................................65
FIGURE 9: Components of vulnerability. .....................................................................................................................89
FIGURE 10: Thresholds and resulting impacts as described by grazing permittees. .................................................169
FIGURE 11: Thresholds and resulting impacts as reported by recreation outfitters. ................................................186

MAP 1 - Colorado land management mandates and bureau of land management administrative boundaries. .......39
MAP 2 - Colorado average annual precipitation (1980-2010) .....................................................................................40
MAP 3 - Colorado average annual net primary productivity (2000-2015) ..................................................................41
MAP 4 - Colorado historical average net annual water supply. ..................................................................................42
MAP 5 - Population by city or census designated place. .............................................................................................51
MAP 6 - CDC social vulnerability index (SVI) scores.....................................................................................................52
MAP 7 - 2014 CDC SVI socio-economic theme. Poverty, unemployment, low income, and low educational
attainment. .........................................................................................................................................................53
MAP 8 - 2014 CDC SVI household composition theme................................................................................................54
MAP 9 - 2014 CDC SVI minority status and language theme.......................................................................................55
MAP 10 - 2014 CDC SVI housing theme. ......................................................................................................................56
MAP 11 - 2014 county business profile data: jobs in agriculture, fishing hunting, and mining... ...............................58
MAP 12 - 2014 county business profile data: jobs in arts, recreation, entertainment, and hospitality fields.. ..........59
MAP 13 - AUMs per permittee city of residence and acres per aum by allotment. ....................................................61

vii

MAP 14 – Grazing permittees per city. ........................................................................................................................62
MAP 15 - Grazing permittee business locations and links to blm-managed resources...............................................63
MAP 16 - Special recreation permittees by place and city of residence. ....................................................................67
MAP 17 - Hunting activity by srp holding operations. .................................................................................................68
MAP 18 - Rafting activity and rafting businesses.........................................................................................................69
MAP 19 - Guided tours and guided tour operations. ..................................................................................................70
MAP 20 - Fishing activity and fishing businesses. ........................................................................................................71
MAP 21 - Mountain lion hunting and off-highway vehicle use. ..................................................................................72
MAP 22 - Special events and mountain biking activity. ...............................................................................................73
MAP 23 - Environmental education and miscellaneous activities. ..............................................................................74
MAP 24 - Mountain climbing and backcountry skiing activity.....................................................................................75
MAP 25 - Index of sensitivity measures.. .....................................................................................................................77

viii

Executive Summary
As part of a broader effort to increase the ability of federal agencies to understand and adapt to changes
in climate variability and hazard profiles, the Colorado Bureau of Land Management (BLM) has
commissioned an ongoing research initiative to gather and analyze information on the potential climaterelated vulnerabilities of the numerous communities and businesses that rely upon the state’s 8.4
million acres of BLM-managed public lands. This report contains the initial findings of this project, and
details work conducted between 2015 and 2017 centered on three main questions:
1. What efforts are currently underway within the Colorado BLM to address changes in climate and
the climate vulnerabilities of public land users?
2. What are the characteristics of connections between public lands and communities across the
state?
3. How are land-based livelihoods (such as ranching and recreational outfitting) that rely upon
public land resources affected by changes in long-term weather patterns, extreme events, and
associated BLM decision-making?
To answer these questions, we took a mixed-methods approach. To better understand existing work on
climate change within the Colorado BLM, we reviewed existing resource management plans, resource
advisory council notes, and other policy documents. In order to establish a state-wide view of patterns
of communities, their characteristics, and their connection to BLM-managed resources, we conducted a
geospatial analysis of multiple publicly available socio-demographic and economic datasets, as well as
numerous BLM field office records on usage patterns and intensity. Finally, we also conducted two indepth, qualitative case studies in two field office management areas with well-known connections to
public land resources. Here, we used interviews with BLM staff, grazing permittees, recreational
outfitters, and other business operators with ties to BLM-managed lands to better understand how
climate hazards and shifts in seasonal weather patterns play out on the ground for public land users and
the numerous communities across the state whose economies are closely linked to public land
management policy. Throughout this process, we have aimed to compile and synthesize information
that will allow field office managers and staff to ensure that future policies and management actions
reflect the strengths, vulnerabilities, and needs of the diverse communities that rely upon public lands
across the state. For more detailed summaries of each project component – as well as a copy of this
report – visit the North Central Climate Science Center project webpage, found here.1

Assessment of the Integration of Climate Change into Colorado
BLM Planning
We reviewed Colorado BLM planning documents, including Resource Management Plans (including their
preliminary drafts and appendices), and Resource Advisory Council meeting minutes dating back to
1985. Overall, consideration of climate change – and the development of adaptation plans to deal with it
– was minimal, with only two (Tres Rios and Grand Junction Field Offices) of the five field offices who
have prepared RMPs in the last few years having dedicated significant discussion to the topic in their
final drafts. Similarly, discussion of climate change in Resource Advisory Council meetings was also
sparse. While reviews of preliminary drafts and environmental impact statements revealed that local
1
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staff made attempts to address climate change, the final RMPs did little to address climate change
impacts.
We could find only limited evidence that field offices are currently or have been considering the risk
from climate change to livelihoods that depend upon public lands, such as livestock grazing and outdoor
recreation, with what little focus there is turning mainly towards the risk of ecosystem degradation.
However, further analysis noted that field offices are indeed planning for and attempting to manage a
wide variety of climate-driven stressors, such as drought and wildfire, and are cognizant of the risks such
events pose for local resources and nearby economies. Similarly, examination of efforts to incorporate
climatic variability and contingencies relating to extreme weather and climatic events found that while
numerous adaptive measures are in place, no comprehensive climate change adaptation strategy has
yet emerged.

Statewide Indicators of Sensitivity to Climate and BLM Decisionmaking
Examination of U.S. Census Bureau, County Business Profile, and BLM user datasets revealed numerous
patterns of potential sensitivity to climate stressors. Many communities in the public land-dominated
western half of the state exhibited increased sensitivity to climate and public land management.
Although counties with BLM-managed lands are in line with state-wide trends for factors such as
poverty, educational attainment, and other factors, numerous pockets of economically or
demographically tenuous populations can be found in areas of high public land utilization. Moreover,
many areas where BLM lands play a role are marked by heavy economic dependence on natural
resource-based industries (such as agriculture, hunting, fishing, and mining) and tourism, all of which are
likely to face serious challenges due to changes in climate patterns or an increase in extreme weather
events.
In terms of public land resource utilization, activity for grazing and special recreation permit programs
are also concentrated near areas with large tracts of BLM-managed lands, with particularly high
concentrations of activity in the Little Snake, Kremmling, White River, and Colorado River Valley Field
Office management areas. However, all types of activity – and particularly recreation – are widespread
across the state, and trace connections to communities located near public lands, cities along the state’s
highly populated Front Range, and businesses located in neighboring states. In many cases, permittees
may engage in multiple activities, utilize multiple public land resource sites, and can also be involved in
multiple public land dependent industries.

Field Office Case Studies
Based on 60 interviews with field office managers, grazing permittees, special recreation permit holders,
and community members in the Little Snake and Gunnison Field Offices, we have identified a number of
key mechanisms through which changes in climate regimes and BLM management decisions might
negatively impact individuals and communities whose livelihoods are tied to public lands. Foremost
among these risk factors is drought, which can both negatively impact a number of ecosystem servicedependent livelihoods and tax already limited BLM resources. This is especially true in instances where
drought conditions create increased risk of wildfire, which, in addition to limiting resource usability, also
require significant BLM resources, time, and materiel to manage. More broadly, many ranchers,
2

recreational operators, and long-term BLM employees all noted an array of potential changes to
regional ecosystems should trends toward unusually warm, mild winters continue, ranging from impacts
to water availability to forest health and wildlife behavior. In both areas, risks from invasive species (e.g.
cheatgrass) and pests (e.g., pine beetle) also present serious challenges to both management resources
and public land ecosystems as a whole. Informants expressed concerns about the growing incongruity
between existing use dates and on-the-ground ecosystem conditions from year to year (such as the
onset of the spring green up, snow melt, or migration timing). As a result, many expressed a need for
more flexible annual use scheduling, better coordination of the hunting season, and more accurate
monitoring data to ensure that use patterns matched plant and wildlife phenology.
Case studies also confirmed usage patterns observed in statewide BLM usage data, in which a relatively
small number of intensely invested operators engaged in livestock raising or recreational outfitting
utilize large amounts of public land resources. However, for other operators, public lands can play a
variety of roles, even when Animal Unit Months (AUMs) or permitted activity windows are less
pronounced. In either case, however, operators consistently communicated both a sense of
stewardship toward public land resources and a willingness to incorporate more sophisticated climate
information into their resource use strategies. Similarly, operators in both sites expressed an interest in
developing novel methods for collaboratively improving the ability of the BLM to monitor ongoing
landscape change.

Conclusion
In order to best protect the resources they manage, the Colorado BLM should consider the socioeconomic and environmental impacts of local management decisions. This project worked towards that
goal, aiming to provide a basis for further analyses and collaborative learning as the various
stakeholders and decision makers involved in public lands work towards developing future-oriented
adaptation strategies. Going forward, we recommend integrating the social vulnerability assessment
approach into the adaptation planning process, particularly in areas where new field office resource
management plans are being drafted. Likewise, while our findings demonstrate a number of areas
where potential vulnerability to climate change is high, it also revealed a number of opportunities for
more collaborative, flexible approaches to public land management. Further investigations are required
to determine which of these strategies are most feasible, and which are best suited to engaging with the
significant uncertainty and risks associated with adaptation to future climate conditions.
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Introduction
As part of a broader effort by the U.S. Department of the Interior (DOI) to respond to the numerous
challenges climate change presents to the landscapes and natural resources under its charge, the
Bureau of Land Management (BLM) is currently working to incorporate consideration of climate change
into its planning and resource management processes (DOI 2014). To help field managers and resource
specialists meet these goals, the Colorado BLM commissioned researchers at Colorado State University’s
(CSU) North Central Climate Science Center and Western State Colorado University to design and carry
out a statewide assessment of the climate-related vulnerabilities of communities and businesses that
rely upon BLM-managed public lands. In this report, we provide the results of this project thus far.
Throughout the following pages, our goal is to enable field office and state-level personnel to better
understand how land-based livelihoods reliant on public lands are, or may be, affected by ongoing and
future changes in climate. At the same time, we hope to connect this information to the specific policies
and practices of public lands management, and how managers can best work to ensure that their
management decisions maximize the resilience of both publicly owned ecosystems and the communities
that rely upon them.
To accomplish these goals, our team developed a mixed methods vulnerability assessment framework
designed to characterize the vulnerability of communities and economic sectors at scales relevant to
public lands management decision-making (McNeeley et al. 2017). One of our primary goals is to
capture both the aggregate, demographic-scale indicators of sensitivity to climate stressors – e.g., high
levels of poverty, or high dependence upon climate-sensitive livelihoods – and to situate the analysis of
these data within the localized context of the state’s diverse field office management areas.
Simultaneously, by analyzing the ways in which climate change and climate stressors have been
incorporated into existing resource management plans and resource advisory council (RAC) meetings,
we hope to situate our findings within the framework of existing management activities. Throughout
the research development and implementation process we have worked with BLM staff and colleagues
at the Colorado Natural Heritage Program (CNHP) to integrate our efforts into a broader process to
assess vulnerability. Meetings were also held with Colorado BLM socio-economic research staff, both to
identify best practices in reporting within the BLM system and to identify best practices to data
gathering and interpretation when assessing internal BLM statistics and relevant demographic data. We
have sought to identify ways to develop an integrative, multi-scale approach to analyzing the multiple
dimensions of the BLM’s connectivity to landscapes and communities. Our next step for this project will
entail working with field offices to conduct integrated social-ecological vulnerability assessments to
inform the development of a resource management plans. Our research has been centered on three
main questions:
1. How is the BLM currently incorporating climate change into their planning documents and how
are they considering the vulnerability of land-based livelihoods?
2. What are the characteristics of the permitted use of public lands across the state?
a. Which areas are most economically dependent on public lands managed by the BLM?
b. What are the primary public land-dependent livelihoods in each area?
c. Which areas will be most sensitive to BLM management decisions regarding resource
access and utilization?
4

3. How will land-based livelihoods be affected by climate change in the context of BLM
management decisions?
a. How are user groups vulnerable to climate change?
b. How do management decisions influence this vulnerability?
This report is laid out in a manner so as to answer each of these three questions, respectively. In the first
section, we describe the results of a qualitative content analysis of over 18,500 pages from 11 BLM field
office Resource Management Plans (RMPs), Proposed Resource Management Plans (PRMPs), Final
Environmental Impact Statements (FEISs) (including appendices associated with those plans), along with
approximately 500 pages of meeting minutes from Resource Advisory Councils (RACs). In this project we
provide a baseline assessment of how the BLM is currently considering climate change in planning
documents. In the second section, we detail the results of a statewide, spatially explicit, indicators
driven analysis of demographic, economic, and BLM permitting data. In this, our goal was to understand
both the distribution of public land resources, the spatial arrangement of connections between human
communities and public land resources, and how public land use is situated within broader dimensions
of local economies with implications for climate change vulnerability. Here, readers will find a number of
full page maps, each focusing on a different dimension of community composition, public land
utilization, economic exposure via climate-sensitive livelihoods (e.g., ranching, agriculture, outdoor
recreational tourism), and various other indicators of climate change vulnerability. Finally, in the third
section, we provide findings from two case studies, carried out in 2015 and 2016 in two Colorado BLM
field office management areas (the Little Snake and Gunnison Field Offices) with high levels of known
connectivity to public land resources via climate sensitive livelihoods. In these case studies, the goal was
to understand how local business operators in various public land-related livelihoods interpret and
respond to climate stressors. More broadly, we also sought to understand the cultural role of public
lands in these communities, and how public land permittees and BLM staff work together (or fail to
work together) in order to utilize public land resources in an adaptive manner.

Defining Social Vulnerability to Climate Change
Throughout this document, we have conceptualized vulnerability using a framework adapted from
previous DOI work on climate change vulnerability (Glick et al. 2011), in which vulnerability is defined as
the combination of a given social unit’s exposure to climate change (and climate hazards), their
sensitivity to those hazards, and their adaptive capacity to prepare for, and respond to, climate change
and variability. In Table 1, we outline how the definitions of the components of vulnerability compare
between our approach and those more commonly used in DOI climate change work. Most notably, the
definitions differ mainly in the unit of analysis – that is, human communities of various sizes and
configuration – and the dynamic, complex ways in which communities experience climate-related
hazards, perceive and adapt to long-term climate change, and their ability to avoid certain types of
climate exposures through technological methods or management practices. Moreover, human beings
live and act within diverse social networks organized at multiple spatial scales (e.g., family networks,
personal networks, professional networks, economic networks, etc.). Therefore, local vulnerability must
be situated within the context of a given community’s connectivity within and across its own members,
as well as within and across state, national, and international networks.
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Natural Resource Management
Vulnerability Assessment
Definitions

Definitions in the Context of Social Vulnerability and
Public Land Management

Exposure

The character, magnitude, and rate
of changes to which a particular
species or ecosystem is exposed.

The character, magnitude, and rate of changes to which a
human community is exposed.

Sensitivity

The degree to which a species,
habitat, or ecosystem is or is likely
to be affected by or responsive to
climate changes.

The degree to which a human community is susceptible to
harm or likely to be affected by climate changes and/or
decision-making on public lands; the degree to which a
human community depends on the provisioning of
ecosystem services, and thus sustainable resource
management, to support land-based livelihoods.

The ability of a species, habitat, or
ecosystem to accommodate or cope
with climate change impacts with
minimal disruption.

The ability of human communities to generate and apply
new knowledge, make decisions, and act collectively in
order to reduce climate exposures and modify
sensitivities, thus reducing overall vulnerability; the
prevalence of supportive and equitable decision-making
processes in public lands management.

Adaptive
Capacity

Table 1: Definitions of vulnerability and its components in social and natural resource oriented climate change vulnerability
assessments. Adapted from McNeeley et al. 2017; Glick et al. 2011.

Climate Change in Colorado
Recent analyses by the Western Water Assessment and the Colorado Water Conservation Board have
identified significant warming trends across Colorado, with a 2.5°F increase in average annual
temperatures over the last 50 years (Lukas et al. 2014). Based on these authors’ same analyses of 37
CMIP5 global climate models, average annual temperatures across the state are projected to rise by a
further +2.5°F to +8°F by mid-century depending upon trends in future emissions and associated
ecological feedbacks, with continued warming through the rest of the century. This finding is consistent
with – and somewhat higher than – projections for the Southwestern U.S. region, which is projected to
increase 2.5°F to 5.5°F by mid-century (Garfin et al. 2014). Lukas et al. (2014) projected slightly higher
warming trends (+.5°F) in the western counties of Colorado that form the transition zone in to the Great
Basin and Colorado River watershed, where the majority of BLM-managed public lands are located. They
also note that, as a result of these projections, typical summer temperatures in 2050 will be analogous
to the hottest years in the historical record.
However, while scientific confidence is generally high regarding increased temperature across the state,
there is significantly less confidence in the future trajectory of precipitation trends. No distinct pattern
of departure from historical variability has been observed, and there is limited agreement across climate
models for projections of future change in average precipitation (Lukas et al. 2014; Garfin et al. 2014).
Most models do, however, project an increase in winter precipitation totals, potentially amplifying the
effects of winter snowstorms in high elevation regions (Lukas et al. 2014).
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Taken in combination, climate model projections foretell a future Colorado where annual dry periods
become drier, and in which the intermittent droughts that are characteristic of the region become more
intense as soils face higher evaporative deficits due to higher average temperatures. Indeed, Lukas et al.
(2014) observed a statistically significant trend in the intensification of both late summer and multi-year
drought periods over the last 30 years based on analyses of Palmer Drought Severity Index ratings, and
found that the three most severe drought episodes on record (purely as a function of statewide water
balance) occurred since 2000. In the context of BLM-managed public lands, which are already some of
the most arid in the state (see Spatial Indicators of Sensitivity section), increases in drought intensity
could have serious consequences for ecosystems and local land-based livelihoods that rely upon surface
water flows for their livestock and agricultural crops (see Case Studies section).
Another aspect of the region’s climate profile that is likely to be affected by rising temperatures and
more variable precipitation is the increase in conditions conducive to wildfire, both in upper elevation
forests and the lowland shrub/pinyon-juniper communities that make up the majority of BLM lands
(Lukas et al. 2014; Garfin et al. 2014; Gordon et al. 2015; CNHP 2015). As a result, communities may face
increased costs associated with wildfire, ranging from increased water treatment costs to increased
expenditures for fire control, and increased property losses in wildland-urban interface communities
(Gordon et al. 2015).
Similarly, continued warming in the future is projected to continue driving shifts in spring runoff into the
state’s rivers. Lukas et al. (2014) found that, over the last 30 years, peak runoff and snowmelt have
shifted 1-4 weeks earlier, a phenomenon that could reduce water supply in river-fed regions during the
late summer season (see also CWCB 2013:C.2). These shifts in seasonal timing have been identified as
having potential impacts in a variety of areas, ranging from changes in ecosystem structure and
function, wildlife behavior, suitable habitat for fish species, and the availability of irrigation water for
agriculture and energy production, for example (CWCB 2013; Gordon et al. 2015). At the same time,
increased moisture content in the atmosphere – as well as more energy within the climate system – may
result in an increase in extreme weather events, such as rainstorms that cause flooding (Gordon et al.
2015). The exposures discussed here are just some of the many complex ways in which rising
temperatures may impact rural livelihoods and the Colorado public lands system. For more detailed
information, see Gordon et al. 2015 and Garfin et al. 2014.
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Assessing the integration of climate change in Colorado BLM
planning documents & meeting notes: A grey literature review
Executive Summary
•

•

•

•

•

To assess efforts to integrate climate change into management plans by BLM staff and
field offices, we analyzed Resource Management Plans (RMPs), preliminary RMPs, Final
Environmental Impact Statements, and Resource Advisory Council meeting minutes dating
back to 1985 for all 11 BLM field offices located within the state of Colorado.
Analyses of BLM planning documents and meetings yielded uneven evidence for the
consideration of climate change with only two of the five RMPs approved since 2010
mentioning climate change in a more than cursory manner. No RMPs developed prior to
2010 make any mention of the issue. In addition, climate change is more often discussed in
preliminary RMPs and other documents, while final RMPs often show a steep decline in
mentions of the issue upon final draft approval.
However, discussion of climate sensitive resources and impacts was nearly universal.
Important climate sensitive resources discussed include: vegetation, water resources,
rivers, precipitation, runoff, snowpack, and forage availability. Climate impacts were often
related to hot and dry conditions, such as drought and wildfire. In addition, discussions of
invasive plants, disease, insect outbreaks, flooding, and other extreme weather events
were also common.
Land-based livelihoods such as livestock grazing and outdoor recreational businesses were
rarely discussed as being potentially impacted by climate change, even where potential
changes in management activity are mentioned.
Field offices are already implementing a number of strategies that attempt to cope with
climate variability via communication, coordination, active management, or efforts to
anticipate changing conditions. These efforts are seldom aimed at dealing with climate
change explicitly, however.

Introduction
The Bureau of Land Management’s (BLM’s) response to climate change, and their capacity to be
adaptive, will have an impact on the ability of ranchers and recreation-based businesses to continue to
be profitable in the context of climate change. However, currently there is little understanding of how
and if climate change is currently being integrated into BLM planning efforts. In this component of the
project, we review BLM planning documents across Colorado to understand if and how climate change is
considered in planning. Evidence is discussed and we offer some suggestions for how the BLM could
improve the inclusion of climate change in their planning.
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Federal Agency Response to Climate Change
Recognizing the need and urgency to address climate change on our nation’s public lands, the
Department of the Interior (DOI) issued mandates (in 2001 and 2009) and various executive orders (in
2009, 2013 and 2015) have compelled agencies to integrate climate change into their planning and
management responsibilities (DOI 2001, 2009; EO 2009, 2013, 2015). Although these federal mandates
are in place, it is unclear if climate change is coming to the forefront of planning discussions at the state
or local field office level as intended (Kemp et al. 2015). Because land management decisions are most
often made at smaller, localized scales, it is critically important that the federal prioritization of climate
change is translated into climate-resilient management planning and practices at the BLM field office
level.
The multiple-use mission of the BLM directs the agency to steward the 245 million acres of public land
resources for a variety of uses, such as energy development, livestock grazing, recreation, and minerals
(FLPMA 1976). While the multiple-use mission exists at the federal level under the Federal Land Policy
Management Act (FLPMA) of 1976, management direction at the field office level is established through
Resource Management Plans (RMPs). These documents form the basis for every management action
and approved use on public lands (BLM 2016). They are used by the BLM field office management staff
to set goals and objectives, assign protection to key resources, determine appropriate multiple uses, and
establish monitoring systems to evaluate health of resources and effectiveness of management
practices over time. The RMPs are developed by each field office for their planning area and are meant
to last for 20-30 years before revision (BLM 2016). However, at this time, only half of Colorado’s RMPs
have been replaced in the last 20 years. The drafting and approval of a new plan involves an
Environmental Impact Statement, which includes a public scoping process, development of
management alternatives, and assessment of environmental impacts. Although cumbersome to enact,
the RMP can be further amended though similar procedures, if and when the need arises. This thorough
and lengthy process of RMP development is meant to ensure the planning document is robust and
adequately addresses the management challenges over the subsequent quarter century or longer.
Since the RMP outlines the management objectives and actions that will take place on the landscape for
many years, it seems prudent to consider and integrate climate change into these documents so that
field offices can plan to respond to potential climate change-related events. Many resources that the
BLM manages are sensitive to the potential impacts of climate change such as drought, severe fire,
changes in precipitation, and extreme weather events. The agency will likely need to adapt their
management strategies to respond to the evolving effects of climate change across the landscape.
Management changes could include a shift in the timing or duration of the seasons of use or a
restriction of various types of use, which could affect land-based livelihoods. If the RMP doesn’t
consider these potential climate change impacts, or how they will respond to them, they may be
unprepared and lack the responsiveness needed to fulfill their multiple-use mandate. By considering
climate change in the development of RMP documents, field offices could reflect on climate scenarios
and how their management would interact with them. This process could build their adaptive capacity
and, in turn, their ability to manage natural resources in an adaptive manner.
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Research Questions
The aim of this study is to improve our understanding of how climate change is currently being
considered by the BLM field offices in Colorado. We are analyzing planning documents from Colorado
field offices to address the following research questions:
1) How is climate change currently being integrated into BLM planning documents in Colorado?
2) What types of climate-sensitive resources and climate-related impacts are commonly
discussed?
3) Are land-based livelihoods being considered in the context of climate change?
4) How is the BLM currently planning for climate variability and change?

Methods
Our goal was to better understand how the Bureau of Land Management is currently considering
climate change at the field office level. In order to do this, we selected documents that represent the
agency’s management direction at the local and regional level, including the most recent Approved
Resource Management Plans and Record of Decision (known from here on simply as RMP), Proposed
RMP (PRMP) & Final Environmental Impact Statements (FEIS), and Resource Advisory Committees (RAC)
meeting notes from 2010 to 2015. We did not review BLMs Rapid Ecoregional Assessments (REAs) in this
analysis (https://landscape.blm.gov/geoportal/catalog/REAs/REAs.page). REAs do not provide findings,
recommendations, or determine management decisions. Instead, they utilize the best available science
to develop tools and information that can then be used in future resource planning efforts. Therefore, as
our focus was on considerations of climate change in BLM planning documents, we did not review REAs
at this stage.

About the documents
Colorado has 10 BLM field offices: Colorado River Valley, Grand Junction, Gunnison, Kremmling, Little
Snake, Royal Gorge, San Luis, Tres Rios, Uncompahgre, and White River. When a new RMP is proposed
for a field office planning area, an FEIS is published with it per the National Environmental Policy Act
(NEPA) process. After a 30-day protest period and any necessary revisions, the final RMP is published
with a Record of Decision (ROD). Therefore, each field office has a PRMP/FEIS document and a final
RMP. The Uncompahgre Field Office used to be two field offices (San Miguel/San Juan and
Uncompahgre Basin Field Offices), but they have merged and are currently developing a new, joint plan.
However, as of this publication the Uncompahgre Field Office has not approved a new RMP since the
merge, therefore, both RMPs were analyzed separately. This means there were 11 total RMP
documents and 11 total FEISs. The appendices of each RMP and FEIS were saved and coded as separate
documents in case we wanted to differentiate when looking at the results as well as to reduce the size
of the files uploaded to the qualitative data analysis software we used. The publishing/approval date on
these documents ranges from 1985 to 2015. A total of 18,533 pages of planning documents were
analyzed. Document lengths are presented in Figure 1, organized by field office, type, and year
published.
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Figure 1: Number of pages in Colorado BLM field office planning documents from oldest published (left) to most recently
published (right).

Resource Advisory Councils (RACs), established in 1995, are citizen-based groups that consist of 10 to 15
people. Members represent diverse interests in local communities including ranching, environmental
protection, tribal, state and local government, academics, and other user groups. In meetings, they
develop and vote on recommendations related to public land management and land use planning (BLM,
2017a). The field offices are grouped into three districts that each have a RAC: Rocky Mountain
(previously Front Range), Northwest, and Southwest. There has recently been a reorganization of the
field offices that are represented by each RAC, but we will be referencing the previous distribution since
our documents predate the rearrangement. The Northwest RAC discusses issues involving four field
offices: Colorado River Valley, Little Snake, White River, and Kremmling. The Southwest RAC covers
Uncompahgre, Grand Junction, and Tres Rios Field Offices and previously held Gunnison Field Office
until 2017. Rocky Mountain RAC represents Royal Gorge, San Luis Valley, and, since 2017, Gunnison
Field Offices. Because the Front Range RAC changed to be called the ‘Rocky Mountain’ RAC after the
compilation of these documents, we will continue to use the name ‘Front Range’ for this review. The
RACs meet about four times per year and are open to the public. Meeting minutes/notes are posted
online within 30 days after the meeting. Meeting notes were compiled from 2010 to 2015 because that
was as far back as the online public records go. This resulted in 15 meeting notes from the Front Range
RAC, 19 meeting notes from the Northwest RAC, and 11 meeting notes from the Southwest RAC. A total
of 484 pages of notes were analyzed. The steps of our qualitative and quantitative analysis are detailed
in the following section.

Developed search terms
Since the phrase “climate change” is not the only way people may be referring to climate change related
impacts, we developed a list of terms related to climate in order to point to passages in the grey
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literature that may be relevant to our research questions (see Appendix I, page 32). The terms used are
both directly and indirectly related to climate change so that our coded passages not only represent
explicit mention of climate change, but also passages in which climate-sensitive resources and climaterelated impacts are discussed more broadly. The search terms were compiled, edited, and reviewed
collaboratively so that critical passages were not overlooked. We also developed terms related to a
variety of livelihoods so that any discussion of our topics of interest—climate change and land-based
livelihoods—that occurs in tandem would be flagged. Ultimately, some terms, such as “water” and
“river,” were not used because they proved to be too broad and did not consistently yield results
relevant to our research questions. However, they were used in the coding matrices when looking at
overlap between mentions of resources and climate change.

Compiled documents
The grey literature included in this review is available to the public and is housed on the Colorado BLM
website (www.blm.gov/programs/planning-and-nepa/plans-in-development/colorado). The documents
are available as PDFs, which allowed for easy upload to NVivo, the qualitative analytical software we
used. Initially, the grey literature review only included the most recent RMP and RAC meeting notes
going back to 2010, but after a preliminary analysis of the documents’ content, the review was
expanded to include the most recent PRMP and their accompanying FEIS. The decision to include the
PRMP/ FEIS was made in the interest of obtaining the most robust results possible for the grey literature
review. While the newest published RMPs did not often discuss climate change in detail, the FEIS –
which includes a broad array of NEPA documents appended for final report development – often had
entire sections devoted to the impacts of climate change. We wanted to explore these documents to
better understand why and how climate change is being discussed in these preliminary planning and
NEPA documents, but not included in the final RMP. RAC meeting notes were included in the grey
literature because we hoped they would provide insight into whether climate change has entered the
discourse for these local advisory groups. A complete list of documents compiled for the purpose of this
review is provided in Appendix II, page 34.

Coded all search terms within documents
We created our coding list in NVivo, using all the search terms defined above. We conducted a ‘text
search’ for each term and then coded that word as a ‘node’. Every search executed used the ‘all sources’
option so that all grey literature documents were scanned at once. However, some different strategies
were used to target the specific words found in the text. For example, terms that have two words, such
as “fire severity,” must be searched using quotation marks so that the words appear together and in
that order. There is also an option to “include stemmed words” in the search. This option was used to
find the plural of words (e.g., “flood” and “floods”) and others (e.g. “hunt” and “hunting”), but was not
always helpful and was only used when necessary. The search and code process involved some trial and
error to ensure the terms were entered in a way that would retrieve the most relevant results. The
results appear as a list of the documents that the term is found in and it also reports how many times
the word is found within the document. The results were saved and coded so we could reference their
locations in the text when performing analysis in later steps.
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Determined term relevance
To determine whether the occurrence of a search term is relevant to our research questions, each term
mention was visited in each document to explore the context and determine whether they point to a
discussion or consideration of climate change. This manual scanning through all the coded terms was
the most time-consuming phase of the analysis. Once a search term was located, we read the context of
the passage and decided whether it represented either 1) an explicit mention of climate change, or 2) an
observed or predicted trend that is described in response to climate. If it met either of these criteria,
the passage was coded in its entirety and saved under new categories to be used in analysis in later
steps. However, while coding for ‘climate trends’ it became difficult to gauge whether the trend
discussed was related to climate change. After consideration, these passages seemed too subjective
and, in the interest of not making any assumptions about the BLM’s intent, they were not included in
the final analysis.
A code that emerged during the process was ‘planning for variability.’ These passages discussed
different ways the BLM already plans for weather or climate-related variability. The passages
incorporated an action of some kind in response to variability within a natural system. This code was
not part of the original objectives, and was not applied systematically across the documents. For this
reason, we cannot quantify the results across all documents. However, these passages provide a
qualitative window into examples of when the BLM acknowledges weather variability and plans for it.
If it was questionable whether a passage meets either of these criteria, it was coded and saved under an
‘unsorted’ category. If a term coded in the grey literature did not meet any of the above research
criteria, the passage where it was found was simply not coded or categorized.

Analyzed passages with code matrices
Once all documents were coded and climate-relevant passages were categorized, a series of “code
matrices” were created to look into climate-relevant passages more deeply. The “code matrix” feature
in NVivo allows the researcher to find code co-occurrences, i.e., the number of times two codes occur
together in a passage. The resulting tables helped summarize the trends and passages of interest across
documents. The tables provide counts of overlapping instances that were specified in the parameters of
the search. The quantitative counts within the table are clickable in NVivo, taking the user to a list of the
in-text examples that were counted. This allowed in-depth exploration of the context of overlapping
terms and passages and improved our understanding of the qualitative content behind the quantitative
counts.
The matrices were used to explore the data in a variety of ways in order to find the results pertinent to
our research questions. Matrices were used to look at overlap between livelihood terms and explicit
mention of climate change, climate-related terms and explicit mention of climate change, and climaterelated terms and livelihood terms. We also used a matrix to summarize the frequency of coded
passages across documents, which is helpful for understanding the emphasis and attention to climate
change related issues across field offices.
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Qualitative analysis
Exploring the qualitative content of these passages helped us address our research questions and
understand the ways in which the BLM discusses our terms of interest in the context of climate change.
For instance, when looking at passages where land-based livelihoods and explicit climate change
overlap, we were able to assess how livelihoods were connected with explicit mentions of climate
change. Passages coded under the ‘planning for variability’ code served as examples of different actions
that the BLM proposes in the face of uncertainty and natural variability. Sub-codes were developed that
described these ‘planning for variability’ passages including: 1) the different types of actions proposed,
and 2) the timing of when those actions should be implemented.

Results
Explicit mention of climate change
The terms “climate change(s),” “climatic change(s),” or “changes to climate” were considered explicit
mention of climate change in the analysis of the grey literature. Searching these specific terms gives us
a sense of how the BLM is
Counts of Explicit Climate Change
currently discussing
Year final
Proposed
Final ROD
climate change in the
Field
Office
RMP
RMP and
planning documents.
(with appendices)
published
FEIS
These terms occurred in
the field office planning
Colorado River Valley
2015
164
2
documents a total of 720
Grand Junction
2015
78
28
times and in the RAC
notes only 12 times
Kremmling
2015
305
3
(Table 2). Of the 11
RMPs, only one (Tres Rios
Tres Rios
2015
40
50
Field Office), explicitly
Little Snake
2011
50
0
mentions climate change
in the body of the RMP.
White River
1997
0
0
However, when
Royal Gorge
1996
0
0
appendices are included,
there are four RMPs that
Gunnison
1993
0
0
explicitly mention climate
change. Only the most
San Luis Valley
1991
0
0
recent (2015) RMPs
Uncompahgre Basin
1989
0
0
mention climate change.
The Little Snake Field
San Juan & San Miguel
1985
0
0
Office planning
(now Uncompahgre)
documents discusses
TOTAL
637
83
climate change briefly,
but only in the proposed
RMP and FEIS document.

Table 2: Resource Management Plans, Final Environmental Impact Statements, Record of
Decisions, and Explicit Mentions of Climate Change.
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The number of times climate change is mentioned across the final RMP documents is 83. Of the 11
PRMP and FEIS documents, five field offices explicitly mention climate change a collective total of 637
times (Table 2).
The subject of climate change was rarely mentioned (12 times) in RAC meetings during the past five
years. The Southwest RAC mentioned climate change in their meeting notes a total of 8 times over three
occasions: October 2010, June 2011, and October 2011. The Northwest RAC mentioned climate change
in their meeting notes twice, once in December 2010 and once in May 2012. The Front Range RAC also
mentioned climate change in their meeting notes twice, both in February 2013.

Climate-sensitive resources and climate-related impacts
We used a coding matrix to further explore which climate-sensitive resources and potential climaterelated impacts are most commonly discussed in the context of climate change (Table 3). The coding
matrix searched for overlap between our defined search terms that relate to climate-sensitive resources
or impacts and passages that had been coded for explicit climate change. The quantitative result is a
count of the number of
Climate-sensitive
Climate-related
times a certain term is
Resources
578
Impacts
294
mentioned in conjunction
vegetation
232
drought
109
with explicit mention of
climate change.
water
182
fire
94
Climate-sensitive resource
river
55
disease
28
terms were mentioned a
total of 578 times in the
precipitation
35
insect
26
context of climate change
runoff
19
flood
20
(Table 3). The most
common climate-sensitive
snow
16
weather
11
resource terms mentioned
snowpack
11
extreme weather
5
with explicit climate
change were ‘vegetation’
stream flow
9
beetle
4
(232) and ‘water’ (182).
forage
8
heat waves
2
‘River’ was mentioned 55
times and ‘precipitation’ 35 soil moisture
7
times in association with
evaporation
3
climate change. Other
water-related terms
water availability
2
mentioned more sparingly
include ‘run-off’ (19),
hydrograph
1
‘snow’ (16), ‘snowpack’
annual
(11), ‘stream flow’ (9), ‘soil
precipitation
1
moisture’ (7), ‘evaporation’
(3), ‘water availability’ (2),
Table 3: Numbers of climate-sensitive resource and climate-related impact terms found in
and ‘hydrograph’ (1).
passages explicitly discussing climate change.
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Together, the water-related terms make up the bulk of the resources (59%) being discussed in the
context of climate change.
Climate-related impact terms were mentioned 294 times in the context of climate change (Table 3).
Impact terms mentioned most frequently in the context of climate change were ‘drought’ (109 times)
and ‘fire’ (94). ‘Disease’ (28) and ‘insect’ (26) were also near the top of the list of terms, followed by
‘flood(ing)’ (20), ‘beetle’ (4), and ‘heat waves’ (2). ‘Weather’ came up 11 times in the context of climate
change, five of those occurrences were specifically ‘extreme weather.’

Land-based livelihoods & climate change
We also used a coding matrix to target the overlap between livelihood search terms and the passages
coded for explicit mention of climate change. The quantitative results of the matrix provide insight into
which land-based livelihoods are being considered in the context of climate change. The documents
that contain examples of this overlap are mostly PRMPs/FEISs, with a couple examples from RMP
appendices, and none within the RAC meeting notes. The terms used could be grouped into three
categories: ranching, recreation, and tribal (Table 4). Ranching terms had the greatest overlap with
climate change discussions with a total of 120 hits. This count included 109 mentions of ‘grazing’ and
‘livestock,’ six mentions of ‘ranch(ing),’ two mentions of ‘permittee(s),’ and one mention of ‘AUM.’
Recreation terms followed with 63 instances of
overlap with explicit climate change passages. The
word ‘recreation’ accounts for 55 of the 63 counts,
with ‘fishing’ (3), ‘hunt(ing)’ (5), and ‘rafting’ (1)
contributing a small amount to the quantified
overlap. Tribal terms only overlapped once with
explicit climate change passages and it was the
word, ‘tribal.’ Livelihood terms that never occurred
in the context of climate change include biking,
boating, guiding, hiking, skiing, special event,
wildlife viewing, indigenous, Kiowa, Native
American, and Ute.

Livelihood
Categories

Overlap with explicit
climate change

Ranching terms

120

Recreation terms

64

Tribal terms

1

Table 4: Number of times livelihood terms in three major
categories (ranching, recreation, and tribal) are mentioned
within passages with explicit mention of climate change.

In order to obtain a more robust understanding of these quantitative counts, we explored the
qualitative content of passages related to ‘grazing’ and ‘recreation’. While grazing is mentioned
frequently in the same passages with explicit climate change, most of this overlap does not actually
represent a discussion of the vulnerability of these livelihoods. Of the 120 passages, 57 overlap
occurrences simply point to passages where ‘livestock grazing’ and ‘climate change’ are listed together
in a repetitive format. Nearly all examples of this are when they are listed under multiple alternatives as
“impacts from management actions and allowable uses” that will have “negligible impact” on a
resource. An example of this cookie-cutter phrase from the Kremmling PRMP/FEIS states:
Under the Proposed Plan, impacts from management actions and allowable uses associated with
the following resources and resource uses would have negligible impacts on wildland fire and
fuels management: Climate Change; Vegetation Resources (Rangelands, Weeds); Vegetation
Resources (Riparian, Weeds); Paleontological Resources; Lands with Wilderness Characteristics
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Outside of Existing WSAs; Cave Resources; Range Management (Livestock Grazing); CTTM; Lands
and Realty…
Since these 57 passages are not targeting an interaction between grazing and climate change, they are
not be discussed further. In the remaining 46 passages, we find that the majority of ‘grazing’ mentions
(24 instances) with climate change are from passages where both are being listed as threats or stressors
to a natural resource or where it is said that livestock grazing may exacerbate the impacts of climate
change or vice versa. For example, in the Grand Junction PRMP/FEIS document the BLM states:
Threats to this species include introduction of non-native trout species, poor livestock grazing
practices, energy development, water diversions, climate change, water quality changes,
disease, and habitat alteration.
Another example from the same document shows how livestock grazing is listed as a stressor that may
impact a resource’s ability to adapt to climate change:
Climate change would impact soil resources under all alternatives, but soil resources may be
more vulnerable to the impacts of climate change under certain alternatives. Resource uses in
the planning area (e.g., livestock grazing, forestry, recreation, travel, lands and realty, and
energy and minerals leasing and development) are stressors that may generally impact soil’s
ability to adapt to climate change.
This same statement is repeated, replacing ‘soil’ with other resources such as ‘water,’ ‘special status
species,’ ‘fish and wildlife,’ ‘vegetation,’ and ‘wild horses.’ It should also be noted that ‘recreation’ is
also listed as a stressor in this passage. Additionally, there are 12 examples of passages where ranching
is discussed as a contributor to climate change through greenhouse gas production associated with the
industry. An example of this in the Kremmling PRMP/FEIS document states:
Management activities that can contribute to the phenomena of climate change include those
that emit green-house gases (GHGs) (especially CO2 and methane), such as fossil fuel use,
prescribed fires, and livestock grazing.
These examples illustrate how most of the passages targeted by the coding matrix are not actually
pointing to a discussion of the vulnerability of land-based livelihoods and, alternatively, are considering
livestock grazing as a threat, stressor, and contributor to climate change.
There are only ten examples of passages where livestock grazing is discussed as directly impacted by
climate change. For example, the Kremmling Field Office notes climate change impacts on grazing and
the need to adjust management in their PRMP/FEIS:
These areas show the vulnerability of the rangelands to drought and climate change, and
adaptive management is essential to ensure sustainable soil health. It is difficult for permittees
to respond to short notice changes; therefore, monitoring of trends is important in order to
increase the lead time.
In this passage, the vulnerability of rangelands is acknowledged, as is the challenge of short response
time on the part of the permittees. While they do not cite specific monitoring thresholds or targets,
their suggestion to use monitoring to inform adaptive management suggests that inclusion of such
thresholds or targets in planning documents may be possible.
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Recreation is discussed similarly in the context of climate change. The Kremmling, Grand Junction, and
Colorado River Valley PRMPs/FEISs all mention the word ‘recreation’ in passages with climate change,
but only three of the 55 overlapping occurrences acknowledge the effect climate change could have on
recreation. These three passages recognize that changes in the timing of snowmelt and overall water
availability will impact recreation, but they do not explore any specific trends or management options.
The Grand Junction PRMP/FEIS states:
Predicted climate change impacts in Colorado may include earlier melting of snowpack, lower
river flows in summer months, water shortages for irrigated agriculture, slower recharge of
groundwater aquifers, effects on water availability for recreation and wildlife use, and migration
of plant and animal species to higher elevations.
Many instances of overlap between ‘recreation’ and explicit climate change are similar to the context
explored above with livestock grazing. The word ‘recreation’ is either listed along with climate change
as a potential threat or stressor to a resource (19 in-text examples), or occasionally in the case of
‘motorized recreation,’ it is listed as a producer of greenhouse gases and a contributor to climate change
(4 in-text examples). The Colorado River Valley PRMP/FEIS has an example of the latter:
Certain programs and activities that will take place on public lands within the planning area are
likely to contribute to climate change through greenhouse gas (GHG) emissions or other climate
drivers. For example, oil and gas operations, mineral development, prescribed fire, large
wildfires, and recreational use of OHVs would produce GHGs and contribute to climate change.
In the Kremmling PRMP/FEIS there are also examples similar to the “negligible impacts” passages
(previously discussed in terms of grazing) where climate change is listed under a proposed plan or
alternative to have a “negligible impact to recreation uses and visitor services” and vice versa. There are
five repetitive passages in which climate change is said to have a negligible impact on recreation uses
and visitor services and, likewise, five passages in which recreation uses and visitor services is said to
have a negligible impact on climate change. These ten passages represent a third of the total climate
change and recreation overlap quantified in the Kremmling PRMP/FEIS. This is an illustration of how the
BLM does not commonly explore the connections between climate change impacts and land-based
livelihoods in depth as well as an example of the often formulaic nature of many of these documents.

