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PREFACE
OVERVIEW AND REASONS WHY
The San Rafael River Basin is situated in the 
central portion of Emery County in south 
eastern Utah.  In 1996-97 the graduate studio 
in Landscape Architecture and Environmental 
Planning initiated the San Rafael Region 
Futures Project marking the beginning of 
a focused effort to formulate new growth 
and conservation strategies for county wide 
planning and development.  In the current study 
these strategies were to take into account the 
priorities established in the 1996-97 report and 
the 1996 Emery County General Plan.  

The residents of Emery County enjoy some of 
the most naturally beautiful landscapes in the 
state.  The study area is extremely diverse with 
lush coniferous forest, alpine meadows, colorful 
buttes, cliffs and gorges.  The counties cultural 
history is also varied and colorful.  Agriculture 
remained an important livelihood since the time 
of the first settlement, although coal mining 
became the primary industry for the region.  In 
1996 a high standard of living in the county was 
made possible by a firm tax base associated with 
coal extraction and electrical power generation.  
However it was a lack of economic diversity that 
caused local residents and government officials 
to explore alternative development futures for 
the county.  

The goals of the 1996 study were to develop 
planning alternatives that could help contribute 
to a more diverse and sustainable economy.  
The design team delineated areas within the 
county that focused on recreation and tourism.  
Although the three planning scenarios offered 
in the earlier study focused on the development 
of tourism to supplement the economy, it 
did not exclude other potential development 
options.  The study represented a starting point 
for examining local and regional benefits of 
recreation and tourism.  

Over the last 20 years residents of the San Rafael 
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River Basin area have witnessed an increasing 
level of land-use and energy development 
throughout the region.  Portions of that growth 
precipitated the need to develop a landscape-
level plan in order to help maintain a community 
and regional identity in the future.  The purpose 
of this study is to research and develop a process 
that identifies current and future land-use 
issues throughout the San Rafael River Basin.  
The identification of these issues by various 
stakeholders will help to provide a framework 
for future policy decisions.

In pursuit of future policies the objective of the 
current study is to identify the most beneficial 
spatial patterns in the region based upon cultural, 
ecological, and economic considerations.  The 
interactions and cause and effect relationships 
that exist between these three elements 
identifies common areas which support critical 
landscape services with respect to public health, 
safety and welfare. The identification and 
understanding of landscape resources and why 
and how those resources clarify land planning 
and design decisions for stakeholders have been 
a major emphasis of this work. 

Broadly, the objectives have been:

• Create a GIS database describing various 
biophysical and socio-demographic 
characteristics of the study area, including 
the basic land-use infrastructure of the 
region.  This database will consist of existing 
sources of data available from Utah AGRC 
and other mapping areas;  

• Develop objective definitions and criteria 
by which regionally-significant landscape 
elements can be identified and evaluated 
within the study area, and its regional 
context; 

• Assess likely future growth and land use 
patterns in relation to landscape and 
natural resources, and prioritize areas to 

be considered for management and/or 
protection;

• Develop strategies to protect regionally-
significant “critical lands” considering 
attributes like public health, welfare and 
safety; connectivity between local and 
regional patterns and biodiversity;

• Distribute relevant material and study 
conclusions to local, state and federal 
stakeholders.

This work has the potential for a broader 
contribution to future planning in the region 
by providing relevant data, methodologies and 
models for conducting additional evaluations on 
the impacts and benefits of growth in the study 
area over the next five to ten years.

Written by: Richard Toth
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INTRODUCTION
STUDY AREA
The study area boundary was determined by the 
San Rafael River Watershed HUC 8 boundary. 
The boundary has an area of 2,431 square miles 
and extends from the high elevations of the 
Wasatch Plateau to the San Rafael Desert at the 
confluence with the Green River. 

Primary Channels of Movement - The   headwaters 
of the San Rafael River begin in the mountains of 
the Wasatch Plateau. Water flows from drainages 
to the larger tributaries of Huntington Creek, 
Cottonwood Creek, and Ferron Creek.  These 
three creeks converge southeast of Castle Dale 
at Fuller’s Bottom to form the San Rafael River. 
A major thoroughfare, Interstate 70, dissects the 
study area. Highway 6 skirts the Book Cliffs to the 
north. Highway 6, State Road 31, and Interstate 
70 join Highway 10 to provide access to the San 
Rafael River Basin (SRRB) from the north and 
east. 

Points of Orientation - There are four 
communities within the study area: Huntington, 
Orangeville, Castle Dale, and Ferron. These 
communities fall along Highway 10 and are 
oriented in the armature of the Plat of Zion. 
Important neighboring cities include Price, 
Green River, and Emery.

Perceived Boundaries - The tributaries begin in 
the forested peaks of the Wasatch Plateau. Once 
they join to create the San Rafael River, the river 
carves through the San Rafael Swell and then on 
across the San Rafael Desert. 

OBJECTIVES
This study had two objectives. The first objective 
was to learn a planning methodology that 
considers the social, economic, and biophysical 
attributes of a region. This objective was 
instrumental for the students in the bioregional 
studio. The second objective was to apply this 
methodology to the San Rafael River Basin study 

area. In the application of this methodology, the 
students: 

• Conducted a comprehesive analysis of the 
region;

• Identified and evaluated components 
important to the continued operational 
function of the region; 

• Identified  suitable locations for land uses 
and activities;  and,

• Developed alternative futures for the SRRB. 

KEY ISSUES
Declining Coal Production | With somewhere 
between 10 and 20 years left of economically 
viable coal resources, declining production is 
a very realistic issue facing the region that will 
have far-reaching effects on the economy of the 
communities. 

Aging Population | Changing demographics 
has a number of implications for the region. 
For one, inadequate medical facilities exist to 
accommodate the needs of an older population. 
And another, as younger generations continue 
to move away, there are fewer people left to 
continue to work family farms.

Increasing Recreation Pressure | The stunning 
landscape of the San Rafael Swell and Wasatch 
Plateau has not gone unnoticed in recreation 
circles. Joe’s Valley is a world-class bouldering 
destination, and the Swell has been the center 
of debates over additional land management 
designation to protect its unique scenic and 
recreational resources.

Limited Water Supply | Water is continually 
voiced as the biggest limiting factor for future 
development. As all drinking water in the region 
is supplied by surface water, future climate 
changes could have drastic effects. It is therefore 
important to protect the quality of existing water 
resources. 
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METHODOLOGY
WHAT IS BIOREGIONAL PLANNING?
Bioregional planning is an investigation of how 
biophysical attributes of a region influence 
settlement and culture, and the inverse, how 
settlement and culture influence biophysical 
attributes. The diagram below illustrates the 
interacting biophysical and cultural attributes 
of a region that the bioregional planning process 
seeks to understand in an effort to shape and 
influence land use decisions.   