Planning for variability
The coding category, ‘planning for variability,’ was an emergent coded category. The passages were
coded initially as a point of interest because they provide examples of ways the BLM currently
acknowledges and actively manages for variability. Because these passages were initially coded to flag
points of interest and not systematically done through the documents, the quantitative counts do not
accurately represent every instance of ‘planning for variability.’ In addition, because of the widespread
duplication of exact text within planning documents, an accurate quantitative count would not
necessarily signify the level of importance of this action, but merely the number of times this passage
was repeated. However, the codes do provide a rough assessment of the various ways that natural
variability is addressed by current management in planning documents. A total of 47 passages were
coded as examples of ‘planning for variability’ within the field office planning documents (excludes RAC
notes).
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A coding matrix was used to look at trends within the overlap of climate-sensitive resource and climaterelated impact terms, and ‘planning for variability’ passages. Although the quantitative results do not
provide an accurate count of overlapping occurrences, it does provide insight about trends and helps us
understand which climate-sensitive and impact terms are commonly considered in passages where the
BLM is ‘planning for variability.’ ‘Drought’ was by far the most common climate-related term associated
with our ‘planning for variability’ passages with 47 mentions of ‘drought’ within those passages. Other
terms, such as ‘flood,’ ‘temperature,’ and ‘water,’ were only mentioned three times each.
Livelihood terms were again grouped into three main categories (grazing, recreation, and tribal). Within
these categories, over 50 grazing terms were found within the ‘planning for variability’ examples while
only 10 recreation terms and two tribal terms intersected with our passages of interest. Again, these
numbers are not accurate quantitative counts of overlap, but we believe they are representative of
what is commonly considered when the agency is actively managing to respond to variability in the
natural systems.
The ‘planning for variability’ passages were also categorized qualitatively, organized by types of actions
that the BLM presents in planning documents. Types of actions included in the ‘planning for variability’
category include adjustments in timing, duration, or intensity of allowed uses; suspension or restriction
of use; communication; coordination; active management; and anticipation of change. The vast majority
of the actions contained within the ‘planning for variability’ passages are in response to drought, but
fire, floods, and other climatic factors were also represented in these passages.
The BLM proposes a variety of ways to manage land uses under variable conditions like drought.
Grazing, a major land use that has landscape scale impacts, requires active management under drought
conditions to reduce impacts to rangeland health while minimizing the economic impact to livestock
ranchers. One way the BLM plans to react under drought conditions is by adjusting the intensity, timing
and/or duration of grazing. However, they also recognize that:
…any reduction in AUMs [Animal Unit Months], amount of time allowed, and utilization levels
would negatively impact economics of the permittee’s grazing operation (Grand Junction
PRMP/FEIS 2015).
Another way the BLM may respond is by suspending or restricting certain activities, including surface
disturbances such as travel, recreation, and changes to grazing management to reduce impacts from
dust, erosion, and topsoil loss. Suspension of use to prevent surface disturbance may also influence oil
and gas development under adverse conditions of heavy rains, snow, flooding, or drought. During a
drought, some field offices have also planned to suspend or limit seed collecting activities and
motorized/mechanized recreation.
Communication and coordination are key to the implementation of adaptive management actions.
Examples of communication and coordination actions include:
send[ing] drought letters to grazing permittees and other permitted land users requesting
coordination with the BLM and coordinat[ing] with CPW [Colorado Parks and Wildlife] for big
game herd management (Grand Junction PRMP/FEIS 2015).
There are also several examples of actively managing resources within a variable environment. Active
management in these cases involves implementing vegetation treatments, establishing grass banks,
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controlling noxious and invasive species, establishing reserve grazing allotments, prescribed fire
management, and removal of non-climate stressors. An example of some of active management being
described is in the Grand Junction PRMP/FEIS:
Action (LG-A26): Pursue the opportunity to establish grass banks from unallotted grazing
allotments to provide management options on other allotments (e.g., fire, drought, vegetation
treatments, and allotments not meeting land health).
The anticipation of change, variability, or disturbances within natural systems is implicit in these
proactive management actions. In some cases, the BLM is more explicit about what they expect and
how they should respond. An example from timber management:
…and anticipates climate-related plant succession changes (such as favoring heat- or droughtresistant tree species as leave trees, or in reforestation) (Tres Rios RMP Appendices).
Another example is from the Colorado River Valley RMP appendices, where they are discussing lifting
limitations on surface disturbing activities that are put in place to protect mule deer and elk winter
range:
Under mild winter conditions (e.g., below normal snow depth, little snow crusting, anticipated
higher than normal daily mean temperatures) the last 60 days of the seasonal limitation period
may be suspended by the BLM authorized officer after consultation with Colorado Parks and
Wildlife (CPW).
Some of the passages discussed here also include information about the timing of when to implement
the actions presented. The most concrete and specific way this is done is utilizing an “if-then”
framework or a particular set of criteria that triggers the implementation of the action. One example is
using the different levels of Drought Severity Classifications to prompt defined actions. Under severe
drought conditions (D2), a set of pre-defined actions are carried out and if the drought escalates to
extreme (D3) then it triggers more extreme actions that BLM applies. This tiered action system is
practical since drought is something that is regularly monitored and has an established classification
system. There are also examples of less objective criteria using language, such as:
…maintain sufficient residual vegetation on both upland and riparian sites to protect the soil
from wind and water erosion, to assist in maintaining appropriate soil infiltration and
permeability, and to buffer temperature extremes (Grand Junction and Little Snake RMP
Appendices).

Discussion
Current climate change discourse
Climate change is rarely discussed openly in the final versions of field office RMPs. According to the
BLM, the RMPs guide their management efforts and “serve as blueprints for sustaining the health,
ecological diversity, and productivity of the public lands” (BLM, 2016). Thus, it is interesting that they
would not include climate change to a greater degree, as climate change poses threats to all three. The
four 2015 final RMPs that include some mentions of climate change, mostly do so in the appendices
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rather than integrating the topic throughout the document. The discussion surrounding climate change
in these cases is more of an acknowledgement than an attempt to plan for management actions.
The subject of climate change is more directly and thoroughly addressed in the PRMP/FEIS documents.
There are higher quantitative counts of ‘climate change’ and, in some cases, whole sections that explore
‘air’ or ‘climate’ as a resource that will be affected by the proposed plan. In the Kremmling and
Colorado River Valley PRMP/FEIS, climate change is addressed in depth in the ‘Resources’ section of the
‘Affected Environment’ and ‘Environmental Consequences’ chapters. However, they approach the topic
primarily from a mitigation angle. In these sections, the PMRP/FEIS define climate change as an issue,
site global trends and projections, identify some potential impacts to resources, inventory how much
the plan might contribute to climate change, and how much carbon may be stored in forest resources.
However, there is hardly any discussion about possible adaptation measures or management actions in
response to the associated impacts. This may be due to uncertainty of climate change impacts at a
regional and local scale. The Kremmling PRMP/FEIS claims:
scientific assessments of future climate change are more global and regional in scale, and there
are no precise scientific assessments of future climate change impacts and projections for
specific localized sites within the Planning Area. Estimating quantitative changes in the local
environment is not feasible at this time; however, several scientific organizations are working on
downscaling models that should be useful in the near future.
Overall, climate change seems to be addressed systematically in the 2015 PRMP/FEIS as part of the
impact to air and climate resources. This discussion of affected environment and environmental
consequences does not carry over to the final RMP and may merely be a required part of the FEIS and
NEPA process.
This trend of nearly eliminating climate change between the PRMP/FEIS document to the publication of
the final ROD is likely due, in part, to the fact that the various NEPA documents included in the
preliminary stages of the RMP process are generally removed from the final document, with both
versions being made publicly available. However, the decline in substantive engagement with climate
change issues also raises questions about why its consideration in preliminary stages has thus far led to
relatively few clear policy guidelines. Below, we will explore three possible explanations, noting that
each may contribute to some degree: the 2016 release of climate change guidance for the NEPA process
from the White House Council on Environmental Quality, the difficulty of planning for uncertain impacts
to resources, and politics surrounding climate change.
The inclusion of climate change in the 2011 and 2015 PRMP/FEIS documents may be a result of guidance
issued from the White House Council on Environmental Quality (CEQ). The purpose was to provide
guidance to Federal agencies on how to consider the impacts of their actions on climate change in their
National Environmental Policy Act (NEPA) reviews. Specifically, the CEQ guidance assisted federal
agencies and departments with considering:
1) the potential effects of a proposed action on climate change as indicated by assessing GHG
emissions, and 2) the effects of climate change on a proposed action and its environmental
impacts (CEQ, 2016).
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Focusing on greenhouse gas emissions would allow agencies to compare the impacts of their developed
alternatives and their contribution to climate change. To apply NEPA principles to the analysis of GHG
emissions and climate change, CEQ recommended agencies quantify projected direct and indirect GHG
emissions, use those projected emissions to assess potential climate change effects for that proposed
action, or if it was not possible to quantify projected GHG emissions, to include a qualitative analysis in
the NEPA document explaining why it is not reasonable to complete a quantitative analysis. Although
the final guidance was not released until 2016, the first draft was published in 2010 and a revised draft
was published in 2014. These drafts and the discussions surrounding them could have influenced the
way that climate change was included in the PRMP/FEIS documents from 2015. The sections on climate
change that were included in these documents, as previously mentioned, were thorough in defining the
issue of climate change and describing some of the potential impacts to the land, but they did not go
into depth about how to plan for or respond to these challenges. An example of this acknowledgement
of impacts comes from the Kremmling PRMP/FEIS:
If predicted climate changes occur, BLM-managed public lands could have less snowpack, which
could, in turn, result in drier rangeland conditions and less snowmelt-fueled runoff that feeds
streams, recharges springs, and fills stockwater ponds and reservoirs. Water sources on public
lands might also be reduced in response to climate change or drought. These water sources are
essential to creating wetland vegetation and its associated habitat.
In this example, the BLM recognized a potential impact of climate change, but this language was rarely
accompanied by a management solution or plan. Despite the CEQ guidance, there are examples in the
PRMP/FEIS document where they are still unable to quantify greenhouse gases within the planning area.
For example, Grand Junction PRMP/FEIS states:
Existing climate prediction models are global or continental in scale; therefore they are not
appropriate to estimate potential impacts of climate change on the planning area. The current
state of the science involves calculating potential quantities of greenhouse gases that may be
added to the atmosphere from a particular activity. However, tools to analyze or predict how
global or regional climate systems may be affected by a particular activity or activities within the
planning area are not currently available.
Additionally, while there are examples of thoughtful and unique passages relating to climate change,
there are also several explicit mentions of climate change that occur in a more formulaic and repetitive
manner. ‘Climate change’ is often found as a part of a list of threats to a species or resource, but the
specifics of these relationships are not always expanded upon. This shows how climate change is being
considered in relation to many different resources, but how there is often not a lot of detail about the
implications. For example, the following phrase is repeated for several resources, substituting ‘special
status species’ for ‘vegetation,’ ‘fish and wildlife,’ and ‘water,’ etc.:
Climate change would impact special status species under all alternatives, but special status
species may be more vulnerable to the impacts of climate change under certain alternatives
(Grand Junction PRMP/FEIS 2015).
This CEQ guidance in 2010, 2014, and 2016 possibly initiated some of the increased inclusion of climate
change in the NEPA process. However, it seems more geared towards evaluating the contribution of the
RMP to climate change rather than the specific impacts that climate change will have on the planning
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area. This would make sense as the EIS process is meant to evaluate the environmental impacts of
implementing the proposed RMP. Since this CEQ guidance only pertains to the NEPA process, we do not
see as many mentions of climate change carry over into the final approved RMP.
Another reason climate change is not being extensively integrated into final RMPs may be due to
uncertainty surrounding specific impacts and the challenge of including adaptive management in
planning documents that undergo the NEPA process. Responding to climate change will require
adaptive measures that will likely need to be implemented on a shorter time-scale than the 20 to 30year lifetime of the RMP documents. Therefore, it may be the case that the BLM does not find the RMP
a suitable place to discuss scenarios of climate change and the potential management actions. They
may believe that planning decisions can be adequately made as impacts emerge on a case-by-case basis
and that they have sufficient adaptive management capabilities on the ground.
Finally, the political nature of climate change discourse may also be a factor that is influencing the
integration of climate change into RMP. From the federal administration, down to the field offices and
user groups on the land, climate change is often a disputed and politically charged issue. Because the
RMP goes through public comment and protest periods as it is being developed, climate change may be
a challenging and contentious issue to include. In some cases, planners may include climate change in
terms of associated impacts and natural disturbances that are less controversial, such as drought and
fire. If this is the case, they are addressing some of the climate-change related impacts without drawing
a direct link to climate change. This may adequately address some of the potential effects of climate
change, but it is also beneficial to note in these plans the variety of ways these impacts may intensify
because of climate change. The lack of climate change inclusion in RMP documents is not attributed to
any one factor, and is likely a combination of all the factors discussed above.

Climate-sensitive resources
The terms that were most commonly mentioned within the coded passages that explicitly discuss
climate change highlight the impacts and sensitive resources that are of concern to the BLM. Common
climate-sensitive resource terms, such as ‘water,’ ‘river,’ ‘precipitation,’ ‘snow(pack),’ ‘stream flow,’
‘run-off,’ and ‘soil moisture’ point to the importance of water and hydrologic systems as resources
within Colorado. Colorado is generally a semi-arid state with a statewide average of 17 inches of
precipitation annually, making it the seventh driest state in the country (Doesken et al., 2003). Higher
precipitation totals occur in the form of snow at higher elevations and the spring snowmelt from
Colorado’s mountain regions serves as the primary source of water in the streams and rivers through
the summer months. Snowmelt provides 70% of the state’s surface water, much of which flows out of
Colorado through large river systems and into neighboring states (CWCB, 2015a). Colorado is home to
the headwaters of four major river systems (the Arkansas, the Rio Grande, the Platte, and the Colorado)
that produce 15 million acre feet of water annually (USGS, 1990). Colorado users only consume about
one third of that, while 10 million acre feet flows out of Colorado to consumers in 18 downstream states
and Mexico (CWCB, 2015a). These downstream states are legally entitled to water as determined by
nine interstate compacts and two equitable apportionment decrees from the U.S. Supreme Court
(CWCB, 2015b). Therefore, the timing and abundance of precipitation, snowpack, and surface water in
Colorado affects many people across the nation. Since climate change projections suggest continuing
shifts in Colorado’s precipitation regime (Lukas et al., 2014), examining how these hydrologic resources
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may change is critical to ensure a secure water supply for the future. Thus, the value of water as a
resource as well as the uncertainty of future precipitation regimes are the likely reasons that these
terms frequently occur within coded climate change passages.
‘Vegetation,’ which was counted most frequently among climate change passages, is likely a resource of
concern because it will be impacted by changes in precipitation and water availability. Other
disturbances and impacts related to climate change such as fire, insect outbreaks, rising temperatures,
droughts, and major storms will alter vegetation composition and structure. Changes in vegetation
could have repercussions throughout the ecosystem by affecting important ecosystem services such as
water availability, productivity, biodiversity, and wildlife habitat (Gordon & Ojima, 2015). The significant
ecological functions of vegetation and the importance to wildlife and livestock is probably why the term
is mentioned so frequently in the context of climate change.

Climate-related impacts
Impacts that were frequently cited along with climate change such as ‘drought’ and ‘flood,’ also
underscore the concern with changes in precipitation and moisture and the potential increase of
extreme weather events. There is uncertainty among the various projections about how precipitation
will change in response to warming temperatures. However, it is more certain that warmer
temperatures will change the timing of snowmelt cause peak runoff to occur earlier, resulting in
generally lower streamflows throughout the summer months (CWCB, 2015a; Lukas et al., 2014).
Quicker and more intense snowmelt runoff and intense precipitation events could result in more
frequent occurrence of floods (CWCB, 2015a). Under most downscaled climate projections in Colorado,
drought is expected to become more frequent and intense due to warming (Lukas et al., 2014;
Gershunov et al., 2013). Drought, in turn, affects some of the other impacts commonly cited along with
climate change in the grey literature such as fire and insect outbreaks. Longer and more severe
droughts set the stage for more frequent and severe fires, insect outbreaks, and increase vulnerability of
forests to insects and pathogens (Gordon & Ojima, 2015). Fire, drought, insects, and pathogens are
some of the natural disturbances that have the greatest effect on forest health within the United States
(Dale et al. 2001).
‘Fire’ was frequently cited (94 times) along with climate change in the grey literature. As wildfires
increase in frequency, intensity, and severity, they pose a growing risk not only in terms of ecosystem
damage and forest destruction, but also to public safety, human health, and vulnerable infrastructure
(CWCB, 2015a). ‘Disease’ and ‘insect’ were also near the top of the list of climate-sensitive terms
mentioned in climate change passages with 28 and 26 occurrences, respectively. The overlap of these
terms with climate change passages may highlight the importance of forest resources in Colorado and
the agency’s awareness of the threats to forest health and structure. The BLM manages 4.2 million
acres of forested land in Colorado, primarily in the state’s lower elevation pinyon-juniper and oak
shrubland forests (CSFS, 2009). The Colorado BLM’s forested acres account for nearly half of their total
management area within Colorado and account for 17 percent of the total forested area of the state.
Therefore, managing forests and the climate-related impacts to them makes up a large part of their
stewardship responsibilities.
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Land-based livelihoods and climate change
The coding matrix between livelihood and explicit mention of climate change aimed to target places
where the BLM was considering the vulnerability of land-based livelihoods in the context of climate
change. However, when exploring the passages, it became clear that there are actually very few
examples of this. Most co-occurrences of the livelihood terms, like ‘grazing’ and ‘recreation,’ pointed to
passages where the BLM is recognizing these as impacts, stressors, and even contributors to climate
change. The few, brief passages where they look at how climate change will impact these livelihoods,
they do not delve into specifics. The BLM simply recognizes the potential impact and does not endeavor
to offer any management solutions. The reasons for this are unclear. Nevertheless, it would seem thus
far that these potentially vulnerable land-based livelihoods are not considered in the context of climate
change in the planning documents.
The livestock and recreation industries are economically valuable to the state of Colorado. Cattle
production (beef and dairy) in Colorado is a $3 billion industry with an additional $112 million from
sheep and lamb (Gordon & Ojima, 2015). The impacts of rising temperatures on livestock include heat
stress leading to reduced ability to gain weight, declining forage and soil quality, availability of feed
supplies, and potential increase of parasites and diseases (Joyce et al., 2013). The BLM allows livestock
grazing on 7.8 million of the 8.5 million total acres they manage within Colorado (BLM, 2017b), and
therefore, might need to consider the various potential impacts to the livelihoods that their land
supports. The BLM does address drought in their management plans and, in some cases, provides
grazing management strategies under drought conditions to reduce degradation to rangelands.
However, to increase the adaptive capacity of the industry in a changing climate, the impacts should be
considered more holistically and, when possible, specific management strategies could be addressed.
Colorado’s recreation industry also heavily depends on healthy natural resources and availability of
snow and water. This makes the recreation and tourism industry, which is estimated to bring in
between $8.5 and $15 billion per year in Colorado, particularly vulnerable to climate change (Gordon &
Ojima, 2015; Thomas et al., 2013). For example, the projected decrease of average streamflow would
have detrimental effects on rafting, fishing, and other water-based activities. Declines or shifts in the
timing of streamflow would impact the outfitters whose livelihoods depend on the number of visitors
and the reliability of the resource. Socio-economic impacts to ranching and recreation based livelihoods
would also reverberate into local communities. Therefore, the climate-related impacts to these
livelihoods should be considered seriously and in greater detail within the management plans. A more
specific discussion of how these public land-based livelihoods may be managed with flexibility under a
shifting climate may help increase the adaptive capacity of these livelihoods and industries. For
example, BLM staff could work with livelihood stakeholders to develop language that outlines the ways
a field office might outline permit alteration procedures in response to observed environmental changes
as part of NEPA proceedings for future permits.

Planning for variability
The purpose of these ‘planning for variability’ actions is to enhance the resilience of ecosystems to
natural disturbances such as drought. Although they do not explicitly mention resilience to climate
change, many of the impacts discussed (e.g. drought, fire) are associated with climate change. However,
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if these disturbances become more frequent and severe due to climate change, this should also be
accounted for within the management plans. The impacts associated with climate change will also be
more complex than simply responding to drought and fire. While it may be challenging to plan for the
uncertain interactions of multiple impacts in a changing climate, perhaps defining the possibilities and
potential responses would allow management to be more proactive rather than strictly responsive in
their adaptation measures. This may mean incorporating more defined, science-based thresholds and
decision-making frameworks that allow managers to anticipate the trajectory of change and
preemptively consider management strategies. The ‘planning for variability’ passages also illustrate how
adaptive management language can be included in the structure of planning documents. An adaptive
management framework for climate change could be developed for each field office and potentially
integrated into the RMP structure. To make this most applicable for land managers, it could be tied to
pre-existing monitoring and, when possible, defined thresholds.

Limitations
The aim of this grey literature review has been to carefully and thoroughly review BLM field office
planning documents and RAC meeting notes in both a qualitative and quantitative way. However, there
are limitations to what this type of study can accomplish and help us understand. Because there were
nearly 20,000 pages of documents reviewed, the search terms were developed to help us systematically
find and review key passages that included search times that we defined. Therefore, we were limited to
the passages that the search terms captured. While explicit mentions of climate change were certainly
captured, more nuanced discussions of resources could have been missed if they were outside of the
passages that included our chosen terms.
Additionally, because ‘planning for variability’ was not part of the initial research goals, these passages
were not coded systematically throughout the documents. The code started out as a way to highlight
passages of interest where a management action was being discussed in response to natural variability
and it was not intended to be included in the analysis. There are resources and impacts that may be
discussed in the context of ‘planning for variability’ that are not included in this analysis because they
were missed during coding.
Finally, this report provides interpretations of how the BLM is addressing climate change from an
outside perspective that is mostly based on what is contained in the documents. This analysis does not
take into account the other ways that climate change may be addressed by Colorado field offices in their
everyday, on-the-ground decision making and management.

Conclusion
Reviewing the planning documents for each Colorado BLM field office and associated RAC meeting notes
has provided insight into how climate change is currently being considered within the agency. Although
the field offices that have undergone the RMP revision process most recently (2015) appear to be
including a discussion of climate change in their PRMP and FEIS documents, there is still very little
inclusion in the final RMP. There may be several reasons for this, but awareness of this fact has already
prompted a deeper interest and conversation about how climate change can be more broadly
integrated in the planning process. Next steps include collaborating with a field office as it begins the
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process of developing a new RMP to encourage climate change dialogue early in the plan development
stages.

Implications for Management
Incorporating climate change into field office planning would potentially require top-down guidance
similar to what was released in 2016 by the Council on Environmental Quality pertaining to integration
of climate change into NEPA planning (CEQ, 2016). This could come from the departmental level in the
form of a detailed direction from the DOI. With defined guidance, perhaps it is possible to integrate
climate change into the framework of the RMP if it is considered in early stages of the planning process
and if it is required to consider in the drafting of the document. If planning staff and resource specialists
could look at potential impacts to their resources through the lens of a few plausible regional climate
scenarios, then perhaps considerations of climate change could be more broadly integrated in the
development of the document.
The result may be adaptive management language in the document that provides potential actions
based on defined thresholds or specific impacts. As previously noted, this may be difficult in the NEPA
process because exact actions or management directions will not always be clear. There is precedent
with adaptive drought management plans within the RMP (see Planning for Variability in the Discussion
section), however, it would need to be expanded to include a more robust suite of impacts and
resources. Building climate change into the development and structure of the document would require
resource managers to engage with the subject and encourage important dialogue within the field
offices. Because climate change is a large-scale challenge, planning for it may be a daunting task to local
field offices. For this reason, top-down direction and requirements may need to be defined by the BLM
or DOI administration to facilitate engagement. As RMPs are amended and new revisions of planning
documents are developed, the previous climate scenarios can be revisited and resource projections,
thresholds, and management direction can be refined.
While top-down guidance might be the most effective way to ensure climate change consideration in
resource management planning, there remains significant uncertainty over how U.S. climate policy will
develop. In the absence of a top-down directive (along with the necessary resources for
implementation), field offices interested in reducing their vulnerability to climate change and building
adaptive capacity may need to be more proactive to ensure climate change is being considered in their
planning documents.
Additionally, if the RMP is not viewed as the appropriate place for this scale of planning in the face of
uncertainty, there may be other ways to integrate climate change discourse into the culture and
structure of the BLM field offices. For example, there could be a standardized set of scenario planning
workshops at the field offices to ensure that managers are engaging with the topic when making
management decisions on the ground. Additionally, there could be a set of monitoring protocols
established that are reported upon systematically every few years. This information could be tracked
over longer periods of time than the 20 to 30-year lifespan of an RMP and the climate trends and
trajectories observed could inform the development of future management planning. While both of
these approaches would require time and resources to develop, the result could be the integration of
climate science into management decision making and field office planning.
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As climate change planning is developed, land-based livelihoods and vulnerable populations should be
considered. The grey literature review reveals that there is currently little documented discussion of
how climate change will potentially impact the livelihoods of those who depend on public land
resources. Rather, there is a greater discussion about how these activities, especially recreation and
grazing, act as stressors on resources and have the potential to exacerbate the impacts of climate
change. Nevertheless, people will be economically impacted by how the BLM plans to respond and
adapt to the impacts of climate change, and therefore their livelihoods should be considered by the
agency field offices when making management decisions.
As the stewards of 8.4 million acres of public lands in Colorado, the BLM should be addressing climate
change in their planning processes. How they plan for and adapt to the impacts of climate change will
affect the health of ecosystems and determine what our landscape looks like in the decades to come.
Whether they address it through their RMPs or through applied methods on the ground, climate change
should be made a priority of the agency, permeating every management decision that is made.
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Appendix I: List of Terms
climate-relevant terms

hydrograph

beetle

insect

climate

pathogen

climate change

precipitation

global climate

annual precipitation

climatic

average precipitation

climatic change(s)

increased precipitation

climatic conditions

river

climatic trends

river flow

disease

runoff

drought

soil moisture

emissions

streamflow/stream flow

evaporation

temperature

extreme

average temperature

extreme weather

global temperature(s)

fire

surface temperature(s)

fire frequency

temperature change(s)

fire intensity

temperature increase(s)

fire regime

temperature regime

fire severity

warmer temperature(s)

fire susceptibility

water temperature

frequent fire

unpredictable

intense fire

variability

severe fire

warming

flood

global warming

heat

water

heat wave(s)

water availability
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water level
weather
weather conditions

livelihood terms
archaeological
archaeology
biking
boating
fishing
guiding
hiking
hunt(ing)
mining
oil and gas
ranch(ing)
renewable energy
special events
tribal
indigenous
Kiowa
native
Ute
wildlife viewing
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Appendix II: List of Grey Literature Documents Analyzed
Colorado River Valley (CRV) ROD and Approved RMP Appendices
CRV ROD and Approved RMP
CRV PRMP and FEIS
CRV PRMP and FEIS Appendices
Grand Junction PRMP and FEIS
Grand Junction PRMP and FEIS Appendices
Grand Junction ROD and Approved RMP
Grand Junction ROD and Approved RMP Appendices
Gunnison PRMP and FEIS
Gunnison PRMP and FEIS Appendices
Gunnison ROD and Approved RMP Appendices
Gunnison ROD and Approved RMP
Kremmling PRMP and FEIS
Kremmling PRMP and FEIS Appendices
Kremmling ROD and Approved RMP
Kremmling ROD and Approved RMP Appendices
Little Snake PRMP and FEIS
Little Snake PRMP and FEIS Appendices
Little Snake ROD and Approved RMP
Little Snake ROD and Approved RMP Appendices
Royal Gorge PRMP and FEIS
Royal Gorge PRMP and FEIS Appendices
Royal Gorge ROD and Approved RMP
Royal Gorge ROD and Approved RMP Appendices
San Luis PRMP and FEIS
San Luis PRMP and FEIS Appendices
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San Luis ROD and Approved RMP
San Juan & San Miguel ROD and Approved RMP Appendices
San Juan & San Miguel ROD and Approved RMP
San Juan & San Miguel PRMP and FEIS
San Juan & San Miguel PRMP and FEIS Appendices
Tres Rios FEIS
Tres Rios ROD and Approved RMP
Tres Rios ROD and Approved RMP Appendices
Uncompahgre PRMP and FEIS
Uncompahgre PRMP and FEIS Appendices
Uncompahgre ROD and Approved RMP Appendices
Uncompahgre RMP
White River PRMP and FEIS
White River PRMP and FEIS Appendices
White River ROD and Approved RMP Appendices
White River ROD and Approved RMP
Northwest RAC Meeting notes 2010-2015
Southwest RAC Meeting notes 2010-2015
Front Range RAC Meeting notes 2010-2015
Abbreviations: RAC=Resource Advisory Committee; Approved RMP= Approved Resource Management
Plan; PRMP= Proposed Resource Management Plan; FEIS= Final Environmental Impact Statement; ROD=
Record of Decision
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Spatial Indicators of Sensitivity to Climate Stressors and Bureau
of Land Management Decision-Making
Executive Summary
• Lands managed by the BLM in Colorado are characterized by low average precipitation, low annual
net primary productivity of plants, and low mean annual water surface water supply when compared
to the state of Colorado and the nation.
• Aside from the greater Grand Junction and Cañon City/Pueblo/Colorado Springs areas, the majority
of communities located near BLM-managed lands are small populations and spatially isolated.
• Social Vulnerability Index scores are only slightly higher than the statewide average for census tracts
near BLM-managed lands. However, in each field office there are areas with distinctly high levels of
multiple vulnerability indicators. In particular, the Uncompahgre and San Luis Valley management
areas both contain substantial populations of people displaying high levels of socio-economic
vulnerability (e.g., poverty, low income, low educational attainment.)
• In the western half of the state, where most BLM-managed lands are located, local economies are
highly dependent upon natural resources with the highest concentrations found in the Little Snake
and White River Field Offices. Census tracts in the Colorado River Valley, Uncompahgre, Kremmling,
and San Luis Valley Field Offices also show extremely high levels of employment in natural resourcedependent fields.
• Outdoor tourism-related businesses also make up a substantial proportion of all jobs in many areas
located near BLM-managed lands, particularly near the upper Colorado River, the Royal Gorge Field
Office, and in the areas surrounding the cities of Gunnison and Ouray.
• Utilization of grazing permits is widespread across the state, and includes a number of operators in
Wyoming, Utah, and other more distant states. In terms of the intensity of grazing allotment
utilization – or Animal Unit Months (AUMs) per permit – activity is highly correlated with the size of
BLM-managed lands. Operators in the Little Snake, White River, and Grand Junction Field Offices
utilize the majority of public land grazing resources. 81% of grazing permittees’ listed addresses are
located within 30 miles of the grazing allotments they utilize. However, numerous permittees
operate primarily out of areas located over 130 miles from their permitted allotments. In every field
office, the majority of permitted AUMs are associated with a small number of large operators.
• Special Recreation Permit (SRP) activity is both widespread across the state and highly diverse with
over a dozen distinct activities listed in current BLM recreation program databases. In terms of
permit density, the Colorado River Valley and Kremmling management areas hold roughly a third of
all permits statewide. Hunting (including big game and mountain lions), rafting, and summer tours
represent the most common activities. In comparison to grazing permittees, SRP holders are more
spatially dispersed with many operators traveling hundreds of miles from their place of business to
utilize public land resources. In addition, many operators utilize both a) multiple resource sites, and
b) engage in multiple types of recreational activity.
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Introduction
Mapping Indicators of Sensitivity to Climate Stressors and Bureau of Land
Management Decision-Making
In order to gain a statewide view of the lands, livelihoods, and communities we examined throughout
this report, our team conducted a broad assessment of a number of publicly available datasets relating
to regional topography, climate, water supply, and public land ownership. To look more deeply at the
various communities with ties to public lands, we looked at datasets prepared by the U.S. Census
Bureau, which include both the best available demographic data for the state (based on the 2014
American Community Survey) as well as County Business Profile data. In addition, we also utilized the
Center for Disease Control and Prevention (CDC) Social Vulnerability Index (SVI), which compiles a
variety of demographic indicators that are associated with increased vulnerability to disasters and
climate-related hazards (see Flanagan et al. 2011). Through coordination with Bureau of Land
Management (BLM) staff and utilization of various public reporting systems, we were also able to
examine statewide patterns in public land resource utilization.
One key need that researchers and
agency collaborators identified through
Main Research Questions:
our broader co-production process was
the development of a series of map
1. Which regions (i.e., management areas,
layers containing basic information on
counties, cities) are most economically
the location and distribution of various
climate-sensitive livelihoods that rely
dependent upon BLM-managed lands?
upon public lands. Specifically, we
2. What are the primary public landhoped to characterize which areas
dependent livelihoods in each region?
(counties, census tracts, and cities) are
3. Which regions are likely to be most
most economically connected to public
vulnerable to climate change and BLM land
lands, and which public land-dependent
management decision-making?
livelihoods are most important in those
areas. At the same time, researchers
sought to explore the applicability of various publicly available demographic datasets and indices
commonly used in vulnerability assessments, to identify which populations with ties to public lands
exhibit high sensitivity to – and low adaptive capacity in the face of – climate and weather-related
hazards. Finally, we aimed to place these findings within the context of BLM decision making about
access to public lands they manage, as policies implemented at federal, state, and field office levels can
all have serious effects on the ability of public land users to respond and adapt to climate-driven
stressors.
In the following pages, we present some of the results of this ongoing effort as we examine the
attributes of communities that rely upon the natural resources and landscapes managed by the
Colorado BLM. To do so, however, we must first briefly look at the distribution of BLM-managed land in
the state, and the climate-sensitive livelihoods in which those lands play a role.
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BLM-managed Lands in Colorado
The BLM manages 8.3 million acres (approx. 13,000 square miles) of public land in Colorado, equaling
roughly 12% of all land in the state. The majority of these lands are found on the western slope, except
for lands near Cañon City and Alamosa, and numerous small tracts scattered throughout the state’s
southeastern counties.
These lands are divided into 3 management districts (Rocky Mountain, Northwest, Southwest) and 10
field office management areas (Map 1). Management area borders generally correspond to major
hydrological boundaries, save for the exception of the Royal Gorge Field Office, whose management
region encompasses public lands spread across the entire eastern half of the state. Across field offices,
the proportion of public lands and total acreage of BLM-managed land vary widely, as do the spatial
distribution of public land assets. In the Little Snake and White River management areas, for example,
BLM lands are heavily concentrated in the west, US Forest Service (USFS) lands dominate in the high
elevation east, and private and state lands are intermixed in between. In the Gunnison and
Uncompahgre management areas, private agricultural and residential properties are nearly surrounded
by a buffer of BLM lands that gives way to USFS lands at higher elevations. High levels of fragmentation
are also found in several field offices, due to complex local land settlement, sale, and development
histories.
BLM public lands are characterized by low annual average precipitation (Map 2) and, as a result,
relatively low net annual vegetation productivity (measured as total estimated CO2 uptake minus total
plant respiration of CO2; Map 3). These areas are also typified by their low annual water supply, i.e., total
precipitation minus evaporation and evapotranspiration from plants (Map 4; see also Brown et al.,
2008). As a result, most BLM-managed lands also have a high reliance upon nearby highland forests for
much of their annual surface water supply (Weidner and Todd, 2011). Ecologically, they are dominated
by sagebrush and pinyon-juniper vegetation cover types, the latter of which highly vulnerability to
climate change-induced increases in wildfire, drought, and insect outbreaks (CNHP 2015).

Land Tenure by Field Office Management Area
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Figure 2: Land tenure statewide, by field office management area. Note: Royal Gorge Field Office totals for private land are not
fully depicted. In general, BLM lands play the largest role in the western half of the state.
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Map 1 - Colorado Land Management Mandates and Bureau of Land Management Administrative Boundaries.
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Map 2 - Colorado Average Annual Precipitation (1980-2010)
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Map 3 - Colorado Average Annual Net Primary Productivity (2000-2015)
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Map 4 - Colorado Historical Average Net Annual Water Supply. Water supply values are equal to total precipitation minus total
evaporation and evapotranspiration. See Brown et al. (2008).
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BLM Lands and Land-based Livelihoods
BLM lands are managed for multiple productive, consumptive, and passive uses under the Federal Land
Policy and Management Act and various other federal legal frameworks (See Coggins 1983; Vincent et
al. 2014). These uses support a variety of livelihoods, many with important cultural and economic
significance to the numerous small towns and cities that typify the regions where public lands are found.
We examined two types of livelihoods with both a high dependence upon ecosystem services provided
by BLM-managed lands and a high chance for potential feedbacks on landscapes altered by climate
change, specifically: livestock grazing (i.e., cattle and sheep) and outdoor recreational tourism (Knapp
2011; McNeeley 2014; Lukas et al. 2014).

Livestock Grazing Permittees
Approximately 7.5 million of the BLM’s 8.3-million-acre management mandate is utilized to some degree
for the grazing of livestock such as cattle, sheep, and goats, with most utilized as seasonal grazing lands
for cow-calf cattle operations. Statewide, the BLM Rangeland Administration System lists 2,193 grazing
permits distributed across 1,252 individual livestock operations (RAS 2016). Across these permits, over
563,000 animal unit months (or AUMs, i.e., the amount of forage required for a cow-calf pair or
equivalent for one month) are currently permitted, with the majority (57%) allocated within allotments
found in the Little Snake, White River, and Grand Junction management areas (Figure 3). Under optimal
usage conditions, public lands could provide enough forage for just under 50,000 cow-calf pairs each
year. However, most public land users also utilize equal or greater tracts of private land pastures, with
BLM-managed rangelands only rarely being utilized year-round, and then only as part of a broader
grazing portfolio. Depending upon range conditions, permittees may also under-utilize their permitted
allotments in a given year, such as in the case of drought, where grazing pressure might precipitate
landscape degradation or simply not be worth the additional stress to cattle.
In terms of climate change, ranchers who utilize public lands in Colorado face a number of challenges,
both direct and indirect. Most notable among these is the increased incidence of drought, which can
reduce range productivity, reduce feed crop yields, reduce water availability for livestock, and increase
rangeland degradation due to grazing activity (Joyce et al. 2013; Polley et al. 2013). Examining historical
billing data shows a clear pattern: during severe to exceptional drought, statewide rangeland utilization
markedly decreases due to reduced forage productivity (Figure 4). On public land allotments, where
water infrastructure development is generally costlier and less profitable than on private land, drought
can also lead to reduced streamflows and surface water availability during the late summer, making
even potential grazing sites infeasible. However, reduced water availability in the late summer can also
occur during nominally “wet” years due to rapid runoff and high summer temperatures, a scenario likely
to become increasingly common in the future (Gordon et al. 2015). Ranchers can also be negatively
impacted by changes in intra-annual variability in precipitation and seasonal timing, especially those
whose permitted usage time aligns with seasonal plant phenology (Polley et al. 2013). Cattle – and to
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some degree sheep and goats – are also highly sensitive to extreme heat conditions, which can cause
physiological impacts, and reduced feeding behavior, fecundity, and weight gain.

BLM Colorado – 2016 Grazing Permits and AUMs by
Management Area
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Figure 3: Grazing Allotment utilization by BLM field offices and BLM National Conservation Area management program. Total
Permitted AUMS maximum currently allowed amounts. Suspended AUMs represent historically present grazing resources that
are no longer considered available to permittees. Temporarily suspended AUMs are representative of temporary reductions in
allotment utilization. Permits are presented here as raw totals; many operations with high overall utilization of public lands
have multiple permits. Likewise, numerous allotments are grazed by more than one operation. Source: June 2016 Rangeland
Administration System Reports, Colorado Bureau of Land Management.

Public land grazing permittees exhibit increased sensitivity to poor landscape conditions when
compared to ranchers using only private lands. This is mainly due to factors that arise when the public
land allotments they utilize are also marked for conservation or other productive activity such as wild
horse herd management (Gangwer 2011). Moreover, because of the lengthy permitting and
environmental impact assessment processes associated with groundwater development (and, in some
particularly dry public land areas, the fact that there is no groundwater to develop), public land grazing
permittees also face challenges to adaptation in the face of shifting surface water availability patterns.
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Figure 4: Statewide grazing allotment utilization and drought, 2002-2015. Sources: U.S. Drought Monitor; Colorado BLM
Economics Staff.

Special Recreation Permittees
Public lands play a critical role in Colorado’s status as a world-renowned outdoor recreation destination,
and the lands managed by the BLM are no exception. In 2015 alone, BLM lands in Colorado were host to
over 7.6 million visitors engaging in a variety of activities, such as camping, off-road travel, horseback
riding, and hunting (BLM 2015). Most of this activity is undertaken by individuals and families, and
generally does not require any sort of permit unless activities (e.g., hunting and fishing) fall under the
authority of state agencies (such as Colorado Parks and Wildlife, which issues hunting licenses). When
businesses such as guides and outfitters seek to utilize public lands, however, they must first acquire a
permit from the appropriate field office, known as a “Special Use” or simply “Special Recreation” permit.
These permits, issued generally year-to-year, outline when, how, and with what intensity various public
land resources can be used, and are highly sought after by regional operators hoping to give their
customers access to high value areas (e.g., trophy elk hunting areas or headwater river access points), or
to gain a means to supplement private property and leases. The most recent available data from the
BLM on Special Recreation permits (received in the late summer, 2016) lists 605 special recreation
permittees statewide, spanning over a dozen distinct recreational business types (Figure 5; Table 5).
These include, (but are not limited to): hunting, fishing, and rafting guides; horseback tours, backcountry
skiing excursions, environmental education programs, photographer training, and rock climbing
instruction. BLM lands in Colorado also host a number of large outdoor events, such as bicycle
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motocross (BMX) and foot races, as well as a limited number of off-road vehicle competitions and
exhibitions (Figure 5; Table 5).
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Figure 5: Special Recreation Permits by field office and Permitted Activities. Source: 2016 CO BLM Recreation Permit Data; BLM
Staff.

Special Recreation permit activities and associated businesses are likely to vary in their direct sensitivity
to climate impacts, given the broad range of dependence upon different ecosystem services. Activities
such as environmental education, mountain biking (BMX) events, off-highway vehicle activity (e.g., allterrain vehicles, motorcycles, or rock-climbing jeeps), rock climbing, special events, guided tours, and
other non-extractive activities like photography expeditions can occur under a broad range of climatic
conditions, barring the occurrence of acute weather or climate events (e.g. storms, blizzards, wildfires,
etc.). Others, such as hunting, fishing, and rafting face more acute challenges, as they rely upon a variety
of sensitive ecosystem services (e.g., stream flows, winter snowpack, wildlife habitat condition, forage
availability, and so on) as well the predictability of seasonal animal phenology and behavior (e.g.,
migration, spawning, and peak runoff timing, and intra-annual stream temperature patterns). Perhaps
most acutely sensitive over the long term (30 years or more) are those activities that rely directly on
historical winter-time weather patterns and conditions, such as back-country skiing, winter-time guided
tours, and seasonally-dedicated festivals, as snow-pack, winter temperature patterns, and the timing of
spring conditions are all already undergoing significant changes, particularly on the Western Slope
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where most BLM recreation resources are located. In general, however, all Special Recreation Permit
holders are subject to the BLM’s obligation to maintain landscape and ecosystem condition, a process
that can be significantly complicated by climate and inclement weather conditions.
Table 5: Special Recreation Permits by Managing Entity and Permitted Activity Type. Source: 2016 BLM CO Special Recreation
Program Data.
Managing
Entity
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Rafting

CO River
Valley
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94

13

49
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Tours
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94

20
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8
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9
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Analysis Approach
Indicators of Social Sensitivity to Climate Stressors
In order to visualize the statewide distribution of communities with factors that predisposed them to
damages from climate change, we looked primarily to community level (i.e., census tract – see sidebar)
U.S. Census, American Community Survey (ACS), and County Business Profile datasets, which provided
population, demographic, and employment estimates for 2014. To make this process more efficient, we
also utilized the CDC SVI dataset, which provides an array of ACS data that identifies census tracts that
have reduced capacity for responding to and recovering from disaster events – such as poverty, low
educational attainment, or other marginal statuses – in an easy to analyze format (See Flanagan et al.
2011). Although not designed specifically with sensitivity to important factors such as increased climate
variability and long-term ecosystem change, we used these data as a baseline set of indicators for
communities’ abilities to cope with and adapt
to increased livelihood and natural resource
U.S. Census Tracts and Community Scale
stress. County Business Patterns data were
Spatial Demographic Data
aggregated on both census tracts and field
office management areas, and mapped to
Census tracts are statistical sub-divisions of a
highlight contrasts between specific
county (or equivalent spatial unit) used by the U.S.
economic dependencies in the natural
Census Bureau to ensure that census data gathered
resource and tourism found in the regions
every 10 years correspond to existing communities
where permittees operated. To better
and population density. They vary in size in inverse
understand this dataset (which aggregates
proportion to their population density, as they are
various livelihoods under broad employment
intended to contain roughly the same number of
themes) county-level reports from the
individuals in each tract (i.e., between 1,200 and
Headwaters Economics Economic Profile
8,000 people) (U.S. Census Bureau, 2017). This
System were utilized to isolate information
means that census tracts in dense urban areas are
on specific livelihood strategies and the
small, while rural tracts are often quite large – in
relative importance of different livelihood
Colorado, for example rural tracts can cover most of
sub-sectors (e.g., agriculture vs. mining
a given county’s area. Further, while census tracts
within “natural resource employment” data).
are designed to correspond to existing community
The incidence of a census tract (or other unit)
and jurisdictional boundaries, it is important to
with a high percentage of all jobs in these
understand that economic and social ties –
industries was taken as an indicator of
particularly in market driven livelihoods like
greater dependence, and therefore, higher
livestock agriculture and recreational tourism –
potential sensitivity to climate stressors that
important connections can exist both between
alter or reduce ecosystem service functions.
neighboring communities and those located many
hundreds of miles away. In the same way,
connections between communities and public lands
can be complex, and can span across state and
county lines.
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Use Density and Network Maps – Social Connections to Public Land Resources
Beyond baseline indicators, we also looked at specific patterns of public land resource usage both
statewide and at the field office and community level. To do this, we gathered data on current
permittee activity and usage statistics through conversations with BLM recreation permitting staff and
accessing the Rangeland Administration System, the BLM’s public portal for grazing program reporting.
These data were geocoded based on both resource and operator locations, and analyzed both for spatial
density of resource utilization and of business operations. We also aggregated these data on each field
office area for mapping and comparison purposes.
To better understand the connections between the recreational economies and public lands, the XY to
Line function in ArcGIS was used to draw links between operation address points and the location of
their first-listed use units. Although additional linkages would provide a clearer view of operators that
utilize multiple resources – and that engage in multiple types of activities – this approach is meant to
highlight the connections between specific recreation land use types and the communities that benefit.
For grazing permittees, allotment usage statistics were aggregated at the community (i.e., town or city)
level and visualized using proportionally sized symbols depicting amounts grazing permit activity and
numbers of BLM-dependent businesses. These data were also joined to BLM grazing allotment
shapefiles to depict usage patterns and concentration across the state and within each field office.