PROCESS
The process, diagramed on the opposite page, 
was developed to guide problem formulation, 
data collection,  analysis, concept development, 
and concept evaluation. The five phases of work 
found in this study are as follows:

Pre-Analysis - Site visits, an overflight, and 
stakeholder meetings provided an introduction 
to the study area and helped with problem 
formulation. Case studies were used to learn how 
other regions have dealt with similar problems 
and how these examples could contribute to this 
study. 

Theoretical Base
Ecosystem Science
Landscape Ecology

Design Theory

BIOPHYSICAL

SOCIAL ECONOMICS

Regional Analysis - This phase of work included 
two major areas of investigation: the research of 
biophysical phenomena, which are responsible 
for the natural setting, and the research of 
cultural phenomena. 

Assessment Models - The regional analysis 
identified components essential to the 
continued functional operation of the region, 
and in this phase these compenents are modeled. 
Assessment models are the means through 
which the biophysical and cultural phenomena 
and linkages are understood spatially. 

Land Use Allocation - Land uses important 
to  the region, identified through the regional 
analysis, are spatially modeled in this phase. 
These models diagraming the most suitable 
location for each land use, act as the basis for the 
construction of the alternative futures. 

Futures - The land use allocation models 
developed in the previous phase provided 
the building blocks for conceptualizing likely  
scenarios. These scenarios are modeled spatially 
as alternative futures.  

LIMITATIONS 
Throughout the study, best available data was 
used to contruct our spatial models. Most of our 
data came from reputable local and national 
sources such as the Utah AGRC and the US 
Geological Survey. We acknowledge that there 
may be data discrepancies. However, we worked 
to ensure we used the most recent, most accurate 
data available. 

This study was conducted as part of a year-long 
studio within the bioregional planning graduate 
curriculum. Most of this study was conducted in 
Logan, Utah which limited stakeholder feedback 
for site visits to the San Rafael River Basin 
(SRRB).  
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PRE-ANALYSIS
The pre-analysis served as an opportunity 
to “land” within the study area. During this 
phase, the students became acquainted with 
the landscape, were introduced to important 
stakeholders, and asked questions about the 
critical social, biophysical, and economic issues 
in the area. The information gathered in this 
phase helped to identify the key issues, which 
played a significant role throughout the study.

SITE VISITS
The students visited the San Rafael River 
Basin two separate times for the initial site 
visits. These trips were exploratory in nature 
and involved trips to important physical and 
cultural  landmarks, as well as discussions with 
important policy makers. The students went 
down for three additional site visits throughout 
the year in order to present progress and gather 
stakeholder feedback. 

OVERFLIGHT
In late September, 2013 the students of the San 
Rafael River Basin Bioregional Planning studio 
project took a 1.5 hour flight over the entire 
expanse of the study area. We gained a valuable 
perspective of the landscape as seen from the 
air. This experience helped us “land” within 
the landscape, and create an objective view of 
the area. The flight allowed us to see the river 
and its associated geologic features, from the 
headwaters in the Wasatch Plateau down into 
the San Rafael desert where it merges with the 
Green River. Most of the aerial photos throughout 
this document were taken while on this flight. 

GUEST LECTURES
The following professors, professionals, 
and stakeholders were important resources 
throughout the study, providing the students 
with an informed foundation and regular 
feedback:

F.E. Busby  | USU professor | range management     

Karin Kettering | USU associate professor | watershed 
sciences  

Todd Johnson | Landscape Architect                          

Nancy Mesner | USU professor | watershed sciences 

Ryan Perkyll  | Landscape Architect                              

Carl Steinitz | Landscape Architect            

Joseph Tainter  | USU professor | natural resources  

Phaedra Budy | USU professor | watershed sciences

Brian Laub | USU PhD candidate| watershed sciences

Rob Davies | USU program coordinator | climate science       

Chris Monz | USU associate professor | recreation 
management 

Allysia Angus | BLM Landscape Architect       

JR Nelson | Emery County | Commissioner       

Mike McCandless | Emery County | Economic 
Developer

CASE STUDIES
The following resources were used to provide the 
students with planning and design precedents: 

Upper Colorado River Ecosystem: Alternative 
Futures Study, Phase One Report | 2008

The Willamette River Basin Planning Atlas | 
2002

Biodiversity and Landscape Planning: 
Alternative Futures for the Region of  Camp 
Pendleton, California | 1995

Honey Hill: A Systems Analysis for Planning the 
Multiple Use of Controlled Water Areas | 1971

Design with Nature | 1969 

The Brandywine Plan | 1968



Carly Klein and Stephanie Tomlin, bioregional planning 
students 2013-2014. Photo by: Richard Toth

The bioregional planning students at the Wedge Overlook. 
Photo by: Richard Toth
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INITIAL SITE OBSERVATIONS
With coal production waning and most likely 
coming to a halt in the next ten years barring any 
technological advancement, the San Rafael River 
Basin communities will need to look elsewhere 
for their economic backbone. Agriculture could 
be an option, but further data will need to be 
collected on the viability of both large and small 
farms in the area. Although coal production is 
now the lifeblood of the economy, agriculture 
remains a large part of the community’s identity. 

Water is an important limitation for the study 
area. The quantity and quality of water on the 
site will shape future land uses. If the upper 
elevations in the Wasatch Plateau continue the 
trend of little winter snowfall, less water will 
flow into the built reservoirs, and even less still 
will make it on to the San Rafael River, changing 
the systems below the dams dependent on 
the river. Future water quantity needs to be 
addressed with multiple scenarios in mind to 
avoid overtaxing this critical resource.  

One threshold to keep in mind is the salinization 
of water from agricultural practices. If more land 
is reverted to agriculture land, more saline water 
will be used and returned to the ground water. 
Long-term effects of salinized ground water 
tables need to be examined. If agriculture grows, 
water flowing downstream will not increase. 

Another economic replacement for coal mining 
could be recreation and tourism. The San Rafael 
River flows through awe-inspiring country that 
is popping up on the radar for more and more 
tourists. The communities along Highway 10 are 
not prepared to handle an influx of visitors. The 
towns of Ferron, Castle Dale, and Huntington do 
not offer adequate lodging or accommodations. 

Change in the status of the lands within the Swell 
could boost recreation and tourism. National 
Monument status would also require field 
offices in the gateways to the Swell, creating a 
number of full-time and seasonal positions in the 
Highway 10 communities.   However, change in 
land status inevitably comes with change in land 
use regulations. Local perception of additional 
federal land designation is that it will bring more 
restrictions with it.

Fully understanding the site and its context 
will be necesary to develop alternative futures,  
guiding the San Rafael River Basin in to the next 
twenty years. The regional analysis in Part 2 will 
investigate the inherent biophysical and social 
attributes of the San Rafael River Basin that will 
influence future land uses and local economies.
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REGIONAL ANALYSIS
Unique physical and climatic conditions create 
distinct regions within the San Rafael River 
Basin (SRRB). The Wasatch Plateau lies in a 
transition zone between the Colorado Plateau 
and the Basin and Range provinces, which 
helped form the coal abundant mancos shale 
formation. The upper elvations of the Plateau 
recieve about 24 inches  of precipitation 
annually. Most precipitation falls in the form of 
snow and funnels down the canyons to the San 
Rafael River through three primary tributaries: 
Huntington Creek, Cottonwood Creek, and 
Ferron Creek. The ecologic conditions of the 
Wasatch Plateau support extensive aspen stands 
and mixed-conifer forests, which provide habitat 
for a diversity of wildfife, avian, and aquatic 
populations.

Along the eastern toe of the Wasatch Plateau, 
the anticline of the San Rafael Swell slowly 
begins. In between these two formations are 
the communities of Huntington, Castle Dale, 
Orangeville, and Ferron. The majority of the 
population and the private lands in the SRRB 
can be found here, along the Highway 10 
corridor. This area and the surrounding Swell 
receive considerably less precipitation annually  
than the Plateau, and human populations rely 
on reservoirs to sustain their communities 
through the dry summer months. Irrigation for 
agriculture is by far the largest water use in the 
region but the Huntington and Hunter power 
plants are the two largest water users. 

The tributaries of the San Rafael River meet 
about 5 miles outside of Castle Dale and wind 
toward the Little Grand Canyon within the Swell. 
Millions of years of erosion has created a myriad 
of canyons within the kidney-shaped anticline 
of the Swell and formed the notable San Rafael 
Reef, which rises 2,000 feet in some areas. The 
stunning landscape is quickly becoming a well-
known recreation destination, providing a 
multitude of recreation activities, from hiking 
and camping to mountain biking and ATVing. 

The Swell also supports a unique list of vegation 
due to its unique makeup of soils, water qaulity 
and quantity, and microclimates.

As the San Rafael River makes its way toward its 
confluence with the Green River, it flows across 
the San Rafael Desert. This area receives the least 
amount of precipitation in the San Rafael River 
Basin, totaling an average of less than 6 inches. 
The topography here is relatively even, but the 
arid conditions make for a harsh environment. 
Some desert-hardy grasses and brush do thrive 
in this climate. Grazing activities in this area 
must be supported by additional water supplies. 

The following attributes of the San Rafael River 
Basin will be explored in further detail in this 
regional analysis:

• Climate Page 21

• Geology Page 23

• Hydrology Page 25

• Soils Page 28

• Vegetation Page 28

• Wildlife Page 30

• Culture Page 33

• Land Status Page 34
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CLIMATE
The San Rafael River Basin has three distinct 
climates due to regional physical conditions: the 
Wasatch Plateau, the San Rafael Swell, and the 
San Rafael Desert.  

THE WASATCH PLATEAU
Temperature and Precipitation – The Wasatch 
Plateau is located in south-central Utah and is 
considered to be a part of the Wasatch Mountain 
Range, which runs approximately 160 miles 
from the Wasatch Plateau on its southern end to 
the Utah-Idaho border on the northern end. The 
Wasatch Mountains form the division between 
the physiographic provinces of the Basin and 
Range and the Colorado Plateau. As air circulates 
from the west, precipitation is primarily 
released over the windward side of the Wasatch 
Mountains, dropping less moisture as air moves 
down the leeward side toward the communities 
of Huntington, Castle Dale, Orangeville, and 
Ferron. The elevation and topographical relief 
of the Plateau accounts for the temperature and 
precipitation differences between the upper 
elevations of the Plateau and the communities 
nestled in the eastern toe of the Plateau.   

Data collected from Electric Lake up Huntington 
Canyon at an elevation of approximately 8,500 
feet shows the coldest months in the Wasatch 
Plateau are December and January, averaging 
temperatures in the mid-twenties (See Figures 
2.1 and 2.2 for average temperature in the 
San Rafael watershed). July and August are 
the warmest months of the year, averaging 
temperatures in the mid-seventies. Electric Lake, 
in the upper elevations of the Plateau, receives 
an annual average precipitation of 24 inches, 
primarily in the form of snow. The months of 
November through March see well over two 
inches of precipitation on average, while June 
is the driest month, averaging about 1 inch of 
precipitation. (See Figures 2.3 and 2.4 for average 
precipitation in the San Rafael Watershed).

Castle Dale averages higher temperatures and 

receives substantially less precipitation due to 
its location on the leeward side of the Plateau. 
July and August remain the warmest months of 
the year, averaging temperatures in the upper 
eighties, while December and January remain 
the coldest months, averaging temperatures in 
the upper thirties. Annual precipitation totals 
only average about seven inches in Castle Dale, 
forcing Castle Valley to rely on water held in the 
upper elevations in the form of snow. 

Avalanches – The substantial winter snowpack 
in the upper elevations of the Wasatch Plateau 
inevitably leads to the occurrence of both human 
and natural caused avalanches.  Winter climates 
in the Intermountain West are difficult to 
generalize because they can have characteristics 
of both maritime and continental climates which, 
in combination with the complex interactions 
among topography, weather, and the existing 
snowpack structure, can make avalanche 
forecasting difficult (Hebertson 2002, Mock and 
Birkeland 2000). Understanding avalanches 
improves strategies for protection, forecasting, 
land use planning and management (Hebertson 
2002). 