Index of Sensitivity Indicators
To simplify interpretation of statewide patterns in public land dependency and socio-economic
sensitivity indicators, we assigned census tracts with a simple Boolean designation (i.e., 0 or 1) based on
their inclusion in the top quartile of four variables identified in earlier steps of the analysis:
1)
2)
3)
4)

permitted public land grazing AUM totals per tract,
total number of Special Recreation permits per tract,
natural resource and tourism industry employment percentages per tract, and
totaled Social Vulnerability Index scores.

We then summed these numbers, yielding a per tract score of 0-4, with 0 scores representing little or no
heightened sensitivity to climate stressors and a 4 signifying an area where all four indicators are high.
This allowed us to explore both the particular drivers of sensitivity, and at the aggregate level places that
exhibit particularly high sensitivity on multiple or all indicators.
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Results
Social Vulnerability Index Scores
The maps on the following pages (Maps 5-10) portray statewide population (by city) and census tract
level CDC SVI scores converted to statewide percentile ranks (where a rank of 100 signifies extremely
high vulnerability relative to the rest of the state, and 1, the lowest). Individual thematic index scores for
tracts that intersect with BLM-managed lands are also displayed, with county names provided for tracts
within the top quartile of each respective thematic index score.
Statewide, there are approximately 1.3 million people living in tracts with BLM lands, with 870,000
located near the large contiguous tracts found throughout the nine western field office management
areas and the area surrounding Cañon City (where most of that management area’s mandate is located;
Map 5). Of this latter category, roughly 13% of the population (113,000 people) is living in poverty, a
figure only slighter higher than the statewide rate of 12.8%. Overall, tracts with BLM lands trend
towards slightly higher vulnerability index and thematic index scores compared to the state as a whole.
Several patterns emerge when comparing scores aggregated at the field office level. The San Luis Valley,
Uncompahgre, and Grand Junction management areas all contain a substantial number of rural census
tracts with potentially highly vulnerable populations, and aggregate vulnerability scores in all themes
well above statewide averages. Many of the tracts with fragmented BLM lands in the southwestern
portion of the Royal Gorge Field Office area also exhibit increased CDC SVI scores, and contain some of
the highest scoring tracts in the nation (e.g., Bent County). Near the Royal Gorge Field Office’s more
contiguous holdings near Cañon City in Fremont County, CDC SVI scores are high. This area is where the
majority of the Royal Gorge Field Office’s permitted activities take place, and where most of the
permittees are located.
In the Colorado River Valley and Kremmling Field Offices areas, vulnerability scores are generally near or
below average. However, there are several notable exceptions, specifically areas of Eagle, Grand, and
Garfield Counties, where high levels of poverty, limited English language ability, and increasingly aged
populations are all evident. Scores in the Tres Rios management area also range widely, with slightly
above average vulnerability scores in Dolores and Montezuma Counties, including the Ute Mountain Ute
Indian Reservation due to high levels of poverty and low educational attainment. Similarly, the Little
Snake and Gunnison management areas, while both having average vulnerability scores well below the
state average, nevertheless contain areas of high vulnerability scores. In the Little Snake area, a cluster
of poverty and unemployment is counterbalanced by relatively wealthy and highly educated residents in
the more populous Steamboat Springs. In the city of Craig, areas of relatively high wealth and
employment surround small urban tracts with distinct concentrations of poverty and low educational
attainment. In the Gunnison Field Office, clusters of poverty and unemployment – largely associated
with the town’s large university student population – are similarly offset by at-or-below average
vulnerability scores throughout the rest of the field office. In the White River Field Office, low levels of
poverty and other vulnerability indicators co-occur with a high incidence of trailer homes and other
potentially sensitive housing infrastructure. Indeed, across all field offices, vulnerability scores for poor
housing quality and living conditions are generally above average (see Map 10).
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Map 5 - Population by City or Census Designated Place. Circles denote population size based on data from the 2010 U.S. Census.
Note that, with the exception of the Grand Junction area, the region surrounding BLM lands near Cañon City, and a handful of
medium sized towns, the vast majority of communities located near BLM lands are small and, in many cases, isolated.
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Map 6 - CDC Social Vulnerability Scores, based on 2014 U.S. Census and American Community Survey Data. This map shows the
aggregated totals across all themes found in maps 6-10, below.
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Map 7 - 2014 CDC SVI Socio-economic theme. Poverty, Unemployment, Low Income, and Low Educational Attainment (i.e.,
persons without a high school diploma) are aggregated in this theme. For tracts in the top 25 th percentile (high socio-economic
vulnerability), the names of the tracts’ county government are provided.
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Map 8 - 2014 CDC SVI Household Composition Theme. This thematic layer highlights census tracts with high levels of elderly
individuals, children, disabled persons, and single-parent households. For tracts in the top 25th percentile (high housing
composition vulnerability), the names of the tracts’ county government are provided.
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Map 9 - 2014 CDC SVI Minority Status and Language Theme. This thematic layer highlights tracts with relatively high levels of
minority persons (i.e., Hispanic/Latino, Black, Native American, Asian, etc.) and persons with limited English language ability. For
tracts in the top 25th percentile (high proportions of minority and non-English speaking person), the names of the tracts’ county
government are provided.
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Map 10 - 2014 CDC SVI Housing Theme. This thematic layer highlights census tracts with high proportion of person in various
types of unsafe or particularly disaster-sensitive housing situations, such as living in a mobile home, living in crowded or highoccupancy buildings, or living without access to a vehicle. For tracts in the top 25th percentile (high housing vulnerability), the
names of the tracts’ county government is provided.
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Natural Resource and Tourism Employment
County Business Profile data relating to employment in the Agriculture, Fishing, Hunting, and Mining
sectors depict the relative importance of natural resource based livelihoods across each field office and
census tract (Map 11). Natural resource employment is well above average in all but a few census tracts
that intersect with public lands. Based on percentages, western Moffat County and Rio Blanco County in
the Little Snake and White River Field Offices, respectively, stand out, with between 50-70% of all jobs in
those areas being in natural resource related fields, mainly mining and, to a lesser degree, ranching
(Map 11). This also holds true for northern Eagle County in the Colorado River Valley Field Office as well
as for the numerous small towns in Alamosa County in the San Luis Valley Field Office. In the
Uncompahgre Field Office, areas around Delta and Montrose also show high levels of natural resource
livelihood dependence. This is also the case for Jackson County, which contains more than half of the
Kremmling Field Office’s public land responsibilities (as well as the Arapahoe Wildlife Refuge). Natural
resource livelihood dependence is also high surrounding the areas of fragmented land holdings in
southeastern Colorado managed by the Royal Gorge Field Office – as is, indeed, the case for most of the
eastern portion of the state beyond the Front Range, irrespective of public land patterns.
To capture tourism-related employment, we used the Art, Entertainment, Recreation, Food, and
Accommodation statistics found in the County Business Profiles, and mapped these at both the census
tract and field office level (Map 12). Across the 9 western field offices, employment in these fields is well
above statewide averages, with many tracts owing over half of their total employment to tourismrelated jobs. Here, the Kremmling, Colorado River Valley, and Gunnison Field Office management areas
show particularly high dependence upon tourism-related industries – owing in no small part to the
region’s world-renowned ski resorts and various other outdoor recreation activities. This is especially
true in communities around the Upper Colorado River, Lower Gunnison Basin, and near the Dolores
River – all of which, as will be shown below, are highly active areas of public land utilization. In the Little
Snake and Tres Rios Field Offices, tourism and service sector employment is only somewhat higher than
statewide averages, particularly in areas around Steamboat Springs and the Upper Animas River,
respectively. Similarly, tracts north of Cañon City in the Royal Gorge Field Office show particularly high
tourism-related industry dependence amid a broader management area whose complex, urbanized
economies are generally only indirectly connected to the state’s public land system.
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Map 11 - 2014 County Business Profile Data: Jobs in Agriculture, Fishing Hunting, and Mining by Census Tract and field office
Management Area. County names are provided for tracts with natural resource employment percentages above 40%.
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Map 12 - 2014 County Business Profile Data: Jobs in Arts, Recreation, Entertainment, and Hospitality fields. County names are
provided for tracts with over 60% of all jobs in these tourism related fields.
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Grazing Utilization
Maps derived from Rangeland Administration System datasets depict the breadth, intensity, and field
office level patterns of grazing allotment usage throughout the state. Grazing allotments on public lands
have connections with ranching operations both across and outside of the state, and can vary
dramatically with regards to their utilization by individual permittees.
Across the state, the Little Snake, White River, and Grand Junction Field Offices stand out, both in terms
of permitted AUMs and total number of operators (See Maps 13 and 14). These field offices are also
home to some of the most highly utilized tracts in the state, as shown in green on Map 13. Altogether,
these three field offices manage over half of all the AUMs apportioned by the BLM statewide. Notably,
some of the largest operators within these field offices do not actually operate primarily out of those
field offices (Map 15). Statewide, roughly 15% of all AUMs are associated with permits held by
operators in Utah, Wyoming, and to a lesser degree, Texas (Map 15). In this same vein, some of the
largest operators using allotments in the White River Field Office live and work in either the Little Snake
or Colorado River Valley Field Offices, near Craig and Silt, respectively. This pattern of cross-boundary
connection holds true within the state more broadly, with large operators seemingly building portfolios
of public land resources across multiple field offices as they have grown over time (Map 15). A
significant aggregation of grazing permittees operating out of offices located in the northern Front
Range are notable for the connections they suggest between public land resources and relatively distant
economic and social structures, be they local livelihood-driven organizations (Cattleman’s Associations,
for example) or local political decision arenas. For example, one operator who was interviewed as part
of our case studies primarily operates on ranchland located near Denver, but utilizes extensive tracts
near Dinosaur National Monument during the spring and summer, and so became involved in local
efforts there to better manage wild horse herds.
Within each field office, there is also a distinctly skewed allocation of AUMs and acreage to a small
number of large operations, with the top 10 operators in each field office utilizing between 35% and
73% of all AUMs permitted within a given management area (Figure 6). This pattern is also evident at
the state level, with the top 10% of all operations with grazing permits (roughly equal to the number of
operations with over 1,000 permitted AUMs) utilizing 64% of all public land forage (Figure 7). This
distribution fits with previous research on public land grazing operations, which identified 8 distinct
classes of operator ranging from large corporate operations and family ranches focused on beef
production to small, “hobbyist” operations focused primarily on cultivating a ranching lifestyle (Gentner
and Tanaka 2002). It is notable that small permits with fewer than 500 AUMs far outnumber large
operations – as well as operations whose use of public lands is likely largely incidental due to historical
land fragmentation. However, while particularly large operations that heavily utilize public lands may
not appear vulnerable due to access to significant land and herd resources, this does not always
translate directly into readily available cash reserves needed for quick response. Further, their utilization
of significant expanses of public land resources means that their decision-making processes can have
impacts (for good or ill) on landscape condition and field office management efforts. At the same time,
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these large operations might also be negatively impacted by disruptions in the local economy, either
through interruptions in feed, infrastructure material, or labor.
At the community level, several cities and towns have high levels of grazing allotment utilization,
specifically: Craig, in the Little Snake Field Office, whose operators utilize almost 20% of all AUMs in the
state; Meeker and Rangely (White River); Rifle and Mack (Colorado River Valley); the greater Grand
Junction area; and, in the Uncompahgre Field Office, the communities of Montrose and Hotchkiss
(Figure 8). In the Gunnison, San Luis Valley and Tres Rios Field Offices, grazing allotment utilization is
generally lower and less concentrated (Map 13).

Map 13 - Grazing Permittees: AUMs per Permittee City of Residence and Acres per AUM by allotment. A larger ring signifies a
greater amount of AUMs associated with a given community. Allotments, shown colored by the number of acres divided by the
number of AUMs, are meant to portray which allotments are more densely stocked, and which have minimal or no grazing
activity.
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Map 14 - Permittees per city, based on 2016 BLM data from the Rangeland Administration System. In terms of the number of
businesses that utilize BLM-managed grazing resources, northwest Colorado and the Colorado River Valley again stand out.
However, operations with BLM permits can be found in almost every portion of the state.
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Map 15 - Grazing Permittee Business Locations and links to BLM-managed Resources. Lines differ in color based on their length.
The clear majority (1,792 of 2,232 permits) of permits belong to businesses located within 40 miles of the resources they use. At
the same time, grazing resources are utilized by businesses located up to 1700 miles away (see inset map).

That said, closer examination of these areas yields a small number of large operations (Figure 6) in areas
with high CDC SVI scores, as well as heavy dependence upon natural resource and tourism-related
livelihoods. In the Royal Gorge Field Office, grazing allotment utilization is heaviest near Cañon City –
also a region heavily influenced by natural tourism – with only minor utilization occurring within the
highly fragmented BLM holdings scattered across the rest of the state (Map 13, Map 14). When ranked
by total operator AUMs, three of the top 20 cities with permittees operating within Colorado are not
actually located in the state: Rock Springs and Savory, Wyoming – located just across the northwestern
border from the Little Snake area, and Weathorford, TX, the home of a single large operator with
allotments managed by the Gunnison Field Office (Figure 8).
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Figure 7: Grazing utilization across different classes of permittees, based upon their total AUMs across all permits. Across the
1,252 uniquely named businesses with BLM grazing permits in Colorado, 126 have over 1,000 AUMs permitted, and these
operators comprise roughly 64% of all BLM grazing activity statewide.
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Figure 6: Total numbers of grazing permittees and the percent of all AUMs permitted to the top 10 individual operators in each
field office management area. To varying degrees, the top public land users in each field office utilize disproportionate amounts
of the total available resource.
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Figure 8: Top 20 Cities by Total Permitted AUMs and by Number of Grazing Permittees.

Recreation Resource Utilization
Resource use density and teleconnections maps (16-24, below) demonstrate both the widespread and
highly diverse patterns of recreational business utilization of public land across the state – and, in a few
cases – the nation. Nowhere is the connectivity of BLM-managed lands with the broader regional
economy more evident than in relation to big game hunting (Map 17). Concentrations of big game
hunting can be seen in a few key areas, specifically the Little Snake and White River Field Offices, whose
special recreation permitting (SRP) programs are almost entirely absorbed with hunting activity, both for
big game and mountain lions. Big game and lion hunting also play a substantial role in the Uncompahgre
and Royal Gorge Field Offices, where they comprise roughly half of all permitted activities (Map 17).
Guided tours – particularly in the summer season – are widespread across the state in all but the Little
Snake and White River Field Offices (Map 19).
In the Colorado River Valley and Kremmling Field Offices, river-related activities take the forefront (Map
18, 20). The headwaters of the Colorado River – located at the boundary of these two management
areas – is the dominant region for these activities on public land, as well as the heart of BLM recreation
land, in the state. With regards to river-related permits statewide, 25% are in the Kremmling and
Colorado River Valley Field Offices. When river-related activities and all other SRP activities are
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considered together, these two field offices have about 33% of all statewide permits. The Kremmling
and Colorado River Valley Field Offices are also popular sites for a variety of other activities, including
special events, miscellaneous service and educational activities, off-highway vehicle (OHV) activity, rock
climbing, and small amounts of public land back-country skiing (Maps 21-24). Perhaps more notably,
these two field offices also show the highest level of diversity of activity per individual permit. Although
just over 90 businesses are permitted to use public lands for recreational purposes in each area, these
permits are utilized for on average 1.5 activities per permit (e.g., rafting and fishing; hunting and fishing,
guided tours and backcountry skiing, etc.), with several operations engaging in up to 4 types of activity
on a single permit.
Recreation activities in the Gunnison and Uncompahgre Field Offices (including the Gunnison Gorge
National Conservation Area) are also quite prominent, and, as in the Upper Colorado region, highly
diverse. In the Uncompahgre, rafting, hunting, fishing, mountain climbing and numerous other permit
types can be found throughout the region, particularly along the Dolores River. In the area around
Gunnison and near Silverton, guided tours, hunting, rafting, and special event permits held by
businesses in the area form a critical part of the area’s economic and cultural lifeway. In the Royal
Gorge, Grand Junction, and Tres Rios Field Offices, activities are quite diverse as well, albeit with a
greater inclusion of OHV, bicycle motorcross (BMX), rock climbing, educational, and other activities
compared to the river-driven recreation economies to the north. The Tres Rios Field Office management
area’s unusually high elevation BLM lands (only recently transferred to control of the Gunnison Field
Office) are the site of substantial OHV and backcountry skiing activity. Special Recreation Permit (SRP)
activity is lowest in the San Luis Valley management area, where only 2 of the area’s 16 permits are held
by operations located within the management area (Map 16). Here, OHV activity and rock climbing
comprise the bulk of the San Luis Valley Field Office’s management domain (Map 21 and 24,
respectively).
Teleconnections – or long-distances between an operator’s listed addresses and the resources they
utilize – are common across the SRP program and are evident for nearly every listed activity. Maps 16-24
illustrate connections between businesses’ listed place of business (or residence, as is often the case)
and the resource sites they utilize. Note, however, that only the first listed activity site is depicted in
these maps. Many operators utilize multiple resource areas depending upon local conditions. Likewise,
many of these operators also engage in multiple types of activity, and may do so either at a single site or
across a broad portfolio of public and private resource areas. Further, while most operators are located
relatively closely to the sites they utilize, many are located at great distances, with several operators
along the Front Range and across the nation. Likewise, many operators in the western field office
management areas utilize resources in multiple field office areas.
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Map 16 - Special Recreation Permittees by place and city of residence. Rings depict the relative number of permittees per city.
Note the high levels of permitting across numerous Colorado River Valley communities, as well as the overall concentration of
permits in the west-central portion of the state. City names appear on all cities with SRP holding businesses. As with grazing
permittees, the SRP program also attracts operators across the nation.
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Map 17 - Hunting Activity by SRP holding operations. Icons depict the number of permittees operating at a given resource site,
and dots depict the location of the operation with a permit. Orange lines depict the links between these resources and
operations. Hunting is the most frequently listed activity in the SRP database, and is widespread in all but the San Luis Valley
Field Office management area. Hunting activity is especially concentrated in northwestern Colorado. Note: in this and the
following maps, icons were placed only on the primary activity area. Many operators, however, use multiple resource areas
depending on the time of year, the species sought, and local conditions.
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Map 18 - Rafting Activity and Rafting Businesses. Icons represent rafting activity sites, with lines connecting to dots located at
the permit holder’s address. Rafting activity is the second most commonly permitted activity on BLM lands, and is concentrated
heavily along the Colorado and Uncompahgre rivers.
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Map 19 - Guided Tours and Guided Tour Operations. Icons depict activity sites and are sized by number of permittees at each
site. Dots and lines connect operator locations to activity areas. Summer tours are common throughout the state. Winter tours,
on the other hand, are found mainly in the Gunnison and northern Tres Rios management areas.
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Map 20 - Fishing Activity and Fishing Businesses. As with rafting, fishing activity is concentrated in the upper Colorado and
Uncompahgre basins, with limited activity in the Gunnison, Tres Rios, and Little Snake management areas.
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Map 21 - Mountain Lion Hunting and Off-Highway Vehicle Use. Mountain lion hunting is also common throughout BLM lands.
Like big game hunting, lion hunting often attracts operators from far afield of their actual hunting grounds, and often use
multiple areas per permit. Off highway vehicle activity, while also widespread, is limited to only a handful of areas and often
requires special considerations for site selection due to potential negative impacts to the landscape.
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Map 22 - Special Events and Mountain Biking Activity. While special events are widespread - and highly varied in their character
- mountain biking (or BMX) activity is concentrated in the Grand Junction Field Office area. Both activities attract operations
from across the state, as well as (especially in the case of BMX activity) numerous Utah operations.
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Map 23 - Environmental education and miscellaneous activities. Miscellaneous activities include a wide variety of different,
generally non-consumptive and service based activities, such as photographic tours, transportation services in and out of public
land areas, or guided wildlife viewing.
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Map 24 - Mountain Climbing and Backcountry Skiing Activity. Although backcountry skiing activity is highly limited across the
state, it occurs in areas, like the Gunnison and Colorado basins, where skiing and other recreational activity levels are high.
Mountain climbing is concentrated most heavily along the central and southern Front Range, but can be found through the west
central region.
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Index of Sensitivity Indicators
To provide an overview of the findings of the previous sections, we placed the various indicators
examined into an index, depicted below in Map 25. Here, we flagged census tracts (using a simple
Boolean, 0 or 1 operator) in the top 25th percentile for the CDC SVI, natural resource and tourism
employment, grazing allotment utilization, and special recreation permit activity. The result of this
index yielded an index score, from 0 to 4. Tracts with a zero score are characterized by limited natural
resource or tourism labor market share, low CDC SVI scores, and little to no BLM resource use for
grazing and recreation. Areas with a score of 4 – in this case, western Rio Blanco County and Eagle
County – are characterized by high levels of permitted public land use, high dependence upon natural
resources (such as in the case of western Rio Blanco, where mining provides 37% of all jobs and
agriculture provides over 9% (Headwaters Economics 2017)) or tourism industries, and high CDC SVI
scores.
Overall, areas in northwestern Colorado – i.e., the Little Snake and White River Field Offices – exhibit
particularly high levels of potential sensitivity. Census tracts in the Grand Junction, Kremmling, and
Colorado River Valley Field Offices also exhibited high sensitivity, owing to their high utilization of
recreation permits and high dependency on tourism-related industries. Here, portions of Eagle County
are highly sensitive on all indicators; i.e., grazing activity, recreation permitting, social vulnerability index
scores, and climate-sensitive sector employment are all high. Jackson County, in the Kremmling
management area, also stands out, due to high levels of grazing utilization and a high dependence upon
agricultural jobs (with 21% of all jobs being through farms), and (to a lesser degree) high levels of
tourism-driven employment. This pattern also holds true in the Gunnison, Uncompahgre, San Luis
Valley, and Tres Rios management areas, particularly in northern Delta County, and Saguache and
Hinsdale counties in the lower Gunnison Basin. In the Royal Gorge management area, only those tracts
located along the Upper Arkansas River showed particularly elevated index scores due to high levels of
recreation and grazing resource utilization in that region. Areas further to the east, e.g., Kiowa and
Otero counties, score high due to high CDC SVI scores and high levels of agricultural employment.
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Map 25 - Index of Sensitivity Measures. Select counties referenced in text are illustrated here.
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Conclusion
In this component of the project, we illustrated some of the patterns of public land utilization within
climate sensitive livelihoods across the state, and the status of the communities in which those
livelihoods are important. To do so, we have looked at a variety of publicly available data, as well as
proprietary information provided by the Colorado BLM. We demonstrated just some of the complex
interconnections between communities and the public lands managed by the BLM, particularly within
the ranching and recreation sectors.
Our first question, “Which areas are most economically dependent upon BLM-managed lands?” led us
to a rather broad conclusion: namely, that while certain key areas, such as the Upper Colorado River
Valley, Western Moffat County (in the Little Snake Field Office), and the lower Gunnison Valley, may
show particularly high levels of public land utilization across sectors, heavy dependence upon natural
resource- and tourism-related sectors across the western half of the state mean that very few
communities could be characterized as not dependent upon the ability to utilize and navigate public
lands. Similarly, while many areas (e.g., ski towns like Steamboat Springs) may rely mainly upon private
land resources to draw tourists and customers to their region, the economies and broader systems of
social and ecological connectivity that characterize such regions are often inextricably linked to decisions
made on surrounding public lands.
Our second question, “What are the primary public land dependent livelihoods in each area?” also
yielded several clear regions where specific types of public land use dominate. However, as the data
above also show, the answer to this question is much more complex than the identification of a single
livelihood or economic sector in a given region. Rather, it would be more accurate to say that
communities living near public lands generally contain businesses that rely upon the full spectrum of
public land amenities that surround them, with the distinction between different communities arising
mainly as a matter of the proportion of each livelihood relative to another and the type of public land
resources available to them. For example, mining, ranching, and hunting activities could be said to
typify the communities in the northwestern portion of Colorado where Colorado BLM lands are most
concentrated. At the same time, almost all of these communities also rely heavily upon public lands for
tourism – both for permitted activities and for more passive, non-permitted public lands activities, such
as camping or wild horse viewing. Similarly, while outdoor recreation and tourism activities that rely
upon public lands are clearly a major factor in the Colorado River Valley, Gunnison, and Uncompahgre
Field Offices, the pre-eminence of public lands in these regions means that all ranching operators in the
area are likely forced to deal, to some degree or another, with public land resources, whether managed
by the BLM or other agencies.
In terms of livestock grazing, the northwestern Little Snake and White River Field Offices far exceed all
others in terms of public land permitted AUMs and total permits, as well as for their dependency upon
natural resource-related livelihoods more generally. That said, these areas are also known for their high
levels of dependence – in terms of both total jobs and total earnings – on the mining sector, which,
while not directly sensitive to climate, can be significantly impacted by public land management
decision-making processes. Furthermore, the clear majority of grazing resources in this region are
utilized by a disproportionately small number of large ranching operations (as is the case more generally
throughout the state), the overall economic impacts of which are unclear given currently available data.
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Nevertheless, in both areas ranching has played an important cultural and historical role in the
development of these communities. However, public land grazing activity is common throughout the
state, particularly in areas where private land holdings are surrounded by either BLM lands or National
Forests, such as the Colorado River Valley, Gunnison, Uncompahgre, and, to a lesser degree, San Luis
Valley Field Office management areas.
Regarding recreational activities, patterns are more diverse, with all field office areas showing distinct
portfolios of resource use and diversification. Hunting activities are dominant in the northwestern field
offices, while intensive river- and non-extractive recreational activities dominate the remaining field
offices. More so than any other region, the Colorado River headwaters area, located at the intersection
of the Kremmling and Colorado River Valley management areas, emerged as a core recreational site,
hosting both a wide diversity of activities and a substantial proportion of the state’s permitted
businesses. In the southern field offices – i.e., Uncompahgre, Tres Rios, Gunnison, and San Luis Valley
Field Offices – both recreational activity and livestock grazing are lower than elsewhere. However, even
in these areas, distinct patterns of local level dependency on public land resources is evident,
particularly related to rock climbing, guided tours, events, and off-highway vehicle activity.
Mapping local level interconnections with land resources at the state-wide scale introduces an
unavoidable coarseness to our analyses, making it challenging to precisely quantify public land
dependency with these data alone. Using readily available employment estimates with only rough
equivalence to the specific public land livelihoods of interest have the potential to mask or overstate
local level dependencies on public land resources. In terms of the factors that field office managers
might deal with – i.e., individual operators with unique, often complex livelihood schemes – more
detailed (and potentially intrusive) data would be required about the individual operators themselves
before a specific assessment of their dependency could be made.
At the same time, gaps in recreation permitting data – as well as the inability to map, at the state level,
the broad number of resource and livelihood diversification strategies utilized by individual operators
(who often use several resource areas on both BLM and USFS lands) limit our ability to appreciate the
fullness of just how connected local economies likely are to public lands in general, and not just those
managed by the BLM. Indeed, by focusing only on BLM-managed public land resources, we have thereby
ignored the prominent spatial, cultural, and ecosystem service provisioning roles that the region’s
publicly-owned forests play in the state’s various social systems. That said, given that our intent was to
characterize the relative potential vulnerability of different areas to BLM management decisions that
might impact resource availability, specifically, this limitation appeared necessary. In the future,
however, research should examine how operators within the broader public lands management system
(including USFS, BLM lands, National Parks, and state lands) rely upon and utilize these varied resources.
Similarly, this study focuses primarily on indicators of sensitivity, including socio-economic status,
sectoral employment, and public land resource use. First, it does not measure relative exposure to
current and future climate change. Given the vast heterogeneity of the region’s ecosystems and
topography, it must be left to future studies to more thoroughly elucidate relative differences in the
impacts of ongoing warming and increasing variability from site to site. This will likely require the downscaling of existing climate model data to scales that reflect the management domain of local field offices
and the somewhat narrow time frames (e.g., 10-20 years) within which most BLM planning efforts take
place. That said, numerous areas were identified wherein high levels of potential vulnerability to
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stressors (seen here as high CDC SVI scores and high reliance upon climate sensitive livelihoods) were
identified, suggesting that these areas, in particular, be targeted for more future work. Second, this
study does not adequately explore many of the more detailed aspects of adaptive capacity such as the
ability to integrate new technologies, the willingness to engage in collaborative resource management,
or the acceptance of projections relating to climate change. Likewise, this study does not address the
much more complex question of determining individual and aggregate adaptive capacities, nor the
ability of public land dependent communities to utilize adaptive capacity when it is present. Future work
along these lines should therefore aim to first, determine what adaptive capacities are most important
within the BLM’s existing management frameworks, and second, to understand how adaptive capacities
within individual operations and communities interact with BLM management policies to shape future
responses to climate and environmental change on shared resources. Here, parallel and ongoing case
study work examining specific field office areas and their public land-dependent communities should
aim to better uncover how the specific, local-level networks that evolve between individual operators,
public land resources, and their surrounding communities come together to affect such processes.
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Case Studies
Executive Summary
Two case studies, one at the BLM Little Snake Field Office (LSFO) and one at the Gunnison Field Office
(GFO), were guided by the following research question: how will land-based livelihoods be affected by
climate change in the context of BLM management decisions? Interviews were conducted with BLM staff
(N=15), livestock ranchers (ranchers) (N=24), and recreation outfitters, business owners, and
representatives (outfitters) (N=21) to address this research question. Potential interviewees were
selected and contacted based upon their professional expertise (BLM staff) and status as a permitted
user (ranchers and recreation outfitters). In total, we conducted 60 semi-structured interviews that
lasted between 15 minutes and 1.5 hours. Interviews were audio recorded and transcribed and analyzed
using qualitative data analysis software (NVivo, MaxQDA, Atlas.ti).

BLM Staff Interviews
BLM employees across the two case studies discussed drought as the primary climate-related concern,
with the 2012 and 2002 droughts referenced repeatedly as examples of droughts resulting in impacts to
natural resources (e.g., sagebrush die-off, erosion events, lack of forage availability, impacts from wild
horses, and other negative wildlife impacts). Warmer, less intense winters characterized by reduced
snowpack and increased wildfire also stood out as major concerns in the LSFO, whereas increasingly
intense precipitation (and thus erosion) events and a rapidly growing spruce beetle epidemic were more
widely noted in the GFO. Across both case studies, BLM staff recognized that these impacts have
significant implications for land-based livelihoods.
BLM employees recognized the importance of the timing and variability of weather-related events
throughout the year (e.g., the timing and intensity of runoff and precipitation patterns in the spring and
summer, the timing of warming spring temperatures, and snowfall and temperature changes in the fall).
Across both case studies, BLM staff explained that an adaptive management approach could allow for
greater in-season management flexibility in response to variability, but cited barriers including
insufficient resources to properly monitor adaptive management actions, lengthy processes required by
legislative mandates (e.g., Federal Land Management Policy Act, National Environmental Protection Act,
Endangered Species Act, and internal guiding documents such as Resource Management Plans).
Interviewees proposed solutions such as writing Resource Management Plans (RMPs) in such a way that
they allow for greater management flexibility and coordinating management with permittees.
Partnerships with local non-profit organizations at the GFO allowed BLM to expand management (and
thus increase flexibility) actions through proxy managers (e.g., trail maintenance).
In the LSFO, they have not yet taken actions specifically to address climate change impacts explicitly.
Conversely, at the GFO, involvement in the Gunnison Climate Working Group (a public-private, multistakeholder group) provides BLM staff the space to collaborate on Gunnison Basin-wide activities
focused on managing resources in the context of climate change. Interviewees across both case studies
suggested several science needs for improved management and were primarily concerned with
developing a better understanding of the impacts of climate change to BLM-managed resources and the
uses of those resources. In the LSFO, managers expressed a need for a better understanding of near83

term impacts to ecosystems and landscapes due to rising temperatures and changing weather patterns.
At the same time, they expressed a desire for a clearer understanding of the multiple social, economic,
development, and demographic transitions currently underway in the region, particularly as related to
changes in recreational demand and community composition. It was also noted that, due to the
relatively short time windows (5-15 years) associated with most BLM planning processes, existing
climate change science should be scaled to shorter time frames and smaller spatial scales to become
relevant to management and planning needs.

BLM Land User Interviews
Grazing Permittees
Livestock ranchers discussed weather and climate events and impacts (drought, the timing of events,
wildfire, flooding, invasive species, etc.) as having direct (e.g., degraded resource quality) and indirect
(e.g., use restrictions, market volatility and stress) impacts on their livelihoods. Grazing permittees
explained a strong stewardship responsibility for their grazing allotments, describing improvements and
actions aligned with managing for ecosystem integrity and long-term sustainability. Interviewees placed
a high level of importance on relationships and trust for successful co-management, but few ranchers
reported having developed relationships enough to be trusted to make autonomous management
decisions regarding turnout and pasture rotation, for example. Ranchers described a need to respond
quickly to climate-driven ecosystem signals through a flexible livestock turnout schedule, though only a
few interviewees (mainly in the GFO) described ongoing relationships in which BLM trusted them to
make these decisions responsibly.
Grazing permittees in both locations explained the importance of conducting range improvements for
efficient livestock management and riparian stewardship, however they noted that such improvements
often take significant private resources and time to gain BLM approval, thus limiting the ability to quickly
respond in season to varying climate-related stressors. While ranchers in the LSFO case study described
that greater sage-grouse conservation and other species of management concern as compounding their
sensitivity to climate-related hazards (for example, management restrictions regarding threatened and
endangered species further constrain ranchers’ management opportunities), ranchers in the GFO case
study were more concerned about potential (not yet realized) grazing reductions due to drought and
future Gunnison sage-grouse management. Across both case studies, several ranchers explained that
collaborative approaches to management (those that manage across public and private landscapes) for
both sage-grouse and landscape improvements resulted in more effective land management, though
some ranchers in the GFO case study reported negative impacts due to grazing restrictions during
brooding periods.

Recreation Outfitters
Recreation outfitters described a dependence on ecosystem services (for example, specific timing of
spring runoff and adequate snowpack) that makes their operations vulnerable to impacts of climate
change. For water-based recreation to be successful, spring runoff must be gradual and sustained
throughout the summer to maintain adequate water levels for boating and rafting, then summer
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monsoonal rains must align with peak visitation (generally late-June to mid-August). They described
increasing temperatures as negatively affecting forage and water availability for game species, and
stream temperature and water level for fish species. Interviewees explained that major snowfall events
negatively affect game species as well. While LSFO outfitters focused on diversification of activities as an
adaptation strategy, outfitters in both case studies explained that an intimate knowledge of the
landscape and a geographically large operating area across heterogeneous landscapes is critical for
adaptability to a range of conditions. Outfitters voiced the need for a permitting system that is more
adaptive to in-season weather stressors (i.e. any weather effects that result in the need or opportunity
to alter time and/or space of permitted activities), for continued access to travel routes for hunting and
fishing purposes, to restrict use in bad years without threatening permit renewal, and for greater
inclusion in planning efforts.
Interviews with users suggested three primary strategies to increase flexibility, thereby reducing
vulnerability:
1. Flexible Management for Grazing and Outfitting - The ability to graze on public lands as the range is

ready, adjusting dates on both ends as necessary; the ability to take advantage of favorable weather
outside permitted dates for outfitters.
2. Timely Range Improvements - The ability to make range improvements (for example projects that
improve a rancher’s ability to spread water throughout a grazing allotment) in a timely manner.
3. Access - The ability to access a variety of landscapes to cope with various climatic stressors that
impede certain recreational activities. Similarly, ranchers in the GFO expressed the need to access
grazing allotments throughout the year in order to manage infrastructure.

Feasibility of Suggested Adaptive Strategies
Flexible Management for Grazing and Outfitting
BLM interviews at both field offices suggested that flexibility, particularly as it relates to grazing and
recreational use timing, requires more intensive monitoring than field offices can currently support. A
minority of ranchers in both cases specifically discussed the possibility of personally supplementing
monitoring resources by acting as primary monitors themselves (this exemplifies the ”trust” that
ranchers described as in place or as desired – the ability to act autonomously), and one rancher at the
GFO explained that BLM trusts him to monitor the range and use it appropriately. Given resource
constraints, the implementation of collaborative strategies where users monitor conditions and make
management decisions accordingly could present opportunities for greater management flexibility.
Permittees broadly described a strong stewardship responsibility because their livelihoods depend on
sustainable resource management and maintenance of the ecosystems. BLM staff at the LSFO discussed
needing better ways to incorporate standardized climate and land-monitoring framework for use by
permittees (such as the Assessment, Inventory, and Monitoring (AIM) framework for adaptive
management, found at
https://www.blm.gov/wo/st/en/prog/more/Landscape_Approach/Monitoring_for_Adaptive_Managem
ent.html). Additionally, while ranchers in the Gunnison case experienced restrictions due to the timing
of Gunnison sage-grouse breeding period and weather impacts (e.g., drought, abnormally wet or cold
springs), which affected range readiness, they explained that landscape-scale management across public
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(USFS, BLM, local) and private borders (requiring public-private multi-agency collaboration) has resulted
in some grazing flexibility and should be pursued further.

Timely Range Improvements
Ranchers explained how improvements (subdividing pastures with fencing, creating stock ponds,
building pipelines and pumps to more efficiently move water) allow for better utilization of pastures,
particularly during drought and other conditions that negatively impact forage growth. While ranchers
were concerned about the time required to make improvements (NEPA was specifically mentioned as
delaying action), BLM officials felt that NEPA, although time-consuming, is designed to allow staff to
“think things through and make the right decision.” Some noted that while private resources (e.g.,
consultants) could help to speed along NEPA and other such processes, such an approach was often
available only to the largest and wealthiest operators.

Access
BLM staff suggested that access to recreational areas is limited by several factors, including severe
weather events (e.g., heavy snowfall, wildfire, intense precipitation events) and wildlife management of
sensitive species. Staff in the GFO explained that while BLM is incapable of maintaining the entirety of
the extensive trail network in the management area, partnerships with local organizations allow BLM to
maintain access to areas negatively affected by weather impacts, suggesting the need to continue
existing, and seek additional, partnerships and opportunities to expand programmatic areas.

Conclusion
These case studies explain how the climate change vulnerability of permitted public land users is shaped
by both exposure to climate hazards and sensitivity to BLM management. Users described a need for
increased flexibility from BLM management, particularly regarding dates of use. Variable weather
conditions can result in range readiness that does not align with grazing dates, or favorable weather
outside of recreation permit dates. While flexibility in this context concerns users’ need to shift dates
according to resource condition, BLM staff describe this style of management as requiring monitoring
capacity that does not currently exist at either field office. Relationships between ranchers and BLM
staff are varied, but a minority of the ranchers we interviewed described relationships strong enough
that BLM staff trusts them to make autonomous and responsible decisions regarding resource condition.
Despite varying relationship qualities, all users described a rancher management ethic built upon
sustainable use for long-term livelihood viability. Seeking opportunities to cultivate relationships and
users’ strong commitment to sustainable management could be an opportunity for BLM to manage
resources with the flexibility that users require. While increasing flexibility in this regard could reduce
user vulnerability, seeking opportunities to reduce the amount of time required to conduct range
improvements could further reduce user sensitivity to acute climate hazards such as drought. Finally,
BLM could be well-served by continuing to place an importance (or initiating this strategy if not yet in
practice) on cultivating relationships with local organizations whose programmatic areas overlap with
BLM management objectives so as to develop a network of proxy managers and thereby expand
management capabilities. This could further reduce user vulnerability, particularly where relationships
are cultivated with organizations whose actions result in improved resiliency to climate-related impacts
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such as drought, intense precipitation and erosion events, habitat degradation, or other impacts that
could negatively affect access to, or viability of, resources.
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Introduction
The purpose of the Colorado Bureau of Land Management (BLM) Social Vulnerability to Climate Change
Assessment is to understand the vulnerability to climate stressors of human communities that rely upon
BLM lands and natural resources in the state. Climate vulnerability is the susceptibility of socialecological systems to be impacted by exposure to climate change. This project is aimed at informing the
BLM’s adaptation to a changing climate. It also seeks to provide BLM managers and staff with a better
understanding of how the users of BLM lands are affected, and how they cope with and respond to
diverse climate pressures. In addition, we examine how BLM decision making interacts with these
efforts. The primary research questions in this case study component of the assessment were:
1. How will land-based livelihoods be affected by climate change in the context of BLM
management decisions?
a. How are user groups vulnerable to climate change?
b. How do management decisions influence this vulnerability?
2. What are local BLM offices doing currently in order to consider the vulnerability of public landdependent livelihoods?
As part of a broader effort to answer these questions we carried out two qualitative case studies
focused on two BLM field office management areas known for their complex reliance upon public land
resources: the Little Snake Field Office, located in Craig, a small northwestern Colorado community with
strong ties to resource extraction, ranching, and hunting; and the Gunnison Field Office, located in the
small tourism-driven town of Gunnison. The following sections provide detailed analysis of interviews
with BLM staff and grazing and special recreation permit operators from each case study, the goal of
which is to provide a deeper context to the connections that link climate-sensitive resources managed
by the BLM and the human communities that, to varying extents, rely upon them.

Analytical Approach
Throughout the assessment, vulnerability to climate change is defined as a population’s exposure to
climate hazards (such as extreme heat, wildfires, flood, and drought), their sensitivity to harm from
those hazards, and their adaptive capacity in the face of existing and future climatic conditions (See
Figure 9). Here, exposures can be seen as generally external to the population, arising as a result of
warming temperatures, changing extreme weather event occurrence patterns, alternations in the
availability of ecosystem services, or other sources of stress originating from climate and weather
phenomena. Sensitivity, on the other hand, is seen as internal to an individual, household, or larger
social unit, and is heightened by a variety of factors, ranging from low levels of financial reserves (e.g.,
due to poverty) to dependence upon a climate sensitive livelihood (such as cold-water recreational
fishing or livestock ranching). Moreover, because human communities exist within complex, cultural,
economic, and governance systems, the sensitivity of a given individual, business, or community can also
be significantly impacted by regional and global connections. This interaction across multiple social
scales also holds true for adaptive capacity, which is comprised of both internal capacities for
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understanding and responding to changing climate as well as limitations to adaptations, such as found in
the case of areas where access to supplementary resources is impossible or prohibitively costly.

Feedbacks

Figure 9: Components of Vulnerability.

Further, these attributes interact in complex ways, with a variety of feedbacks between each. For
example, individuals with few economic resources can be sensitive to extreme weather events and
might not have the means to adapt their dwellings or business infrastructures. In some cases, poverty or
other marginalized status can also increase the likelihood of an individual living in a dangerous area,
such as a flood plain where property values are lower. On the other hand, adaptations can reduce both
sensitivity and exposure, e.g., through flood planning that limits floodway development and develops
resilient waterways. At the same time, historical patterns of exposure can shift adaptation priorities over
time, such as in the case of livestock operations that have developed in areas where regular droughts
occur, and have thereby incorporated numerous levels of drought monitoring and response into their
regular activities. Similarly, if a given hazard or threat is novel or rare, otherwise highly adaptive and
resilient communities can find themselves facing extreme difficulty due to a lack of basic preparedness
measures.
The goal of this component of the assessment is to give a detailed, in-depth picture of how operators
reliant upon BLM-managed ecosystem services deal with existing pressures and how public land
resources, climate, and local communities interact within local cultural and economic systems. To do so,
we examined the experience and knowledge of three groups of stakeholders and decision-makers with
intimate ties to both public lands and the complex demands of Western Colorado’s diverse climates:
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specifically, BLM employees and managers, livestock grazing permittees, and recreational and tourismrelated businesses with permits to operate on BLM lands.

Methods
We conducted 60 semi-structured interviews in 2016 with BLM staff (N=15), livestock ranchers (ranchers)
(N=24), and recreation outfitters, business owners, and representatives (outfitters) (N=21) in two case
study field offices, the Little Snake Field Office and the Gunnison Field Office. Interviews with BLM field
office staff were designed to understand the management and decision space of BLM staff working within
land-based livelihoods (e.g., livestock ranching, recreation) and in the context of climate variability and
change. Interviews with BLM staff covered three primary focus areas:
•
•
•

Local observations of impacts to BLM-managed lands and resources
Management context (decisions that affect land-based livelihoods, barriers and opportunities to
flexible decision-making)
Perceptions of impacts to land-based livelihoods, both from a climate and weather perspective
and from a decision-making perspective

The interview questions for BLM staff can be found in Appendix III on page 196. Interviews with ranchers
and outfitters were designed to:
•
•
•

Understand the range of recreational and ranching activities in the field office area, and how
public lands fit into the overall portfolio of resources those operations utilized.
Document how user groups – especially those with extensive experience on the land – perceived
climate variability (i.e., from year to year) and change over time
Identify how BLM management policies and practices attenuate or exacerbate the vulnerability
of both user groups to climate stressors.

The interview questions for ranchers and recreation outfitters can be found in Appendix IV on page 197.
Potential interviewees were selected and contacted based upon their professional expertise (BLM staff)
and status as a permitted user (ranchers and recreation outfitters).
Participants in each user group were selected based on publicly available information provided by the
BLM field office website, the Rangeland Administration System, and State of Colorado BLM records. We
selected participants based on their representativeness of the user group. For example, with the
ranching population we considered type of operation, size of operation, and relative dependence on
public lands to make sure that we interviewed a representative group. For recreation outfitters, we
sought out those involved in hunting, river-based activities, land-based guiding, lodging, education, and
competitive events, among others. Interviews lasted between 15 minutes and 1.5 hours.
Interviewees were contacted by phone and email, and were presented with a letter outlining the nature
of the study, goals, and their rights as participants at the onset of each interview session. Interviews
occurred at a location of the participants’ choosing, in most cases their home, office, or preferred local
restaurant. In some cases, during permittee interviews, spouses, family members, or employees also
joined the interview session. Following the verbal acquisition of participant consent, interviews were
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recorded using a digital recorder. These recordings were then transcribed and subsequently analyzed
using qualitative data analysis software platforms (Atlas.ti, NVivo, MAXQDA). In this process,
interviewee quotes were coded for their relevance to the research questions and topics mentioned
above using a flexible coding structure developed in coordination across researchers working in both
field sites. In this process, we paid special attention to specific themes or topics that emerged as salient
across multiple interviews, with a mind to allow participants’ ideas and concepts to guide the structure
of the ongoing analysis.
In the following sections, we provide the results of this thematic analysis in detail. Each case study is
presented independently, as are quotations and findings relating to each stakeholder group examined.
Each section includes first key findings and executive summary, followed by more detailed results.
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Little Snake Field Office Case Study: Interviews with Bureau of
Land Management Employees
Executive Summary
Key Findings
•

LSFO managers noted increased impacts from drought and wildfires, as well as long-term
trends toward warmer winters, increased inter-annual variability, and drier summers.