Wildfires – The hot and dry climate of the 
summers in the Intermountain West leaves 
the Wasatch Plateau vulnerable to wildfires. 
The occurrence and extent of wildfires is 
dictated by climate factors such as temperature, 
precipitation, wind, and humidity (Westerling 
et al. 2003). Following that logic, wildfires are 
exceptionally seasonal with 94% of fires in the 
West occurring between the months of May and 
October when temperatures are warmest and 
precipitation is sparse (Westerling et al. 2003). 
Post-fire precipitation can trigger devastating 
landslides, evident from the 2012 Seeley 
Fire. An intense thunderstorm swept through 
Huntington less than one week after the start 
of the fire, producing massive debris-flows, the 
most common post-fire landslide. As of mid-
July 2013, six successive storms have caused 
additional debris-flows and floods in Huntington 
Canyon and the surrounding area (Giraud 2013).
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THE SAN RAFAEL SWELL
Temperature and Precipitation –  The San Rafael 
Swell is a semi-arid desert characterized by hot, 
dry days and cooler nights. The semi-desert 
characteristics of the San Rafael Swell are in part 
due to its latitude and elevation. Additionally, 
the Swell lies east of the Wasatch Plateau, so 
this region receives less precipitation from 
storms moving across the Plateau, averaging 
about 7 inches annually. The months of August 
through October are known for monsoon-like 
storms and have the most summer rainfall, 
typically occurring in short, intense bursts, 
while June is generally the driest month (Kelsey 
1999). On average, June, July, and August are the 
hottest months with average high temperatures 
in the mid-to upper-nineties. In the coldest 
winter months of December and January, the 
temperatures averages forty degrees.

Microclimates  –  The topography of the San 
Rafael Swell is incredibly varied and intricate, 
making it difficult to generalize climate averages 
such as temperature and precipitation. Exposed 
rock escarpments like the Ghost Rocks, San Rafael 
Knob, and Temple Mountain, each over 7,200 
feet, tower above the dark and cool slot canyons 
carved through the rock below. The contrasting 
elevations present in the Swell account for 
microclimates, localized climates that differ from 
the surrounding area, resulting in temperature 
and precipitation variances. Precipitation in the 
Swell can be very localized, evident in isolated 
and intense summer thunderstorms; however, 
the combination of deep, narrow canyons and 
the soil’s inability to retain moisture can create 
flash floods in a matter of minutes in areas miles 
away from the source of precipitation.

THE SAN RAFAEL DESERT
Temperature and Precipitation – East of the 
Swell is the much lower San Rafael Desert, an 
area averaging an elevation of 4,200 feet. The 
lower and relatively even elevation of the Desert 
accounts for the average annual precipitation 
of five to six inches, the lowest in the San 
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Figure 2.1: Average maximum temperatures in the San 
Rafael River Basin. Source: Western Regional Climate Center 
and The Weather Channel.

Figure 2.2: Average minimum temperatures in the San 
Rafael River Basin. Source: Western Regional Climate Center 
and The Weather Channel.

Figure 2.3: Average total precipitation in the San Rafael 
River Basin. Source: Western Regional Climate Center and 
The Weather Channel.

Figure 2.4: Average snowfall in and adjacent to  San Rafael 
River Basin towns. Source: Western Regional Climate Center.
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GEOLOGY
The San Rafael Watershed falls primarily into 
the Colorado Plateau physiographic province, 
but the headwaters in the Wasatch Plateau lie in 
the transition zone, an area between the Basin 
and Range province to the west and the Colorado 
Plateau to the east.  The Colorado Plateau is an 
uplifted region made up of plateaus separated by 
north-trending faults or broad folds that contain 
little internal deformation (Orndoff, 2006). 
Within this broad physiographic province, the 
geology of the San Rafael River Basin can be 
further divided by its physical conditions:  the 
Wasatch Plateau, the San Rafael Swell, and the 
San Rafael Desert.  

THE WASATCH PLATEAU
Bedrock – The rock formations in the Wasatch 
Plateau range in age from the late Cretaceous 
period to the early Eocene (Dubiel, 2000). 
Cretaceous rock formations of the Plateau 
were influenced by sediments deposited on the 
western margins by the prehistoric Western 
Interior Seaway.  The Cretaceous period can 
be further broken down into two formations: 
the Mesaverde group and the Mancos Shale. 
The latter formation can reach a thickness of 
approximately 4,000 feet. Within the Mancos 
Shale formation in the Plateau is the Blackhawk 
formation, from which the majority of coal in the 
area can be found. 

Coal – The Wasatch Plateau is located on the 
western boundary of the Colorado Plateau, 
between the anticline of the San Rafael Swell 
on the east and the complex physiography of 
the Great Basin to the west. Where the Wasatch 
Plateau meets the Swell, the eastern edge of the 
Plateau dips gently to overlap the west flank of 
the Swell. The coal-bearing Cretaceous rocks 
on the Plateau’s eastern edge are relatively 
uninterrupted by fault activity and vary in depth 
from about six miles on the southern end to 22 
miles on the north (Dubiel, 2000). On the western 
edge, however, the Plateau forms a monoclinal 

Rafael Watershed (Kelsey, 1999). The night and 
daytime temperature variation is much like that 
of the Swell, though daytime temperatures can 
be relatively generalized for the entire region 
because there are fewer microclimates. Data 
collected from nearby Hanksville, just south of 
the San Rafael Watershed, lists July and August 
as the hottest months of the year and December 
and January as the coldest, with June remaining 
the driest month.

Flash Floods – Very little water is present year-
round in this area of the San Rafael Watershed 
with the exception being the San Rafael River. 
When short bursts of intense precipitation does 
occur in the summer months, runoff follows 
washes that cut across the desert landscape 
to the San Rafael River. Flash floods can be 
a concern where washes flow through tight, 
narrow drainages. Similar flash flood concerns 
exist within the varying topography of the San 
Rafael Swell as well. 

FUTURE CLIMATE IN THE SAN RAFAEL 
WATERSHED
In 2007, then Governor Jon Huntsman’s Blue 
Ribbon Advisory Council on Climate Change 
(BRAC) prepared an executive summary on 
present day scientific understanding of climate 
change and its potential impacts on Utah. BRAC 
concluded that there is no longer any scientific 
doubt that Earth’s temperature is increasing. 
In Utah, in particular, the average temperature 
during the past decade was higher than any 
other comparable period of the past century, 
and annual mean temperatures are projected to 
increase 8ᵒF by the end of the century. For Utah 
this means fewer frost days, longer growing 
seasons, and more heat waves in addition to 
a decline in Utah’s mountain snowpack and 
prolonged episodic droughts (BRAC, 2007). In 
terms of the San Rafael Watershed, a diminishing 
snowpack and extended periods of drought could 
have significant consequences on the region.
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The San Rafael Reef anticline, gently transitioning to the 
San Rafael Desert. Photo by: Stephanie Tomlin.

Aerial photgraph of the coal-bearing eastern flank of the 
Wasatch Plateau. Photo by: Carly Klein

fold with the eastern boundary of the Great Basin 
(Dubiel, 2000). Due to the highly faulted nature, 
this western boundary of the Wasatch Plateau 
makes coal extraction very difficult. 

THE SAN RAFAEL SWELL
Bedrock – The San Rafael Swell was created by 
the Laramide Orogeny during the late Cretaceous 
to middle Eocene when a convergence between 
the North American plate to the east and the 
Farallon plate (now known as the Pacific plate) 
to the west generated the initial compression 
that formed the Colorado Plateau Region. (Davis, 
1999).  The compression also created numerous 
anticlines in the region, which is evident in the 
San Rafael Reef. Exposed rock formations in the 
San Rafael Swell are primarily of the Triassic age, 
more specifically the Moenkopi Formation. The 
oldest rocks in the area are the Kaibab Limestone 
and the Lower Permian White Rim Sandstone, 
which date to the Permian age (Dubiel, 2000). 

Anticline – The Swell is an elongated kidney 
shaped anticline approximately 84 miles long, 
trending northeast, by 35 miles wide (Gilluly, 
1929). Anticlines are folds where the convex 
part points upward, created by compressive 
forces (Orndoff, 2006). Compression eventually 
forced the San Rafael anticline to crack and 
erode, exposing older rock in the center of the 
Swell ringed by resistant younger rock. Millions 
of years of erosion created the myriad of canyons 

within the Swell and the deep, narrow slot 
canyons that cut though the nearly impassible 
monocline of the San Rafael Reef, which rises 
2,000 feet in some areas, averaging about 800-
1,000 feet high along its length (Guilluly, 1929). 

Uranium – Within the strata at the Swell is a layer 
of asphaltite, a carbon-rich material that contains 
uranium. This layer is most apparent at Temple 
Mountain. Nearly 90% of uranium production is 
from cartonite, a secondary ore deposit usually 
brightly colored from the oxidation process. 
Cartonite occurs primarily in sandstone and has 
an affinity for organic material such as asphalitic 
material, which explains the uranium-rich 
asphaltic layer at Temple Mountain (Orndoff, 
2006). 

THE SAN RAFAEL DESERT
Bedrock – The San Rafael Desert lies east of the 
Swell. The dominant features here are south-east 
ridges with steep and gentle slopes that dip at 
low angles to the east, which formed in reaction 
to the geologic trend of the Swell (Trimble, 1978). 
The drainages in the area have conformed with 
these ridges. The exposed rock in the Desert is 
of the Jurassic age and includes rocks from the 
Morrison Formation, Curtis Formation, Entrada 
Sandstone, and Carmel Foundation. 
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an elevation of 11,000 feet: Huntington Creek, 
Cottonwood Creek, and Ferron Creek. Huntington 
Creek is the longest of these three, running a 
length of about 54 miles. The three tributaries 
converge at a point approximately 4½ miles 
southeast of Castle Dale to form the San Rafael 
River, which then flows about 90 miles through 
the San Rafael Swell and the San Rafael Desert 
until its confluence with the Green River at an 
elevation of about 4,000 feet.  

The river and its tributaries are fed primarily 
from precipitation falling in the Wasatch Plateau 
in the form of snow. Total precipitation within 
the watershed is about 1,548,200 acre-feet per 
year. Roughly 1,341,600 acre-feet (87 percent) 
of the basin’s water supply are used by natural 
systems yielding 206,600 acre-feet (13 percent) 
of naturally occurring water available for use. 
Once exports from and imports to the basin are 
taken into consideration, the result is an annual 
available water supply of 178,100 acre-feet per 
year. 

Huntington Creek – Huntington Creek is the 
northernmost stream and provides the primary 
source of water for irrigation to the towns of Elmo, 
Cleveland, Huntington, and Lawrence through 
its five reservoirs. This creek also provides water 
for power production at the Huntington Plant. 
The headwaters for Huntington Creek originate 
in the high elevations of Huntington Canyon. 
Huntington Creek has the highest mean annual 
flow of the three major tributaries at 72,569 
acre-feet, which can be attributed to its high 
runoff from the peaks of the Wasatch Plateau, 
occurring in mid-May to the first week of June.  
During the majority of the year, the base flow in 
Huntington Creek averages 20 cfs.

Huntington-Cleveland Irrigation Company 
(HCIC) owns the highest priority of water rights 
on Huntington Creek. These rights, which total 
352.25cfs, are significant in comparison to the 
annual flow of the creek. Pacificorp owns 34 
percent of HCIC’s water shares, which is largely 
used to generate power at the Huntington Plant. 
The remainder of the water rights on this creek 

Natural Resources – In addition to uranium, 
the San Rafael Desert hosts gypsum, oil and 
gas. The quantities of gypsum in the area are 
large and are found in beds reaching 30 feet 
in thickness in the Carmel formation, which is 
found primarily on the circumference of the 
Swell (Gilluly, 1929). Accumulation of oil and gas 
can be found in upfolds of strata, which makes 
the domal upwarp of the Swell and surrounding 
areas more favorable than beds more uniform in 
incline (Gillully, 1929). 

HYDROLOGY
The San Rafael River and its tributaries are 
important to both the San Rafael Watershed 
and the larger Colorado River drainage system, 
into which these waters flow. In the semi-arid 
conditions of the San Rafael River Basin, water 
resources are critical to the success of the rural 
communities that have settled at the foot of the 
Wasatch Plateau, as well as the plant and wildlife 
populations. Water available in the region has 
enabled economic growth and community 
development, but current agricultural practices 
and mining operations threaten the quality and 
availability of water resources. All data and 
figures noted in this section come from the San 
Rafael River and Muddy Creek Watershed Study, 
a 2012 study conducted by the Utah Division of 
Water Resources.

SURFACE WATER
The water resources available in the San Rafael 
watersheds come primarily from surface water 
sources rather than groundwater because 1)
existing surface water resources have been 
adequate to meet demands and 2) the quality 
of the groundwater is undesirable for municipal 
and irrigation needs. 

San Rafael River – The San Rafael River is a 
tributary to the Green River, which is a major 
tributary of the Colorado River. The San Rafael 
River itself is formed by three major tributaries 
that originate high in the Wasatch Plateau at 
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rely on direct flow rights and are called for by 
each user as needed and available.

Cottonwood Creek – The next major stream 
is Cottonwood Creek, which flows from the 
drainages south of Huntington Canyon. Joe’s 
Valley reservoir is the only reservoir in this 
drainage system. Most water from Cottonwood 
Creek is used down in the valley communities 
of Orangeville and Castle Dale in addition to 
providing water for power production at the 
Hunter Power Plant. 