•

Greater sage-grouse and other species of management concern such as wild horses, big
game species, endangered fish, and riparian plant communities increase the sensitivity of
public land users to both acute climate hazards and more gradual landscape
transformations.

•

Work related to addressing climate change has thus far been limited to increased
environmental assessment requirements for coal mining permits brought about by litigation
from environmental advocates.

•

Management flexibility in response to changing climate signals is limited by federal and DOI
mandates to protect wildlife, landscape condition, monitoring capacity, and weak relations
between some permittees and BLM staff.

•

Staff reported impacts from surface water shortages to grazing and recreational activity,
primarily in the form of voluntary reductions in resource use by permittees.

•

Staff expressed an interest in more accurate and locally-grounded social and climate science,
particularly with regard to usage trends of managed recreational resources (including trails,
special recreation areas, and off-highway vehicle areas) and climate patterns over the next
20-30 years. Managers also expressed a need for improvements to monitoring capacity and
a better understanding of how ecosystems will respond to long-term climate shifts.

•

Staff also expressed a need for improvements in monitoring capacity and a better
understanding of how ecosystems respond to long-term climate shifts.

•

Significant uncertainty was expressed towards the potential impacts of climate change on
wildlife species with potential for large-scale ecosystem impacts, such as elk, deer and the
region’s wild horse herd.

Impacts from climate variability or change to BLM-administered lands or resources
BLM staff reported that the landscapes managed by the Little Snake Field Office are both diverse in their
composition and subject to a highly variable climate. They noted that severe drought is having
significant impacts in the study area, with staff characterizing more recent droughts (e.g., the 2002, and
2012 droughts) as particularly intense based on both their own experience and the comments of the
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land users with which they work. They described drought as having a direct impact on nearly every
landscape variable monitored by the agency. Because of this, it could come to affect even those land
uses that do not directly rely upon the availability of sufficient vegetation and surface water, such as oil
and gas extraction or special recreational events, due to degraded landscape condition.
Warmer, less-intense winters and reduced annual snow pack over the last several years were identified
as leading to a downward trend in wildlife mortality and changes in the seasonal migration behavior of
important hunting species, particularly elk. Warmer winters were also described as contributing to the
increase in wild horse herd numbers via reduced winter mortality, which further stressed forage
availability and already limited options available to the agency for population control.
Some staff also cited wildfire as an issue that has required increased attention in recent years, especially
during drought periods. This was especially true in areas where management emphasis is to protect
potentially threatened or endangered species habitats – chiefly, sagebrush critical to Colorado’s greater
sage-grouse population – that are vulnerable to both wildfires and post-fire invasive plant species such
as cheatgrass.

Management actions in response to climate change and long-term climate trends
At the time of this research (2016), the staff reported that no management actions were currently
underway within the field office in order to explicitly address climate change impacts. However, several
activities relating to rangeland improvements for more water storage and transmission capacity,
controlling wildfire spread, and managing wild horse numbers, in many cases, resulting from the
initiative of individual grazing permittees with long-term connections to the land. In other cases, these
were undertaken to achieve existing landscape and wildlife management goals.
Many field office staff observed that so far the most prominent impact from climate change for their
field office – albeit an indirect one – had been in the form of increased reporting and analysis
requirements relating to the renewal of coal mining permits. Specifically, lawsuits brought by
environmental groups active in the area and subsequent judicial rulings have recently required BLM staff
to re-assess the impacts from the combustion of coal mined as part of several mining permits’
environmental impact assessments. They described this as “new territory” or managers and scientists in
the field office, as it goes beyond existing air quality monitoring activity.

Management decisions related to seasonality and weather extremes
At the broadest level, range technicians and recreation management specialists discussed the
importance of seasonal vegetation indicators in their determinations of rangeland condition and
planning processes. In particular, they argued that the initiation of plant growth in early spring is a key
factor in annual range productivity, and consequently, the feasibility of public land utilization by
humans, livestock, and wildlife.
Range technicians also noted that while grazing allotment restrictions were considered during the 2012
drought – and that policies are increasingly being put in place to restrict grazing in the case of extreme
drought scenarios or impingement upon Endangered Species Act (ESA)-listed species – no official
restrictions occurred. This was mainly a result of permittees’ voluntary grazing restrictions and other
collaborative efforts by grazing allotment permittees and BLM staff to maintain rangeland conditions.
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Management flexibility when dealing with climate stressors
BLM staff reported that the range of flexibility in their decision-making as determined, primarily, by
rangeland condition, since it is the landscape conditions and the vegetation and wildlife communities
dependent on it that serve as key indicators for evaluations of impact from a given use. At the same
time, legislative mandates (e.g., Federal Land Policy and Management Act, National Environmental
Policy Act), approved resource management plan procedures, and allotment-specific management plans
also determined what sort of management actions could be undertaken. Therefore, any novel
approaches to management would have to be incorporated into the (often lengthy) planning processes
normally associated with developing related policy documents.
However, BLM range technicians also observed that the ability to cooperate with grazing permittees to
develop and implement management plans played a vital role in their ability to maintain landscape
condition. Moreover, these cooperative relationships were enabling a more coordinated approach to
grazing curtailment during years where landscapes were in a sensitive condition due to drought,
wildfire, or other factors.

Science needs for improved management
Participants suggested a variety of possible tools or lines of inquiry that could be of use. Local climate
data analysis and modeling capacity – especially as relates to precipitation data – were seen as lacking,
as was overall knowledge relating to potential impacts from climate change in the region. Limited
monitoring capacity was also highlighted as a confounding factor in attempts to make scientifically
sound and adaptive decisions. BLM staff also expressed an interest in better understanding how a
warmer climate might impact recreational use, both in terms of game behavior and recreational use
patterns. Range technicians noted the potential utility of a clearer understanding of how grazing
allotment users fit into the regional economy, and what land users had observed about climate and
attendant landscape changes. Several interviews also suggested a need for better social science on how
to communicate with, understand, and work alongside the variety of public land users BLM employees
encounter, as these populations are also changing in dynamic ways.

BLM staff perceptions of permitted users’ livelihood vulnerability to climate stressors
Permitted users’ vulnerability to climate stressors was discussed in relation to specific land uses, types
of livestock, permittees’ experience, migratory patterns of hunting species (and livestock competition),
ranching operation size, and permittee income diversity. BLM staff characterized livestock grazing
permittees as generally diversified, especially regarding various hunting-related income streams (private
trespass permits, outfitting, etc.), and, to some degree, mineral right utilization. At the same time,
interviewees described a wide range of variation between different operations in terms of overall
resources, geographic and micro-climatic situation, management style, purpose for involvement with
agriculture, and dependence upon public land allotments. Although range technicians viewed most
livestock and recreation-oriented operations in the area as having significant experience when dealing
with drought, inter-annual variability, and other climate extremes, they saw all land-based livelihoods as
being sensitive to both climatic extremes and annual climate patterns that brought wildlife, livestock,
and vegetation phenology into mismatch with one another and management plan schedules.
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While BLM staff consistently expressed a desire to work toward mutually beneficial partnerships with
permittees, they also acknowledged that grazing permit curtailment decisions relating to droughtstressed, burned, or flood-damaged landscapes had the potential to negatively impact the economic
viability of certain heavily public-land dependent operators. As such, they regarded various permitted
users to be sensitive to not only the direct effects of climate stressors (e.g., lowered water availability
and lower forage abundance during drought), but also the effects of management decisions related to
landscape condition indicators or wildlife species of departmental concern. Further, they felt that
adaptation of public land grazing allotments to address drought and other climate-driven processes is
dependent upon both permittee resources (in terms of time, money, and labor), as well as departmental
mandate, policy, capacity, and administrative will.
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Results
Impacts from climate variability or change to BLM-managed lands or resources
Climate and micro-climatic variability
The region under administration at the Little Snake Field Office was characterized by informants as
subject to a highly variable annual climate. Generally, the area is semi-arid in the west and reliant upon
snowpack in Routt County and other mountains to the east, which subject it to both annual dry periods
in the summer and somewhat unpredictable weather in other seasons. Moreover, the onset of spring –
a crucial factor in determining annual forage availability and quality – was also described by BLM staff as
being subject to notable swings from one year to the next:
Well, the thing I've observed in this area is the onset of spring and its variability. […It] really has a
lot to do with how things grow throughout the season; the perennial plants and everything, and
it’s really kind of been … since I've been here, been on both sides of the extreme. You know, you
get a real wet, wet spring or your cold wet spring and your native perennials don't come up as
fast. And, you know, you get some cheatgrass that's growing early, prolifically at that point in
time. And then there's other times where, you know, you may get a fairly early warm spring and
that will [encourage] your perennial grasses and, you know, they can beat out the annuals, the
invasive annuals. I've noticed a big variability in that in this area since I have been here.
Interviewees also consistently pointed out that area is – and has been, historically – subject to annual
late summer droughts, as snowpack in nearby mountains and precipitation both waned heading into the
somewhat wetter fall season:
Hopefully you get some good monsoons, you catch some late season water, but most of our water
here will last through at least July, and then you start running out.
Range technicians and other staff also stressed that the size of the field office management area
(roughly 1.3 million acres across three counties) precluded too much generalization when it came to
climate-driven impacts in the area. Depending on the specific area and micro-climatic regime therein,
impacts from broader climate shifts might be highly variable. This was especially true when
distinguishing the drier, generally warmer regions in the public-land dominated western region of the
field office and those parcels scattered across the highland areas in Routt County, near Steamboat
Springs.
Whatever the historical norms for the region, staff also noted that, when discussing climate, recent
changes – particularly in the form of seemingly unusually intense drought and generally mild winters –
had lent themselves to numerous conversations with area ranchers regarding the variety of climate
changes they were seeing. Interestingly, BLM staff saw this to be the case regardless of how a given
rancher might view the topic of “climate change,” for example:
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I deal with a lot of what you would call old-timers, and nearly all of them would tell you things
have changed. Really, that's what I've relied on for my own institutional knowledge outside of my
skinny window here. It's interesting that in the grander scheme of things – the chatter, there's so
much acrimony and so forth – but I tell you, one group that's pretty dead set that things aren't like
they used to be is these old-timers. Almost to a man, they will tell you things are different, and
don't really get into the whys.

Drought
BLM staff consistently identified drought as the single-most impactful climate phenomenon in the
region, with increased demands on vegetation, surface water, and thereby, nearly the full spectrum of
management resources. Because of this, range technicians also mentioned an increased need for
collaborative management efforts between BLM staff and permittees to protect grazing and riparian
areas during droughts. Along these same lines, managers also noted drought having an impact on
monitoring requirements related to endangered species habitat (especially the greater sage-grouse) and
other land uses. More directly, wildlife in the region were seen as being sensitive to both drought and
attendant increased fire risk, especially those that relied on sagebrush ecosystems, which were singled
out for their inability to recover quickly after fire.
Staff also highlighted the fact that, per permittees (whose experience on the land often far exceeded
that of the BLM range technicians), recent droughts seemed to have increased significantly in their
duration and intensity:
Droughts are something that stick in anybody's memory. You talk to some old guy around here in
his 80s, and he will tell you to the year when droughts were, for that 80 years. Those are the guys
that'll say, "Yeah, we had some pretty bad droughts in the '50s and stuff, but nothing like now." I
hear that all the time. It's that: "Nothing like we seen now."
Here, drought’s primary impact was felt mainly through water availability in the area’s creeks, ponds,
and small earthen reservoirs, rather than necessarily the lack of available forage:
The whole town is a multi-generational family, and they said this is the worst they've ever seen
and, you know, these guys have been around for 50+ years and their fathers before them. […] To
hear that sort of statement means like that's like super bad. And so a lot of them spent a lot less
time on the allotments and it was primarily because of lack of water in the reservoirs more so
than, you know, forage availability.
Because of the profound drought effects on local ecology, they also saw drought as having a significant
impact on the nature of relations between BLM staff and grazing permittees, in particular. Several
interviewees mentioned that during the most recent drought (in 2012) ranchers and other operators
took the somewhat unusual move of reaching out to BLM staff for guidance on how to interpret various
landscape indicators for rangeland health.
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Overall, impacts from drought and associated landscape processes could be severe, especially during
already dry late summer periods and/or leading into the initial spring green-up.

Warmer winters
In addition to drought, interviewees identified warmer, milder winters in the region as being increasingly
common over the last several decades:
We don't get the winters we used to get. That's what a lot of people say.
We haven't had a very hard winter for a long time, and I don't know how this one's gonna [sic]
shape up.
I've heard it from ranchers and some of the resource specialist like myself - seeing that change as
far as not having as much snow cover in the winter is something they've noticed.
Interviewees expressed the implications of milder winters mostly in terms of impacts on wildlife. As
informants observed, many species benefit from milder, less intense winters wherein relatively low
snowpack left a greater proportion of vegetation available for grazing. However, they also discussed
warmer winters as having the ability to alter elk and other important species’ migration patterns, which
in turn, could have a negative impact on various recreational uses of public lands, particularly hunting
and wildlife viewing. Perhaps most important in this regard were the potential for warmer winters to
allow horse populations to rise – a prospect that many of those interviewed felt would create future
conflicts – both internal to the agency and with the horse-loving public – due to the limited ability of
staff to manage horse numbers in the face of strong political opposition to culling and restrictive policies
regarding how populations can be controlled, mainly relating to the Wild Horse and Burro Act.
Effects on vegetation from warmer winters were less clear, as the dominance of a given species in each
year could be influenced by temperature and precipitation patterns across the region in unpredictable
ways. Nevertheless, BLM staff also recounted that warmer winters could have serious implications for
efforts to control various invasive grasses and forbs that might flourish compared to native grasses
following an early onset of spring conditions.
More broadly, lower proportions of annual precipitation falling as snow versus rain was also identified
as potentially having serious impacts on water availability throughout the year, especially as relates to
the late-summer droughts common to the area.

Wildfire
Wildfire was another factor BLM staff commonly observed as influenced by climate change and
associated changes in vegetation health and combustibility. Following wildfire events, current
management policy requires strict curtailment of grazing and other public land uses for extended
periods (2 years for grazing permits). Because of this, managers described wildfires as having impacts
that went beyond their immediate effects on range condition. At the same time, they also
acknowledged that these effects, in turn, were highly variable depending upon the dominant fire
ecology in the area burned and subsequent climate impacts on recovering vegetation.
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BLM staff also observed that wildfire management was requiring increasing amounts of time and
resources from staff in recent years, both because of increased overall wildfire incidence, and the
seemingly increased intensity and size of individual fires:
A lot of these [vegetation] communities are fire-dependent, but just the size and speed of the fires
has changed. We had one fire that ... What was that? [The Alkali fire of 2014] That thing went to
20,000 acres in 24 hours. Yeah, it was amazing. What carried it was the fine fuel, and when I say
fine fuel, not just the perennial grasses, but cheatgrass and so forth that just ...Nobody that I know
of saw those kinds of fires back in the day, 30, 40, 50 years ago.

Flooding
Although staff noted that flooding was a phenomenon that would have significant implications for
landscape management, they were not identified as being a major contributor to regional climate
exposures, mainly due to their low historical occurrence rate and a lack of recent flooding events with
impacts on public lands. However, subsequent conversations noted that many of the area’s agricultural
operations take advantage of the relatively mesic regions surrounding riparian areas, which, being
usually proximal to rivers and streams, might be subject to flooding – especially should heavy rain occur
during the spring runoff period.

Management actions due to climate change and long-term climate trends
Although all BLM staff interviewed expressed an awareness of contemporary climate change and the
likelihood that it would have impacts upon their job duties, no field office policies or actions were
occurring in direct response to it. Among those interviewed, only the staff hydrologist mentioned having
recently incorporated climate projections relating to spring onset variability into an allotment-specific
resource management plan. Recreation planning staff also expressed a concern that climate change
would alter the nature of their work as the region’s milder winters made it more hospitable to older
residents, as well as generally more attractive to those seeking vacation homes. However, managers
conveyed a sense that current indicators, practices, and procedures were adequate in capturing the
range of climate and ecological variability within the management area:
The mechanisms in these ecological systems are still recognizable enough, still predictable enough
that our old tricks still work. We still manage around that spring growth season, and we try and
build in deferment, and the usual things. At this point in time I would say it's less directly in how
we manage grazing on a permit level, and more in other things that are ancillary, like our weed
management.
However, the staff also reported that resources for monitoring – i.e., collecting ecological data – were
rather limited, mainly due to limited staff and substantial paper work and other official requirements.
In addition to the mentioned deferment procedures (clauses within allotment resource management
plans that stipulate when and how managers can curtail grazing in the case of drought or other extreme
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weather events) they also discussed a range of initiatives undertaken by permittees themselves because
of persistent water availability issues:
Some of our larger operators have been spending a lot of money over the last 10, 15 years in
developing more wells, in developing pipeline systems off of those wells. I've worked with a couple
on several huge, very expensive projects. The beauty of those, those things are wonderful, is you
can manipulate where you're putting the water with the flip of a switch. What's really neat about
that is you can actually control the distribution movement of your animals without fencing.
Other staff also mentioned making allowances for grazing permittees to have water hauled by truck to
areas with limited groundwater. They noted that they largely relied upon the landscape management
imperatives of grazing permittees themselves, as they directly rely upon sustained rangeland condition
for their livelihoods:
We're lucky here, most of our operators are pretty responsive to drought, as they should be. The
last thing we need to be doing as an agency is telling people to go home. Our managers, our
ranchers, if they're going to be in the business and be successful, they need to be savvy enough to
be planning for drought anyway. I was taught in ranch school that any kind of agriculture in the
West is basically drought management. Your good years are your years where you're really
actually planning for the next drought.
Thus, while no specific actions were being undertaken to address climate change as a factor in rangeland
or recreational resource management, it would seem that various individual permittees – who, in this
case, are compelled to adapt in order to maintain livestock health and economic viability – are already
undertaking adaptive measures.
BLM staff also referred to one very serious, but largely indirect, effect of climate change on their
management practices, namely, increased scrutiny on the emissions from coal mined by way of Federal
mining leases. Where previous NEPA permitting processes related to mining focused largely on impacts
from extractive activity on local ecosystems, recent legal challenges (brought by an environmental
advocacy group against several area coal mining operations) had forced Little Snake Field Office staff to
undertake an assessment of the ultimate impacts of the combustion of coal being mined on federal
land. As a result, the BLM has found itself in the midst of a public controversy relating to broader global
and national initiatives to combat climate change.

Management decisions related to seasonality and weather extremes
Interviewees discussed a variety of actions that they considered or utilized in the face of past climate or
weather extremes. In response to wildfire on rangelands, BLM put in place a mandatory 2-year rest
period for the affected areas. They also pointed out that flooding and related erosion could lead to
partial curtailments on affected allotments.
BLM staff also acknowledged that when drought conditions are severe enough they have the ability to
“decision off” or curtail grazing and special recreation permit use. However, even during the severe
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drought of 2012 this was not necessary. Instead, BLM sent a letter to all permittees notifying them of
the early drought indicators and suggesting that they undertake a voluntary restriction on their grazing
to maintain the generally vulnerable rangelands in the region. As one range technician reported:
Interviewer: There hasn't been really any kind of decisions in terms of decisioning people off an
allotment?
BLM Staff: Very little. There's only one that really sticks in my mind. I can't really think of any
others. A lot of times, and this goes back to, we take a different approach with most of our
permittees, if we see an issue, whether it be drought-related or anything else, our first response,
pick up the phone and say, "Hey, what's going on? We've got an issue." If that gets the job done,
great, no harm, no foul. If that doesn't, then okay, it's time to go to the next level. In this case,
with our man out west of [local town] out there, yeah, we had to go as far as issuing a decision on
the guy. If he didn't respond, we would have rounded up the cattle ourselves, but it never got that
far.
On a more general level, staff emphasized the importance of the spring green-up as a key factor in
judging how best to maintain and/or utilize the various landscapes that they managed. If winter
precipitation has been low and spring arrives early, monitoring needs will likely increase during summer
months when snowmelt ends and rangelands became more sensitive to impacts from grazing. If winter
precipitation is heavy, and spring onset is late, complications with the timing of late green-up of range
conditions and previously agreed upon timing of use in resource management plans might arise. In
addition, particularly heavy winters or poor spring vegetation quality were both identified as having
particularly deleterious impacts on both wildlife herd numbers (e.g., elk and other important hunting
species) as well as stunting horn growth in elk – a key factor in attracting trophy hunters to the area.
Managers also stated that the timing and intensity of spring warming was also a key factor for
determining whether invasive vegetation species would have an advantage over native grasses, with
warmer, earlier springs tending to favor cheatgrass, in particular.

Management flexibility when dealing with climate stressors
Management decisions relating to grazing allotments and recreation permits were described by staff as
being restricted mainly by the variety of legal frameworks that apply to public lands, and thereby, by the
specific approved resource management plans developed for a given allotment. As one range technician
put it:
We're always constrained by what we thought up during the NEPA process. Everything is so NEPAdriven. I would say if anything constrains us, it's that particular part of our bureaucracy, because if
we need to do something and we're six or seven years into a permit, we didn't think about it back
then when we were doing the [environmental assessment], we’ve got to go back to the drawing
board, and we can't always do that, just because of the volume of our workload.
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Further, the management plans are constrained by the large amount of work involved in completing
them, the resources assigned by the BLM office to that assessment, and the overall time frame of the
planning process:
As you probably know, permits are 10 years, unless they're a private property lease. What we'll do
is we'll sit down and say, "Okay, here's the time to look at how range condition is, how things have
been going. Do we see the need to change terms and conditions and do they see the need to
change terms and conditions, and are there any improvements that we need to propose or they
propose?"
As a result, the range of options a manager can take regarding a specific grazing allotment is limited to
the explicitly outlined options developed each ten years as permits are reviewed, dismissed, or
renewed. Historically, this range of options was somewhat limited, generally pertaining largely to
specific timing of use and conditions for restricting or curtailing use altogether. However, more recent
efforts have involved a clearer focus on the need to develop plans for specific climate-driven processes,
most notably, drought:
We've gotten better at anticipating things, we've gotten better at incorporating adaptive
management, and really understanding what that is. We've gotten better at, say, throwing in
drought management stuff. Every grazing EA we do now, we have, it's turned into a boiler plate,
but that's okay, because of how we can deal with drought...
However, alongside the various mechanisms for reducing grazing or restricting its timing, Allotment
Management Plans can also include a variety of rangeland improvements – usually in the form of
fencing, water infrastructure (such as stock ponds, wells, or pipelines), or roadways. That said, rangeland
improvements are generally confined to a narrow range of modifications that can simultaneously
improve rangeland condition while also supplementing the utility of a given allotment. This includes
water improvements and fencing, as described by one manager:
A lot of times, there's water improvements. Water is always going to be the limiting thing out
here. Water is a big deal for me as a range manager because upland water is so vital to sound
management, because it means distribution. You want your animals as distributed through the
pastures as possible, and water is how you do that. Plus, your riparian areas are so valuable, no
better way to keep cattle in particular from hammering your riparian areas than providing in the
uplands. We do a lot of that. It's primarily water and fences that we do. We made such a big push,
starting in '98, '99, when we started having to do NEPA for permit renewals, that we got a lot of
projects out of the way that have been needed for a long time. That's slowed down a little bit, but
that's really how we do it.
This example also underscores another non-bureaucratic restriction on flexibility in the region, namely,
its generally arid nature, and the overall “hit or miss” availability of groundwater. As a result, many
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allotments lack the capacity for water supply improvements without extensive and complex
infrastructure being put in place.
The land and capital resources of the allotment user further limit management flexibility, as most
rangeland improvements involve some manner of cost sharing between the field office and the
permittee. At the same time, access to private land resources allow users to respond more flexibly to
any curtailments that might arise. Further, because of limited resources and largely neutral imperatives
to improve rangelands on the part of the BLM, most improvements need to originate with the
permittees themselves:
Usually, I would say probably 70, 80% of the time, it's the permittee proposing [rangeland
improvements], and if we see that it's in harmony with sound principles, we'll work with them on
getting it approved. They're approved through a document called a cooperative agreement. It
means exactly what it says. Basically we, the government, shares the cost for some of those
[improvements] on a cooperative basis. Basically, they put out the labor to, say, put in the fence,
whether they do it themselves or contract it, and we buy the materials. Then over time, they're
responsible to maintain it in functioning condition, but if they need some materials, some rolls of
wire or something down the road, we'll provide that.
As a result of the various restrictions on land use, landscape modification, rangeland improvements, and
so on, range technicians also had high agreement regarding the importance of having good overall
working relationships with permittees. They identified such relationships as both a key factor in
successfully managing fragile rangelands in times of increased stress – such as drought, after a wildfire,
or in the case of invasive vegetation outbreaks – as well as in the various planning processes associated
with permits. If relationships are strong, equitable, and respectful, in other words, managers’ ability to
adapt a given allotment’s restrictions to the changing needs of permittees was more likely:
Rangeland Technician: We have the authority to kick people out, and we have certain thresholds,
certain levels of utilization and so forth. We're getting better about building that into our NEPA
documents, which we didn't have before, but we're getting better about that. Often, we don't
have [to utilize those powers] and that's the ideal. You want [grazing permittees] to be coming to
you.
Interviewer: In your experience, has having that good working relationship with them helped that
process?
Rangeland Technician: It's huge. It’s huge because I see that the majority of our permittees,
they're certainly not like the general public, but they're also not the same as say, special rec
permit holders. They're more partners. A lot of these guys, they grew up in this country. They know
that country better than I'll ever know it. I've got to listen to those guys. Those are the ones that
also, they want to be good stewards, and whether a guy is or not, you've got to build that trust
level and deal with them on a more even basis if you're going to get anywhere in management.
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In summary, range technicians felt that flexibility relating to grazing allotment management was
restricted by a variety of factors. First and foremost, the overall condition and composition of a given
allotment restricts when, how, and to what extent it can be grazed. Annual or broader climatic
processes – all of which have direct impacts on range conditions – present a further barrier, especially
when range management plans failed to foresee particular scenarios or merely overlooked some
potential solution to the problems that arise. Further, permittee resources present yet another
constraint, as those without the capacity to provide time, material, or capital for improvements or
specific grazing rotation patterns are unlikely to be subsidized by the BLM. Finally, all of these are
further limited – or expanded, as the case may be – by the social and professional relationships that bind
a given operation with the range technician and other staff they work with to complete necessary
resource management plans. In cases where relationships are good, permittees have substantial
resources, have access to more flexible private lands, and have the capacity to develop and assess
improvement plans, management flexibility is maximized. In cases where one or more of these factors is
less than optimal, flexibility is reduced, both for the BLM and the permittees.
This range of flexibility applies only somewhat to recreational permittees: in their case, permits
generally only apply to the timing and type of land use, and do not have the capacity to incorporate the
development of specific amenities or infrastructure beyond that associated with access (i.e., roads and
trails), a factor further constrained by the long time-table for transportation master plans and their
associated budgets. Further, most recreational users are limited by the availability and type of use
permits available to them from the agencies responsible for the specific resources they wish to utilize. In
the case of hunting and/or fishing outfitters, Colorado Parks and Wildlife planning and permitting
processes (largely separate from those of the BLM) constrain much of how and for what purpose a
special recreation permit can be used. All that said, outfitters and outfitters with access to a variety of
specific areas and income streams were seen as more flexible than those whose businesses relied on
small allotments or highly specialized business models.
For both grazing and special recreation permit users, BLM staff noted that the ESA listings is a limiting
factor in cases where vulnerable or endangered species are present on permitted allotments or
recreational areas. Although, in most cases, restrictions relating to ESA-listed species were only partial –
during particularly important brooding or nesting seasons, for example – threats to endangered species
during particularly stressful climatic conditions could amplify the effects of those stressors for
permittees, transforming a potential partial restriction into a complete curtailment. However, ongoing
conservation efforts – particularly with regard to the greater sage-grouse – have been cited as largely
successful in its ability to protect vulnerable wildlife while incorporating the needs of public land users
and addressing the importance of nearby private land holdings for public land wildlife populations.
Similarly, managers also discussed the area’s wild horse population as a somewhat unique wildlife
management aspect of their work that could significantly constrain their efforts. Because advocates of
wild horse herds – which include environmental and animal rights advocacy groups as well as wild horse
enthusiasts - were viewed by staff as against grazing, development, and efforts by staff to contain
population numbers through contraception or removal. As a result, areas adjacent to the Sand Wash
Basin – where the horses currently dwell, were seen as more restricted in their ability to optimize
multiple use capacity than elsewhere.
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Science needs for improved management
Monitoring Capacity
By far the most commonly mentioned need on the part of BLM staff was the ability to accurately and
consistently monitor the vast and diverse landscape under their charge. With over 1.3 million surface
acres to monitor and only a handful of staff – most of whom reported spending the vast majority of their
time in the office dealing with paperwork – the BLM staff see the field office’s capacity to continually
monitor the lands they manage as limited. This was especially the case during periods of extreme
weather or long-term climatic stress – such as drought – which were seen as increasing both overall
monitoring requirements and the more focused monitoring of ESA-listed species. Here, some staff
expressed an interest in various technological solutions to this problem – e.g., drones, networked
cameras, and monitoring stations – but to what degree permittees and private land owners would
accept such measures was less clear given the local culture of suspicion of anything that might be
perceived as intrusive federal oversight. Moreover, staff pointed out that whatever solutions they
adopted, increased monitoring would likely require increased funding. In later conversations, one range
manager suggested the possibility of engaging influential public land users in more coordinated
monitoring efforts, using existing monitoring frameworks (such as Assessment, Inventory, and
Monitoring (AIM) efforts). That said, several noted that, in order for management to be truly adaptive –
that is, responsive to emerging rangeland, ecosystem, and species conditions – more focused and
consistent monitoring would be essential.

Climate Science
As noted, while all the staff we interviewed expressed an awareness of contemporary climate change,
many also felt that climate science and climate modeling as areas that were not being sufficiently
addressed by the BLM, and as such, were not areas where staff claimed any particular expertise. Indeed,
in most cases, the knowledge of experienced “old timers” in the ranching and hunting sectors was the
most commonly referenced source when describing long-term climate changes in the region. Because of
this, BLM staff consistently expressed a greater need for understanding how distinct ecosystems that
they manage will respond to future climate change, especially as related to invasive species, wildlife
health and distribution, and the incidence of management-relevant extreme weather events like
wildfire, drought, and flooding. Snowpack – both in the mountains of Routt County and the sagebrush
steppe in Moffat County – was also described as an essential factor in the regions overall ecological
health. As such, understanding how and to what degree snowpack patterns will be affected was also
identified as a key information gap.
Staff also pointed out that while long-term (i.e. 50 yr.) climate projections were valuable for framing
long-term planning processes, most of the time-frames that they deal with – and are ultimately
responsible for – are much shorter, usually in the 5- to 15 -year range. Thus, both spatially (at the subcounty) and temporally (near-medium term) downscaled climate projections would likely be of
significant use, both for justifying potential rangeland improvements as well as anticipatory protection
of particularly fragile areas.
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Social Science
Although the Federal Public Land Management Act and other legislation require the BLM to assess
socio-economic and environmental justice dimensions of any management decision or policy, the BLM
staffs’ perceptions of their social science needs were generally limited. However, several interviewees
acknowledged that the work that they do is highly contingent upon the socio-cultural, economic, and
demographic structuring of the communities they work with, and as such, they noted that a clearer
understanding of those dimensions as being potentially helpful in future planning and training
processes. In addition, managers expressed an interest in knowing more about broader trends in the
composition and configuration of agricultural operations in the area, particularly as related to increases
in large, “corporate” operations, increases in “hobby” or amenity-driven allotment users, and a regional
population that is both increasingly elderly, and, in the case of Routt County, wealthy. Along these same
lines, recreational planners also highlighted the need for a better understanding of how future climate
conditions will affect the types and amount of public land use they will need to plan for, particularly as
pertains to developing and maintaining transportation infrastructure.
Also of note was the general refrain among rangeland technicians that, despite extensive experience in
the area, many still relied upon the much more experienced ranchers and farmers in the region for longterm institutional memory. In this, they expressed interest in collecting and analyzing local knowledge
regarding the various resources and uses BLM staff have to manage for, particularly as pertains to the
“normal” range of climate variability and the long-term outcomes of specific climatic or weather events.
This notion was in line with other comments relating to the importance of BLM-permittee relationships,
which emphasized a need for better ways for connecting the decision-making processes and needs of
regional operators with the legal and logistical requirements of public lands management. This points to
a need for research that examines mechanisms for strengthening BLM-community relationships,
including methods for addressing the issue of climate change in a region where both cultural and
economic factors make public policy addressing the causes of contemporary climate change extremely
controversial.

Ecosystem Science
BLM staff also expressed an interest in having access to reliable assessments of the vulnerability and
resilience of various vegetation and wildlife species important to management, especially those listed
under the ESA. In addition, range technicians and recreational planners also discussed the need for a
better understanding of how important hunting, livestock, and forage species might be impacted, as
well as how various invasive species might react to increased warming. In particular, staff observed that
elk, mule deer, wild horses, cattle, sheep, and cheatgrass are species with both serious implications for
management as well as direct exposure to various climate scenarios. They stated that the effects of
generally warmer, shorter winters were likely to be the most important across all species, with the
effects being mixed depending on the specific species in question and their overall role within regional
ecosystems.
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BLM staff views on permitted land user livelihood vulnerability
Grazing Permittee Vulnerability
BLM staff viewed grazing permittees as generally well adapted to the region’s drought-prone and harsh
climate. At the same time, they also noted that grazing permittees were extremely varied in the degree
to which different operations relied upon public lands. For some, public lands were a supplemental
addition to an operation that relied mainly on privately owned and leased resources. For others, public
lands were an essential part of their overall operation. This more heavily public-land-dependent group
were described as containing operations of various sizes, ranging from large, multi-million dollar, heavily
diversified operations to small, single-owner cattle and sheep ranches. Thus, the vulnerability of any
given operation could be described as contingent upon a number of factors particular to an operation,
its purpose, and its particular situation relative to various ecosystem services and risk factors (e.g.,
proximity to ESA-listed species habitat and/or fire-prone vegetation communities). BLM staff also
observed that, barring some exceptions, almost every ranching operation in the region found some
degree of income diversification in the hunting sector, with many ranchers also running outfitting
operations on or near their ranches.

Exposures
BLM staff highlighted several key exposures – or potentially hazardous phenomena – that could have
negative impacts on grazing permittees and ranchers in the region. First and foremost among these was
drought, which can cause long-term impacts, as well as acute risks from wildfire or high temperatures.
Wildfire, in turn, was also noted, as it can negatively impact range condition over shorter time scales.
Similarly, floods were mentioned as potentially impacting the region’s various agricultural operators,
mainly due to the concentration of private lands in low lying, relatively wet areas. In addition to these
acute stressors, BLM staff also noted that changes in seasonal timing – such as the onset of spring – and
increased climate variability (highs and lows) could also have negative impacts. BLM staff also
recognized the threat posed by warmer winter conditions to create more subtle transformations in the
landscape, as well as to reduce water availability through the reduction of annual snowpack.

Sensitivity
BLM staff reported that drought is the main exposure to which ranches are sensitive, with reductions in
surface and stream water availability that exacerbate negative impacts to economic viability, cattle
condition, and the resilience of local ecosystems as a whole. In addition, degradation of rangelands
associated with persistent, multi-year droughts not only directly reduced forage availability, but can also
reduce the overall availability of publicly owned grazing allotments. Similarly, wildfires on public lands
require a two-year rest period, which have both negative impacts on forage availability in the short term
as well as potentially beneficial impacts due to the abundant, high quality vegetation regrowth that
occurs. Drought and wildfire both have a direct impact on the vitality and distribution of a number of
potentially ESA-listed species, particularly the greater sage-grouse, which in turn, could result in grazing
restrictions and reduce ranching operation viability. Year-to-year plans were also seen as highly sensitive
to unpredictable weather patterns – particularly unusually early or late spring green-ups, which could
result in a mismatch between livestock needs and available ecosystem services. On a more general level,
the region’s somewhat spotty ground- and surface-water availability leaves many sensitive to any
process – be it climatic or bureaucratic – that might further reduce access to water for livestock and hay
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crops. Further, because many ranchers supplement winter forage with hay or other feed crops, regional
feed prices were also seen as a factor that could seriously impact both grazing allotment users and the
overall ranching economy.

Adaptive Capacity
Because of the region’s generally arid climate, BLM staff see grazing allotment users as well adapted to
dealing with both long-term and annual droughts. In many cases, water infrastructure and supply
development are the main avenue through which local ranchers could adapt to these conditions. In
addition, carefully planned grazing rotations and intensive monitoring of vegetation conditions are key
factors in maintaining long-term rangeland health, and were seen as being a key part in the continued
success of area ranches. Further, while not all ranches in the region could be described as such, BLM
staff reported that many of the most prominent permittees had access to a diverse range of public and
private lands, a factor that allowed for flexibility in dealing with both normal and extreme climate
stressors. At the broadest level, they felt that strong, cooperative, and collaborative relationships
between individual permittees, range technicians, and other BLM staff are a key factor both in
implementing current adaptations and developing plans for any future situations that might arise.
Although they suggested relationships with certain, specific operators were, and continued to be, quite
contentious (due to either disagreements regarding resource use or personality conflicts), BLM staff
generally felt that BLM-permittee relations in the broader field office management area were generally
quite good, with many area ranchers taking on a “stewardship” role when managing and utilizing grazing
allotments.
They also mentioned that a great proportion of the region’s ranchers were diversified in one or more
non-ranching sectors, with many engaged to some degree with the hunting and recreational outfitting
sectors. As a result, these operators are both more capable of weathering difficult market or climate
conditions, and more likely to have avenues through which they might maintain intergenerational
continuity of land tenure.
In addition, several range technicians discussed how reducing herd size through sales was often utilized
as a strategy for dealing with resource shortages and increased costs during drought. This strategy could
have negative effects over the long term, however, particularly regarding herd genetics in a region
where replacement cattle from lowland or more temperate areas are unlikely to survive the area’s harsh
winters.

Special Recreation Permittee Vulnerability
In comparison to grazing allotment users, BLM staff view the vulnerability of Special Recreation Permit
(SRP) users and outfitters as less sensitive to climate change, particularly because very few outfitters in
the region relied solely on public land resources. Moreover, the number of SRP holders in the region was
relatively small (n= 26 in 2014), even though the role of hunting and recreational tourism in the region is
an important economic driver. Given that the BLM does not regulate wildlife hunting or fishing since this
is a state-level regulatory authority, but rather manages the landscapes on which they occur, the BLM’s
role in either supporting or hindering recreational sector livelihoods was viewed by some BLM staff as
relatively minor in comparison to private land owners and state wildlife personnel. Nevertheless,
recreation planners as well as range technicians (many of whose permittees also were hunting
outfitters) noted that, much like ranchers, recreational outfitters rely closely upon a variety of
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ecosystem services and predictable annual climate patterns, both of which are under threat from
current and future climate change.

Exposures
Much as was the case regarding grazing permittees, BLM staff identified a number of key stressors faced
by recreational outfitters and business operators in the region, including drought, wildfire, flooding,
intensification of climatic variability, and changes to seasonal timing. In addition, they also pointed out
how extreme high temperatures, either in isolation or in combination with low late summer river flows
due to reduced snowpack, could seriously hamper various operations that rely upon river resources.
These concerns were paired with observations relating to the risks associated with early season high
flows brought on by rapid melting of snow pack, particularly with regards to the potential for erosion,
damage to flood control infrastructure, or risks to customers hoping to engage in river activity of various
types.

Sensitivity
Like ranchers, recreational outfitters are heavily dependent upon the annual provisioning and timing of
ecosystem services. Drought, wildfire, flooding – particularly spring flooding and generally heavy runoff
–are all factors that have serious impacts on the recreational sector. Increasingly warm winters are a key
factor to which regional hunters and other outfitters would have to account for, as the migration of
wildlife herds during hunting season (September-December) is one of the primary determinants of
hunting success. In many areas, the late onset of winter generally meant that herds that would normally
be present in the field office’s lower-elevation, western reaches during the hunting season were still
sheltering in the eastern mountains long after those areas would normally become inhospitably cold.
However, because winters have become milder, some staff reported that wildlife survival rates have
increased, a factor that could in turn lead to increased competition with livestock for forage, and,
potentially, increased stress on landscapes. Annual vegetation productivity is tied to both herd
survivability and the quality of hunting trophies taken during a given season, as horn and antler growth
are highly correlated with abundant spring-time vegetation.
Finally, while most of the interviewees focused their comments specifically on hunting – primarily elk
hunting – a variety of other recreational operations on non-BLM lands, particularly in and around
Steamboat Springs, also play an important role in the region. These activities will be discussed further in
the section on Special Recreation permittee interviews.

Adaptive Capacity
In general, BLM staff observed that warmer annual average temperatures have a potentially beneficial
effect on the region’s hunting, recreation, and tourism economies, even if extremes associated with that
warming may have negative impacts. Further, while they characterized many outfitters as constrained
by Colorado Parks and Wildlife (CPW) policies – particularly hunting, fishing, and other licenses – they
described hunting and recreational outfitters as highly responsive to annual changes. However, because
of the often high costs associated with booking a hunting or recreational excursion and those industries’
reliance upon word-of-mouth advertising and repeat business, years with poor outcomes (or merely bad
weather) were seen as having a much more potentially serious impact than would be seen in other
ecosystem service-dependent sectors.
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Little Snake Field Office Case Study: Interviews with Special
Recreation Permittees
Executive Summary
Key Findings
•

Recreational businesses in the LSFO management area rely intimately upon a variety of unaltered
ecosystem services that are directly exposed to the impacts of a warming climate.

•

Changes in the character and intensity of winter weather and subsequent effects on regional
hydrologic dynamics present serious challenges to the existing recreation tourism industry in the
region, as well as many of the wildlife species and landscape conditions that the industry relies
upon.

•

Recreational businesses display differing sensitivities to various climate hazards and long-term
changes depending on their type (hunting, fishing, rafting, etc.). However, many operators rely
upon a diversity of resource types to maintain their operations. Moreover, all are tied to the
ability of the region’s ski industry to attract customers, which is potentially highly sensitive to loss
of snowpack.

•

Current adaptations to sub-optimal climate conditions center on careful monitoring, having
access to a diversity of land resources, and maintaining multiple income streams. These strategies
rely closely upon both public and private land resources.

•

Outdoor recreation – in particular hunting – represent a vital component of both the region’s
economy and its cultural systems, and play an important role in the identities and social networks
of local communities.

Observations of Climate Variability and Change
Participants characterized the region’s climate in the last several years as one marked by dramatic shifts
between periods of somewhat abnormally heavy precipitation and intense drought with winters ranging
from unusually mild with low snowpack to harsh. Some also identified a general drying trend in the
region, with Little Snake and Yampa River flows falling short of historical expectations, especially during
the late summer. Fishing guides operating near the headwaters of the Yampa River also reported a
number of high water temperature events that forced the curtailment of their fishing activities. Hunting
outfitters also reported that hunting seasons were shortened during especially mild winters as herd
migrations were delayed.
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Perceptions of Risks Associated with Climate-driven Processes
Recreational businesses’ direct reliance upon natural vegetation and water resources during specific
usage periods exposes them to negative impacts from changes in climate in a variety of ways. For
hunting outfitters, increased average temperatures and drought can negatively impact forage and water
availability for key game species, and changes in precipitation timing and the intensity of winter weather
can alter migration behavior in ways that invalidate the usefulness of hunting licenses. For fishing and
rafting guides, reductions in water quantity due to drought or more rapid runoff present serious
challenges, as do extreme precipitation events that create dangerous river conditions. Moreover,
increases in water temperature and changes in water oxygen content in coldwater fish habitat threaten
to reduce the availability of sought after species. At the same time, changes in winter weather that
negatively impact the area’s ski industry could have ripple effects that negatively affect other outdoor
recreation businesses across the region.

Opportunities and Barriers to Climate Adaptation
Adapting to various climatic and weather extremes comprises a vital part of operating outdoor
recreational businesses in the LSFO management area, and the ability to do so rests on careful
monitoring, transportation, planning, and site selection. Having access to a variety of lands and the
ability to respond to annual ecosystem signals at appropriate times – particularly during the at times
erratic initiation of winter and spring and during periods of inclement weather – was identified by
permittees as a vital component to livelihood viability. For some, this also meant having the ability to
defer the use of specific areas when ecosystem or climate conditions were non-productive or fragile. To
deal with such unpredictability, many operators interviewed engaged in more than one type of income
generating activity, including livestock grazing, taxidermy, or operating retail storefronts.
All of those interviewed also took advantage of a mix of private and public land resources. Public land
permits were generally viewed as being more restrictive than private arrangements in terms of their
flexibility, particularly with regards to timing of usage and use deferrals. Many also noted that public
land resources were effectively “maxed out,” as limited available permits making diversification into
public land systems highly restricted. These concerns were bracketed by an inability to control broader
economic effects on tourism spending, as well as difficulty in ensuring their needs for transportation
access could be met in ongoing travel management planning processes within the BLM. Here, several
interviewees also expressed a need for greater collaboration amongst the various outfitters and landbased livelihood stakeholders in the region.