Similar to Huntington Creek, the Cottonwood 
Creek Consolidated Irrigation Company (CCCIC) 
owns the majority of water rights on Cottonwood 
Creek, and most of these rights are relatively 
high priority. Water in this drainage system is 
stored in Joe’s Valley Reservoir, which is divided 
into pools of storage for CCCIC, Pacificorp, HCIC, 
and the municipalities of Huntington, Castle 
Dale, and Orangeville. Pacificorp’s storage in the 
reservoir totals 8,576 acre-feet, which is used in 
addition to the 27% of direct flow rights acquired 
from CCCIC to operate the Hunter Plant. Smaller 
users, as with Huntington Creek, do not have 
storage on the system so they rely on direct flow 
rights, most of which are above the reservoir.

Ferron Creek  –  Ferron Creek is the southernmost 
stream in the study area. There are three 
reservoirs storing water in this drainage system, 
and this water serves the towns of Ferron, Molen, 
and Clawson. Ferron Creek’s average peak runoff 
is almost as high as Huntington Creek’s, but it 
occurs almost two weeks later.  Ferron Creek 
totals a mean annual flow of 47,858 acre-feet, 
with a base flow that averages 10 cfs.

The highest priority right on Ferron Creek is 
Paradise Ditch, and this direct flow right allows 
for a fairly reliable supply for the ditch. The 
remainder of direct flow rights are owned by 
Ferron Canal and Reservoir Company (FCRC), of 
which Pacificorp owns 37% to use at the Hunter 
Plant. These water rights apply to both direct 
flow and storage rights in Millsite Reservoir. 

Reservoirs – Because more than 64% of the 
annual flow of the San Rafael’s tributaries 
occurs during a brief three-month period from 
May to July, reservoir storage is important 
to the study area. Meeting late-summer, fall 
and winter months’ water demands would 
be impossible if water was not captured and 
stored. The construction of several large dams 
and reservoirs has allowed for the expansion of 
irrigated agriculture and enabled the operation 
of two large power plants. Storage reservoirs 
allow peak runoff to be captured and released 
when water is needed for late-season irrigation 
and year-round power and drinking needs.  
The total capacity of reservoirs within the San 
Rafael watershed is 137,633 acre-feet. While 
these water storage developments have been 
very profitable for the local communities, the 
downstream environment has been adversely 
affected due to depleted water during critical 
spawning periods and decreased water quality. 

WATER DEMANDS 
Agriculture – By far the largest water use is 
for irrigated agriculture. The DWR estimates 
that agricultural practices use 67,400 acre-
feet annually in the San Rafael watershed. This 
number, however, does not reflect the 50,000 
acre-feet of water that leaves the watershed to 
irrigate nearby lands in the Price River drainage. 
Of the 31,890 acres of irrigated cropland in the 
watershed, 17,645 still rely on flood irrigation as 
of 2011. 

It is likely that agriculture will remain a steady 
part of the local culture and economy in the years 
to come. In recent years water delivery systems 
for local landowners have improved efficiency 
through the use of piped irrigation rather than 
flood irrigation, and it is presumed that this 
practice will continue. However, increased 
irrigation efficiency does not necessarily mean 
that less water will be used. As irrigation 
becomes more efficient, more water is held 
upstream to be made available for late-season 
irrigation. For these reasons, the DWR estimates 
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Piped irrigation lines watering fields near Ferron, Utah. 
Photo by: Carly Klein.

agricultural water use will remain steady in the 
future. 

Municipal and Industrial – Municipal and 
industrial (M&I) water use includes all the 
water, both potable and nonpotable, used by 
residential, commercial, institutional, and 
industrial users.  In 2010, M&I water use totaled 
32,913 acre-feet. The largest component of this 
total is self-supplied industries, which includes 
Rhino Industries, Energy West, and PacifiCorp, 
using 80% of the total supply or 25,957 acre-feet. 
The communities along the base of the Wasatch 
Plateau used 20% of the total supply, or 6,930 
acre-feet for public community water systems. Of 
this total water used in public community water 
systems, 75% is used for outdoor irrigation of 
landscapes for garden plots and pastures for 
livestock. This results in an unusually high per 
capita water use of 644 gpcd. The statewide 
average is only 245 gpcd. 

Water demand of public community systems is 
projected to decline to 6,876 acre-feet by 2030 
and 6,183 acre-feet by 2060 because projected 
rate of conservation is greater than the projected 
increase in population. The existing developed 
water supplies within the watershed should be 
more than adequate to meet future demands. 
However, it is more difficult to project future 
demands for self-supplied industries.  Changes in 
national energy policies could force the current 
coal industries out in favor of greener types of 

power production. If such changes do occur, the 
overall demand for water could decline. These 
uncertainties have led the DWR to estimate, on 
the low end, that total M&I water demand could 
decline to 30,000 by 2060 or increase 30% to 
42,000 acre-feet by 2060. 

Energy Production – Two coal-fired power 
plants operate in the San Rafael watershed: the 
Huntington and Hunter power plants. These 
power plants are two of the largest water users in 
the study area. Water used for industrial cooling 
at two coal-fired power plants and coal mining 
activities totals approximately 26,000 acre-feet 
annually. The demand for water could increase 
30% if additional cooling water for expanded 
energy power production is necessary. 

Environment – The environmental water use in 
the watershed is estimated to be about 1,371,500 
acre-feet per year, or 89% of the total volume that 
falls as precipitation. Once agriculture, municipal, 
industrial, and natural system depletions are 
deducted, the Utah Division of Water Resources 
estimates the average annual outflow from the 
San Rafael River at its confluence to be 49,000 
acre-feet. 

Environmental water demands could grow 
in the years to come if it is found necessary to 
provide water for instream flows or habitat 
preservation in order to preserve several fish 
species that could become listed as threatened 

Joes Valley Reservoir is one of many water storage systems 
important to the region. Photo by: Carly Klein
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or endangered. Several studies are currently 
underway to quantify the amount of water that 
would be needed to protect these species and 
their habitats. 

WATER QUALITY 
Assessment – Segments of the San Rafael 
River and its tributaries do not meet the water 
quality standards associated with its beneficial 
uses. The primary cause of impairment is 
high concentrations of salts, or total dissolved 
solids (TDS). High TDS loads can primarily 
be attributed to surface and sub-surface 
movement of water over the Mancos Shale 
geologic features, although agriculture is also a 
significant contributor to increased TDS due to 
the transport of salts and sediments in overland 
flows from over-irrigation. Riparian systems are 
crucial to improving water quality in the study 
area.

SOILS
The soils of the San Rafael River Basin can 
generally be classified as arid, shallow to very 
shallow, and excessively drained (USDA). The 
upper area of the SRRB, the Wasatch Plateau, has 
four dominant soil orders: Aridisols, Entisols, 
Inceptisols and Mollisols (USDA). These soils 
tend to be loamier than the rest of the SRRB and 
can withstand the colder temperatures of the 
higher elevation. Down in the desert of the San 
Rafael River Basin, the soil structure is drastically 
different. It is classified as part of the Colorado 
Plateau and is also composed of the four soil 
regimes stated above. However, the soils in the 
basin have a very high salt and sediment yield. 

The high salinity in the soil is mostly caused by 
the salt in some of the geologic formations in the 
area, including Summervile, Moenkopi, Carmel, 
Curtis, Morrison, Cedar Mountain, and Mancos 
(BLM, 1991). In the SRRB most of the salt is 
in the gypsum lands soil, which encompasses 
the “west flank of the San Rafael Swell and the 
southeast side of the San Rafael Reef” (BLM, 

1991). The salt in the soil is a major concern 
for residents because it contaminates the water 
and requires that all potable water come from 
wells. It is also a concern because it hinders 
agricultural production and requires the use 
of more expensive and innovative irrigation 
techniques, such as piping.   

VEGETATION 
The San Rafael River Basin is part of the Colorado 
Plateau, which has more plant diversity than 
any other floristic region in Utah (Hill, 1997). 
The diversity of the flora in the San Rafael River 
Basin can be attributed to the unique make-up of 
soils, water quality and quantity, and the climate 
of the region. There are two primary zones of 
vegetation: Wasatch Plateau and the San Rafael 
Desert. The presence of the river adds a riparian 
element to the landscape, adding aquatic plant 
life. 

SAN RAFAEL DESERT
Grasslands – A large portion of the SRRB is 
made up of grassland type vegetation covers. 
Grasslands thrive in desert and semi-desert 
climates and are typically composed of perennial 
and annual grasses and low-lying shrubs.  Some 
of the major grasses that make up the grassland 
covers include: Indian ricegrass, galleta, and blue 
grama. The native grasses play an important 
role because they provide nesting opportunities, 
are drought tolerant, are active throughout the 
winter, and are some of the most important 
native forage grasses on western desert and 
semi-desert rangelands (Forest Service, 1937). 

Desert Brush – The desert brush ground cover 
is made up of low growing shrubs. These 
shrubs can survive in saline-alkaline soils in 
lower elevations, which is precisely the type 
of growing environment present in the San 
Rafael desert. Poor drainage conditions and low 
precipitation are circumstances conducive to 
desert brush growth (Price, 2004). Some of the 
most common desert brush in the San Rafael 
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River Basin include: Shadscale, blackbrush, and 
black greasewood. 

Sagebrush  –  Sagebrush  plays a very important 
role in the ecosystem because it is nesting habitat 
for many species in the region and because it 
offers a source of protein to grazing animals 
during the colder months. The sagebrush 
vegetation cover is composed primarily of the big 
sagebrush species. Other species of sagebrush 
in the area include: Wyoming sagebrush, bud 
sagebrush, and fridge sagebrush. 

Pinyon-Juniper Woodland – Utah Juniper is 
considered one of the hardiest plants in Utah’s 
desert. It can survive drought, high winds, 
bitter winters, and intense sunlight. In the San 
Rafael Desert Utah juniper is  limited because 
of the high salinity soil, but it can still be found 
in clusters throughout the desert. Junipers tend 
to outcompete other vegetation for moisture, 
making the stands have limited undergrowth. 
Where it is present, the junipers provide foraging 
opportunities for wildlife.

WASATCH PLATEAU
Aspen – Aspen stands are found primarily in 
the Wasatch Plateau. Very often, miles of aspen 
tree forests are composed of the same root 
system. This characteristic has made the aspen 
useful in preventing soil erosion. Aspen are 
shade intolerant, but can survive in a variety of 
different soil types. Furthermore, aspen stands 
provide food and habitat for many bird species 
and medium to larger mammal species in the 
area.

Mixed Conifer – The mixed conifer stands, 
identifiable by the needle foliage, are ubiquitous 
throughout the Wasatch Plateau. Some of the 
conifer species found in the Wasatch Platuea are 
Douglas fir, white fir, subalpine fir, ponderosa 
pine, and limber pine. The mixed conifer stands 
do best in cooler temperatures, with soil that is 
very well drained. Almost all the conifer stands 
are found at elevations greater than 5,500 feet. 
These conifer forests are an important source 

of food for much of the native wildlife, with 
birds and mammals depending on the needles 
for nutrients. The conifer forests also offer 
wind-breaking properties and can be utilized to 
restore eroded, poor quality soils (USDA, 2002). 

Mountain Shrub  – The mountain shrub 
vegetation cover is found at elevations between 
5,000-7,000 feet. Some of the species of 
mountain shrub include Stansbury cliffrose, and 
serviceberry. The mountain shrub communities 
are valuable for migratory bird breeding grounds 
(Price, 2004). They also serve as a source of food 
for livestock and wildlife.

RIPARIAN VEGETATION
Native Plants – Cottonwood (primarily Fremont 
cottonwood) and willow (primarily Narrowleaf 
willow) are some of the more prominent types 
of vegetation seen along the SRRB riparian 
corridor. These plants play an important role in 
the ecology of the river; they provide, ecological 
diversity, bank and sediment stabilization, 
maintenance of channel morphology, water 
quality improvement, groundwater recharge, 
flood abatement, and fish and wildlife habitat 
(USDA 2002). 

Introduced vegetation  –  Tamarisk is the second 
most prominent species introduced into the 
riparian area. Tamarisk has replaced much of 
the native vegetation in the riparian zone and 
is contributing to a change in the hydrologic 
structure (Wright 2012). This hydrologic change 
is problematic because the tamarisk uses more 
water than the native cottonwood and willow 
species while trapping sediment and armoring 
banks, thus narrowing and deepening the 
river channel (Wright, 2012). Tamarisk also 
sequesters salt and sheds it in its lower leaves. 
This physiological process exacerbates the 
salinity problem along the riverbed. 