The Role of Public Lands in Special Recreation Permittee Livelihoods and Local
Economies
Public lands played a variety of roles in the livelihoods of interviewees, with some operators heavily
dependent upon public land resources and others only occasionally reliant. However, the abundance of
public lands in the region played an important indirect role in nearly every outdoor recreation or
tourism related business in the region. For hunters, these lands provided a “gateway” into the hunting
lifestyle that ultimately led to the hiring of outfitters. For fishing and rafting guides, they provided a
point of attraction that brought customers to their door that might otherwise choose other locations for
111

camping and outdoor recreation if land access were scarcer. Public lands were also described as playing
an essential role in the vitality of the region’s various wildlife herds, including both game species and
species sought out by bird and wild horse enthusiasts.

BLM-Permittee Relations
Relations between SRP holders and LSFO staff were characterized by permittees as consistently positive.
More specifically, SRP holders commonly observed that interactions between the BLM and SRP holders
was generally minimal. Although some did report having difficulties working with recreation managers in
other nearby field offices, the most serious issues relating to BLM-Permittee relations centered on the
often-complex requirements of initially acquiring permits and the at times contentious atmosphere that
existed between different operators competing for scarce public lands access.

Permittee Views on Improving BLM Management
Permittee comments on improvements to BLM management focused mainly on the need to maintain
public land access for the variety of recreation businesses in the region, and to improve policies that
would allow for more flexible use of permitted areas. This included suggestions to prioritize keeping a
variety of transportation options open for outfitters working in the area, as well as the creation of an
option to rest permitted areas without running the risk of losing permits due to a failure to demonstrate
sustained use. At a more general level, several permittees also suggested that the BLM work to improve
relations between the various public land stakeholders in the region, both with regards to mitigating
potential conflicts and working to develop more successful travel management plans.
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Results
Observations of Climate Variability and Change
Much as in the interviews with grazing permittees, the hunters, fishermen, and other recreational
business operators interviewed for this study proved to be careful observers of the region’s highly
variable and sometimes intense climate. Likewise, while interviewees did not generally refer to “climate
change,” per se, many nevertheless spoke of trends toward more mild winters, more intense drying
episodes during the late summer, and occasional decreases in water availability for various wildlife
species. One fishing and hunting outfitter operating out of Steamboat Springs put it this way:
It's certainly gotten drier. That's, I think, fairly easy to see. I think our winters have gotten shorter
and they've gotten wetter […]. We've packed the same amount of snowfall into a smaller period
of time which is concerning.
Indeed, of all the various climate-related topics discussed, variations in the timing and quantity of winter
snowfall – as well as how it melted, refroze, infiltrated soils, and/or eventually entered area streams –
were among the most commonly discussed, as these dynamics have both direct implications for various
SRP-holder livelihoods as well as the region’s prominent ski industry. As the above interviewee noted,
the dominant change has been the gradual truncation of the winter weather season, if not an overall
decline in total precipitation. This process includes both the later onset of heavy snowfall during the
transition from fall to winter, the earlier initiation of runoff in the spring, and the decreased frequency –
but increased intensity – of winter snowstorms. “Hard winters,” which were the norm during the
childhoods of the older participants were described now as relatively rare. When these events occur
now, they don’t last as long as in the past, but can have immediate effects on ecosystems and
hydrological dynamics. Also, they can have noticeable impacts on herd dynamics, particularly the
recruitment rates of foraging species:
We have had a few really good and hard winter events that have changed wildlife populations
and that will change the business for a little bit. […] Then, we had [another hard winter] this year,
where we will have an increased animal mortality. The recruitment will be a little bit low for about
three years on our shootable size bulls and bucks because we lost a tremendous amount of fawns
and calves. That recruitment isn't there because it takes a year-and-a-half for them to become a
spike and then two-and-a-half years to become a branch antlered bull. Essentially, we are going
to be three-and-a-half years ago out before we make up from the populations that we lost today
or this year. Overall, those are kind of the rare events. For the most part, we kind of get a stable
average mortality from winter.
Now, last winter, we had the mildest winter on record. We had a good recruitment of animals, so
a lot of them survived. Then, we got a lot of spring rains. It equaled out as far as moisture levels of
what we typically get. The climate, it appears that even if we have a dryer winter, we have above
normal or average spring and summer moisture that makes up what we need.
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Others argued that changes in winter dynamics have resulted in impacts to wildlife migration, with some
formerly transitory herds seemingly able to take up year-round residence in areas that would normally
be vacated with the onset of harsh winter conditions:
There's been a little bit of change it seems like over the last five years since the last winter that
was really rough about six years ago. We have a lot more of smaller pockets of animals that have
been staying kind of more of a localized area…
These observations came alongside similar discussions of drought and various drought related effects on
hydrology. In particular, fishing guides operating on the Yampa River discussed several instances during
recent droughts wherein high water temperatures, low flow volumes, and falls in water oxygen content
resulted in temporary habitat losses for area fish, forcing them to curtail guiding activity on certain river
stretches. Hunting outfitters also related that recent droughts had resulted in noticeable impacts on
various wildlife species – particularly elk – whose large body mass and high nutrient requirements for
horn growth were cited as making them particularly sensitive to drought conditions. At the same time,
however, hunting outfitters also pointed out that drought conditions can present an opportunity for
other species, such as mule deer and mountain lions, due to their relatively more tolerant physiologies
and reduced competition from elk for forage.
Recreation permittees also saw wildfires as a commonly occurring feature in the region, one with only
temporarily negative impacts for wildlife. Namely, hunters often noted that post-wildfire regrowth areas
consistently proved highly attractive to elk and deer, and thereby, to hunters themselves. Likewise,
because the hunting season is, generally speaking, the inverse of the wildfire season in the area, wildfire
occurrence was generally not an issue of serious concern. Fishing guides and those more closely tied to
the tourism economy centered in Steamboat Springs, however, often acknowledged that while no
serious wildfire events had occurred in their area, large amounts of beetle-killed trees, high overall
stand density, and increasingly dry summers all represented a serious risk of large, stand replacing fires
with potential to alter local hydrology, water quality, and wildlife habitat distributions.
However, while all of those interviewed agreed that recent years had brought somewhat unusual
weather and overall seasonal patterns, this was not consistently seen as being outside of the generally
wide range of climate variability that marked the region. Though some expressed concerns that trends
toward even warmer winters and drier summers might continue, others felt that, in general, the climatic
variation they had experienced thus far could easily be attributed to natural cycling of climate patterns
over time.

Perceptions of Risks Associated with Climate-driven Processes
Given the complex interrelations between climate processes, regional wildlife populations, the tourist
economy of the area as a whole, and, ultimately, the success or failure of various recreational activities,
interviewees discussed a wide variety of ways that climate can impact business viability. Several broad
factors cut across these impacts. First, recreational businesses in the region are generally diversified,
and therefore seldom rely upon any one single facet of the natural systems for their livelihoods. As a
result, outdoor recreation businesses are often exposed to climate-driven stressors on a variety of
fronts, at times in ways that yield highly divergent results depending upon which particular species or
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ecosystem component is being examined. Second many of those interviewed related that successfully
engaging in recreational business in the region is predicated upon finding ways to seize opportunities
during each of the region’s distinct seasons to maintain incomes and staff throughout the year. As such,
the predictable timing of various seasonal transitions – as well as the capacity to respond to often subtle
climate signals that emerge therein – were often identified as important factors in maintaining the
various livelihoods discussed. Because of this, assessing or forecasting potential impacts to SRP holder
livelihoods will likely require a holistic view, one that considers the full array of ecosystem services relied
upon in each region as well as the variety of means through which they are utilized at different times of
the year. It should also be noted that while the various recreational activities discussed by interviewees
are all constrained to specific seasons of use – either through administrative oversight from CPW or by
sheer practicality – their usability in those time periods can be seriously affected, often with significant
lags, by climate processes that take place in the preceding months and years.

Precipitation Timing and Character
Nowhere is this subtlety and complexity of the relationship between outdoor recreation businesses and
climate-driven processes more pronounced than in the realm of hydrology and water resources.
Precipitation in the form of rain and snow provides for plant growth, drinking water, and habitat
conditions critical to the area’s diverse wildlife populations. More specifically, it can determine the costs
associated with – and ultimate success of –hunting, fishing, or rafting expeditions. Changes in
precipitation patterns can also prompt dramatic shifts in short-term wildlife behavior, and it can
intensify the impacts of recreational activity on ecosystems.
How and in what ways precipitation affects local socio-ecological systems depends largely upon the
season in which it occurs. Winter precipitation was consistently described as being the most influential,
mainly due to its direct connections to annual water supplies and its capacity to impact various wildlife
species’ recruitment and behavior. Specifically, winter snow is essential to the region’s water system –
the more snow that falls in winter, the more water will be available via the area’s creeks and streams
throughout the coming spring and summer. Further, the longer it takes for snowpack to melt, the more
consistent water supplies will be throughout the year. Because of this, heavy, consistent snowfall was
generally viewed as a positive event when it occurred. Likewise, recent years’ tendency to have more
winter precipitation falling as rain – particularly during the increasingly early spring – was highlighted as
an issue of concern for many SRP holders, especially to fishing guides. This was especially true regarding
potential negative impacts of lower snowpack on suitable water conditions for various highly sought
after cold-water fish such as the rainbow trout.
Winter snowfall – particularly, intense, heavy snowstorms that come after relatively warm conditions –
was also discussed as having the potential to negatively impact SRP holder livelihoods. For while, in
general, any snow was regarded as a net positive force, extreme winter storms and subsequent deep
snowpack were seen as having potentially serious negative impacts on wildlife recruitment as young elk,
deer, and other browsing species struggled to meet their metabolic needs when finding forage and
moving across the landscape became increasingly difficult. Refreeze events – where heavy snowpack
partially melts and then re-freezes to form a hard crust – was cited as being particularly difficult for the
area’s various wildlife herds. Interviewees generally felt that the species hunted in the area were highly
resilient to such shocks, but they could also have implications for the hunters and outfitters as moving
across the landscape can become a risky, and in some cases, costly affair. On the other hand, such
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conditions can also provide for greater ease in locating and tracking prey. Likewise, ample snowpack
numbers are also critical to the region’s ski industry, a powerful attractor for tourist dollars in both the
region as a whole and in various recreational businesses.
Recreation permittees also identified winter snowpack as a key factor – alongside rising temperatures –
in determining the timing, intensity, and duration of the spring runoff in the area’s streams and rivers as
well as the filling of the area’s numerous earthen reservoirs and stock ponds. Several interviewees
discussed how, regardless of livelihood, the runoff period is a crucial phase in the region’s annual cycle,
as precipitation in the area becomes increasingly sparse as spring gives way to summer. As such,
gradual, sustained runoff during the spring is essential to maintain water availability until rains return in
the late summer. At the same time, the spring runoff period is also a key factor in the quality and
quantity of vegetation in the area, as a sudden jump in temperatures can hasten the drying of soils,
effectively limiting the primary productivity of the region. This, in turn, can have serious consequences
for wildlife, especially regarding the health (and horn growth) of elk. Similarly, poor primary productivity
of forage can also increase the impacts of competition from other grazing species – chiefly, livestock –
further stressing wildlife and reducing the quality of trophies in the subsequent hunting season. In other
words, game species rely upon benign climate conditions throughout the year:
A lot of guys think because it greens up early, they're going to grow faster. Now, there's
conditions before that. How hard was it for them to live through the winter? If they come off an
extremely hard winter where they ate up all their calories and all their excess fat stores that they
possibly had just to survive, they're going to be stunted. We watched deer start shedding the
week of Christmas, and that tells me stress and wanting to get rid of those antlers. It had nothing
to do with growing them. They were just stressed out, hair falling out, horns falling off of them.
Particularly intense runoff events were also described as having negative impacts – both immediate and
long-term – on the annual viability of fishing and river rafting businesses, as periods of intense
streamflow largely precluded river use. Further, operators consistently noted that subsequent
hydrological drought conditions, with some streams drying out completely and others simply becoming
too warm and oxygen deprived for fish populations to tolerate, caused a loss of income from fishing and
rafting activities.
Interviewees recounted how paying extensive attention to regional precipitation and weather
information was a critical part of their work. They rely upon both their own careful observations as well
as resources available through the internet and various media services. Indeed, more so than any other
factor discussed, understanding and reacting appropriately to short- and long-term precipitation trends
was seen by recreational operators as being a key capacity in maintaining their livelihoods, regardless of
the specific activities they capitalized upon.

Drought
Given the importance of water resources for SRP holders’ livelihoods, they consistently identified
drought as having considerable repercussions, both for their day-to-day operations and the viability of
their businesses overall. For fishing operations, drought episodes were characterized as exclusively
negative, as even moderate drought conditions had the potential to reduce fish populations and the
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number of fishing spots with appropriate conditions for tours. For rafting and skiing-related operations,
this threshold was somewhat higher, mainly due to the specific characteristics of the areas utilized for
such activities (e.g., areas with consistent in-season flows even during drought). That is, the relatively
small number of sites used in these recreational businesses was generally those that were ideally suited
for doing so, and that maintained much of their functionality during even severe drought periods and
could be readily modified by reservoir releases or, in the case of skiing related business, snow-making.
For hunting outfitters, drought conditions were viewed in a highly context-specific manner, as it was
generally felt that the major hunting species (particularly mountain lions) were well adapted to the
region’s drought-prone climate. However, long-term drought conditions were recognized as having
potentially negative impacts upon herd vitality, recruitment, and the quality of trophies. Negative
impacts to vegetation were identified as the main culprit, especially for elk, whose relatively large body
size and substantial metabolic requirements for horn growth were noted as making them much more
sensitive to drought episodes than most other game species. Drought conditions during the winter,
when accompanied by warmer temperatures, were also seen as having a noticeable effect on herd
migration behavior, as it is largely the onset of harsh snowstorms in the eastern, mountainous stretches
of the management area that prompt the most noticeable movements of animals across the landscape.
Long-term droughts, such as the two that dominated the region for the majority of the last 15 years,
were also seen as exacerbating impacts from different grazing species on landscapes also utilized by
game animals, and thereby, potential for conflicts between the variety of stakeholders involved in the
use of public lands in the area.

Wildfire
Wildfires were another climate-driven process identified as having potential impacts on recreationbased livelihoods. Although, as with droughts, these impacts were not seen as being exclusively
negative. In particular, many hunting outfitters discussed how small, low intensity fires could, when
coupled with a bit of rain, create highly attractive foraging grounds for elk and deer as new vegetation
growth re-emerged and stands of aging juniper or sagebrush were cleared to make way for grasses.
However, several also expressed concerns that large, intense forest wildfires could have a serious
impact on migratory herd habitat, water quality, and canopy shade for maintaining snowpack. This was
especially important for fishing guides and other businesses near the Steamboat Springs area, where
significant amounts of densely packed trees, combined with warmer winters has resulted in widespread
tree mortality from recent pest and pathogen disturbances, and where no major fire events had
occurred for some time. Interviewees expressed concern not only for the direct impacts from fire itself,
but also any subsequent reductions in tourist traffic that might occur during a fire.

Flooding
Flooding was not seen as a serious risk factor in the region, even for those who worked directly with the
river. While recent flooding in Steamboat Springs in 2011 was noted as having a short-term impact on
fishing accessibility for some of those interviewed, these impacts were not seen as especially egregious.
As one fishing guide described, “fish don’t drown.” Likewise, other wildlife of interest to recreational
businesses were not seen as particularly vulnerable to floods, any increase in precipitation or water
availability was generally viewed as beneficial. However, both Steamboat Springs and Craig – the area’s
two largest towns – are located close to the Yampa River, and therefore contain areas with relatively
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high flood risk exposure should unusually intense runoff or rainfall episodes occur. One operator with
activity sites near Steamboat did recount recent flooding on private and city land in 2011 and 2013,
although this had not had any direct impacts on their business.

Opportunities and Barriers to Climate Adaptation
Because of the region’s highly variable climate, recreational businesses in the region must be able to
cope with highs and lows in landscape- and ecosystem condition at the same time as they deal with
swings in the broader economy with impacts for tourism spending. As a result, all but one of those
interviewed maintained one or more income streams aside from those associated with the operations
connected to their SRPs. For livestock ranchers with SRPs, hunting outfitting itself served this role,
providing both supplemental income and a means to keep younger generations involved in working with
the landscape. For SRP holders whose primary business was hunting or fishing tour outfitting, a number
of diversification strategies were used, including outdoor apparel sales, ski and snowboard rentals, and
outdoor education courses. One SRP holder, one of the few outfitters focused solely on mountain lion
hunting, operated a taxidermy and mounting facility that provided the bulk of his income.
SRP holders also recounted how the diversification of one’s assets and activity sites was also an
important adaptation strategy in the region, as maintaining a broad portfolio of potential tour or
outfitting destinations helped to ensure that even when certain areas might be unsuitable for use others
would be available to meet their customers’ needs. The capacity to work across a variety of land
holdings and leases – for both private and public lands – was spoken of as simply a part of maintaining a
consistently profitable business. More broadly, permittees spoke of diversification of assets as allowing
operators the ability to take advantage of the larger region’s extremely heterogeneous micro-climates,
the variation of which allowed for sustained business operations even in particularly harsh drought or
winter weather conditions. As a result, several of those interviewed had taken out – or had attempted
to take out – permits in other field office management areas, and almost all utilized some mix of public
and private land resources.
Because of this, having access to a wide variety of travel options when undertaking tours or hunting
expeditions was noted by several operators as an important adaptation for area recreational businesses,
both in terms of coping with climate variability and navigating the at times convoluted private/public
landscape jurisdictions they operate within. Many of those interviewed saw any effort to restrict access
or reduce transportation options as a serious impediment to their overall livelihood viability. This was
especially true for outfitters that catered to older clientele, who may not be able to move on foot or
horseback for extended periods of time. At the same time, however, many also acknowledged that
certain types of transportation, such as trucks and ATVs, when coupled with the right conditions, could
have serious negative impacts upon landscape condition, which, in turn, might subsequently effect their
ability to renew the relevant permits or leases if rutting of roads or other damage was too severe.
Beyond this, several outfitters also argued that while diversification of income streams and landscape
resources were both important adaptation strategies, in many cases the ability to acquire access to new
lands – or to move into new sectors– was simply not possible. This was most notably felt by those who,
in recent years, had attempted to acquire additional SRPs – in the LSFO area, no new permits have been
issued for some time, and likewise, many of the neighboring field offices have also placed a moratorium
on new recreation permits. In a sense, the “supply” of useful recreational areas is therefore outstripped
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by demand, meaning that any expansion in the assets of one business likely mean the reduction of
assets for another. At the same time, SRP holders also discussed how, because of such high demand,
competition for existing permits as they become available for whatever reason can create a contentious
atmosphere between both operators and, in some cases, BLM staff. Further, because SRP holders must
demonstrate a substantive use of their permits or face the possibility of losing them, several of those
interviewed felt the need to utilize their permits even when ecosystem or climate conditions might
suggest they curtail their operations until conditions improve. As such, many of those interviewed felt
that their ability to respond to fragile landscape conditions was limited on public lands.

The Role of Public Lands in Special Recreation Permittee Livelihoods and the Local
Economy
Recreational businesses in the Little Snake Field Office management area enjoy a rich, diverse, and
largely unspoiled landscape, one suited to a wide variety of livelihoods. Across the region, black bear,
elk, mule deer, and mountain lion hunting licenses are in constant demand, with trophy areas – such as
the trophy or units 2 and 201, located near Browns Park – requiring for most, a 20-year wait. Fishing and
rafting guides operating on the Yampa River and around Steamboat Springs also have access to wide
array of federally-managed, private, and other publicly-managed fishing areas, as well as easy travel to a
number of other streams in the broader Colorado River basin headwaters to the south, where BLM- and
Forest Service managed lands also play a major role.
Likewise, even though none of the SRP holders interviewed relied solely upon public lands for their
business operations (with some even going so far as to note that their particular SRP was only a minor
facet of their overall resource portfolio), all of those interviewed recognized the essential roles that
federally managed lands play in the region’s economies and the cultural fabric of its communities. On
the broadest level, public lands were seen as providing habitat and necessary resources for the area’s
premier game herds, and a setting for the variety of other recreational activities in the area. They were
also seen as providing an access point for hunters seeking everything from their first hunts to the sort of
trophy expeditions that cap off a lifetime of expeditions. Interviewees described how public lands also
had a role in success of the area’s numerous hunting-related businesses, such as taxidermy, mounting,
and meat processing. As one SRP holder working out of Craig put it:
Shutting down any public land access is going to have a huge impact on hunting industry in
general, whether you're an outfitter or you're a taxidermist or you're a meat processor or any of
those. […] Public land is a big, big deal to us. Especially in northwest Colorado, obviously being the
mecca of big game hunting in the state of Colorado.
As he went on to describe, however, the role of public lands goes beyond purely financial concerns.
Specifically, hunting and various forms of outdoor recreation were related as being an integral part of
his community’s identity, and a key factor in their feelings of connectedness with the world at large:
Craig is very, very welcoming to hunters because we need that outside dollar, but we thoroughly
enjoy having those guys here. One of the funnest times for me in the fall is when the guys just
come in, and they want to see the other trophies that are taken out of these woods. They want to
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share some of their stories, and it's a camaraderie deal and stuff like that, but you’re out all
across this town and you’ve got guys that are proud to wear camouflage. You got guys that are
proud to wear blaze orange in the center of town. Every liquor store, every restaurant, everybody
has a welcome hunters sign.
Another operator reversed this equation, noting that, with more and more of the country’s population
living in cities and in ways that largely preclude them from taking part in various land-based livelihoods,
outfitters play a key role in giving outsiders access to the experiences and lifestyles that rural areas can
provide:
We have a lot of folks that have a disconnect with any kind of rural communities or say even this
outfitting lifestyle or getting into the back country. As outfitters, we are at the top of the list in
providing that opportunity [to reconnect] because we are a service provider and we are an equal
opportunity service provider. By law, we can't discriminate against anybody and we don't. We try
to accommodate everybody. Maintaining this way of life, especially in today's political climate,
needs to be a top priority so that future generations can still enjoy [public lands] and also people
who are up and coming can partake in this business without the threat of the political climate
changing or shutting that down.

BLM-Permittee Relations
Relations between SRP holders and BLM staff in the LSFO were described by SRP holders as generally
positive overall, with only minor issues relating to use monitoring and communication being mentioned
by those interviewed. Moreover, all of those interviewed expressed confidence in their ability to work
with existing staff to respond to landscape and wildlife conditions. However, as with grazing allotment
permittees, SRP holders also noted that turnover rates of BLM staff were rather high in comparison to
the tenures of their own, often deeply rooted businesses:
We have got a good working relationship [with BLM staff]. We have been here long enough; we
are established. Permit administrators come and go. In my nearly 30 years, I've had 8 or 9
different permit administrators.
There was often also the view that with each new field office administrator different “tweaks” and
changes would be introduced to their permits, and that transitions from one BLM employee to the next
often brought with them a period of increased burden as relationships and mutual understandings were
established. Some interviewees described poor relationships with other field offices which has limited
their ability to diversify permits across offices.
Interviewees also expressed concern about field office and higher-level policies with implications for
their businesses. Recent efforts to re-vamp the management area’s travel management plan figured
largely, as the accessibility of a given hunting or fishing spot was closely determined by the range of
technologies approved for use along the way. Off-road vehicles (ATVs, snowmobiles, etc.) and trucks,
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specifically, were identified as being important mechanisms for traversing public lands, meaning that
any potential restriction in OHV access points or routes could force changes in planning and logistics.
Further, while those who expressed concern about the management plan changes felt that they could
engage with the public comment process relatively easily, they nevertheless expressed uncertainty
regarding the larger planning process’s ultimate outcome.
At a broader level, SRP holders also expressed concerns about how the BLM itself might react to various
outside political and cultural forces. Here, permittees brought up a variety of issues, including:
repercussions from recent highly public takeovers and protests on public lands, increasing pressure from
environmental groups to restrict public land uses, and increased pressure to make more
accommodation for wild horse herds. At the same time, some expressed issues regarding a number of
policies meant to protect wildlife in the region that involved the BLM directly or indirectly, such as the
Ranching for Wildlife program. In particular, one interviewee noted that such programs, while providing
real benefit to participants and perhaps wildlife, nevertheless excluded all but the largest land holders,
leaving smaller operators out of the loop and faced with increased pressure from their competition.

Permittee Views on Improving BLM Management
Participants discussed a handful of ways in which BLM management of SRPs could be improved, both
generally and in regards to periods of particularly acute climate stress. Interviewees suggested that BLM
staff needed to maintain the variety of recreational livelihoods in the area. Comments focused mainly
on keeping travel options open to hunting and fishing outfitters, as well as continuing to support the
recreational sector in the face of potential political, environmental, or other constraints.
Several permittees also expressed a need to utilize their permits in a more flexible manner, both in
regard to timing of use during early spring-onset and in the case of periods of increased ecosystem
fragility, such as during droughts. As it currently stands, many felt their ability to “rest” permitted areas
during unsuitable climate, economic, or other conditions was limited by the need to demonstrate
sustained permit utilization to avoid the loss of the permits altogether. Given that competition for
permits is already rather high, this risk is not inconsiderable, as many felt that any available permits
would be quickly snatched up by other businesses in the area. And, while none of those interviewed
characterized themselves as entirely dependent upon the SRPs for their business, the loss of access to
resources of any sort was not looked upon favorably.
Along these same lines, several interviewees also suggested that BLM staff find better ways to mitigate
the effects of competition between outfitters and other public land users, both in terms of different
recreational businesses coming into conflict of use activity or SRP holders vying to reduce pressure from
grazing permittees and their livestock. Further, while it was felt by some that the region’s various
businesses – especially those around Steamboat Springs – have relatively strong social networks
(including various formal organizations working for their interests), the capacity of the various public
land stakeholders in the region to work together in common cause was a topic met mainly with
consternation, and, at times, deep concern. At the same time, some of those interviewed also felt that
the BLM and other agencies with a stake in the region could do more to integrate the whole of the
recreational community in its programs and planning efforts, particularly smaller land owners and
business operators.
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Little Snake Field Office Case Study: Interviews with Grazing
Permittees
Executive Summary
Key Findings
•

•

•
•

•

Grazing Permittees in the LSFO management area face serious potential impacts from drought,
wildfire, flooding, invasive vegetation species, increased forage competition from wildlife, and
more extreme and unpredictable annual climate patterns. These impacts can come directly or
via land use restrictions imposed by the BLM in response to climate driven landscape
degradation.
Warmer winters and hotter summers are already negatively impacting water resources for
vegetation, feed crops, wildlife, and livestock, increasing pressure on ranchers to develop
groundwater resources where available.
Utilization of early spring resources will require greater flexibility as the onset of spring
continues to become less predictable.
Allotments that overlap with greater sage-grouse and other ESA-related wildlife species face
heightened sensitivity to adverse climate impacts, particularly sagebrush ecosystem wildfires
that threaten grouse habitat.
Interviewees emphasized their role as responsible stewards of public lands, and recognized a
need to work alongside BLM managers to monitor landscapes and implement adaptation
strategies. However, they also expressed the view that both BLM-Permittee relations and BLM
monitoring and staffing practices could stand improvement.

Observations of Climate Variability and Change
Interviewees described the LSFO management area’s historical climate as marked by high spatial
heterogeneity, high year-to-year variability, and intense winter weather. However, ranchers have
observed several notable changes in recent decades, including higher maximum summer temperatures,
earlier spring onset, lower late summer surface water availability, and warmer, milder winters. Some
also noted that recent wildfires, while by no means uncommon in the area, had also become more
frequent and larger. Others also spoke of a general intensification of the area’s already highly variable
climate envelope with late summer drought periods becoming longer and more intense and wet periods
during the winter and spring becoming both wetter in terms of total precipitation and less predictable in
terms of their timing and character (i.e., as snow or rain).

Perceptions of Risk Associated with Climate-Driven Stressors
Discussions of sensitivities to climatic stressors and associated risks among grazing permittees were
centered primarily on threats to water and vegetation resources. Drought was described as having a
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number of potentially dramatic effects on livelihood viability as it increased short-term costs for water
and feed, reduced livestock foraging activity and vitality, and led to potential substantial sell-offs that
reduced long-term herd resilience. In addition, drought conditions were also associated with increased
landscape fragility, reduced forage quality, increased cheatgrass infiltration, and a variety of other
negative impacts on ecosystems. Livestock operators also identified droughts as being connected closely
with increased wildfire impacts, which – while potentially beneficial over the long-term – could also
have negative short-term impacts on water and forage availability. In both cases, public lands – which
were both generally drier overall and more carefully controlled – were viewed as being particularly
sensitive, as the variety of land management concerns overseen by the BLM often out-stripped those at
play on private land resources. This was particularly true in areas where other species of management
concern – such as sage-grouse or the region’s wild horse herd – also vied for limited resources.
Warmer, less predictable winter conditions were also described by ranchers as having the potential to
negatively impact livelihood viability. Reductions in water quantity, increased wildlife recruitment rates,
and conflicts with existing management plan use windows due to shifts in ecosystem timing were all
noted as having the ability to both directly impact livelihoods as well as to necessitate novel approaches
on the behalf of BLM range managers.

Opportunities and Barriers to Climate Adaptation
Livestock operators in the LSFO management area enlist a variety of adaptive strategies, all of which
centered on obtaining the flexibility necessary to respond to the region’s climatic variability. These
included active rotation schemes, the development of (at times complex) water infrastructure, and the
utilization of a diverse portfolio of pastures that take advantage of the region’s micro-climatic
heterogeneity. During harsh winter months, ranchers utilize feed stocks in the form of hay and alfalfa to
simplify herd management and maximize livestock health. Likewise, voluntary herd reductions, feed
supplementation, and more active rotation schemes were described as valuable tools during periods of
drought or otherwise reduced rangeland productivity. Livelihood diversification also provided a key
facet of the adaptive strategies of many of those interviewed, be it in the form of a variety of livestock
types or through engaging in other land-based or professional livelihoods.
These strategies were all limited, however, by a variety of factors intrinsic to both public land utilization
and the nature of public lands themselves. First and foremost was their ability to work collaboratively
with BLM range technicians to develop and implement rangeland improvements, a process that relies
heavily upon maintaining positive personal and professional relationships with rotating BLM staff.
Similarly, monitoring – a key factor in almost every adaptation strategy – was spoken of as a consistent
challenge, both for operators themselves and the BLM staff they worked with. In addition, limited range
productivity and water resources were factors that limited how, when, and in what ways operators were
able to utilize various adaptive strategies. Likewise, broader market forces related to the cost of feed
and the price of livestock also set effective limits on operators’ ability to mobilize resources in the
pursuit of various adaptation approaches.

The Role of Public Lands in Grazing Permittee Livelihoods
Interviewees had different levels of dependence upon public lands, from large, long-tenured operations
heavily dependent on public lands to those for whom public land utilization was purely incidental due to
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property fragmentation. Most, however, fell somewhere between these two extremes dependent upon
the operation and allotment in question. In many cases, public lands also played a role in various
supplemental income streams, particularly for those who provided hunting guide services that also took
advantage of the broader public lands landscape.
Beyond pure resource use, however, several of those interviewed also spoke of the importance of
access to public land resources for their overall cultural identities. This was especially true for those with
long-standing ties to the land, for whom public land resources represented an important aspect of their
sense of place and their views of how local communities sustained their ways of life. Because of this,
many expressed a feeling of responsibility to effectively maintain and protect public land resources over
and above their personal economic needs.

BLM-Permittee Relations
Grazing permittees described generally positive relations with BLM staff, which were conducive to
effective resource management. Positive relationships and trust were consistently described as
essential, especially where potential land use curtailments or rangeland improvements were an issue.
Positive relationships also provided for effective communication about rangeland condition.
However, in some cases, interviewees spoke of several particularly poor relationships with specific staff
that hindered their ability to effectively utilize the public lands system. Others also raised issue with
specific conservation or higher-level BLM policies, such as the management of the region’s wild horse
herd, and what was perceived as limited support for on-the-ground monitoring.

Grazing Permittee Views on Improving BLM Management regarding Climate
Stressors
Interviewee comments on improving BLM approaches to dealing with different climate conditions
centered around the importance of cultivating relationships of mutual trust and understanding between
grazing permittees and BLM staff. Permittees viewed this as a vital step in both ensuring that various
rangeland improvements to increase ranch adaptive capacity were undertaken effectively, and in
ensuring that the innate interests of grazing permittees to protect regional ecosystems were leveraged
to their full effect. Several of those interviewed felt that a more engaged and active approach to
monitoring would be critical for making management more responsive in the context of climate change.
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Results
Observations of Climate Variability and Change
Grazing permittees provided extensive observations on the region’s climate, as well as on the often
extreme variations. Indeed, an over-arching theme of conversations about climate in the region was
variability, both from year to year and within narrow timeframes critical to annual ecosystem
productivity. As one operator, referencing workshops he had participated in alongside area
environmental scientists, rather succinctly described the climatic variability of the region:
2011 along the Colorado River system, the run-off was analogous to the paleo high, the highest of
the 1500-year tree-ring records that they’d been studying in Colorado. 2011 was analogous to
that in terms of snow pack, the run-off. 2012 was analogous to the paleo low. We saw 1500 years
of natural variability in our lifetime back to back.
Others highlighted a distinct unpredictability regarding seasonal outcomes from one year to the next.
This was most clearly associated with the swings in precipitation over the years 2012 and 2013, when a
severe drought was suddenly truncated by an unusually rainy spring:
In 2012, the issue was it was dry, we started irrigating, but it never warmed up so we never really
got any grass growth. Once it warmed up enough for the plants to actually benefit from what
moisture we had, we lost most of our soil moisture, especially out in the pasture side of things.
Also in that year we had a hard frost about the 8th of June, so whatever we did get, we had to
start back over. It was a killing type frost.
On the converse side of that, last year, 1st of May, we were bearing off, we thought we were
going to be dry. We came down here on this meadow and had ... There's springs out there that
never even ran water in April after snow melt. By the end of May, [due to heavy rains] we had
mud so deep we couldn't even brand
Interviewees also drew contrasts between the 2015-2016 winter – which has proven to be particularly
snowy and cold, especially around Craig – and other winters within recent memory, most of which had
been marked by snowpack below the historical average and warmer overall temperatures. As one
rancher with over 30 years of experience in the region put it:
It's been milder winters and dryer. Melting off earlier and losing more water through evaporation,
I think, in the springs, more than it used to. This winter has reversed into an old-style winter.
Another interviewee, a semi-retired rancher and sheep herder with 80+ years of working memory in the
region, echoed this statement, noting a distinct warming trend over the course of his lifetime. When
asked to describe the climate of the area, he replied simply: “The climate has changed some. That’s for
sure.” He then went on to note that:
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The weather has been warmer and shorter periods of cold weather in the winter. It seems like we
get earlier springs and later falls than we used to when I was a kid.
Yet another lifelong rancher operating just west of Steamboat Springs – where winter is normally both
more intense and snowfall totals are dramatically higher than areas just to the west – also reflected this
view, noting that while the trend had been towards warmer winters with less snow, the normal range of
variability for the area still had the potential to yield massive snow totals. When asked if the region had
seen more mild winters, she replied:
I think that’s very true. We've had some pretty low snow fall years in the recent past. We've also
had a couple that broke records. This one, I would say, in the way it's hung on, has been one of
our more normal years.
However, as the quote suggests, this interviewee then went on to note that in a region whose snowfall
totals can vary by hundreds of inches, “It’s pretty hard to define what normal is.” This sentiment was
also implicit in comments of a rancher operating in the southern reaches of the LSFO management area,
who felt that recent weather patterns (over the last 20 years) had taken a turn towards more extreme
variation over short periods of time:
As you address over the recent history, there seems to be more extremes in our monthly weather.
We go way dry and then go way wet.
And while the region overall is marked by generally mild summer high temperatures, several operators
working at relatively low elevations for the area remarked on how higher and higher late summer
temperatures had begun to impact the resources they utilized. When asked to describe any issues
relating to water availability in the summer, one rancher noted that the water they did have access to
was prone to “A lot more evaporation,” going on to explain that:
[It’s] the wind and the hot temperatures. It used to never get 100 degrees in this country, you
rarely get 90. Now it gets 90 day after day after day and sometimes it even breaks 100.
Indeed, water resources figured heavily in discussions of the region’s climate, especially as pertained to
numerous serious droughts that had affected the region in the recent past. Almost all of those
interviewed described these droughts as markedly more severe and lengthy. As such, the effects both to
the landscape and the regional economy had also been more severe than what many had previously
encountered:
Until this last 5, 10 or 15 years of drought, usually a drought around here didn't last more than a
year or two so you didn't really see that spike and drop in the hay. But it's got more challenging
the last 10 or 15 years after 2000-2002 drought. Things really have never ... We haven't got out of
it and I really think to a certain extent in my own mind we've been in a drought since the early
‘90s. Yeah, there's been good years and there's been a few bad but they've been more bad. You've
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watched springs run dry when they didn't used to be or not collecting in the reservoirs. Even like
the Little Snake [River], it doesn't flow what it used to flow.
Going on, he told of one particular portion of his overall BLM allotment had become decreasingly usable
due to less predictable water availability, a factor he attributed to the long-term below drought
conditions:
There has been less water of the last 10, 15, 20 years. It's been pretty droughty. Whether there's
water or not, it’s been iffy. Some years there has, some years there hasn't, so then you've got to
wait until there's enough snow that you can go out with the sheep and that's the same with the
cattle.
Observations of regional drought impacts often went hand in hand with comments on another major
climate-driven issue in the region – namely, wildfires – both in terms of their overall incidence and,
more recently, their relatively unprecedented size. As one rancher described the wildfire trends in his
area:
We used to have lots of small fires. In the later '90's and early 2000's we started seeing bigger
fires. I think it's not been good for the landscape. Some of it probably needed the burn, but now
we have these massive 8, 10, 20,000 acre fires that's denuded the brush. It's dry country out
there. It won't hold the snow. It's not shading. It bares off earlier in the spring. On top of that
we've had these dry years so it's been slower coming back.
Others – particularly those in the eastern portions of the field office management area, which
intermingles with forested areas heavily impacted by recent beetle kill – wildfires presented a much
more serious threat. One Routt County rancher, when asked if he worried about wildfire on his
property, replied:
We should worry about wildfires. 2012, I think we took out additional insurance for our haystacks.
I think we even insured our cows. Because we figured if we do have a fire and it got away,
continued to keep dry, how are we going to get our cattle moved if a fire came through? So we
took insurance out on our cows and our hay just to be on the safe side.
That said, most of those interviewed did not see wildfire risk as having any major impacts on their
businesses as of yet. Indeed, for many interviewees, fire was viewed as a largely natural process, and,
when considered over the long term, as potentially beneficial to both permittees and the broader
regional ecosystem:
We like fire. What comes after fire is way better than what's before fire. We would just as soon
that the policy be "let it burn." Unfortunately, with the sage-grouse deal now, BLM is back in a
mode of putting everything out, which is unrealistic… The only thing I agreed with Bruce Babbitt
on, when he was Secretary of the Interior, was the re-introduction of fire into a fire prone
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ecosystem. 70, 80 years-worth of Smokey the Bear was the worst thing that happened to the
American west.
At the same time, flooding – particularly flash-floods during spring runoff and in the late summer, when
the annual dry season usually breaks – were also seen as a common phenomenon that, in recent years,
had seemingly grown more intense. And although none of those interviewed related any specific losses
or difficulties relating to flooding, they did note that it could have serious impacts on stream bank health
due to erosion, and could, if severe enough, have negative impacts on livestock health due to the
increased transmission of disease.

Perceptions of Risks Associated with Climate-driven Processes
Because of the broad range of climatic variability in the region and the unanimous observation among
those interviewed regarding the essential role that hospitable climate conditions play in their
livelihoods, participants were able to provide a wealth of insights into the ways in which different
climate-driven process have or potentially could have a direct, negative impact their livelihoods. In
addition, interviewees also noted a handful of climate stressors that activated public land use
restrictions by way of various BLM or Federal policies, such as the Endangered Species Act. In the
following two sub-sections, we will describe these two broad pathways through which participants saw
climate having negative livelihood impacts.

Direct Exposures to Climate-Driven Risk Factors
Drought
Water was consistently acknowledged as being central to nearly every aspect of ranching, and its careful
and pro-active management was described as among the most important factors in maintaining a
successful ranching operation in this already relatively arid region. As such, drought was the most often
discussed climate-driven process with known negative impacts on ranching livelihoods. Further, given
the length and intensity of recent droughts (some or all of the LSFO management area was designated
as being in at least moderate drought throughout the years 1999-2006, and then again from 2012-2015)
permittees had come to understand the effects of drought in new and often multi-dimensional ways.
At the broadest and most basic level, drought reduced water availability for vegetation, especially in the
various shrub- and grasslands that surround the area’s many riparian zones. As a result, plant growth
was diminished, as was the quality of the grasses that did grow. Because of this, the carrying capacity of
any given parcel of land was thereby reduced, prompting ranchers to either curtail their numbers
overall, or simply reduce the burden upon rangelands through supplemental feeding. One rancher,
reflecting on the 2012 drought, related just such a scenario:
You had to cut your numbers way down. You either had to sell out or find pasture somewhere
else, or buy hay, you know, come in earlier to protect your range.
Indeed, “protecting the range” was often cited as a powerful motivator within decision making
processes related to drought. In general, ranchers saw their rangelands in particular as being fragile
during dry periods, and therefore sought to ensure that their pastures and allotments would be able to
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rebound when precipitation returned. One rancher, who has recently received several conservation
awards and whose ranch is part of several wildlife and other conservation programs, put it this way:
If feed isn't there, there's no sense going out. I guess I look at my BLM permit as if I own it. I need
to take care of it if I'm going to have it to do anything with in the years to come. If your sheep or
your cows aren't doing good and you're ruining the country, nobody's winning. [If you overgraze
during a drought] you’re going to pay a price.
Of course, even when drought conditions were not severe enough to seriously degrade rangeland
vegetation condition, the region’s relatively limited surface water availability – especially in the drier
public land areas – meant that water for cattle could quickly become a limiting factor during even shortterm droughts. This was seen as especially true during the late summer dry season, when water supplies
were normally in short supply. One rancher who relied mainly on water from a perennial creek in the
southern reach of the LSFO management area spoke of the fact that, were it not for cooperative efforts
in his area, water supplies for agriculture might become difficult to come by:
As long as everybody's getting along neighbor-wise, we have that flexibility. If we have to go
under administration, our current division engineer and water commissioner we have on this
division and district have reduced our flexibility that we've had historically, because now we have
to follow the [law]. But it's always better if we can get together as neighbors and say, "Here's
wherever the priority system is. We really need this water here to maintain our flexibility, so if we
can move it ..." Especially the exceptionally dry years, like 2012, we were able to work with the
neighbors. There's a reservoir that [a nearby town] has. We were able to work a deal where they
could release some water for us.
Others who relied mainly on seasonal streams, earthen reservoirs, and stock ponds – all of which are
highly sensitive to low snowpack conditions – had less of a fall back resource to rely upon, and often
referred to having to haul water by truck during particularly dry periods. In addition, many were working
over the long term to develop infrastructure to gain access to groundwater resources both on their
private lands and on those portions of their public land allotments where such work was feasible:
Until the latter ‘80s, you really never had any ... You never worried about surface water, stock
ponds or ... Basically, you always had water. Since then, it's ... You worry a lot about it. […]We
started seeing dry spells; we started drilling more wells. The reservoirs weren't collecting the
water.
In some cases, however, developing groundwater infrastructure was either too costly, too onerous (due
to the topography or geology of the region), or simply impossible, due to the sheer lack of available
groundwater. In one such case, an older rancher noted that it was simply easier to cease utilizing a
particular allotment for active grazing:
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There was awhile there that we leased it to grazing, but the water situation got so ... Couldn't
depend on it. [..] We've had a lot of dry years here in the last 15 years.
Several others also spoke of the need for more careful and concerted efforts when rotating cattle so as
to maximize productivity while coping with both overall and seasonal water shortages:
We have one pasture that sits down here on top of the hill that, by mid-summer, either we're out
of water or the water quality is so poor, but that's even on a normal year. That pasture gets used
early and it does ... It's one of those things that, I guess, part of our alignment and everything
does allow us that flexibility. We're going to go to our high ground first if we need to get our
water, and then we'll fall back. 2012 was also that situation. We went up here and got our higher
ground while we knew we had water there, and then it ended up start raining there from about
the mid July, so it alleviated some of that.
However, while interviewees often focused on how they, working within their various land-holdings and
leases, attempted to cope with drought, several drew attention to the fact that due to the region’s
hydrology – which relies heavily upon snowpack in the mountains surrounding Steamboat Springs –
water resources available to ranchers were determined by weather patterns and ecological processes
well outside of their area of direct influence. For example, one rancher reported:
Rancher: … and so between the loss of shade, anything that absorbs energy, all these things
change our water profile. The longer we can keep the water in the mountains the more uniform
the water flow's going to be down in this country. Because we fill up all these meadows and the
riparian areas and it's going to trickle back in the river and flow down. […] This [relatively wet]
weather cycle's a big key. This will kind of heal us up pretty good. This will get the springs running
again. Fill everybody's ponds, the springs will run this summer, but if we don't have some rain
mid-summer we'll be just dry as hell later on.
Interviewer:

Basically no matter how good the winter is you need the rest of the year to keep

you going.
Interviewee:

Right. You're going to have to have some help. Then that late fall rain really sets

you up for next year.
Further, as this quote underscores, drought conditions in the LSFO management area could come about
both as a result of lower than average snowpack as well as a failure of the usual late-summer rains. In
such a situation, even high levels of snowpack could prove insufficient to provide water into the late
summer.
In summary, drought was described as increasing costs at nearly every step in the cattle and sheep
production process. It required more careful monitoring and movement of livestock so as to avoid
landscape degradation. It required more expenditures on water – both for hauling and for the
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development of infrastructure – as well as higher spending on supplemental feed. This often came, of
course, at a time when feed prices were high, due to the increased demand from other ranchers also
coping with drought conditions. Ultimately, it could lead to a reduction in herd sizes, often – again – at a
time when others were also selling cattle, and therefore, prices were low. And while, in other regions,
purchasing replacement cattle or sheep represents a relatively straight-forward – if expensive – option,
in the rugged, high elevation region that this study’s interviewees utilized, simply purchasing cattle of a
given breed was not always sufficient to ensuring the successful re-growth of herd sizes. As one
operator put it, when asked to describe the impact of sell-offs to herd genetics:
When you bring cattle in or sheep into this kind of altitude country, it takes at least a year,
sometimes two, for them to adapt to it. You lose tremendous amounts of production, your
breeding percentages go down significantly, and your genetics will be erased. […]It's impossible to
recreate that.

Warmer, Less Predictable Winters
While some of those interviewed welcomed, to a certain extent, the warming trend during the winter
season for its ability to reduce cold stress on both livestock and ranchers alike, it was generally discussed
as having a number of less benign effects. Because of the warmer temperatures, snow remained on the
land for less time, and less water infiltrated the ground when it melted. Likewise, because the soil spent
more time exposed to the sun (as opposed to cover with snow) normal drying processes occurred more
rapidly, further straining water resources. More broadly, ranchers also saw more rapid melting of
mountain and high-elevation steppe snowpack as leading to less surface water availability throughout
the summer in area rivers, creeks, streams, reservoirs, and stock ponds.
Grazing permittees also recounted that warmer winters had somewhat ambivalent effects on
vegetation. Specifically, while warmer winters might not overtly diminish – and may, in some cases,
increase – overall vegetation growth, changes in patterns of water availability for those plants were
described as potentially having negative impacts on its quality as forage:
It never froze last year so we had more grass growth than we've had for a good number of years.
Now, whether the feed value is in that grass growth, in that pasture, that might be a different
story. It just seems, especially as we approached fall, it just didn't have the nutrient load and the
nutrient punch, and our hay doesn't seem to have the nutrient punch to it, that it's had in the
past.
This concern was especially pointed with regard to cheatgrass, an invasive species in the region that
benefits from warmer winters and an early onset of spring and whose phenology lends itself to shorter
fire return periods on the range. While a potentially valuable forage source during its initial growth
stages, cheatgrass presents serious problems to livestock and rangeland health as it matures and dries,
as its awns can cause damage to animal mouths and its dry foliage creates an abundance of fine fuels.
More importantly, it often out-competes native grasses more suited to livestock rearing and established
patterns of range management.
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Ranchers also discussed how the effects of warming winters on wildlife and wild horse populations
could have serious implications for ranching livelihoods. Specifically, because cold winter temperatures
constitute the primary cause of mortality for various browsing wildlife (such as elk and mule deer) and
the wild horses in the region, milder winters were seen as giving a boost to herd sizes over time. At the
same time, many ranchers felt that recent years had led to increased competition between wildlife and
livestock for grazing resources as wildlife herd numbers rose. In addition, several felt that unchecked
wildlife and wild horse herd growth could lead to increased stress on landscapes overall. One sheep and
cattle rancher related that, as a result of growing elk herd sizes over the last several decades, he had
made the decision to reduce the number of livestock he raises on certain allotments:
[Increases in elk numbers] are partly why we cut down the sheep number and we're not running
as many. We could run a lot more sheep. It got to where it didn't matter what the winter was, you
knew you were going to feed the sheep a couple months out of the winter because the elk took
the rest of [the winter forage].
But while most concerns relating to changes in winter weather were related, at the broadest level, to
lower water availability, some of those interviewed also noted that extraordinarily wet conditions could
also have negative impacts on their businesses, most notably as relates to livestock health. As one
rancher recalled:
There's more health problems, I guess, in the spring. Like the spring of 2011, we had some severe
storms. We had one storm that produced two foot of snow I think the 20th of April when we were
calving. Then there was significant impact on livestock health that way because of the newborns,
the stress. When we had those real wet springs like that, when we're actually calving, there's a
high incidence of respiratory issues, just poor health all the way through.
As a result, not only warmer overall winter temperatures but also increasing variability in the intensity of
storms – especially during the critical early spring and fall – could also be seen as having a potentially
negative impact on ranching livelihoods. This was especially true when precipitation that historically
might have fallen as snow during the late winter months fell instead as rain, leading to excessively
muddy conditions that brought challenges to both travel across the landscape as well as increased risk
of disease transmission to livestock.

Wildfires
Although most of those interviewed expressed an understanding of the necessity of wildfire in many
ecosystems, as well as the benefits to rangeland condition that could occur following from successful
wildfire recovery, many recounted instances where wildfires had acted as a factor with potential to have
complex and at times severe negative impacts on their livelihoods. Primarily, this was due to immediate
losses of grazing resources as well as the need to curtail grazing on burned landscapes for several (at
least two) years after the fire. Others also expressed concerns that large (~10,000 acre or more) fires are
becoming more common, and may thereby lead to landscape transformations outside of historically
experienced post-fire recovery processes. This concern was especially pertinent to those living in the

132

broad sagebrush steppe areas found west and north of Craig, where several particularly large wildfires
have burned in the last decade.
For those who rely directly on river runoff sourced in the nearby mountains, however, wildfires
presented a potentially much more serious and imminent threat, as high levels of recent beetle kill and
generally overgrown forest condition were seen as having the potential to fuel exceptionally large fires.
Because of this, a great portion of areas where high elevation snowpack is found would be exposed to
more sunlight due to a lack of canopy further amplifying the effects of both warmer temperatures in
general and periodic drought.

Risks Associated with Public Land Management Interactions with Climate-driven
Stressors
In addition to direct climate stressors, interviewees also acknowledged that, as public land users, they
were also exposed to potential impacts from BLM management decisions made in response to various
environmental condition indicators. This was especially pertinent with regards to long-term drought, as
it could have extreme impacts on vegetation health and overall ecosystem sensitivity to grazing.
However, none of those interviewed had themselves a management decision relating to drought that
led to the long-term curtailment of grazing on any of their allotments (although some discussed other,
non-climate related issues that had resulted in penalties or permit revocations within the broader
community). During the 2012 drought, all those interviewed received a letter from the LSFO notifying
grazing permittees that if conditions deteriorated further such curtailments might occur. Most of those
interviewed, however, noted that, due to their own observations of precipitation and range condition
they had already voluntarily done so or planned to do so when the appropriate timing window opened.
They noted a similar pattern of relative compatibility between the BLM management actions and grazing
permittee land management practices regarding wildfires. In response to wildfire events, LSFO policy
generally limits all grazing activity on burned allotments for a minimum of two years. Of those
interviewed who had experienced a significant fire event – either on their private land or on their public
land allotments – there was general agreement that post-fire rest periods were an important practice
and that doing so could have long term benefits. As one rancher who lost access to acreage on both
private and public land following a large fire in the mid 2000’s recounted:
We never used to have wild fires out in this area. It was just rare. Now it is an every summer
occurrence. [After the fire occurred], we were able to stay off close to 2 years on [the private
lands] also. Just to let it have a chance to grow back. […] The grass recovered good. Of course the
sagebrush is gone. It will be half a century before it comes back.
As this quote underscores, however, there is more at stake on public lands than simply grazing access.
Namely, because wildfires have been increasingly occurring in the sagebrush regions of the area, they
are also associated with a further erosion of the area’s large greater sage-grouse habitat zone – the only
such habitat for that species managed by the State of Colorado BLM. Because of the priority the
protection of potentially endangered species takes within the broader multiple use mandate of the BLM
and the ESA, increased pressure on sage-grouse habitat caused by wildfires was seen by some
permittees as potentially leading to restrictions of grazing in the sagebrush regions. As such, many of
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those interviewed expressed both relief and – for those who had worked to manage sagebrush
allotments and private land holdings, accomplishment – in response to recent efforts to avoid further
habitat erosion (and potential ESA listing) of the greater sage-grouse. Indeed, some even remarked on
playing host to various environmental education and bird-watching groups that periodically came to the
area to view the sage-grouse and other sagebrush obligate bird species.
The wild horse herd was not viewed as favorably. Seen primarily as a non-native stressor on the
landscape whose impacts far outstripped those of cattle, the wild horses managed by the BLM were
seen as an issue for ranchers with few feasible or politically-tolerable solutions. Widely loved by large
numbers of avid photographers and wild horse fans across the nation at large, wild horses were instead
interpreted mainly as a competitor for grazing resources and, should horse herd numbers continue to
rise, a serious force for landscape degradation. As one rancher put it:
[The wild horses] are a huge problem. They’re the worst management-wise. They’re the hardest
thing there is on the resource. […] They eat and then get right close to the ground. Plus, they
stomp so much of it with their feet. They run in herds, and when they run, they run through the
resource, chopping up stuff with their feet. […] The wild horse program’s completely out of
control. Probably one of the worst things that Congress ever did.
Granted, the wild horse herd’s impact on range condition was only a direct concern for individuals close
to the herd’s range. However, even those not directly affected by the herd expressed similar concerns
regarding the herd as a general BLM management issue, as it reflected much broader concerns about
the ways in which the views, values, and ideologies of those in the nation at large could have serious
impacts on their livelihoods. For one rancher, this was especially pertinent regarding addressing climate
change. He recognized the many possible ways that more intensive attempts to mitigate greenhouse gas
emissions and maintain rangeland condition under a changing climate might largely preclude public land
use for grazing:
One of the big dangers of where we're at today is that climate is being used to fulfill agendas
rather than solutions. […] By using climate as the reason to keep people from grazing, or to
change season of use, which is one of the really scariest things that's out there […] Our operation,
we've been here since 1881. We've put together an operation that utilizes private, public, and
both BLM and Forest [Service lands]. If you're not allowed to go onto the BLM when the cycles of
the livestock are, you're screwed. […] That's our biggest fear is that rules are going to come out
that change your ability to use those lands at the time you need to use them, and then your
operation falls apart.
In other words, if policies made at the state and federal level to address climate change failed to take
account of the complexities of ranching – complexities largely foreign to most voters and policy makers
– otherwise well-meaning efforts to protect landscapes and species might have catastrophic negative
impacts on public land-based livelihoods.
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Opportunities and Barriers to Climate Adaptation
Interviewees discussed a variety of factors that they saw as either supporting or hindering their ability to
respond to different climate stressors. Foremost among these was flexibility, both in terms of the variety
of rangeland resources that they might rely upon and the ability to utilize those resources in line with
annual vegetation signals for optimum grazing. For larger operators, this meant having access to a
variety of lands that take advantage of the region’s micro-climatic diversity – particularly areas that held
a combination of relatively high- and low-elevation grazing areas where resources would present
themselves at differing times. This allowed, at the very least, for the availability of resources in some
pastures while others may be in a less suitable condition. Along these same lines, active rotation
schemes were also a heavily endorsed approach for their ability to both maintain healthy rangelands
and to allow for increased feedback between various pastures and ranchers as they undertook the work
of moving their cattle from location to location.
As mentioned earlier, however, the success of these rotation plans was described by some interviewees
as tied closely to the ability to respond quickly to various climate-driven ecosystem signals, many of
which were seen as being subject to increasing variability in recent decades. As a result, interviewees
expressed that having flexible time of use plans in place for their various public land allotments was
necessary to ensuring that public lands were utilized efficiently and benignly. Here, cheatgrass
management was a common issue of discussion, as it quickly transitions in the early part of its life cycle
from a high-value forage plant to one that is hazardous to livestock as well as native vegetation regimes.
However, because it can infiltrate areas rapidly, and can become established in as little as a year, most
existing Allotment Management Plans did not allow for special use procedures necessary to control its
spread.
Another key adaptive strategy identified by participants was the development of water infrastructure,
specifically the development of groundwater resources such as wells and pipelines, but also earthen
reservoirs and stock ponds. In addition to their primary value as water sources for livestock and wildlife,
several operators also related the view that careful management of water access points could provide a
highly flexible and effective tool for managing the movement of livestock and the maintenance of
grazing resources. Specifically, such systems had the ability to protect fragile riparian areas that would
normally attract damaging hoof traffic, especially during times when streambank vegetation resilience
was low due to drought conditions or heat waves. Cooperative and open relations were viewed as key
factors as water developments required extensive efforts on both the BLM and the permittees’ behalf
both in terms of manual labor and bureaucratic effort.
Diversification of livelihoods was also often recounted as being an important part of successful livestock
operations in the region. As such, nearly all of those interviewed maintained one or more other business
operations in addition to their primary livestock business. Among these, hunting outfitting operations of
various complexity and amenity level were popular options, particularly for their capacity to provide a
site of engagement for younger generations that might be otherwise pulled away in the face of limited
ranching opportunities in the area. This was especially valuable to those who felt that the tendency of
younger generations to drift away from agricultural livelihoods was one of the most serious challenges
faced by ranchers today, above and beyond more immediate natural resource issues. Through hunting
operations and other supplemental activities, ranches became able to support additional family
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members more comfortably, which, in turn, allowed ranches to maintain both ties to and knowledge of
the land. Without these opportunities, it was argued, the children of ranchers might have little reason or
incentive to remain in the family business, even should they wish to do so.
Other challenges to successful adaptation were not so tractable, however. Specifically, several of those
interviewed related that while finding ways to position water resources strategically was a highly
valuable ranch management tool, the sporadic groundwater availability, complex topography, and
limited accessibility of many grazing allotments largely precluded any significant development projects.
In other words, while water developments such as earthen ponds, stock tanks, or reservoirs, might be
highly valuable, both hard and soft ceilings to their implementation were noted as being characteristic
of the region, both because of its base-line aridity and also the at times tedious process of developing
water resources on public lands.
Beyond these issues, interviewees also expressed the view that market forces played a significant role in
their overall livelihood sustainability. The market price for beef and lamb, and fluctuations in the
regional supplemental feed supply, could have serious negative impacts on ranch profitability. This was
especially true during times of high demand for supplemental feed, such as during drought periods,
exacerbating the direct effects drought conditions had on ranch finances. For several operators who
produced their own winter feed – i.e., hay and alfalfa – unpredictability regarding access to river water
diversions for irrigation further complicated their efforts to maintain supplemental feed during difficult
climatic conditions.

The Role of Public Lands in Grazing Permittee Livelihoods
Interviewees discussed a wide range of use patterns and levels of dependency when discussing their
utilization of public lands. For some, public lands represented only a minor component of their overall
land use portfolio. This was especially true in cases where small parcels of BLM-managed land were
found within a patchwork of privately-owned pastures. In these cases, grazing allotment permits mainly
played the role of giving continuity to broader ranch resources. That said, even in these cases
interviewees held that public land allotment access played a role in the overall value of their private
lands, especially their “base property.” Others relied much more substantially on public land resources.
As one particularly large operator put it:
We’d be out of business without public land. […] We’re totally dependent on BLM. [Without public
lands] we’d have to cut our numbers to a third or a quarter.
For this operator, and others, public lands provided grazing and water resources year-round for
significant portions of their overall cattle herd. And, although herds at this ranch were managed with an
active rotation scheme that incorporated both public and private lands, cattle raised on these particular
public lands may not set foot on private property until immediately prior to sale. Another large cattle
ranching operation, also heavily dependent upon public land resources, noted that access to public
lands on his family’s ranch was the main factor that facilitated both agricultural activity and, in his view,
active conservation of privately owned wildlife habitat:
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Public lands … our outfit would not exist but for public lands. If we do not have access to these
public lands for grazing, the not insignificant amount of private land that we own would most
likely be subdivided. As a result, all of the species that are dependent upon those lands would
probably be adversely affected.
Most of those interviewed, however, fell somewhere in between these two extremes. In these cases,
grazing allotments generally provided seasonal pasture – most commonly in the winter season but also
during the summer in more mesic areas – as well as supplementary range during years when private
lands were rested. Higher altitude allotments in the western and central regions of the field office
management area were also described as being valuable due to their capacity to “catch snow” and
therefore provide early summer surface water access in otherwise water-poor areas. For these
operators, “dependency” upon public lands is therefore associated both with the proportion of public to
private land holdings available overall, but also the specific resources and seasonal utility (i.e.,
ecosystem services) they provide to the allotments they utilize.
It is also important to note that, at least for the majority of those interviewed, access to public lands
meant a good deal more than a certain amount of grazing resource. All of the grazing permittees
interviewed also engaged in various hunting-related businesses to a certain degree with several of the
larger operators also utilizing Special Recreation Permits with the LSFO. These hunting outfitting
operations were seen as providing both an economic resource as well as a means to allow multiple
generations to be engaged with the land while older ranchers were still capable of overseeing day-today operations. More broadly, hunting was argued to be a critically important part of the local cultural
landscape, with many grazing permittees also being hunters themselves.
Beyond mere use, however, many of those interviewed expressed a deeper attachment to the particular
parcels of public land they utilized. In some sense, this was due to the fact that, in most cases, the
allotments had been a part of their family’s or ranch’s holdings for many decades, and had come to
represent an important aspect of the overall “place” they recognized as home. For others, however, this
attachment was much more practical. They had invested significant amounts of money, time, and labor
in efforts to improve water infrastructure, fencing, and overall range condition on these lands, they felt
a very real need to maintain access to those lands so as to get a return on their investments. However, it
should be noted that, of this latter group, grazing permittees with particularly large allotment totals
were much more likely to invest heavily in improving public lands. For public land users with smaller
permits, these investments were seen as either too costly, or, given the at times tenuous grasp public
lands users have on their allotments, too risky.

BLM-Permittee Relations
Relations between interviewees and various BLM personnel were consistently described as mostly
positive, especially in terms of ranchers’ capacity to undertake rangeland improvements that provide
buffering against drought, protect riparian areas, encourage wildlife health and various other
management goals. Interviewees also expressed a respect for the demanding and highly bureaucratized
position of public land managers and range technicians, as well as the variety of groups that the BLM’s
work is meant to serve. Though many had conflicting views with specific sub-sets of constituencies, all
expressed a generally favorable view of the public lands system as a whole.
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Participants often emphasized the importance of positive relationships with BLM staff in maintaining a
livelihood that utilizes public lands. Because these lands are often managed primarily by the permittees
themselves, with the BLM generally only providing funds for materials in most cases, any alterations
made on public property must undergo systematic review within the BLM, and thereby, must meet the
mutual appraisal of range technicians and other staff. Maintaining an open and equitable relationship
with range technicians was singled out, in particular, as essential to overall rangeland management,
especially regarding landscape monitoring efforts both on ranch and within the BLM. This was especially
pertinent in many interviewees’ eyes with respect to water improvements on grazing allotments, as
these required not only financial capital and equipment but also a foundation of trust sufficient to
making a private investment in lands whose utilization they do not control.
A small portion of those interviewed expressed serious concerns about recent BLM management
decisions, such as the refusal of fence installation or threats to penalize operators for temporarily using
a non-approved dirt road. Some also had experienced rather sharp personality conflicts with specific
staff members that they felt soured their overall view of the Bureau’s administrative culture. In the
majority of cases, however, disagreements revolved around bureaucratic issues, such as the long time
frame for any substantive rangeland management plan alterations and amendments and the often
demanding process of conducting necessary impact assessments when BLM internal capacity to do so
was unavailable. Many also expressed disagreement with various BLM policies and legislative aspects
such as oil and gas extraction or the management of wild horse herds, which were seen as “out of
control” and a serious threat to local range conditions. Others noted a lack of on-the-ground monitoring
activity, a factor they linked to the limited number of local staff. This complaint was underlined by the
feeling that those who were brought into monitor rangeland condition often did not come from a
ranching background, and as a result, emphasized other multiple use goals over the viability of public
land ranching operations. Overall, however, all of those interviewed expressed confidence in their ability
to continue utilizing and making improvements upon their lands where feasible.

Grazing Permittee Views on Improving BLM Management regarding Climate
Stressors
Participants in this study responded to questions about how BLM management during periods of
climate- or weather driven stress could be improved in a number of ways referencing issues ranging
from national agricultural policies to local multiple-use conflicts and specific rangeland management
plans. Throughout these discussions, however, one theme that continued to emerge was the
importance of establishing and maintaining a relationship of trust and mutual understanding between
grazing permittees, the range technicians they worked with directly, and field office staff in general.
Most interviewees felt able to work alongside BLM staff to make decisions that allowed for both grazing
and broader landscape conservation. However, several expressed that they felt that recent years had
seen a rate of turnover among LSFO staff that had hindered such relations. Further, they felt that LSFO
staff tasked with managing grazing and other aspects of BLM lands had too little direct experience with
ranching, and as such, often brought to bear values that did not align with those of public lands users.
Many also felt that ranching was viewed by both the LSFO and the broader BLM as a relatively
insignificant aspect of the overall task of public land management. Ranchers, on the other hand, felt that
they had both the longest experience with the landscapes that the BLM manages as well as the most
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frequent day-to-day contact with those same lands. Several interviewees felt that they could play a
greater role in understanding ecosystem processes in the region and monitoring ongoing change.
Along these same lines, several grazing permittees interviewed recounted how their actual, face-to-face
interactions with BLM staff were rather minimal, overall, with visits from range technicians being
generally rare and on-the-ground monitoring still rarer. As a result, many felt that improving the LSFO’s
capacity to have range technicians spend time “in the field,” or out actively monitoring allotments and
coming to know the specifics of different permittee operations. They felt this would not only ease the
implementation of existing range management plans, but might also enable for more productive and
effective compromises when undertaking rangeland improvements. Several of those interviewed –
especially those managing large tracts of public land– felt that increased monitoring would facilitate
more successful public land management. They cited how the relatively infrequent site inspections may
miss subtle and potentially transformative changes.
The need for more accurate and transparent monitoring was underscored by the feeling among many
grazing permittees that recent chances in the predictability of various important ecosystem processes –
the onset of spring, but also in annual phenological rhythms – meant that the continued viability of
public lands grazing would have to rely upon increased flexibility with regard to allotment usage timing.
Although several had already begun work to incorporate such flexible timing schemes into their
rangeland management plans, others – particularly those operating in areas with substantial sagegrouse habitat – felt that existing strategies to protect grouse leks during brooding periods effectively
constrained their ability to effectively utilize those same lands in ways that would preference the
maintenance of sagebrush as opposed to invasive grasses. One rancher and avowed “friend of the sagegrouse” also argued for a greater incorporation of private land into models for understanding sagegrouse habitat, having noted over the years that grouse often gathered on his agricultural fields to
harvest insects during the brooding season. Likewise, many felt that current allowed use precluded
taking steps to mitigate the spread of cheatgrass, which, as discussed above, can emerge quickly and can
only be effectively controlled through grazing during the earliest stages of its annual growth.
Finally, interviewees also expressed the need for greater support in developing water infrastructure in
the region, particularly in terms of resources necessary for performing environmental impact
assessments required for any public land alteration. Because of the critical role water resources play in
any grazing operation, as well as the potentially beneficial role that surface water sources can play in
maintaining biodiversity and overall ecosystem health, many felt that improvements in BLM
management that allowed for more flexible and open approaches to the building of pipelines,
reservoirs, stock ponds, and other such infrastructure would be critical in the region’s agricultural and
economic future should serious, extended droughts once again return to the region.
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Gunnison Field Office Case Study: Interviews with Bureau of
Land Management Employees
Executive Summary
Key Findings
•
•
•
•
•

Drought, beetle, and heavy precipitation events have caused significant impacts to BLM-managed
resources.
Drought, beetle, heavy precipitation events, and the timing of weather events play a role in
decision-making affected by climate and weather and can dictate decisions regarding the timing of
public land access and use.
Partnerships with local non-profit organizations allow BLM to expand its management activities
when partnering organizations fulfill programmatic needs, such as trail or other resource
maintenance or environmental monitoring.
Planning documents (e.g., Resource Management Plans) can limit or allow for management
flexibility depending upon the structure of the document.
Officials exhibited a desire to increase knowledge on climate-dependent natural processes and the
socio-economics of permitted land uses.

Observed Impacts to BLM-managed Natural Resources
Drought was the most commonly discussed weather or climate related factor that impacted BLMmanaged resources or lands, particularly rangelands. The 2011-2012 drought was often discussed as a
reference point, as well as the 2002 drought, to a lesser degree. Beetle epidemics were often discussed
as impacting resources, including recreation, forestry, and cultural. Severe precipitation events (either
summer thunderstorms or winter snowfall events) were discussed as impacting resources, including soils
and wildlife. The timing of weather events was regarded as having a significant impact on resources such
as vegetation phenology and health, soil stability, river and stream levels, and wildlife behavior.

Management in the Context of Climate Variability and Change
Management decisions due to long-term climate change trends were primarily confined to managing for
beetle-killed timber. The involvement in the Gunnison Climate Working Group was discussed as an
opportunity to engage in decision-making and projects oriented toward climate change adaptation.
Management decisions due to seasonality and weather extremes were primarily confined to rangeland
monitoring (with the potential decision being pushing back turnout date, or reducing grazing duration, or
AUMs) and limiting and closing off access to recreation areas.

Management Flexibility
Interviewees discussed local partnerships (with non-profit organizations, e.g.) with non-profit
organizations with land management programmatic areas (e.g., trail maintenance; water quality
140

monitoring) increasing their ability to be more flexible in decision-making. Adaptive management was
regarded as a potentially highly effective strategy, and necessary with increasing climate variability, but
also considered highly time- and resource-dependent to conduct the heavy monitoring necessary for
effective decision-making. Policies (NEPA, ESA, RMPs) were discussed as important, yet also provided
potential barriers to flexibility. For example, RMPs require minimum stubble heights on grazing allotments
for range readiness, limiting the ability of specialists to be flexible in amending turnout dates. Interviewees
discussed the importance of writing in opportunities for flexibility into RMPs and other planning
documents in order to avoid lengthy amendment processes and allow for more efficient decision-making
as needs arise.

Science Needs
Interviewees were asked to comment on any informational needs to better understand land user
vulnerabilities. Responses included the need for improved climate (e.g., modeling, climate change impacts
to resources) and ecological (e.g., botany, animal behavior), as well as social science (e.g., economic
impacts of decision-making) research in order to manage resources and social dependencies more
effectively.

Perceptions of Impacts (From Climate Variability and Change and Management) to
Land-Based Livelihoods
Interviewees discussed the sensitivity of grazing permittees to both climate variability and management
decisions. Consistently, interviewees were aware of the impacts that BLM decision-making (e.g.,
restricting grazing schedule) had on the livelihoods of grazing permittees. Drought was discussed as both
significantly impacting ranching operations as well as triggering potential management decisions that
could further affect ranching livelihoods. Interviewees discussed the limited abilities of grazing permittees
to adapt to these conditions (e.g., selling off cattle, importing feed), but these strategies were seen more
as coping strategies, not as viable long-term adaptation strategies.
Interviewees described the sensitivity of recreation activities to severe weather events (e.g., large
thunderstorms that result in flash floods, wildfire, major snowfall events, intense runoff), but also
commented on the high degree of adaptability among local recreation-based businesses and hunting
outfitters no matter the weather or seasonal climate conditions. Interviewees also described the
importance of competitive recreation events (e.g., races) to the local economy and how a decision to
cancel an event could have serious ramifications for local businesses.
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Results
Key
Throughout the Gunnison Field Office case study words are used to convey the relative level of agreement
on specific topics among subjects. These words are:
•
•
•
•

Consistently: 100% agreement
Often: > 70 % agreement
Occasionally: > 40 % agreement
Rarely: > 10 % agreement

For example, if 5 out of 7 subjects described the significance of snow-pack to certain summer recreation
activities, this information could be conveyed by stating: “Subjects often described the importance of
snow-pack to certain summer recreation activities.” Similarly, if 7 out of 7 subjects discussed drought in
the context of impacts to natural resources, this information could be conveyed by stating: “Drought was
consistently discussed as impacting natural resources.”

Impacts from Climate Variability or Change to BLM-Managed Lands or Resources
Drought
We also see large die-offs that cause problems such as the drought of 2012, the drought of 2002
into 2003. Those were so severe that they caused death of sagebrush, which is very hard. It
doesn't take a lot of precip for sagebrush to live but those droughts were so severe that we saw
die-back of sagebrush which is, it means you're in a really bad event.
Drought was often discussed as impacting BLM-managed lands in several ways. In particular, references
were made to the droughts of 2012 (more commonly) and 2002 as benchmarks for describing the impacts
of severe drought. Impacts to rangelands, wildlife, and recreation resources were described by individual
interviewees, including: inability of vegetation to “green-up”; livestock ponds drying up resulting in
greater concentrations of cattle in areas where water was still present on the landscape; contribution to
sudden aspen decline; decreased forage increases human-wildlife conflict, particularly with bears visiting
recreation areas and campgrounds; stressed vegetation allows invasive species (e.g., cheatgrass) to move
in; Ponderosa pine and Douglas fir die-off; plants cure out more quickly and produce less (if any) seed;
bare ground from reduced plant growth can result in erosion events; die-back of sagebrush during the
2012 drought. For instance, one informant described the impact of drought on non-native plant invasion:
When you're in drought conditions, our natural vegetative community gets pretty stressed and it
becomes pretty easy for cheatgrass and other invaders to get in and kinda' take an area over.

Beetle
“Beetle kill,” “beetle epidemic,” “spruce bark beetle,” and “beetle kill encroachment” were terms often
used to describe observations of insect and beetle persistence in forest ecosystems. Interviewees
occasionally described beetle outbreaks as being either the direct result of climate change, or exacerbated
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by the effects of climate change. While beetle outbreaks were discussed as being responsible for
negatively impacting forest health and potentially resulting in less attractive landscapes, interviewees also
remarked on the management implications for recreation and cultural resource protection and overall
human safety:
We have these beetle kill epidemics coming through now and we're attempting to go in and
removes trees that may fall on historic [sites] and crush them…I know the Ute Mountain Ute have
a very large piece of land south of Blue Mesa and they’re there year round and they're dealing
with their own issues as beetle kill encroachment.

Precipitation
Wild fluctuations in weather, like big rain events or a huge wet season can definitely give us some
challenges.
Precipitation was often discussed in the context of rain, monsoonal patterns and snow. When
commenting on precipitation, interviewees recalled past events (e.g., historic snowfall during winter
2007-2008; drought in 2012; exceptional rain in 2015) to describe the high variability that the region has
recently dealt with. This variability places a strain on the land (e.g., stressed sagebrush in very dry years
to risk of erosional events in years with in-season variability from dry to wet; lower water table resulting
in higher stream temperatures); and on management responsibilities (e.g., intense rains and monsoons
degrading the BLM road system). Interviewees also discussed both the management responses to the
exceptional snowfall during the winter of 2007-2008 (“human use closures” in many recreation areas) and
the behavioral responses of wildlife, particularly deer and elk. For example:
After the winter of '07, '08 the elk got driven so far down. So did the deer, of course, but they got
[sic] driven so far down that huge winter that they often come down earlier each year now in the
fall and winter.

Timing of Weather Events
The timing of specific weather events was occasionally discussed as playing a significant role in dictating
how permittees were able to use public lands:
The intensity of different events that happen in Gunnison have a huge impact on BLM lands. And so
timing is the big thing for a lot of that stuff.

The timing and intensity of runoff were discussed in the context of river-based recreation. The timing and
intensity of warming spring temperatures and monsoonal rains were discussed as having an impact on
erosion (particularly when coupled with drought or a relatively dry period) and on roads, which can in turn
affect rangeland quality and access to public lands. Timing of weather events in the fall (e.g., snowfall
events) can affect the success of hunters in the area. Similarly, warmer temperatures later into the fall
result in less animal (big game) movement to lower elevations and can negatively impact success rates.
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Wildfire
Interviewees commented on wildfire in the context of impacts to recreation resources and impacts to
visitation patterns as a result of wildfire. The West Fork Complex of 2013 was cited as having had a
significant impact on the local recreation economy in Lake City with what interviewees theorized might
be residual impacts still seen presently in terms of shifting patterns of recreation area visitation. For
example:
I think that what happened is those people were displaced from somewhere else because of a fire
and they kinda' discovered this area by default and since then I think that spike has been pretty
consistent. I mean, a lot of people have discovered this place, kinda', through that, through [the
West Fork Complex of 2013].

Wildlife
And, you know, part of our work on BLM is to manage species. So we have to think: ‘Is there
enough food for deer, elk, pronghorn, rabbits, sage-grouse, cows, all these different things that
we're managing for.
Observations of impacts from climate variability and climate change to wildlife were primarily concerned
with elk and deer. The winter of 2007-2008 was cited as having a significant impact on elk and deer
movements during that winter as well as residual impacts to those animal groups’ behavioral adaptations
in the winters since 2007-2008. For example, interviewees discussed how the snow was so deep that
winter to the point that deer and elk were “so exhausted just walking that they couldn't find food and so
it really brought down the elk and deer populations.” As a result, animals moved lower down the valley
and incidents of vehicle collisions were much more common during 2007-2008 than during other winters.
Since that winter, elk and deer have made behavioral adjustments that BLM staff are still observing. For
example, one subject commented, “After the winter of '07, '08 the elk got driven so far down. So did the
deer, of course, but they got driven so far down that huge winter that they often come down earlier each
year now in the fall and winter.”
This adjustment in seasonal movements affects hunting in the area as the busy hunting season occurs
during late summer and into the fall. Indeed, it was year-to-year variability, rather than long-term climate
change, that interviewees considered to be the most impactful to wildlife in the context of hunting.
Interviewees also discussed the need to consider all wildlife species when assessing rangeland health and
forage availability.

Management Actions Due to Climate Change and Long-Term Trends
Hazard Tree Removal
Interviewees focused on the presence of beetles in forested ecosystems and the increasing likelihood of
wildfire as triggers for management decisions in this context. Beetle epidemics are forcing staff to consider
the need to remove hazard trees and conduct forest thinning or prescribed burns to manage affected
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forests and protect cultural resources. Removing hazard trees in affected areas to protect visitors (e.g., in
campgrounds) can fundamentally alter the aesthetic appeal of a popular campground and thus potentially
have large-scale impacts on overall visitation and use of particular areas.

Preparing for Drought
The Gunnison Climate Working Group (GCWG) was cited as an opportunity to take actions that consider
impacts from climate change. In particular, the GCWG has allowed the Gunnison Field Office to be
involved with actions to better prepare the region for severe drought. For example:
So, working with that group [GCWG] has really enabled us to kind of prepare for these 2002
drought[s] followed by maybe a, you never know what's going to happen. You get a 2002
drought, followed by a year, short, you know, of water-intense runoff events.

Management Decisions Due to Seasonality and Weather Extremes
Ranching / Rangelands
Drought was often discussed among interviewees that commented on how weather extremes affect
management decisions regarding rangelands and the permitted uses of rangelands. Because the
rangelands need to meet certain standards (and in many cases these standards are more stringent if
allotments overlap with Gunnison sage-grouse habitat), if drought conditions negatively impact those
standards, then BLM must decide whether to reduce Animal Unit Months (AUMs), grazing duration or
delay turnout. These decisions, while infrequent (interviewees explained having to consider these
decisions only during the most recent two drought periods, 2012, and 2002) were discussed as being very
difficult to make because of the impact to grazing permittees’ livelihoods. One subject discussed that in
the Gunnison Field Office BLM-managed lands are generally at lower elevations than USFS-managed lands
meaning that USFS-managed lands are generally not ready until sometime after BLM-managed lands are
ready for grazing. Therefore, decisions that restrict grazing on BLM-managed land early in the spring often
require users to bring their cattle back onto private land thus delaying their irrigation and haying
operations. For example, one manager reported:
And that's our biggest direct impact that we see managing BLM is that these users are - it's their
livelihood. They rely on federal lands for their livelihood. If they didn't have that, they couldn’t
have cows in Gunnison. They couldn’t feed them all year round. They have to be using the lands
around that we manage. Therefore, if we have to tell them, ‘There's a drought this year. You've
already hit your utilization,’ after five days instead of a month, what do they do? You know,
they're selling cows. They're moving cows. They're having to supplement feed at home. In 2012
that's what most did.

Recreation
Closures and restrictions that must be made on a seasonal basis or in reaction to severe weather events
were occasionally discussed as decisions that affect recreation resources. Road and trail closures,
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particularly on “unsustainable” roads and trails, are common following intense precipitation (rain) events.
“Human use closures” may be necessary during periods of abnormal snowfall in order to accommodate
animal movements at lower elevations than normal. These “human use closures” occurred during the
abnormally heavy snowfall winter of 2007-2008 and human use of areas normally open was restricted.
Annual decisions that staff must make regarding when to open certain areas (e.g., Hartman Rocks) are
influenced by seasonality and variability. For example:
You know, late March, Hartman is dried out. We open it up and the next weekend we get a foot
and a half of snow, which then you're having trail erosion and damage and all that happen
because the trails are wet. … And so that's a huge management struggle we deal with every day
of those, of those weather events and, you know, timing is really the biggest thing.
Campfire restrictions and bear management were occasionally discussed as management implications for
campgrounds during dry years. Forage availability for bears decreases with decreasing moisture, thus
affecting bear behavior in terms of increased presence of bears near campgrounds.

Other resources
Restoration efforts and forest management were also occasionally discussed in this context. In
particular, re-seeding, tree-planting, and prescribed fire heavily depend on the timing of weather
events. Interviewees discussed an “acquired knowledge” of what to expect in terms of the timing
of events that allow for these efforts. However, increasing variability and abnormality has made
the decisions (whether to implement the actions) more difficult to make:
…we will seed to ensure establishment of natives. It's a decision that we have to make that's
honestly based on a lot of money, is it worth doing or not. And all these drier, abnormal years,
that really is a bigger question.

Management Flexibility in the Context of Climate Change and Weather Extremes
Interviewees were asked to comment on the flexibility that they have in making decisions in response to
climate change and weather extremes impacting users of BLM-managed resources. While interviewees
often commented on ways in which there could be more flexibility, they also often simultaneously
commented on certain aspects of management that currently allow for flexibility in decision-making.

Partnerships
Working with local partners was often discussed in the context of flexibility. Interviewees discussed
relationships with non-profit organizations that have partnered with the BLM and other land management
agencies to implement projects that assist in reaching their management goals despite limited financial
and human resources. For example, participation in the Gunnison Climate Working Group has allowed the
Gunnison Field Office to be involved with projects that improve Gunnison sage-grouse habitat, in-ground
water storage, and ecosystem resiliency to severe drought, thus also improving conditions for grazing
permittees. In terms of flexibility, the Gunnison Field Office is able to be more flexible in its involvement
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with these projects (that consider climate change and prepare for severe drought) because of the
collaborative effort that pools resources and allocates them toward common goals:
[It’s] been critical for us to be involved with that, because we wouldn't be doing climate change
adaption, be talking climate change, if it wasn't for that working group...And so, this process is
kind of awesome that we've been able to work in habitat occupied by a Gunnison sage-grouse,
work at restoring that habitat…
Similarly, the local non-profit organization, Gunnison Trails, allocates volunteer hours and
organizational efforts toward trail development and maintenance (among other organizational
efforts) on BLM-managed and other lands in the Gunnison area. Because Gunnison Trails works
to maintain the trail system (and build sustainable trails) in the area, the Gunnison Field Office
has greater flexibility when it has to decide whether to restrict access to an area because of
weather conditions. For example:
We had an unsustainable trail at the whole ‘Water Treatment’ loop. I guess one alternative
might've been to just close it, be like, ‘Sorry, you know, that's it. It's unsustainable. Trail's
closed’…But, we got to work with [Gunnison Trails] and actually came up with a reroute.
Other partnerships (Coal Creek Watershed Coalition, Lake Fork Valley Conservancy, “trail crews”) were
mentioned as being helpful in addressing water quality and recreation quality.

Adaptive Management
Adaptive Management (AM), which is based on an iterative process of management (e.g., design,
implement, monitor, adjust), was discussed as theoretically very useful. It is difficult in practice to
implement due to the resources required for effective and true AM. In the context of managing
rangelands, AM was discussed as potentially useful for allowing turnout in a more adaptive style that is
reactive to in-season weather conditions, but it is also something that would require increased monitoring
to ensure rangelands are indeed ready for turnout. For example,
…in our NEPA documents we have to have preset dates on when we're going to allow [cattle] to
go out. And so adaptive management can play into those roles on saying, ‘Well, on years that it's
warmer out, we could or, or plants are ready, we could allow three days early.’ But that takes
monitoring to do. You cannot do adaptive management strategies without heavy, heavy
monitoring. This office right here has 17 full time employees in a lot of different disciplines. Right
now there's only one wildlife biologist. There's two range cons. Who does the work of monitoring
all these different adaptive management strategies? Right there, just alone, right there, if we are
to say let's let cattle out a few days early because it's ready earlier than May 15, someone has to
actually prove that and show that it's ready.
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Planning
Another interviewee discussed the need to write more flexibility into planning documents, such as
Resource Management Plans (RMP), in order to respond to climate variability and changing conditions.
As it stands now, the Gunnison Field Office RMP (1993) requires ‘Plan Amendments’ when actions occur
outside the scope of the plan. Interviewees discussed the need to write in enough flexibility to the next
RMP so that ‘Plan Amendments’ are unnecessary in order to more quickly and effectively respond to
changing conditions. For example:
…as we go through that process, again, to try to be as forward-thinking as possible, but also try to
build in some kind of adaptive management, or at least flexibility to where you don't have to do a
plan amendment every time you want to do something that you didn't foresee.

Barriers to Management Flexibility
Policies
The National Environmental Policy Act (NEPA) was discussed both as a barrier to flexible decision-making
and a necessity in order to ensure that staff are…“thinking things through and making the right decision.”
As a barrier, NEPA compliance slows the process down or has a degree of rigidity written in to compliance
documents to the point that adaptive management practices are irrelevant. The length of time required
for NEPA compliance does not allow for staff to react to changes in climate and variable conditions that
present themselves on more rapidly developing timescales, such as in-season drought or the spread of
the spruce bark beetle. For example:
…in our NEPA documents we have to have preset dates on when we're going to allow
things to go out.
NEPA’s definitely a set of checks and balances…the decision making process is a pretty long
process in making decisions about rerouting trails or landscape-level decisions about area
closures and that kinda [sic] stuff.
Resource Management Plans (RMPs) were discussed as constraining certain areas to specific uses with
little room for adaptability. For example, RMPs designate Special Recreation Management Areas, thus
limiting those areas to activities specifically focused on recreation. However, because RMPs exist for many
years (the current RMP at the Gunnison Field Office was completed in 1993), interviewees discussed the
need to allow more flexibility to assess whether that designated use is indeed the preferred use for that
area. For example:
We try to allocate specific areas for different uses, so for example, in sensitive areas we
might want to make those off limits to mining or logging. But as climate change shifts the
ecosystem or shifts the landscape…it may change things to the point where we may
[realize] we made the wrong decision in a different way, where we may allocate an area
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for recreation, but because of climate change, all of a sudden people want to go recreate
somewhere else... now that would kind of tie our hands for some other activities in that
area.
Resource Management Plans also constrain staff in their decision-making regarding restricting AUMs,
grazing duration, or turnout dates when drought conditions necessitate these type of decisions.
The Endangered Species Act (ESA) was cited as a barrier in the context of management decisions in the
future that may be affected by critical habitat designations. In particular, one interviewee voiced concern
that climate change may affect critical habitat designations to the point that what is ‘critical habitat’ today
may not be in the future. For example:
Well, once [the USFWS] designates that critical habitat that puts a whole host of, of restrictions
on the uses of that land. Well, with climate change occurring, what they designate as critical
habitat might not be critical habitat at all [in the future].

Resources
Lack of financial and human resources were cited as barriers to monitoring rangeland health and thus
being able to make decisions that might benefit users such as allowing turnout to occur earlier than one’s
permit stipulates. In this context, one interviewee described the current situation as allowing little
flexibility because turnout dates are “specified in NEPA documents”, commenting:
adaptive management can play [a role] saying “well, on years that it's warmer out, or plants are
ready, we could allow three days early.” But that takes monitoring to do.
While one subject explained the BLM has supplied money for a Gunnison Basin climate change adaptation
project, it was described as “not a continuous source” of funding. The Nature Conservancy’s involvement
with the Gunnison Climate Working Group was discussed in this context as filling the role of providing
(and facilitating the collection of) continuous dependable funding in order to fully implement this project.

Top-Down Leadership
Top-down leadership was discussed in the context of political leadership (i.e., presidential administration)
playing a role in agency priorities and in the context of leadership on issues relating to climate change.
Interviewees discussed “political leanings” in Washington, D.C. as influencing decision-making and as a
potential barrier to making decisions that plan for the impacts of climate change. The lack of leadership
(in terms of specific positions) on climate change (i.e., a ‘climate change scientist’ or a climate change
‘program director’) places the onus on field office staff to gather information on climate change and
implement projects and actions that prepare the area for the impacts of climate change. One subject
noted that top-down leadership “Might help out with funding, you know, and support that way, because
right now it's just, it's a, kind of a begging thing.”
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Public Pressure
While public involvement was discussed in other contexts as well, here interviewees explained that the
field office receives pressure from local outfitters to open recreation areas in the spring. Outfitters want
to know about these decisions ahead of time, thus placing pressure on staff to honor expected dates
rather than respond to in-season conditions. For example:
These users want to know, are you going to keep Hartmans open or closed another three weeks?
Why? You know, on the day before it could open, ‘Oh, we're closing it for another couple weeks.’
Things like that. I mean, that affects people directly. So it's hard for us to not go on hard fast
dates on a lot of things we do, even though it might not be the best way.

Science Needs for Improved Management
Interviewees often described the need for improved information on a variety of topics. Below these needs
are summarized as research questions. Each of the following questions were only posed by a single
interviewee.

Climate change related:
•
•
•

How will climate change affect the carrying capacity for elk and deer?
How will climate change affect beetle epidemics and what will the resulting impacts to the
landscape be?
How will climate change affect vegetation succession?

Climate related:
•
•
•
•

How do cattle (and other wildlife) react, behaviorally, to drought?
How does drought affect regeneration in spruce fir and Wyoming sagebrush communities? If
treatments (i.e., “sagebrush mowing”) are done in drought years, how is regeneration affected?
What is the current condition of the springs within the field office area?
How does weather before and during hunting season and hunting success compare? Are there
patterns that indicate successful or unsuccessful seasons?

Management related:
•
•

•

How have Gunnison sage-grouse closures affected the local economy? How have they affected
the bottom line of permitted outfitters and guides?
How do decisions made on BLM-managed lands affect users’ livelihoods and how do these
decisions affect the resources and the local community outside of BLM-managed lands?
o “You know, how does that affect their home opportunities or their forest opportunities
for anything around them. So we have to analyze cumulative effects in our NEPA
documents.”
Will impacts from climate change result in shifting demands of BLM-managed lands? For example,
will livestock ranching become less viable in favor of energy development?
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Perceptions of User Vulnerabilities
BLM employees were asked to comment on aspects of user vulnerabilities. Interviews included
discussions on sensitivities to weather and climate related risks, sensitivities to management, and
adaptive capacities.

Ranching
Sensitivity
Climate
Drought and the timing of spring weather events were discussed as influencing the seasonal viability of a
ranch dependent on access to public lands. Drought was repeatedly discussed in the context of forage
and plant growth and thus the availability of forage. The timing of spring weather events have a direct
impact on the ranching community as relatively dry springs followed by relatively wet early summers with
severe thunderstorms can result in soil erosion, thus, negatively impacting rangelands:
If you have a drought in the spring where those plants don't develop very well, there's more bare
ground out on the system, uh, those root systems don’t get established as much they used to or
what they normally would do. Then you get a huge rain event, you're going to cause greater
erosion during that time.

Management
Interviewees often discussed drought and its influence on decision-making that potentially impacts
grazing permittees’ livelihoods. In times when field office staff can reasonably forecast that drought
conditions may persist into the spring, the field office distributes letters to permittees explaining that
restrictions may be necessary. Interviewees were highly sensitive to the livelihood impacts a decision like
that would have. For example:
The ultimate decision is whether to allow them to go out there at all. That's a pretty heavy
decision to make, you know? 'Cause that's their ... that's their livelihood, is to graze on public
lands.
You know, probably the, the biggest impact by far is on the grazing community. I mean, there's no
doubt about it. Uh, we have to look at changing numbers, dates, time, all that duration of grazing
based on what the forage is. And that's our biggest direct impact that we see managing BLM is
that these users are then, it's their livelihood.
Interviewees also discussed their understanding of the cascading impacts that results from restricting
AUMs, grazing duration, or turnout date. For example, permittees whose use of public lands has been
restricted must keep their cattle on private land, thus delaying the onset of irrigation and haying in an
already very short growing season. As a result, grazing permittees look to supplement feed by importing
hay, but during drought years this can be prohibitively expensive, for example:
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If we have low snow pack winters followed by dry springs, frequently that will affect the timing
that we would or would not allow folks to start grazing cattle. So that could be a pretty sizable
impact on their economic viability.

Adaptive Capacity
Interviewees reported several strategies they have observed grazing permittees using for dealing with
drought and permit restrictions, including: voluntarily reducing time spent on public land, selling cattle,
moving to another pasture exhibiting better conditions (if possible), and supplementing feed on private
land. The most common of these strategies (selling cattle, grazing on private land) were not considered
to be viable or sustainable strategies, but merely strategies to cope with drought conditions and make it
through to the next year:
They’re selling cows. They're moving cows. They're having to supplement feed at home. In 2012
that's what most did. They had to keep them home on their meadow and feed them hay. And you
couldn’t find the hay cheap so they're shipping hay from Texas, paying exorbitant amounts of
money, which then takes out their margin of cost for feed. They lose money.

Recreation
Sensitivity
Climate
Snow pack, or if we get a dust event onto our snow pack and it causes a huge early release that
can really impact the livelihood of our river guides.
Wildfire, snowpack, runoff (timing and intensity), summer precipitation, snowfall events, timing of fall
snow events, and dust-on-snow events were all reported as affecting the viability of permitted recreation
operations. The West Fork Complex Fire of 2013 was cited as having a major impact on visitation, and
hence, economies in the Lake City area and was described as potentially one factor that has led to
increased visitation in the Crested Butte area. Relatively low snowpack years can impact the viability of
water-based recreation. The way in which runoff occurs (early and intense; sustained high flows) can
negatively impact water-based recreation; though early and intense runoff would more negatively affect
rafting whereas sustained high flows would limit fishing opportunities. Dust-on-snow events can be one
cause of relatively early and intense runoff. Summer precipitation, if severe and frequent enough, can
result in decreased visitation to popular recreation areas with cumulative impacts to local economies. The
timing of snow events in the fall can affect the movement of big-game species (e.g., deer, elk) and thus
can affect the hunting success rates, though interviewees explained this was more of an effect felt in
recreational hunting and much less so in hunting outfitters who were described as highly adaptable.

Management
In the context of decision-making, interviewees discussed possible decisions with potentially “devastating
ramifications” for the local community and economy. Competitive recreation events on public lands bring
in visitors from across the country and are important for both public lands recreation and the local
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economy. While interviewees did not report having to make a decision to cancel an event, they did explain
that that type of decision is not out of their realm and could be necessary if circumstances require it.
Closures, whether in response to extreme weather events (e.g., snowfall of 2007-2008 and “human use
closures”), seasonal weather (e.g., spring melt-off and “mud season” closures), or wildlife consideration
(e.g., closures of areas near Gunnison sage-grouse leks in the spring) were discussed as impacting the
ability of the public to recreate on public lands:
So, if you took a very busy weekend like the Growler weekend that brings tons of economic benefit
to Gunnison, and we had a huge weather event that had to shut down the Growler, it would be
devastating to this community...You know, cancelling an event like that would have huge, huge
ramifications. It'd be tough.

Adaptive Capacity
With the exception of recreational hunters (discussed above), outfitters were described as highly
adaptable to variable weather conditions. For example, interviewees discussed the diversity of activities
in which outfitters partake as a quality that allows for that adaptive capacity:
If we have a really lean snow year there are things that get super busy on us, like the ice wall in
Lake City that we manage. That ice wall is hugely popular during lean snow years 'cause [sic]
people are like, "Well I can't ski, I guess I'll go ice climbing”.
Hunting outfitters were described as highly adaptable to weather variability no matter the given
conditions. For example:
Most of the guides that we have in Gunnison know how to kill elk or deer. They know how to go
up and get game. So most of those guys are successful no matter what the conditions are.
Contrarily, outfitters reliant on snow pack and specific runoff regimes (e.g., river guides, fly fishing guides)
were described as having less flexibility to adapt to extreme conditions such as a dust-on-snow event that
results in a “huge early release.” For these types of outfitters, perceived adaptive capacity appeared to be
relatively low versus that of hunting outfitters.

Conclusion
These interviews were intended to begin to understand specific weather and climate-related impacts to
BLM-managed lands and natural resources, BLM staff perceptions of permitted user vulnerabilities,
opportunities for and barriers to management flexibility, and needs for improved management.
Gunnison Field Office (GFO) staff are observing impacts from weather and climate-related events within
the GFO management unit that are degrading natural resources important to land-based livelihoods.
Drought, beetle, heavy precipitation, and the timing of weather events were discussed as significantly
impacting natural resources upon which livelihoods depend. Furthermore, severe events (e.g., drought,
intense precipitation) can result in decisions or management actions that limit permitted uses of grazing
allotments or recreation areas, thus potentially resulting in negative impacts to business operations of
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grazing permittees and outdoor recreation outfitters and shop-owners that depend upon access to BLMmanaged lands. While field office staff understand that management actions affect livelihood viability,
environmental laws and regulations (e.g., NEPA, ESA), planning documents (e.g., RMPs), and resource
constraints (e.g., successful “Adaptive Management” requires extensive monitoring efforts) limit the
ability of staff to implement a flexible style of management. Improvements in management flexibility are
possible, but require foresight during the re-writing of planning documents. Specific flexibilities should be
designed in order to accommodate permitted user needs, suggesting the importance of including grazing
permittees and recreation outfitters in the planning process. Additionally, because partnerships with local
organizations have proven to allow for expanded operations and public outreach, the GFO should
continue to cultivate partnerships with organizations whose activities can complement management
needs and consider these partnerships critical components of management activities and outreach and
communication. Finally, improvements in overall management require a better understanding of climaterelated, non-climate related, and socio-economic factors present within the GFO management area.
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Gunnison Field Office Case Study: Interviews with Grazing
Permittees
Executive Summary
Key Findings
•
•
•

•

•

•

•
•
•
•

•

All grazing permittees explained the importance of accessing grazing allotments.
Grazing permittees explained that without access to public lands, their operations would be much
smaller and therefore would not be financially viable.
Grazing permittees explained characteristics of both positive relationships (e.g., trust, mutual
decision-making), and negative relationships (e.g., top-down management, perceived antigrazing agendas)
Changes in BLM management have impacted grazing operators both positively (e.g., more
collaborative management, cross-boundary management), and negatively (e.g., further
restrictions, less availability).
Barriers that restrict grazing operators ability to respond to weather and climate-related risks
included: a) the rigidity of turnout dates; b) long time frame required for completing
improvement projects on grazing allotments; and c) and lack of interaction between BLM and
grazing permittees
Flexibility in management was important, both in terms of turnout dates and grazing duration,
and flexibility with respect to management across jurisdictions. The flexibility to manage resources
adaptively was also seen as important.
Need to adaptively to respond to in-season weather conditions in order to ensure efficient
utilization of forage.
Cross-boundary management is at times limiting for grazing permittees, but recent efforts
among BLM and USFS, among others, are helping to overcome some of these challenges.
Grazing permittees expressed a strong sense of stewardship responsibility and participated in a
variety of range improvements and cattle management practices to manage resources.
Major sensitivities included: a) weather and climate-related risks (e.g., drought, the timing of
weather-related events), management (e.g., grazing restrictions), and other stressors (e.g.,
increasing impacts from recreation, shifting economy).
Adaptation strategies were considered sufficient in the short-term yet unsustainable (i.e.,
“maladaptations”) in the long-term. Developing assistance programs and management strategies
that include grazing permittees in a mutual decision-making process were described as critical to
improve adaptive capacity.
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Fourteen interviews were conducted with grazing permittees permitted to operate on BLM-managed
lands within the Gunnison Field Office management area in February and March 2016. Interviews were
transcribed and coded using the qualitative data analysis tool NVivo to understand patterns across the
interviews. This chapter summarizes the key findings from these interviews.

Importance of Public Lands to Livestock Ranching
Grazing permittees were unequivocal in their articulation of the critical importance of public lands to their
livelihoods. They explained the importance of accessing grazing allotments for raising a hay crop on their
private lands in order to feed cattle through the winter and sell hay for additional income. Grazing
permittees explained that without access to public lands, their operations would necessarily be much
smaller (citing lack of private land, short growing season and the need to raise a hay crop on private land),
and therefore, would not be financially viable.

BLM – Rancher Relationships
Grazing permittees explained characteristics of both positive relationships (e.g., trust, mutual decisionmaking), and negative relationships (e.g., top-down management, perceived anti-grazing agendas) and
the resulting impacts of these relationships. Those describing positive relationships explained BLM
officials’ trust in grazing permittees’ abilities to manage their grazing allotments responsibly, particularly
in the spring when these grazing permittees explained having the trust of BLM to turnout only when the
range is ready, regardless of the date. Those describing negative relationships explained BLM officials’
reluctance to allow those grazing permittees any latitude in making management decisions (e.g., turnout
timing) on their grazing allotments.

Changes in Management that Have Impacted Livelihood
Grazing permittees, particularly those with relative longevity in ranching in the GFO area, explained
changes in management that have impacted livelihood viability, both positively (e.g., more collaborative
management, cross-boundary management), and negatively (e.g., further restrictions, less availability).

Barriers to Adaptation
Grazing permittees discussed three primary barriers restricting their ability to respond to weather and
climate-related risks, including the rigidity of turnout dates regardless of weather conditions, the relatively
long time-frame required for completing improvement projects on grazing allotments, and the lack of
interaction between BLM and grazing permittees, particularly in-person and on grazing allotments.

Flexibility in Management
The most common theme in the context of flexibility in management was turnout dates and overall
grazing duration. Grazing permittees explained experiencing both flexibility and rigidity with turnout dates
and these experiences varied among individuals. Flexibility was also discussed as the ability between
management agencies to manage across landscapes, for example, coordinated management between
BLM, USFS, CO Parks and Wildlife, and private land owners. Grazing permittees also explained that they
would like to see BLM manage grazing more adaptively to respond to in-season weather conditions in
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order to ensure efficient utilization of forage. While grazing permittees were asked to delay the timing of
turnout, fewer grazing permittees explained a willingness from the BLM to allow earlier turnout than
stipulated on grazing permits, regardless of weather and range readiness. Grazing permittees also
expressed a desire to act more as co-managers and co-decision makers, though this too varied among
individuals as others explained already experiencing this type of relationship.

Cross-Boundary Management
Grazing permittees discussed both the challenges associated with operating on both BLM and USFS
grazing permits (e.g., the timing of transitioning from BLM to USFS can present management challenges)
and recent efforts among BLM, USFS, and CO Parks and Wildlife to manage across borders, primarily as a
result of efforts to manage the landscape for Gunnison sage-grouse habitat.

Stewardship Responsibility
Grazing permittees consistently expressed a strong sense of stewardship responsibility for their public
grazing allotments, explaining that they perceive their public lands to be essentially an extension of their
private lands. Through range improvements (e.g., stock ponds, fencing) and cattle management, grazing
permittees manage their grazing allotments in order to ensure sustainable use of those allotments with a
long-term outlook.

Thresholds
Grazing permittees discussed several thresholds or “tipping points” beyond which ranches would no
longer be viable. Management, social, economic, and biophysical/climate stressors were discussed as
thresholds (e.g., management for Gunnison sage-grouse increases grazing restrictions) that could have
cascading effects at both the ranch and landscape or community level.

Vulnerability of Grazing permittees
Grazing permittees described sensitivities to weather and climate-related risks (e.g., drought, the timing
of weather-related events), management (e.g., grazing restrictions), and other stressors (e.g., increasing
impacts from recreation, shifting economy). Adaptation strategies in response to weather and climaterelated risks were described as sufficient in the short-term, yet unsustainable (i.e., “maladaptations”) in
the long-term. Assistance programs and management strategies that include grazing permittees in a
mutual decision-making process were described as BLM management actions that improve adaptive
capacity.
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Results
Key
Throughout this chapter certain words are used to convey the relative level of agreement on specific
topics among subjects. These words are:
•
•
•
•

Consistently: 100% agreement
Often: > 70 % agreement
Occasionally: > 40 % agreement
Rarely: > 10 % agreement

For example, if 12 out of 14 subjects described the significance of turnout dates to ranch operations, this
information could be conveyed by stating: “Subjects often described the importance of turnout dates to
ranch operations.” Similarly, if 14 out of 14 subjects discussed impacts to water resources in the context
of observations of change due to climate and weather, this information could be conveyed by stating:
“Subjects consistently discussed impacts to water resources in the context of changing weather and
climate conditions.”

Importance of Public Lands to Livestock Ranching
It's absolutely vital to our function, to maintain a number of cattle turned out that is economically
viable to keeping our operation going. If we can't turnout on time or we can't turnout the
numbers that are sustainable, for the lack of a better term, we would not be able to continue
ranching.
Grazing permittees consistently described the importance of public lands to their overall operations.
These descriptions often focused on the practice of raising a hay crop and the necessity of moving cattle
off private lands in order to have enough time to raise that crop. Grazing permittees occasionally
explained that without this access, their herd size would be significantly, if not entirely, reduced because
of the relatively high price of private land. One rancher also explained that because of the topography and
elevation gradient of the BLM-managed lands in the area, forage develops earlier on public lands and thus
reduces the burden on grazing permittees to feed hay toward the end of the winter. Finally, one rancher
explained that although the absence of public land access would make operations difficult, it would not
make operations impossible, citing the 2002 drought when he completely and voluntarily withheld using
any of his public grazing allotments for the entire year. While this rancher reported having to sell off cattle,
graze on private grounds, and import feed, he also explained fully recovering from these impacts (for a
full description of these and other adaptive strategies, see Vulnerability of Grazing Permittees, Adaptive
Capacity, page 169). Still, grazing permittees often described a significant importance of public lands to
their operations, using terms such as “critical”, “essential”, and “vital”, and phrases such as “Could not do
it if I did not have use of those public lands”, and “It plays a big role. We couldn’t exist if it wasn’t for it.”
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Timeline of Events
Interviewees were asked to describe the typical activities of their operation throughout one calendar year
(Table 6).
Season

Activities
•

Sales, Feeding,
Maintenance
November–
February

•
•
•
•
•
•
•
•
•

Wean calves and other calf healthcare (vaccinations, feeding program to reach “selling
weight” of approximately 800 pounds)
Feed mother cows on remaining pasture, then feed hay that was raised during irrigation
season. Sometime mid Dec. to mid Jan. reach “full feed” based on temperature
Sell cattle for beef if not pregnant; steer and other calf sales
11/15 latest date for grazing on BLM-managed lands
Maintenance projects as necessary
Distribute herds amongst private properties as holdings allow.

March – April

•
•
•
•
•

Range meetings with BLM
Herds distributed amongst private properties as holdings allow
Feeding hay that was raised during irrigation season
Calving begins anywhere between mid-March and early April depending on location and
preference/management
April 1st canal system is turned on for Uncompahgre Valley Water Users
Irrigation begins approximately mid-Aril in Powderhorn area
Calving mostly finished by mid-April; branding calves
Irrigation begins end of April / beginning of May on Tomichi Creek
Ditch and other maintenance projects

Irrigation, Turnout,
Monitoring

•
•
•
•
•
•
•
•
•

Begin irrigation (5/1-5/15) in Gunnison area
Calving can continue into mid-May; range improvements to prepare for turnout
Mid-May (5/15) to late May begin turnout cattle out to public lands
First hay cutting in Montrose area by end of May; various turnout dates throughout June
Lease cattle in June (if applicable)
Grazing permittees are out on the range moving cattle
Mid-June USFS permits begin to open up and some transitions begin
Sometime in June bulls are turned out
Some operations come off public lands by the end of June

•
•

Various turnout dates early through mid-July.
Continue monitoring cattle on range and ensuring movement through pastures and
allotments
Turn off irrigation around mid-July and begin haying (Gunnison area); second hay cutting
around July 15th (Montrose area)
Finish haying mid to late August (Gunnison and Powderhorn area)

Calving,
Maintenance,
Irrigation

May – June

Haying, Monitoring
July - August

•
•

Haying, Weaning,
Sales

•
•

September- October

•

Finish haying early September
Mid to late September and early October cattle come off public lands; graze on private
pasture as available and as weather allows
Begin weaning calves and processing and pregnancy testing cows

Table 6: General timeline of ranching activities throughout a typical year.
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BLM – Rancher Relationships
Relationships between the BLM and grazing permittees were described and included discussions on
positive characteristics, negative characteristics, and the resulting impacts of those positive or negative
relationships. Several grazing permittees explained both positive and negative characteristics of their
relationship with BLM. These descriptions are summarized in Table 7.
Relationship

Characteristics and Results of Particular Relationship Type

Positive

•
•
•

•

Negative

•

•
•

Trust - BLM trusts rancher to graze responsibly, allows rancher to move cattle
based upon rancher’s interpretation of range quality.
Mutual Decision–making - BLM brings rancher into the conversation on
reducing grazing duration or stocking rates, works with rancher to make an
equitable decision.
On the Right Track – BLM is willing to engage in mutual-decision-making, but
it’s not easy; BLM has expressed a willingness to improve relationships; BLM
is showing greater leniency in recent years in terms of grazing reductions.
One-Way Management - BLM reduces duration and/or stocking rate during
“bad” years, but is unwilling to increase these during “good” years.
Lack of Relationship - BLM rarely visits grazing permittees on their land and
has very little to no interaction with grazing permittees; relationships are not
as “intimate” and built on shared knowledge and shared experiences as they
used to be.
Background / Experience - BLM staff have very little (if any) background in
ranching and thus do not understand how their decisions and management
impacts ranch operations.
Anti – Grazing Agenda - BLM’s general mindset is to reduce grazing
opportunities for grazing permittees.

Table 7: Rancher perceptions of positive and negative relationships with BLM, the characteristics that describe those
relationships, and the resulting effects of those relationships.
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Changes in Management that Have Impacted Livelihoods
Grazing permittees often described how management changes over time have impacted ranch operations
and thus their livelihoods. These changes were described as both positively and negatively affecting
ranching livelihoods and are summarized below in Table 8.
Change Type

Livelihood Impact
•
•
•

Positive

•

•

•

Negative

•

•
•

Change in Management Style - BLM is becoming more lenient with permit
restrictions.
Collaboration over Gunnison sage-grouse - The impending listing decision of
the Gunnison sage-grouse (pre-2014) from the US Fish and Wildlife Service
led to more support from BLM to make range improvements.
Cross-Boundary Management - BLM, USFS, CO Parks and Wildlife, and
private land-owners have taken a more holistic, cross-boundary approach
to land management – For a comprehensive discussion, see Cross-Boundary
Management, page 164.
Change in Mindset - The Gunnison Field Office in the past has had more of
an “environmentalist” mindset, but not as much today, although input
varied on opinions of the current management style within the field office
(See Vulnerability of Grazing permittees – Sensitivity, page 172).
Shared Responsibility - Mutual decision-making is more common today than
it was in the past with some grazing permittees describing BLM’s willingness
to include grazing permittees in land management decisions and decisions
regarding grazing restrictions.
Less Available - BLM is less available for interactions than they were in the
past.
Deteriorating Relationships - BLM staff spend less time on the range with
grazing permittees, a factor that has resulted in deteriorating relationships
and less exchange of information between BLM and grazing permittees. This
results in BLM knowing less about each rancher’s needs and management
style. Grazing permittees perceive this to be the result of an increase in
paperwork (NEPA and other regulations were commonly cited) and other
office-related duties.
Restrictions - Travel restrictions have limited grazing permittees’ abilities to
conduct maintenance on grazing allotments.
Change in Mindset - In the past, BLM encouraged better management
practices, now BLM encourages grazing reductions more commonly than
better practices. “They use reduction as a management tool”

Table 8: Rancher perceived changes in BLM management over time and the resulting livelihood impacts.

161

Barriers to Adaptation
Grazing permittees often discussed barriers to adaptation. Comments in this context fall into three
general categories and are summarized below in Table 9.
Adaptation
Barrier

Turnout dates do not
change to adapt to inseason weather conditions

Relatively long
timeframe for
completing
improvements on
grazing allotments

BLM spends very little time
with grazing permittees on
their grazing allotments

Impacts

• If range matures ahead
of scheduled turnout
date, grazing permittees
may not be able to fully
utilize that season’s
available forage

• More difficult to
fully utilize
allotment
• Slows grazing
permittees’
abilities to adapt
to changing
conditions

• BLM has less knowledge
of grazing permittees’
needs, thus making it
more difficult for
grazing permittees to
receive assistance from
BLM

Table 9: Grazing permittees’ barriers to adaptation as a result of perceived styles of management.

Desired Changes in BLM Management
Grazing permittees explained a variety of desired changes they would like to see in BLM management in
order to better respond to weather and climate related risks. Suggested changes are:
•

•
•
•
•
•

Communication – Allow BLM more time to interact with grazing permittees, visit with grazing
permittees on their grazing allotments, and work with grazing permittees to understand their
management styles and needs; allow for more collaborative and equitable management that
includes grazing permittees on decision-making processes.
Flexibility – Encourage management that is more reactive to weather conditions and range
readiness, allowing for changes in turnout date, changes in utilization and stocking rate, and other
changes that allow the rancher to fully utilize the season’s forage in a responsible manner.
Expediency – Reduce time that grazing permittees must wait in order to make improvements on
grazing allotments.
Experience - Prioritize hiring staff that have direct and/or local experience in the ranching
industry
Education – Be more informed on how management decisions impact livelihoods.
Leadership – Encourage leadership that knows when to be authoritative and when to be
collaborative.

Flexibility in Management
I think we, been June 15th some years that we go out…it could be May 30th…When it's ready,
we'll go. They are trusting us now. It’s because we're working with them.
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Grazing permittees often discussed flexibility in terms of BLM management, both in the context of
current flexibility and desired flexibilities. These are summarized below.

Current Flexibilities
The most commonly discussed topic in the context of current flexibilities focused on turnout dates and
the relative degree of management flexibility or inflexibility that individual grazing permittees perceive.
•

Flexibility with grazing dates – Grazing permittees that discussed flexibility with turnout dates
described BLM’s recent willingness to make more collaborative decisions, and BLM’s allowing
grazing permittees the responsibility to decide when the range is ready to turnout, and when it’s
necessary to rotate between pastures. This is exemplified in the following quote:
I will call the BLM and say, “Hey, here's where I'm at and I want to go to the next pasture a
little bit earlier. I want to stay a bit longer,” and, uh, I think that we've established a rapport
with them that they trust in what I say.
o

•

•

Only two grazing permittees explained being given outright decision-making authority,
both citing a strong level of trust and rapport with BLM as the reason BLM has granted
this authority.
o Other grazing permittees explained that BLM has shown a willingness to engage in
collaborative decision-making over the past several years rather than make decisions on
turnout and rotations without the input of grazing permittees. Grazing permittees
explained that this shared decision-making process has led to more equitable decisions
in which grazing permittees feel as though their input is used to evaluate circumstances
and make a decision that respects the land and the rancher.
Inflexibility with grazing dates – Fewer grazing permittees described BLM’s inflexibility with
turnout dates, but those that did explained that their grazing permits have strict dates attached
to them and the BLM has rigidly enforced those dates regardless of range readiness. The
unwillingness to react to weather conditions that may result in range readiness before
permitted turnout dates was also discussed in the context of inflexibility with turnout dates and
explained in Desired Changes in BLM Management – Flexibility, page 162.
Other flexibilities - Grazing permittees also discussed BLM’s flexibility in allowing grazing
permittees to rotate between pastures based more upon utilization and less upon dates, and
BLM’s flexibility in working with grazing permittees to change permit dates and utilization to
better suit evoloving management practices. Finally, grazing permittees also discussed BLM’s
engaging with USFS and CO Parks and Wildlife to take a more holistic, cross-boundary approach
to land management – For a comprehensive discussion, see Cross-Boundary Management, page
164.

Desired Flexibilities
While this section specifically focused on desired changes in BLM management in the context of
management flexibility, further discussion on desired changes can be found in Desired Changes in BLM
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Management, page 162. Grazing permittees described several aspects of BLM management that they
would like to see take on a more flexible style, including the following:
•

•

Adaptive Management – The desire to see BLM be more reactive to in-season weather
conditions and allow grazing permittees to utilize their grazing allotments as the forage
becomes available, as discussed in Desired Changes in BLM Management – Flexibility, page 162.
This could require flexibility with grazing duration (e.g., turnout earlier; remain on pasture later
if held off in spring) or with rotations in order to ensure pasture is fully, yet responsibly, utilized.
Collaborative Decision-Making – Grazing permittees expressed a desire to contribute more
consistently decision-making, suggesting that BLM should spend more time on grazing
permittees’ grazing allotments in order to understand the specific flexibilities they need, as
discussed in Desired Changes in BLM Management – Communication, page 162.

Cross-Boundary Management
Cross-boundary management was discussed in two categories, including the challenges associated with
operating on both BLM and USFS permits, and the recent efforts in the GFO area amongst BLM and
other land management agencies, and private land-owners, to manage across borders.
•

Operating with BLM – USFS Permits – Seven of the grazing permittees interviewed hold permits
to graze on both BLM and USFS grazing allotments. Of those holding BLM and USFS permits,
they often discussed the challenges associated with the timing of their permits, which can
present “gaps” where grazing permittees must bring their cattle back onto their private lands.
As one rancher explained:
What our big concern is timing the amount of time that run the BLM permit before we
can go to some of the forest permits. Some of the earliest forest permits are the 15th of
June so we have to time out little use of the BLM permit to where we don't run out of feed
or use the resource before we go to the forest.
Grazing permittees that discussed these challenges occasionally described challenges associated
with the timing of the transition from BLM to USFS where a BLM permit might stipulate that the
grazing period ends on June 15th, but the capacity to move large herds in one day is limited for
some grazing permittees, for example: “It's impossible at midnight to whistle and every one of
our cows comes running and goes through the gate on to the forest.” This rigidity has resulted in
challenges for grazing permittees, including the need to return cattle to private lands
temporarily. Alternatively, another rancher reported experiencing a “grace period” from BLM,
where a period of five days or more was allowed to make the transition.

•

Coordinated Management – Less commonly discussed in the context of BLM and other land
management agencies was the need for and recent efforts to manage across landscapes and
political borders. Grazing permittees that discussed this “cross-boundary” style of management
explained that Gunnison sage-grouse management efforts and recent leadership in the BLM
Gunnison Field Office were key drivers of this evolution. Topics in this context included
considering where on the landscape grazing impacts occur under adverse weather conditions,
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how BLM management on public lands affects Gunnison sage-grouse habitat on private lands,
and the importance (and growing management style between BLM, USFS, and CO Parks and
Wildlife) of managing lands “as a unit” rather than in silos. The Candidate Conservation
Agreement (CCA) and Candidate Conservation Agreement with Assurances (CCAA) programs
were credited as beginning the discussions on cross-boundary management. As a result of this
cross-boundary system of management, BLM has reportedly been more flexible in the recent
past with grazing restrictions by bringing the potentially impacted rancher into the decisionmaking process to reach a mutually agreed upon restriction.

Stewardship Responsibility
We could've went in, in July and, and been fine. But we would've put some pressure on it if we
would've went in there, because it was so dry. And that's not something that we wanted to do at
all. Because you know, we're in this for the long haul. Whether we own that ground or not. You
know, it, it's, we're totally, totally dependent upon that range. So I treated it like it is my own,
even though I don't own it and it's owned by the government. And I lease it, I treat that ground as
if I did own it. So rather than, than taking the chance and roll the dice and, and stress[ing] that
ground, we held out, grazed it less, tried to practice proper management. So that in the future we
come back the next year and we have good grazing again.
Grazing permittees consistently discussed their responsibility to steward their grazing allotments with
the same practices they conduct on their private lands. The theme throughout these comments was that
grazing permittees manage grazing on their public allotments as if those allotments are an extension of
their private lands, as if they are co-managers with the BLM. For example, one informant stated:
We don’t abuse our own property, so why would we abuse [public lands]?. Because we look at our
permits as an extension of our private property, other than we don’t have control over what really
happens there, but as far as us overgrazing it – we care for it just as if it is our land.
Because permits are issued on a 10-year basis (and several grazing permittees interviewed had been
grazing on the same permits and allotments for several decades), grazing permittees understand that
their grazing practices one year can affect the quality of the range the following year(s), so management
is conducted in order to maintain range quality for long-term sustainability rather than short term gains.

Range Readiness
This sense of stewardship was often discussed in the context of range readiness and turnout dates
where grazing permittees explained that poor weather conditions in the spring (e.g., “late springs”,
drought, other conditions that result in the range not being ready by the specified turnout date) can
result in BLM-mandated restrictions (e.g., reductions in grazing duration), but more often result in the
grazing permittees’ own decision to hold off or limit grazing so as not to adversely impact the range.

Range Management
Grazing permittees described the impacts associated with drought (e.g., springs, ponds, and watering
holes drying out, increased pressure on riparian areas) and the need to manage grazing allotments more
165

intensively during drought in order to minimize riparian area impacts. Grazing permittees explained that
cattle tend to congregate in areas where water is available, either natural riparian areas or springs or
areas where the rancher has conducted some sort of water improvement in order to disperse use across
the allotment. These improvements (in addition to installing additional fencing to create ‘pastures’
within grazing allotments) are intended to “improve use on the land” as one rancher explained and can
be particularly important during drought conditions when naturally occurring water sources are low or
completely dried out. Grazing permittees that discussed range improvements often discussed the
importance of using water improvements and managing water on their allotments in order to limit
overgrazing any one area. However, grazing permittees also explained that conducting range
improvements can take several years due to BLM management requirements (For more on this topic,
see Vulnerability of Grazing permittees – Sensitivity – Management, page 174).

Managing for Wildlife and Recreation
I don't know how to explain, the number of hours we keep track of that we spend out there doing
basically environmental work to keep the cows from causing damages to different things, the
hours we spend riding, keeping ’em different places, and not only maybe benefits the cows, but it
benefits the whole system.
Grazing permittees also discussed, less commonly, the non-ranching benefits of responsible stewardship
of their grazing allotments. Grazing permittees explained limiting cattle utilization in order to allow
utilization by wildlife such as for Gunnison sage-grouse habitat or for elk forage. One rancher explained
that he has seen benefits not only for elk populations on his grazing allotments, but has also seen this
result in less pressure on his hay fields and hay bales from elk because he manages the forage on his
allotments to leave enough for elk. Other grazing permittees discussed how grazing in this way has a
positive effect on wildlife populations such as deer and elk for hunting.

Thresholds
Grazing permittees occasionally discussed thresholds beyond which their business would no longer be
viable. These thresholds were discussed in the context of ‘Threshold Domains’ (Management,
Biophysical/Climate, Economic, and Social) and ‘Impact Domains’ (Ranch / Business, Community). Each
‘Domain’ was described as having a direct impact on ranch viability (Ranch/Business ‘Domain’) and an
indirect impact on the local community beyond the ranching community and beyond that specific ranch.
These interactions and thresholds are described and summarized below (See also Figure 10).

Threshold Domains
Management
Further Management Restrictions: While grazing permittees were not overly concerned with the way
management for Gunnison sage-grouse currently affects their ranching operations (in fact, those that
did discuss Gunnison sage-grouse explained how management for the species has led to range
improvements that might not have occurred in the absence of the impending listing decision, those that
did discuss Gunnison sage-grouse were concerned that further restrictions as a result of management
protocol may result in reduced capacity to graze on public lands.
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Closely related to Gunnison sage-grouse concerns discussed above, grazing permittees were also
concerned about further grazing restrictions. As discussed in Importance of Public Lands to Livestock
Ranching, page 158, access to public lands is “essential” to ranch operations and if it were curtailed or
reduced, grazing permittees explained that their operations might reach a point where they are no
longer viable.

Biophysical / Climate
Increased Incidence of Drought: While drought was cited most commonly as affecting turnout dates and
use of public lands, grazing permittees were less concerned with the specific type of weather-related
event and more concerned with the economic impact it would have on their business operations. As
discussed in Vulnerability of Grazing permittees – Adaptive Capacity – Climate – Maladaptation, page
169, weather- and climate-related impacts lead to actions that grazing permittees must take that are
unsustainable financially, yet are options to get through one year of adverse conditions:
We sold down some cattle and found different places to pasture cattle in the summer…Now if it
was a long-term problem, I don't think we could sustain that. There's no way we could sustain
that. By selling cattle, I mean, again it boils back down to revenue generated. If we don't have
that revenue and we can't pay the bills or can't pay the guys that work for us, or we can't eat
here, that's not ... you can't run a business that way. It doesn't work.

Economic
Unviable Business: This represents the transition from viable to unviable ranching businesses. Grazing
permittees explained a variety of impacts (economic, social, management, and climate related) that
would push their ranches from viable to unviable, such as prolonged (multi-year) severe drought,
continued growth of recreational use of public lands and resulting conflicts with ranching operations,
and further restrictions on public lands grazing.
Ranches Subdivide, Community Loses Recreation as Economic Driver; Water Rights are Lost: Impacts to
water resources and the recreation economy were discussed as possibly resulting from ranch
subdivisions.

Social
In Gunnison County, well, agriculture's on its way out. They want tourism. And eventually they're
going to get us out. Us little guys. The big guys will stay in business.
Recreation and Tourism Continue to Grow: The impacts from outfitters using public lands are placing
increasing pressure on grazing permittees. The most commonly discussed impact from outfitters was
the challenge of managing gates where trails pass through grazing allotments. While grazing permittees
explained that the vast majority of outfitters are respectful of gates (e.g., if a gate is closed, they’ll pass
through and close it), the minority of outfitters that are not respectful of that cause significant
challenges for grazing permittees whose cattle escape and who have to spend significant amounts of
time tracking down loose cattle, closing gates, and are at risk of receiving penalties from the BLM for
trespassing on neighboring allotments. Grazing permittees were also concerned that while outfitters
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have the right to use public lands, they do not share the responsibility to steward the public lands in the
way that grazing permittees do.
Aesthetics and Local Culture Adversely Impacted: This threshold represents the transition to a landscape
that is less aesthetically appealing because ranch subdivisions could result in losses in available water
resources. Furthermore, grazing permittees rarely discussed issues associated with ranch subdivisions,
but those that did explained that losing ranches to subdivisions adversely impacts the community aspect
of ranching where subdivisions result in fewer family ranches and less support (e.g., assistance with
branding or calving) from neighbors.

Impact Domains
Ranch
Thresholds that were discussed as particular stressors to ranch operations and ranch viability are
considered in the ‘Ranch’ Impact Domain (Figure 10).

Landscape
Thresholds that were discussed as particular stressors to the landscape and local community are
considered in the ‘Landscape / Community’ Impact Domain (Figure 10).
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Figure 10: Thresholds and resulting impacts as described by grazing permittees. Arrows indicate a cascading effect where
crossing one threshold results in crossing another. For example, ‘Further Management Restrictions’ can result in businesses
becoming less viable or unviable.

Vulnerability of Grazing Permittees
The following summary focuses on sensitivity and adaptive capacity as understood through these
interviews.

Adaptive Capacity
Grazing permittees discussed adaptive capacity (AC) in several contexts, including AC affected by climate
and management, but other factors as well.

Climate
The majority of the comments focused on adaptive capacity in the context of weather and climate-related
impacts fall into the category of ‘maladaptive actions’, or those adaptive actions that are suitable in the
short-term, but unsuitable and potentially detrimental in the long-term. Grazing permittees also
described certain elements of planning and management important to preparing for weather and climaterelated shocks and stressors.
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Maladaptations
You reduce hay production, but go into some reserves that you have for hay, if you have some, or
you just have less hay that year...sell cattle, graze a pasture that you were hoping to rest, or graze
a pasture earlier that you were hopin' to graze in the fall. And have the cattle be on the hay
meadows sooner and then maybe you start feeding hay sooner…you struggle and you try to do all
these management things, and they may help a little bit.
In response to drought and other factors affecting the development of forage on public lands (e.g., “late
springs” in the form of cold temperatures and spring snow storms), grazing permittees described several
options available to them. Those that discussed these options often described them as undesirable and
difficult to recover from because of the resulting impacts (Table 10). If done over a period of years (e.g.,
in response to a multi-year severe drought), these actions could be considered maladaptive because they
would be unsustainable financially.
(Mal)Adaptations

Associated Impact

Sell cattle / reduce herd

Unexpected income from sales accompanied by income tax; loss in
genetic stock and cattle adaptive to high altitude

Import hay / feed

Importing hay is costly during dry years. For example, grazing
permittees reported hay in 2012 sold for 2.5 to 3 times as much as
normal.

Delay turnout date; graze on
private pasture if available

Capacity to stockpile hay for future adverse conditions is reduced; if
hay is normally raised for income, this aspect of the business is
adversely impacted as a result of pasturing animals when hay is
normally being raised.

Table 10: Adaptive actions that grazing permittees described as having an adverse impact on their ranching operation.

Planning and Management
Grazing permittees often described other actions associated with planning and management that allow
them to adapt to adverse weather and climate-related stressors. These particular actions can be
summarized as follows:
•
•
•

Intensive management of cattle in order to limit grazing in any particular area of a pasture or
allotment and limit impacts to riparian areas. Grazing permittees explained this could be
accomplished by herding cattle and hauling water to less commonly utilized areas on pastures.
If financially feasible, grazing permittees without the capacity to graze on their own private land
rarely discussed the option of leasing private pastures, though explained that when weather
conditions reduce the quality of forage, private land is in high demand.
Grazing permittees rarely discussed the importance of planning for drought and not stocking
beyond the ranch’s capacity to supply feed, whether through private pasture grazing or feeding
hay.
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Management
The majority of comments focused on the ways in which BLM management affects grazing permittees’
adaptive capacity focused on mutual decision-making between BLM staff and grazing permittees while
fewer comments were focused on assistance from government funds and programs and management
actions associated with the Gunnison sage-grouse.
•

•

•

Mutual decision-making – Comments in this context were consistently on the topic of grazing
dates, including turnout dates, pasture rotation dates, and end of grazing dates. Grazing
permittees that discussed this described a culture of mutual decision-making in which BLM staff
and grazing permittees work together to come up with a plan that benefits both the land and the
rancher’s needs.
Assistance programs and funding – Grazing permittees reported opportunities to receive
assistance to improve adaptive capacity from the following sources:
o BLM for range improvements – Those that discussed this type of assistance often
described positive experiences. One rancher offered a dissenting opinion, explaining that
the options are there, “But you got to work for it.”
o Habitat Partnership Program (HPP) for range improvements – Those that discussed the
HPP explained that they’ve been able to receive assistance through this entity to improve
riparian area management and to improve Gunnison sage-grouse habitat.
o Local Stockman’s Association – One rancher explained being a part of this local
organization and receiving legal assistance and consultation in the context of the
Gunnison sage-grouse.
o The Grazing Advisory Board – Available to provide assistance for range and water
improvements.
o Natural Resources Conservation Service (NRCS) – Grazing permittees discussed assistance
from the NRCS received to improve herd management on private lands.
o USDA Feed Program – One rancher discussed assistance from the USDA that helped to
supply winter feed to adapt to drought conditions in 2002.
Gunnison sage-grouse management – In addition to assistance from the BLM, HPP, and local
Stockman’s Association as discussed above, additional assistance and management
improvements in the context of the Gunnison sage-grouse and affecting grazing permittees’
adaptive capacity were discussed.
o BLM – USFS cross-boundary management – This was described as a significant
development in management cooperation between BLM, USFS, and private land-owners
that grazing permittees explained was the result of the Gunnison sage-grouse potential
listing under the Endangered Species Act. While grazing permittees most commonly
discussed alignment between the BLM and USFS, the Candidate Conservation Agreement
(CCA, including the BLM, USFS, and other government entities) was described as
improving this cross-boundary management For a comprehensive discussion, see Cross
Boundary Management

Other
Several other factors affecting grazing permittees’ adaptive capacity were mentioned and are described
here.
•

Perceived adaptive capacity – Some grazing permittees perceived their adaptive capacity to be
relatively high, explaining that as grazing permittees and generally in agriculture, adapting to
varying weather and climate conditions is part of the business.
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o
o

•

“You can't fight the, the cycles. You just go with 'em.”
“You just put your slicker on and go with that. And if it's, if it's dry you just have to haul
water to do like that.”
o “And so we adapt to, uh, to the weather every year, really.”
o “Well we don’t pay much attention to weather. I don’t think weather’s been an issue at
all.”
Access to private lands – Grazing permittees occasionally discussed the importance of having
private lands to adapt to challenging weather and climate related stressors.
o Geographic diversity – Private lands located in a variety of areas allow grazing permittees
to graze cattle earlier in the spring, or later in the fall. The geographic or topographic
diversity allows grazing permittees options to react to weather that might reduce forage
quality in one area, but not as much in another area.
o Private pasture - Only two grazing permittees explained having enough land to graze fully
on private ground, and this rancher had a variety of other non-ranch related sources of
income. Another rancher explained that because he has enough private land, he can limit
the amount he grazes his herd on his BLM-managed allotments if the forage is not
sufficient while not having to reduce herd size. However, this rancher described access to
public lands as essential to his operation.
o Less red tape – Grazing permittees rarely discussed the difference between completing
improvements on private land versus public land, but those that did explained it is far
easier and a more expedited process to complete a project, such as a water improvement,
on private land.

Sensitivity
Grazing permittees discussed sensitivities to climate and management most commonly, but also discussed
other factors affecting their livelihoods, including impacts from recreation, wildlife, advocacy groups, and
ranch subdivisions. Primary ‘stressors’ are summarized for each section and impacts that result from those
are discussed.

Climate
Drought
Those extreme droughts are very hard to swallow and to manage through. We've done it twice
and I hope I don't have to ever do it again. I'm sure I will, but I think everyone did what they had
to to protect not only their own resource but the public lands. And I was very pleasantly surprised
that the people did what they did to protect the public lands.

Stressors
•
•
•

Reduced snowpack
Poor development of forage
Reduced availability of irrigation water
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Impacts
Drought was consistently described as carrying significant consequences for ranch operations and ranch
economics. Impacts associated with drought are summarized as follows:
•
•
•
•
•
•

Forage – a reduced availability of forage on both public and private lands
Grazing duration – possible reductions in public grazing (either voluntary, or mandated by BLM
or USFS)
Herd impacts – reducing herd size through sales impacts genetic diversity, particularly difficult to
develop at high altitudes (e.g., Gunnison area).
Hay production – reducing time on public lands can place an increased pressure on private lands
for grazing, thus reducing amount of hay that private lands can produce. Lack of irrigation water
can also reduce hay production.
Ranch economics – if necessary to import feed or hay, prices are significantly increased by as
much as three times the normal price during. Leasing private pastures was suggested as an option,
but costly and in high demand during drought years.
Cattle management – water resources (ponds, watering holes, and springs) are at risk of drying
out sooner than they normally might during a non-drought year, so grazing permittees have to
manage cattle more intensively to ensure cattle are moving through wet areas on allotments and
not over utilizing any one resource.

Snowpack
Stressors
•
•

Reduced snowpack
Severe winters

Impacts
Closely aligned with drought, grazing permittees occasionally discussed snowpack in the context of
water supply. While grazing permittees discussed reduced snowpack and its impacts on water resources
(and thus impacts to drought and drought-like conditions, as discussed above), grazing permittees also
discussed the impacts from relatively severe winters with high amounts of snow, and prolonged cold
spells. Effects from these conditions include:
•

•
•

Grazing duration – late winters where snowpack lasts far into the spring and temperatures stay
low can result in grazing restrictions to turnout dates. At the same time, grazing permittees also
explained that colder springs result in slower runoff and thus greater availability of irrigation
water.
Reduction in hay stockpiles – colder winters increase demand for feed and reduce availability of
hay stored for drought conditions.
Infrastructure – winters with higher snowfall result in more damages to fencing and other
infrastructure, requiring more time and resources for repair in preparation for the summer
grazing season.

Timing of Events
Stressors
•
•
•
•

Timing and intensity of runoff
“Late spring”; persistent winter weather into spring season
“Early winter”; timing of cold and snow in the fall season
Poor weather during haying season
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Impacts
Grazing permittees occasionally discussed the importance of the timing of specific events, whether
runoff, forage development, or rain and monsoon season. The timing of weather-related events plays a
critical role in ranch operations, including the following:
•
•
•
•
•

Turnout – runoff, spring temperatures, and spring moisture (including snowfall, rain, and
remaining snowpack) dictate the development of forage and thus the timing of turnout.
Spring herd management – If winter conditions last relatively late into the spring, grazing
permittees may have to decide to move cattle to other locations, either owned or leased private
properties in areas experiencing better forage development.
Fall pasture – The timing of the onset of winter dictates the length of time that grazing permittees
can graze cattle on private pasture, thus affecting the amount of hay needed for feeding during
the winter.
Irrigation – The timing of runoff and warming spring temperatures dictate the timing of the
beginning of irrigation and thus the amount of hay that a ranch can produce.
Haying – Grazing permittees described ideal weather conditions during haying season (e.g., dry
periods of several days in a row) that can be adversely affected if rainfall and early fall snow events
occur too frequently.

Beetle and Wildfire
Less commonly discussed, beetle infestation and wildfire were rarely described as impactful to ranching
operations. Beetle-killed forests were described as creating wildfire hazards. Grazing permittees with
grazing allotments in or near forested areas were very concerned with the risk that wildfire posed to
cattle and economic returns in the event cattle are lost to fire. One rancher explained that wildfire has
resulted in grazing restrictions in the past. Another rancher explained that drought and wildfire are her
two biggest fears.

Management
Restrictions
So if you keep your cattle at home longer well, it destroys your hay crop, [it] produces less. But
also reduces your conception rate in your cattle because they are not getting the grasses they
need in order to be healthy…and then it you know we have this huge riparian corridors
throughout the valley. And those are all private lands. And that's where those cattle end up when
you delay. So granted, you might be reducing your impact on that one piece, but you are
changing the impact on every other piece of that whole system by not working with it.
BLM-mandated restrictions on public land grazing were the most commonly discussed management
sensitivity. Discussions on restrictions focused on actual occurrences of restrictions, hypothetical
situations in which restrictions may occur, and the management challenges that result from restrictions.
Restrictions were described most commonly as reductions in grazing duration (e.g., delay in turnout date),
but were also (less commonly) described as reductions in AUMs in subsequent years based on what BLM
might perceive to be mismanagement of grazing allotments and also (less commonly) described as not
allowing grazing permittees to take advantage of favorable weather conditions earlier than normal.
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•

•

•

•

Actual occurrences – ‘Range readiness’ was discussed as the factor driving grazing restrictions.
The factors affecting ‘range readiness’ were explained to be:
o Drought (e.g., 2002 and 2012)
o Abnormally wet springs
o Abnormally cold springs
Hypothetical situations – Grazing permittees also explained situations in which they might be
“held off” BLM-managed lands. These situations include:
o Lack of spring moisture
o “Late spring” with persistent snow and cold temperatures
o Inadequate “range readiness”
o Reduced water availability on pastures
o Overutilization of forage (due either to poor management or from impacts from
neighboring ranches)
o Restrictions due to Gunnison sage-grouse regulations
Challenges and impacts associated with restrictions
o In order to sustain the herd, grazing permittees must choose from the following options,
all of which present situations resulting in adverse financial impacts:
▪ Graze on private pasture, if available
▪ Feed stored hay
▪ Sell cattle
▪ Import hay
o Other resulting impacts from restrictions:
▪ Impacts to private lands and riparian corridors
▪ Reduced reproductive capacity
▪ Reduced hay crop
▪ Adverse impacts to Gunnison sage-grouse (because of delayed development of
grasses) and other wildlife (as a result of delayed irrigation and thus delayed
creation of seasonal wetlands).
Earlier favorable conditions
o Grazing permittees rarely discussed the unwillingness of BLM to allow grazing permittees
to turnout earlier than permitted based on range readiness. However, those that did
explained strong disapproval for this practice in which BLM has the authority to restrict
grazing, but has not shown a willingness to respond to weather conditions that might
result in forage meeting range readiness criteria prior to permitted turnout dates. This is
exemplified in the following quote:
We've been held off on the drought. And we've been held off on a wet year. And never
have we ever gone out early. So that's one of the sticky points of the management that I
see, not really conforming to what's actually happening out there with the grasses and
the ground...Because lots of times what you see here is um, there's southern exposure
grasses. And what will happen is sometimes by the 15th of May they are toast already. So
you don't even get to use those. When I say toast, [I mean] that tey are not as palatable
and attractive to the livestock, to the cattle out there.
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Personnel
Grazing permittees occasionally discussed the role that personnel can play in determining grazing
permittees’ abilities to adapt to weather and climate-related risks. While strong leadership was credited
as being helpful in the past, grazing permittees also discussed the prior and current possibility of BLM staff
pushing “personal agendas” that grazing permittees described as “anti-grazing”.
Grazing permittees also discussed a perceived lack of knowledge amongst BLM staff. The majority of these
comments focused on the perception that BLM staff lack experience in the ranching industry. In terms of
sensitivity, grazing permittees explained that this perceived lack of knowledge limits BLM’s ability to adapt
to variable weather and range conditions and exercise flexibility.

Pace of Management
Grazing permittees explained that the relatively slow pace of management limits their ability to make
improvements (e.g., fences, water structures) on their grazing allotments. Grazing permittees described
being told they would have to wait anywhere from three to five years in order to complete projects to
retain water and improve range conditions on their grazing allotments:
I've talked to my range manager somewhat. About possibly putting in some more holding ponds
on some of our permits. But the backlog, she said it would be three to four years before we could
even get to look at it.

Conclusion
These interviews were intended to increase understanding of how grazing permittees are vulnerable to
climate change and how management decisions influence this vulnerability.
Grazing permittees’ vulnerability was primarily discussed in the context of factors that affect the ability of
grazing permittees to graze on public lands. Weather-related events (e.g., drought, the timing of events)
affect the growth of grasses in the spring, and can cause the BLM to mandate that grazing permittees
delay their turnout onto grazing allotments. While grazing permittees explained being required to delay
turnout in the past (in particular during the 2002 and 2012 droughts), others explained voluntarily holding
off to reduce impacts to their grazing allotments. Grazing permittees have a range of options available to
adapt to grazing restrictions, though many of these actions (e.g., importing feed, selling cattle, leasing
private land pastures) may not be financially sustainable over a period of multiple years. While range
improvements were discussed as helping grazing permittees distribute grazing more efficiently across
their allotments, the timeline for installing improvements on public lands can limit the utility of these
strategies for adapting to dry periods.
Grazing permittees reported a range of relationships with BLM officials. Those that discussed positive
relationships built upon trust and mutual decision-making also reported specific instances of management
flexibility (e.g., BLM officials less rigid about turnout dates and other stipulations on permits) whereas
those that discussed negative relationships reported less willingness from BLM officials to be flexible with
permit administration. This contrast suggests the importance of cultivating relationships with grazing
permittees in order to improve adaptive capacities and reduce sensitivities to weather and climate-related
risks. All grazing permittees expressed a strong stewardship responsibility toward their grazing allotments.
Those that discussed positive relationships with BLM officials cited the importance of being brought into
decision-making processes (e.g., instead of being told to hold off for a certain number of days, the mutual
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decision-making processes have included grazing permittees to come to an equitable decision), suggesting
the importance of prioritizing mutual decision-making in order to build relationships and trust and
improve grazing permittees’ adaptive capacity to adverse weather and climate conditions.
The discussion on thresholds connected rancher vulnerabilities with community and landscape
vulnerabilities and highlighted the importance of maintaining ranching livelihoods in the Gunnison Field
Office. Grazing permittees explained economic, BLM management, biophysical/climate, and social
thresholds that, if crossed, could result in unviable ranching conditions. Subsequent ranch subdivisions
and sales of water rights outside of the Gunnison basin could adversely impact Gunnison sage-grouse and
other wildlife habitat, the outdoor recreation and tourism industry, and local culture.
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Gunnison Field Office Case Study: Interviews with Special
Recreation Permittees
Executive Summary
Key Findings
•
•

•
•

•
•
•

BLM-managed lands, waterways, and resources played a significant role for livelihoods of Special
Recreation Permit (SRP) holders.
Major barriers to adaptation included rigid regulatory frameworks that do not allow SRP holders
to adjust the timing of use and location of permits in order to respond to in-season weather
variability.
SRP outfitters considered their relationship with BLM as positive, describing that BLM was
approachable, open, and available.
Several changes to BLM management that would benefit SRP holders were suggested, including:
a) improve access to areas less affected by weather; b) allow for the ability to be more reactive
to weather conditions; c) improve communication; and d) increase resource management and
restoration.
A stewardship responsibility was described among SRP holders, for example reducing fishing
activity during drought in order to reduce stress to fish species
As with grazing permittees, SRP permittees described several biophysical, management,
economic, and social thresholds, beyond which livelihoods would be untenable.
The timing of climate and weather-related events (e.g., runoff) were critical for outfitters to
meet their bottom lines. It is important for the timing of runoff to match peak visitation periods
(generally from late June through July).

Importance of Public Lands to Livelihoods
Outfitters were unequivocal in their discussion on the vital role that public lands play in their operations.
While nine out of ten outfitters interviewed held permits from more than one federal land management
agency, outfitters consistently described BLM-managed lands, waterways, and resources as playing a
significant role in their overall operations.

Barriers to Adaptation
Outfitters primarily discussed limitations from BLM management in the context of barriers to adaptation.
As a barrier, BLM management was described as not allowing outfitters to adjust their permits (in time
and space) in order to respond to in-season weather variability.
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Relationships with BLM
Outfitters often spoke positively about their relationships with BLM, discussing BLM’s approachability,
openness, and presence in the community as positive characteristics of relationships that improve
outfitters’ abilities to operate successfully.

Desired Changes in BLM Management
Outfitters commented on desired changes in BLM management. The majority of comments on this subject
were related to the permitting process (e.g., improve access to areas less affected by weather, allow for
the ability to be more reactive to weather conditions), fewer comments were related to other BLM
management actions (e.g., improve communication; increase resource management and restoration),
and other outfitters reported full satisfaction.

Flexibility in Management
Flexibility in management was occasionally discussed and focused on the need for greater flexibility in
permitting to allow outfitters to be more reactive to weather conditions as they arise.

Stewardship and Responsibility
Outfitters occasionally discussed an ethic of responsibility and stewardship toward recreation resources
exemplified through guiding practices (e.g., reduce fishing activity during drought in order to reduce stress
to fish species) and management practices (e.g., use resources for sustained use).

Thresholds
Outfitters often discussed thresholds beyond which either their business or the greater recreation
economy (or both) would no longer be viable. These thresholds were discussed in four thematic areas:
management, biophysical/climate, economic, and social. Thresholds were discussed as potential tipping
points that outfitters may have to manage for in the near future.

Vulnerability of Recreation Outfitters
Outfitters described sensitivities in the context of climate and weather-related events, management, and
broader economic conditions. The timing of climate and weather-related events (e.g., runoff) were
described as playing critical role in the ability of outfitters to meet their bottom lines. In particular, the
timing was discussed in the context of matching peak visitation (generally from late June through July),
which is the result of broader economic conditions, school vacations, and other non-climate related
factors. Outfitters perceived themselves to be generally adaptable to a range of climate and weatherrelated impacts, but also explained thresholds beyond which business would become unviable.
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Results
Key
Throughout this chapter certain words are used to convey the relative level of agreement on specific
topics among subjects. These words are:
• Consistently: 100% agreement
• Often: > 70 % agreement
• Occasionally: > 40 % agreement
• Rarely: > 10 % agreement
For example, if 8 out of 10 subjects described the significance of snow-pack to certain summer recreation
activities, this information could be conveyed by stating: “Subjects often described the importance of
snow-pack to certain summer recreation activities.” Similarly, if 10 out of 10 subjects discussed impacts
to water resources in the context of observations of change due to climate and weather, this information
could be conveyed by stating: “Subjects consistently discussed impacts to water resources in the context
of changing weather and climate conditions.”

Importance of Public Lands to Livelihoods
Outfitters consistently discussed the vital role that public lands play in their guiding operations and retail
sales. However, nine out of ten interviewees held permits from more than one federal land management
agency (US Forest Service, National Park Service, or both). One outfitter commented that the role of public
lands is “huge” to his operations while another described the critical role that BLM-managed lands play in
supporting his livelihood. Nine out of ten interviewees explained that the vast majority of guiding and
other operations occur on public lands with only three out of ten discussing the use of private lands as
part of their overall operations. Interviewees representing educational interests and events commented
on the critical role that public lands, particularly BLM-managed lands, play in supporting those operations.
For example:
So, part of the reason this is, it’s our favorite trail is that it’s a dog trail and it’s also pretty gentle
terrain and it’s also probably one of the most beautiful learning trails in the nation…so, um, so
yeah it’s become a very important trail for us.

Timeline of Events
Interviewees were asked to describe the typical activities of their operation throughout one calendar year,
which is summarized in Table 11. Interviewees described dependencies on specific seasons (e.g., river
guides are dependent upon weather and climate conditions during the spring, summer, and fall, but as
summer is the busiest season, are most dependent upon favorable summertime weather conditions) due
to the activities in which they engage. While several interviewees engage in multiple activities (e.g., showowners are guides, hunting outfitters also operate lodges), the summer was described as the most critical
season (for warm weather outfitters) because that’s when visitation peaks.
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Season

Activities

Spring (March – June)

Early/shoulder season guiding begins with flurry of activity over spring break,
fishing trips in April; ski area and trails close; final inventory and deliveries; trails
open in Gunnison in May; competitive events begin in Gunnison in May on BLMmanaged lands; fishing trips on BLM-managed streams in April and May allow
guides to expand season into spring

Summer (June –
September)

Early- to mid-June tourist season steadily increases until hitting full capacity by
late June; busiest season for non-hunting guiding (fishing, trail rides, hiking) with
daily trips through the end of July or into August; busiest season for rentals; early
to mid-August visitation drops off depending on school start days

Fall (September –
December)

Brief surge of visitation in late September for “leaf-peeping”; consistent flyfishing tourism throughout September; fishing trips on BLM-managed streams
in April and May allow guides to expand season into fall; busy season for shop
owners selling hunting gear; hunting season through fall; cabin rentals; hunting
guiding and other services (e.g., pack services, drop camps); last fishing trips in
late November; some ski trails open by late October, ski area opens mid-late
November.

Winter (December –
March)

Nordic races on BLM-managed lands in Gunnison; fly shops decrease hours;
shop owners market and purchase equipment; Lake City BLM-managed Ice Wall
key resource for winter guiding operations; yurt rentals and guided skiing and
snowshoeing trips

Table 11: General timeline of recreation activities throughout a typical year.

BLM – Outfitter Relationships
Six out of ten interviewees commented on their relationships with BLM management with only one
outfitter describing a negative relationship. Positive relationships were attributed to the following factors:
•
•
•
•
•

BLM openly receives input from outfitters
BLM works with local partners, helps partners to secure grant funding
The permitting process works well
BLM is approachable and easy to contact
BLM has made an effort to forge personal relationships with outfitters

The outfitter describing a negative relationship with BLM was primarily concerned with the regulatory
changes over the past several decades, but also commented on a lack of communication and lack of
disclosure of operations and accounting from BLM.
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Barriers to Adaptation
Outfitters occasionally discussed barriers to adaptation. Those that did described difficulty in gaining
access to additional BLM-managed land/water, the inability to re-apply for permits during the fishing
season, and the inability to take advantage of favorable weather conditions outside the timing of their
permits. The common theme across these descriptions was that management regulations are the primary
barriers to adaptation for recreation outfitters. Because operations are strongly tied to weather
conditions (see Vulnerability of Recreation Outfitters: Sensitivity, page 187), outfitters need the ability to
react to weather conditions as they arise, taking advantage of favorable conditions and adapting to
adverse conditions. Those outfitters that did comment on limitations associated with making these
adjustments confined their comments to limitations imposed by BLM management:
Some of the BLM permits are only, we only have it for 3 months, so that's kinda constricting
'cause if something happens either before or after that that makes it so that we need to go there,
we can't.
But with my limits I have no other options to go anymore. Had I had another nearby creek, I
could've just turned around and, and, and did something different.
But you know, depending on what permits we got for the year, those would be our options. We
wouldn't get extra options. That middle of the year change would be kind of nice if you had that.

Desired Changes in BLM Management
Outfitters commented on desired changes in BLM management. The majority of comments on this subject
were related to the permitting process while fewer comments were related to other BLM management
actions. Those comments in the context of permitting can be summarized as follows:
•

•
•
•

Access - Better access to areas less affected by weather. For example, one informant mentioned:
I'd like to be able to fish a different stretch that's not affected by the weather. 'Cause the
stretch that I'm allowed to fish is super affected by the weather…there's a feeder stream
that puts in all the dirty water. I could walk right above that feeder stream and it's crystal
clear, but I'm not allowed to go above that because it's, um, it's a wilderness area and they
have to do another environmental impact statement to have another outfitter in there.
Flexibility - The ability to make changes to areas of use or timing of use in-season in order to react
to weather conditions.
Information - Better information about the availability of permits
Improved accounting - Fees that match use

Those comments in the context of other BLM actions can be summarized as follows:
•

Restoration - Efforts to restore riparian vegetation to improve habitat for aquatic species
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•
•

Use management - More active management to reduce resource impacts from increasing use
Communication - Better communication about closures

Three outfitters explained that they were fully satisfied with current management and had no suggestions
for changes.

Flexibility in Management
Those recreation outfitters that did discuss flexibility did so indirectly and comments were confined to the
lack of flexibility in BLM management. The comments summarized in the section Desired Changes in BLM
Management, page 182, pertaining to permitting are relevant here as well. Outfitters described BLM’s
lack of flexibility in re-issuing permits or altering permits in order to respond to in-season weather
conditions. For example:
You apply, you know, during that application period and they accept it or not. And then that's what
you have.
While outfitters did not directly discuss “flexibility”, comments on these topics implied that outfitters
perceived the permitting process as rigid and inflexible.

Stewardship Responsibility
Outfitters occasionally expressed a responsibility to act as stewards of the natural resources they use.
While six outfitters described a stewardship ethic, grazing permittees expressed similar attitudes toward
public resources that occasionally included recreation resources in addition to resources related to
livestock. Outfitters described a responsibility to steward resources in the following ways:
Limit overfishing areas during busy season when competing for areas with
tourists:
[We have] our own guidelines in place so that if it's starting to look [bad]
we make sure we're talking to each other as guides and management to
say, “Hey, let's kind of stay away from this area. Let's let the tourists have
it for a while because we're stressing them out.”

Limit stressing fish populations when weather conditions (e.g., drought, high
water temperature) are already adversely impacting species:
We try to avoid fishing on years that are more of a drought year with less
water, um, and water temperatures get up there because it's very stressful
to catching and release trout when the water temperatures are up. So
that's our responsibility to maybe only run morning trips.
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Limit hunting operations during early fall migration:
[The elk] kind of start coming in towards the end of September. We'd rather
them just kind of settle in and not pressure them.

Limit overcrowding through professional networking and communication.

Actions that grazing permittees described taking on public lands that resulted in a net benefit for both
livestock and recreation resources include the following (for a more detailed analysis of grazing
permittees’ ‘Stewardship Responsibility’, see Gunnison Field Office Case Study: Interviews with Grazing
Permittees, page 155):
•
•

Range improvements that affect water resources result in increased presence of deer and elk on
grazing allotments
Limit grazing on allotments to allow enough forage for wildlife

Thresholds
If I don't have enough water in those wells to maintain those cabins, then I got no water for my
guests. I don't have enough water to sustain healthy lakes. Then my fish die…If you were in a
drought, like say what California did, you'd be done. You'd be having to look for government to
give you money...'cause you couldn't operate.
Outfitters often discussed thresholds or tipping points beyond which either their business or recreation
as a community asset would no longer be viable. Thresholds are categorized (Figure 11) into ‘Threshold
Domains’ and the impacts of crossing these thresholds are categorized into ‘Impact Domains’. Outfitters
that discussed thresholds described impacts to their businesses as well as impacts to the recreation
community and local economy.

Threshold Domains
Four distinct threshold domains were discussed: management, biophysical/climate, economic, and social.
Outfitters discussed these domains in the context of impacts associated with each (e.g., further
restrictions in permitting for the ‘management’ domain; prolonged drought for the ‘biophysical/climate’
domain) and the effects these impacts could have.

Management
Further Management Restrictions: This threshold represents the potential transition from the current
system of management to one in which further restrictions regarding access to recreation areas, decrease
in usage (e.g., areas or user days) are placed on recreation permits. For example:
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If they restricted our use to less than what it is now, then we would probably have to consider
giving it up.
Reduced Access: This threshold represents the potential transition from the current system that manages
trails and roads for recreational use and takes advantage of existing partnerships to expand trail
maintenance activities to a system in which resources for management are further constrained or
unavailable, or further burdened by an increasing incidence of weather and climate-related impacts,
resulting in more seasonal and/or permanent closures of recreational resources.

Biophysical/Climate
Impacts to Water Resources: Outfitters described prolonged drought, changes in the timing of runoff, and
snowpack as weather and climate-related impacts representing thresholds beyond which their businesses
may no longer be viable. The timing of runoff plays a significant role for river-based outfitters meeting
their economic bottom lines:
I worry that it would just take a year or two of drought to kind of set us way back and increase the
fire danger too. That's always a concern around here because that could put a huge dent in some
of our programming and where we go.
Impacts to Regional Climate: The impacts from invasive beetles affecting forest health and the incidence
of large-scale wildfires were discussed as potential regional stressors that could affect visitation patterns
and aesthetics:
I mean it's pretty grim when you go to a place that's burned up. You know, it takes a couple of
years for things to start to look green again and takes a long time for the forest to rebuild.

Economic
Unviable Business: This threshold represents the transition from a viable to an unviable business and could
be the result of crossing any number of other thresholds that outfitters discussed above.

Social
Visitation shifts away from area: This threshold was discussed particularly in the context of the West Fork
Complex (2013) during which visitation and tourism were adversely affected in the Lake City region as a
result of a large scale wildfire. Other factors affecting visitation patterns are discussed below (Sensitivity,
Economy and Visitation Patterns, page 191), but include the possibility of non-climate related
contamination of recreation resources, and broader economic considerations.

Impact Domains
Business
Thresholds that were discussed as particular stressors to business operations and business viability are
considered in the ‘Business’ Impact Domain (Figure 11).
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Community/Economy
Thresholds that were discussed as particular stressors to business operations and business viability are
considered in the ‘Community/Economy’ Impact Domain (Figure 11). One informant reported how the
state of trails can impact recreation economies:
I try to carry that out and what’s the place gonna look like in 50 or 100 years because that
landscape will still be there…So if the trails, you know, if the condition of the trails is degraded to
such an extent that they were no longer, you know, that-that like that [high] quality, that would
affect [the recreation economy] for sure.

Figure 11: Thresholds and resulting impacts as reported by recreation outfitters. Arrows indicate a cascading effect where
crossing one threshold results in crossing another. For example, ‘Further Management Restrictions’ can result in businesses
becoming less viable, which can in turn drive the loss of recreation access as community access areas are subdivided.

Vulnerability of Recreation Outfitters
The following summary focuses on sensitivity and adaptive capacity as understood through these
interviews.
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Adaptive Capacity
I mean, yeah…for us living in this valley we always have to adapt to weather conditions…
everything we do is so weather and season dependent.
Outfitters discussed their adaptability to climate-related risks, including beetle-killed forests, fluctuations
in stream and river levels, fluctuations in snowpack, and the timing of weather-related events.
Hunting outfitters described a high level of adaptability regardless of weather conditions. For example,
one outfitter explained that climate impacts to forests (e.g., shifts in the abundance of tree species) have
had a noticeable effect on elk behavior and movements (e.g., elk were described as preferring to “bed
down” under coniferous trees) while another commented that adapting to these changes has not been
difficult nor has it resulted in adverse impacts to guiding operations. For example, “Yeah. Everything
affects you. You learn to roll with it, or you lose. You go out of business.” While hunting outfitters
described climate-related impacts to wildlife behavior, this simply results in the need to track the wildlife
accordingly in order to maintain success rates.
River guides explained that certain activities (e.g., “walk-wade” trips) allow guiding to occur on very low
river levels. Similarly, with boating trips, guides can be adaptable to varying river levels by using different
kinds of boats. Guides reported the ability to be as adaptable as their permit allows when certain streams
are “blown out” (e.g., water is muddy or run-off is too high), and were able to find less affected streams
and rivers within their permit if those options are available:
So a lot of times we just try to find something that's not as bad within our permits. So if the
Gunnison’s super muddy and super blown out an it's just not fishing well, um, and the, the Lake Fork
of the Gunnison over towards Lake City is muddy, but it's not as high and the fishing's a little bit
better then we can go there.
Nordic skiing operations have constructed paved trails and other trails on private lands in order to begin
grooming before trails on public lands reach the two-foot minimum requirement for grooming.
Competitive events have abilities to re-route races, but that option is limited.

Sensitivity
Interviewees described sensitivities (or stressors) related to climate and weather, management, and
economic conditions driving visitation.

Climate and Weather
Timing of Weather and Climate-Related Events
Outfitters consistently discussed the importance of the timing of weather and climate-related events. The
timing of snow and rain events in the fall was consistently described to have an effect on wildlife behavior
and thus hunting guiding operations. For example, early season snow events can limit forage availability
for elk and potentially result in suppressed populations whereas consistent late-summer moisture can
maintain forage availability for elk at higher elevations. Conversely, drought conditions or relatively dry
summers and falls limit forage availability for big game species and result in herds concentrating on and
near hay meadows.
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The timing of spring snowstorms and runoff was consistently discussed among outfitters with river-based
operations as critical for business viability. Spring storms have the ability to affect visitation if “winter
decides to hang on.” Runoff dictates the seasonal availability of fishing areas and, depending on snowpack
and runoff intensity, has the ability to adversely affect fishing in certain areas for significant periods of the
spring and summer.
Runoff and peak visitation were also described as having an important relationship. If high runoff occurs
during peak visitation (typically late June through July), streams may be muddy or too high, and as a result,
unfishable. Conversely, if peak runoff occurs too early, streams may be too low, resulting in higher water
temperatures and thus a greater sensitivity among fish species. Outfitters reported increased difficulty in
generating revenue when ideal runoff and peak visitation are not well aligned. For example:
If the water's muddy and high in July people aren't coming out then our season doesn't start 'til
the next month. You know, it just pushes us back and gives us a shorter window of time to get all
those trips and make as much money as we can in the summer…[If] the water temperature gets
too high they'll hatch off really early in the year and then you won't see anything for the rest of
the year, which really effects the fish…they won't be able to survive.

Water Levels (Rivers, Streams, and Reservoirs)
Outfitters with river-based operations consistently discussed the importance of river and stream levels
and how these factors affect fish habitat, human safety and enjoyment, and the ability of guides to make
float trips. Outfitters often connected water levels to the importance of the timing of runoff where if
runoff peaks too early, water levels could be too low during peak visitation. This challenge was described
as more of a localized climate-related effect where nearby regions in Colorado might experience different
runoff regimes, thus allowing potential clients to “shop around” for the best stream levels. Outfitters
discussed this as a challenge when water levels are relatively unfavorable in the Gunnison Field Office
area, but also described the benefits when water levels in other areas are relatively unfavorable compared
to those in the Gunnison Field Office area. For example:
You know, it just pushes us back and gives us a shorter window of time to, to try to get all those
trips and make as much money as we can in the summer. Um, the upside is that when that
happens to other places they come here.

Temperature (Air and Water)
Outfitters occasionally discussed the importance of water temperature for fish and macro-invertebrate
species. In-stream plant growth (which one outfitter attributed partially to exogenous inputs from
agricultural runoff), riparian degradation and drought were described as resulting in abnormally high
water temperatures. Observations of high water temperatures included stressed fish species (e.g., “trout
can't handle higher water temperatures”), and impacts to insect breeding phenology (e.g., “if the water
hits a certain temperature that insect will hatch off”) which result in adverse impacts to fish species that
rely upon specific timing of insect hatching.
Outfitters with winter-based operations often described air temperatures as having dramatic effects on
recreation resources such as ski trails and the Lake City ice wall. Outfitters described the negative impacts
188

to operations of warm winter temperatures, including shortened seasons of operation and reduction in
guided trips to temperature-dependent resources like the Lake City ice wall.

Snowpack
Outfitters with winter and water-based operations consistently discussed the importance of snowpack to
operations. For example, one informant mentioned:
There's times we can't float the river anymore because there's not enough water or there's just not
enough water to even (laughs) fish in some of the small, you know, some of the small streams. So,
yeah. It's definitely a year-to-year thing that we watch daily. You know, I'm always watching the
snow pack and just trying to predict what's gonna happen.
The possibility of increased snowpack was discussed by outfitters with winter operations as having
potentially beneficial effects, yet also would be accompanied with increased risk of backcountry
avalanches and possible adverse impacts to water-based and land-based outfitters if snowpack lasted
later into the spring and summer (see Timing of Weather and Climate-Related Events, page 187) and
resources (e.g., trails, roads) remained closed later into the tourism season. Outfitters with water-based
operations discussed the importance of snowpack to operations, suggesting that below average snowpack
would result in an even more condensed season.

Wildfire
Impacts to aesthetics, watershed health, recreation resources, and visitation were all discussed in the
context of wildfire as outfitters often described its adverse effects. Of outfitters that discussed wildfire,
the West Fork Complex Fire of 2013 was often discussed, including in the context of impacts to tourism in
the affected area (e.g., “The big fire between here and Creed shut down a lot of traffic.”), impacts to
natural features (e.g., “with vegetation loss you’re gonna have some devastating effects on watershed”),
and impacts to outfitter operations (e.g., “I think wildfire is probably our biggest, immediate threat. And,
probably the most catastrophic”).

Beetle
Outfitters occasionally discussed the impacts of beetle-kill in the context of it having an adverse impact
on operations. Those that did discuss beetle-kill reported having to reduce use in areas with standing dead
trees (e.g., “I had to move out of my base came for a couple years, because there was a real nice camp in
the trees, and all the trees had died.”) or having to conduct mitigation to reduce hazards to assets (e.g.,
“Um, the lower property is where all the cabins and whatnot are, you know. Obviously fire mitigation
around there, keeping all that beetle kill cut.”)

Management
User Days
User days were rarely described as a challenging aspect of permitted operations for recreation outfitters.
Those that did articulate challenges described challenges in maintaining user day quotas when climaterelated or other factors result in decreased business. If quotas are not maintained, the permittee is at risk
of seeing his/her user days reduced when re-applying. For example:
Every five years, if I'm not using my numbers, they take them away. They give me what I've been
using on the average.
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This contradicted discussions on user days with other outfitters who described having to re-apply for
permits on a yearly basis, though this outfitter explained that he believed the BLM and the USFS wrote
his recreation permit collaboratively. Indeed, another outfitter explained that his yearly permit renewal
process does not take previous user-day use into account. This was described as both helpful (e.g., user
days are not reduced based on lack of use in the previous year), yet challenging (e.g., lack of use does not
translate to more user days the next year). Conversely, situations in which outfitters used more than their
allotted user days resulted in both penalties (e.g., fees), and reductions in allotted user days in subsequent
years. Reductions were described as both having occurred for some outfitters, while others merely
acknowledged it as a possibility:
It won't, you know, if I have 5 days on Cebolla Creek and I don't use 'em, it won't matter when I
apply again. Um, they'll still give you those days, but if you requested 5 days and then took 20
then they might not give you that permit again because you went so far over what you were
allotted.

Usage
Restrictions on season of use and area of use were often discussed as limiting outfitters’ operations.
Permits that are restricted in terms of timing restrict the ability of outfitters to take advantage of variable
weather conditions during the off-season (e.g., warm shoulder season periods with favorable runoff
conditions). For example:
You know, if it gets up to 60 degrees [in late February] we'll start getting really big runoff. Um,
and then if we wanted to take trips we would, we would need to go somewhere else and if our
permit hasn't started by then that would be the only thing is adjusting maybe the season start.
Outfitters described geographic restrictions (e.g., not having access to certain areas) as affecting their
ability to adapt to variable weather conditions. For example, “So yeah, I would like to have more territory,
um, if at all possible. That way I have more options.”
Areas with limited use (e.g., areas requiring access via lottery system) were rarely discussed. Those that
use limited-use areas described the lottery system as necessary to manage use and not deplete resources.
One outfitter perceived the potential negative impacts if an area did become a limited use area, explaining
that it would limit his ability to adapt to variable weather conditions. For example:
If they ever changed to a lottery system that would really effect year-to-year business because if
we didn't get certain permits and the water was higher when a year we got bad weather, we
couldn't go to these other places, um, we wouldn't be able to take those trips.
Hunting outfitters consistently described limitations imposed by management in terms of limited draw
areas and areas of operation. One outfitter described how this increase in regulation and management
has changed over time to the point of “absurdity.” For example:
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I'd never get into the business if I wasn't already in it. I wouldn't buy a permit, I wouldn't start
outfitting for anybody's money, just ‘cause it's ridiculous what they demand…I spend hours and
hours filling out paperwork for 'em… they wanna control me to a given area.

Economy and Visitation Patterns
Outfitters rarely discussed the economy in the context of sensitivity, though interview questions were not
specifically designed to ask them to do so. Those that did explained that broader economic conditions
impact visitation and business, and local economic conditions drive local development (e.g., residential,
industrial, etc.) and these developments can have an adverse impact on water quality.
Outfitters occasionally discussed visitation patters due to a variety of factors including severe weather
events either limiting visitation locally (e.g., if a severe event occurs locally) or driving visitation up (e.g.,
if a severe event occurs nearby regionally), non-weather events (e.g., the contamination of the Animas
River in 2015), and timing of elementary and high school summer vacations and those dates changing over
time.

Conclusion
In conducting the case studies detailed above, our goal was to give BLM staff at the state and field office
level an “on-the-ground” view of how the permittees they serve experience and respond to different
climate stressors, and how those stressors impact – for good or ill – the viability of their operations. At
the same time, we hoped to utilize the lived experience of operators and field office staff to provide an
account of human-climate interactions grounded in the perceptions, needs, and ideas of those whose
livelihoods depend upon public land resources. Here, our goal was to supplement traditional,
scientifically based research efforts, and to develop a basis for discussing climate impacts in a manner
rooted in the systems of value and understanding of those with whom BLM staff actually work. These
studies, then, are meant both to illustrate the local-level dimensions of vulnerability captured (much
more coarsely) in concurrent analyses, and to uncover ways to grant legitimacy to those analyses
through their grounding in the lived reality of those whom will, ultimately, be forced to adapt to further
climate change and variability. As such, we propose a number of areas for potential adaptation
development, discussed below, focused on needs identified across both case studies by permittees
themselves.

Grazing Permittees
Relationships
In both case studies, the ability to adapt to weather and climate-related risks was dependent upon
positive relationships between permittees and BLM officials. As such, field office staff should consider
how it might adapt its committed resources to allow for further development of relationships with
grazing permittees. Positive relationships appear to be the result of more management activities and
decisions conducted collaboratively whereas negative relationships appear to be the result of more topdown management and a lack of co-management. In situations where relationships of mutual trust and
understanding exist, communication – about permittee goals as well as knowledge of landscape
conditions – can flow freely. When relationships are marked by suspicion or a confrontational dynamic,
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the ability of BLM staff and permittees to benefit from one another’s knowledge and capacities is
hindered, if not precluded entirely. Specifically, permittees would like to see BLM officials spend more
time in the field, i.e., on ranches so that BLM officials might better understand ranchers’ management
styles, strategies for long-term stewardship, goals for landscape condition, and overall management
needs. While this was clearly stated in interviews, previous research also suggests that relationship
building between land managers and stakeholders is fundamental for successful decision-making and
adaptation (Bardsley & Sweeney 2010). At the same time, while BLM officials in both case studies
commented on various adaptive management frameworks and other flexible systems of management,
they also noted that such an approach would require an increased allocation of resources (both in terms
of time and money) that are simply not available currently and are unlikely to become more available in
the future. Similarly, allocating more time toward developing relationships and more individualized
Allotment Management Plans may not be possible given the resource constraints that field office staff
already face.

Permitting Processes
Grazing permittees in both field offices expressed a desire for the permitting processes associated with
rangeland improvements to be more adaptive to in-season weather conditions. Ranchers in the
Gunnison management area noted several instances where turnout dates were delayed, there was also
concern that BLM was less willing to allow ranchers to turnout earlier than their specified turnout dates
if conditions were favorable to such an action. In the Little Snake management area, while several large
operators had managed to develop relatively flexible management schemes that met with BLM needs,
others noted that such efforts often required significant resources due to the necessary environmental
impact and other assessments required. In general, then, flexibility for grazing permittees was
conceptualized as a willingness of BLM officials to determine timing of grazing utilization according to
range readiness, regardless of the dates specified on grazing permits. Further, while a minority of
ranchers explained that the BLM trusts them to turnout based upon their own interpretations of range
readiness (as opposed to strict turnout dates), all ranchers described a strong stewardship ethic toward
their grazing allotments. The BLM’s grazing regulations (43 CFR 4100 § 4130.4) expressly state that,
when developed, Allotment Management Plans shall (among other specifications): “Specify the limits of
flexibility, to be determined and granted on the basis of the operator's demonstrated stewardship,
within which the permittee(s) or lessee(s) may adjust operations without prior approval of the
authorized officer.”
According to these grazing regulations, mechanisms are currently in place to allow ranchers to be more
adaptive to in-season weather conditions, given that AMPs are in place. As such, field offices should
ensure that grazing permittees understand the options available to them for developing AMPs. Given
that vegetation health varies from one grazing allotment to the next – and that, in the future, historic
trends in seasonal vegetation phenology may change - the need for management plans that accurately
reflect the allotment-specific climatic conditions and exposures would appear increasingly important.
BLM interviews suggest that this type of approach could be difficult to implement if monitoring needs
increase. Citing currently existing constraints, one BLM official explained that an adaptive style of
management that requires heavy monitoring would require more people to conduct the monitoring.
Another, suggesting that either increased training of permittees in standardized monitoring methods or
the introduction of novel monitoring technologies (e.g., phenology cameras or drones) might be utilized
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to achieve these goals, such approaches would require significant trust building should they hope to
overcome many permittees’ reluctance to allow for what might be perceived as intrusive surveillance. At
the same time, grazing permittees themselves commented that they are able to monitor rangelands
very closely and on a daily basis. Whatever the approach, it would seem that any truly adaptive
approach will require relationships built on shared learning experiences and a mutual foundation of
trust in order to create space for ranchers to act as rangeland monitors.
Furthermore, BLM officials commented that management flexibility is largely dictated by Resource
Management Plans (RMPs) and requires significant foresight to determine under what conditions
flexible management should be implemented. One official explained that RMP’s are “good for twenty
years”, yet the Gunnison Field Office RMP was published in 1993 and is still the RMP of record. The Little
Snake Field Office RMP, while much more recent (2011) and as such described as more prepared for
various land management scenarios (e.g., extreme drought), broader considerations of the ongoing
effects of climate change were not explicitly integrated into its formulation (see Assessing the
integration of climate change in Colorado BLM planning documents & meeting notes: A grey literature
review, page 9). Other policies were discussed as further constraining the ability to manage with
flexibility, such as the Endangered Species Act, though interviews with ranchers suggested that
management actions aimed at improving Gunnison and greater sage-grouse habitat have resulted in
improved management flexibility (in regard to cross-boundary management) between agencies and
private land-owners.

Special Recreation Permittees
Much as was the case with grazing permittees, recreation outfitters’ adaptive capacity would benefit
from a more flexible permitting system. Many recreation outfitters expressed a high level of perceived
adaptive capacity with several interviewees explaining that adapting to weather and climate-related
risks is a natural part of business operations. However, interviews also suggested that outfitters are
susceptible to weather and climate-related risks that limit their opportunities to generate income, such
as earlier runoff that does not correspond in time with peak visitation, or catastrophic events such as
wildfire that would negatively affect visitation during the event and could have long-term ramifications
due to adverse visual and aesthetic impacts. Interviewees suggested that outfitters’ sensitivity to these
events could be reduced if adjustments were made to allow outfitters to:
•
•
•
•

Adapt the timing of usage given favorable weather conditions, no matter the time of year, in
order to not miss out on business opportunities
Adapt the area of use given adverse weather conditions that might limit their use within the
permitted areas
Re-apply for permits to make adjustments as necessary during the busy spring, summer, and fall
seasons
Allow for voluntary “fallow” periods when landscape conditions were in a degraded or
vulnerable state (e.g., following a flood) without risking the loss of their permit in the following
season due to an inability to demonstrate sustained use

That said, it is important to note that recreational activities – while generally vulnerable to degraded
landscape conditions that preclude all but the most passive activities (e.g., wildlife viewing) – are not
equal in the degree to which they are likely to be directly impacted by local or regional changes in
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climate. For some activities, like backcountry skiing, changes in patterns of snowfall and snowpack may
have impacts that fall outside of the capacity for either managers or operators to overcome. For others,
such as hunting and fishing, the complex interplay between local weather, vegetation, and wildlife
behavior create additional uncertainties that will require substantial consideration to identify feasible
and desirable climate change adaptation strategies. Other activities, such as mountain biking, offhighway vehicle events, festivals, foot races, and so on, while not as sensitive as the aforementioned
activities, may nevertheless face serious limitations should the stresses they impose upon landscapes be
amplified by increasing climate stressors. Therefore, it may be necessary to develop activity specific
assessments and adaptation strategies depending upon local conditions and field office recreational
activity profiles.

Conclusion and Next Steps
This research was aimed at giving BLM staff at the state and field office levels a view of how the dynamic
linkages between climate, individual permittee business, and the BLM management system interact to
shape the vulnerability of permittees to present and future climate stressors. We worked to identify
opportunities to implement adaptation strategies to reduce climate change vulnerability among public
land permittees and to identify ways in which existing practices could be modified or amplified to create
conditions more conducive to these goals. To move from this assessment stage into adaptation planning
and implementation, however, further work with BLM officials at the field office and state level will be
necessary to understand opportunities and limitations of adaptations discussed above. BLM officials
explained that adaptation strategies must be feasible and identified barriers (e.g., policies, lack of
resources, leadership, public pressure) that are not uncommon in climate change adaptation (Archie et.
al., 2012; Eisenack et. al., 2014). That said, it is well known that land management agencies throughout
the western U.S. are facing a multitude of natural resource management challenges of which climate
change is but one. Working directly with agency officials to identify “win-win” situations that address
both short and long-term management challenges (e.g., fuels management in beetle-affected forests
and managing for long-term climate impacts) present a strategic approach to climate change adaptation
while also managing for ongoing objectives (Dilling & Romsdahl 2013). Because successful adaptation
incudes stakeholder participation (e.g., Fischer et. al., 2013; Gordon and Ojima 2015), we suggest that
permittees are included in this effort early and often.
The complex nature of managing the (often fragile) landscapes that make up the Colorado BLM’s
management mandate suggests a greater need for vulnerability assessment work that integrates both
ecological and social dimensions of future change. In this regard, researchers from our team have
begun preliminary work alongside researchers working to assess ecological dimensions of climate
change vulnerability on public lands (see CNHP 2015) to integrate and synthesize findings from our
ongoing work so as to better inform BLM staff and other public lands stakeholders of the holistic reality
of potential climate change impacts on public land resources. That said, this work will only be
meaningful from a management perspective if it is integrated into ongoing planning and community
engagement efforts. As such, we recommend that future assessment work be integrated into ongoing
resource management planning and resource advisory council processes, both to ensure that such
processes are informed by up-to-date scientific information, and to ensure that the production of
science aligns effectively with management concerns.
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Appendix III – BLM Staff Interview Questions
1. What is your position here and how long have you been in it? [if they don’t automatically
describe their job duties ask them to]
2. What have you observed in terms of impacts of climate variability or change on the BLM lands
or resources you manage?
3. What management decisions do you have to make that are affected by seasonality changes?
And by weather or climate extremes?
4. How are the users of BLM lands you manage impacted by those climate changes or extremes?
5. What are the related management decisions you have to make?
6. What kind of flexibility do you have in making those decisions?
7. Are there barriers to your management flexibility? [If so, what are they?]
8. What information would be helpful to you in terms of understanding BLM land users related to
their risks or vulnerabilities to climate variability and change?
9. Who do you think is important to interview for this research?
10. Anything else we haven’t discussed you feel is important for this research?
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Appendix IV – User Group Interview Questions
1.

Could you start by describing your history in this area? (How long have you been involved with
[ranching/outfitting/recreation] and in what capacity?)

2. Could you please describe your operation, how long you have been associated with it, and the goods
and/or services you produce?
3. Could you talk about the seasonality of your operation? What activities do you undertake and when
do they occur?
4. What role do the public lands you use play in your overall operation? [Extra: Does that role change
throughout the year?]
a. If permits are not specifically mentioned or described: Could you describe the permit that
allows you to access and use BLM-managed lands?
5.

Have you observed any changes to these lands or resources as a result of changes in climate or
weather?

6.

What risks do these changes pose to your operations and how have you managed or planned for
them?

7.

How does BLM management affect your ability to adapt to weather and climate related risks?
a. Are there any other related barriers or constraints that exist for your management?

8. Has your permit ever changed to adapt to weather or climate related risks? If so under what
conditions?
9. What options do you have to adapt to a situation in which your permit has been
restricted/reduced/or changed in some other way?
10. What types of changes in BLM management would you like to see in order to better respond to
climate and weather related risks?
a. If flexibility is mentioned: Could you provide some concrete examples of what this
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flexibility might look like?
11. Is there anything else we haven’t discussed that you feel is important for this research?
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