UNIQUE FACTORS
Exotic Plants – Non-native plants have been 
introduced into the landscape and have had 
some lasting effects.  The effects of tamarisk was 
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explained above, but there are other exotic plants 
that are now present in the San Rafael River 
Basin. Cheatgrass is an annual grass that has 
inhabited the West. It has become problematic 
because it tends to be described as flashy fuel 
(Price, 2004), combusting quickly and burning 
with high heat. Russian Olive is another exotic 
plant that is considered noxious. This plant has 
the ability to outcompete native plants and can 
grow in very poor soil conditions, giving it the 
ability to edge out any competition for resources. 
It is estimated that Russian Olive infests over 65 
acres within the San Rafael River Basin (Price, 
2004). Steps are currently being taken to treat 
the infestation through chainsaw removal and 
chemical methods. 

Fires – Fires, and the repercussions that are 
associated with them, have taken their toll on 
the SRRB. Fires in the San Rafael region are 
considered desirable because they can help with 
nutrient cycling, but if they get out of hand they 
can be detrimental. In June, 2012, the Seeley fire 
tore through Huntington Canyon and burned 
about 75 miles of mix conifer, mountain shrub, 
and aspen stands. Although the fire occurred 
naturally, it had detrimental impacts to the 
canyon and to the fish populations of Huntington 
stream. The fire took out large portions of the 
conifer and aspen stands, leaving steep hillsides 
without an intricate root network to hold them 
together. It did not take long for the soils on the 
hillsides to begin eroding with each subsequent 
precipitation event. 

The Seeley fire left destruction in its wake, not 
only because it destroyed much of the vegetation 
in the region, but also because the lack of 
vegetation led to habitat destruction in the 
canyon for mammals and aquatic life. The aspen 
and conifer expanses will take time to regenerate,.
In the meantime we will see continued flooding 
because there are not enough complex root 
systems holding the hillside together. 

Human/Livestock Disturbances – The impacts 
humans and livestock can have on a region is 
substantial. Recreationists have been identified 

as a primary stressor of concern for many of the 
wilderness areas of the San Rafael River Basin 
(USGS, 2009). This is attributed to high use and 
high impacts caused, in particular, by off-road 
vehicles. Within the SRRB we see the largest 
presence of vegetation disturbance due to off-
road vehicle travel in the San Rafael desert. 
The disturbance is a factor of both destroying 
the vegetation, and compacting the soil the 
vegetation needs to subsist in. A similar type of 
stressor can be attributed to grazing: destruction 
and trampling of the vegetation (often a product 
of overgrazing) and compaction of the soil in 
which the vegetation needs to grow. Although 
much of the vegetation found in the San Rafael 
desert is hardy and equipped to handle ecological 
stressors, studies suggest there is a threshold, 
and too much stress may cause the vegetation to 
disappear from the landscape. 

WILDLIFE
With such diverse vegetation within the SRRB 
it is no surprise that the wildlife of the region 
is also plentiful.   The two vegetation regions 
support very different types of vegetation and 
different types of wildlife. Much of the wildlife 
and avian populations travel between different 
parts of the San Rafael River Basin throughout 
the year based on seasonal temperature changes. 
Because of this, continued access to and from 
the Wasatch Plateau from the San Rafael desert 
is an important part of the species life cycle. 
Species that inhabit the San Rafael River Basin 
will continue to depend on the landscape’s 
wildlife, avian, and aquatic habitats, especially 
as continued development occurs in other parts 
of the region.  

WILDLFIE HABITAT REGIONS
Mixed Conifer – The Wasatch Plateau has 
cooler temperatures and greater amounts of 
precipitation. Snowshoe hare and big game are 
most prevelent in this region. Some of the big 
game include: Pronghorn, mule deer, and Rocky 
Mountain elk. Most of the big game will inhabit 
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the Wasatch Plateau during the summer months, 
then migrate down to lower elevations in the 
winter in order to avoid the large amount of 
snow that occurs during the winter months. The 
big game mammals are hunted throughout the 
region. This has made their continued presence 
an important part of the lifestyle within the San 
Rafael River Basin.

Aspen –  The aspen vegetation region is important 
for wildlife within the SRRB and supports the 
big game of the area. The elk  in particular use 
the aspen during calving season, making it an 
important part of their life cycle. Most of the big 
game will eat the vegetation that makes up the 
aspen region as it is high in protein and other 
nutrients. Finally, big game need the aspen region 
because it acts as a corridor, connecting them to 
their winter habitats down the mountains at a 
lower elevation. 

Riparian – The riparian area plays a unique role 
for the wildlife of the region because it supports 
the largest number of mammals. Most of the 
wildlife of the region make it down to the riparian 
corridor during some part of the year, following 
it for the foraging opportunities it provides. 

Mountain Shrub – The mountain shrub region 
is used by big game as a transitional corridor 
between summer and winter habitats. As the 
conifer forests become impassable due to snow, 
the big game seek refuge in the mountain shrub 
region and can forage on the vegetation found 
there. Mule deer also utilize the mountain shrub 
region as a fawning habitat because of the 
shelter and security it provides. This makes it an 
important part of their life cycle.

Pinyon-Juniper Woodland and Sagebrush – As 
the seasons change from summer to winter, big 
game move into the pinyon–juniper woodland 
and sagebrush vegetation region. This area 
offers nutritious vegetation, such as sagebrush 
and Utah serviceberry which are high in protein, 
throughout the winter months. The disadvantage 
to this area for the big game is that there is a 
large human presence.

Desert Shrub – The desert shrub region, with 
its sparse vegetation, is the habitat of the white-
tailed prairie dog and the pronghorn. The prairie 
dog, which is considered a sensitive species, 
spends much of its time burrowing underground. 
Its diet consists mainly of desert grasses and 
bulbs (DWR, 2005). Pronghorn can be found in 
herds throughout the desert shrub area, grazing 
on vegetation and moving to available water 
sources.

Cliff, Rim Rock, Talus  –   This   region is 
characterized by high elevations,  rocky 
conditions, and seclusion from human 
interaction. Mountain lions, bobcats, bushy 
tailed woodrats, bats, and bighorn sheep inhabit 
this region (Price, 2004).

Endangered Wildlife – Endangered wildlife 
species within the SRRB include the Black-footed 
ferret, the white-tailed prairie dog and the river 
otter.  

AVIAN HABITAT REGIONS
Mixed Conifer – Blue and ruff grouse inhabit 
the higher elevations of the Wasatch Plateau 
during the winter months. During the warmer 
months the grouse move to lower elevations. 
Throughout the summer these birds forage on 
berries, insects, and grasses, while in the winter 
they rely on the needles and leaves they can find 
throughout the conifer forests. The goshawk 
hawk also inhabits the mixed conifer forests of 
the SRRB. Unlike the grouse, the goshawk does 
not move out of the higher elevations very often. 
Nesting, hunting, and mating all happen at the 
high elevations of the Wasatch Plateau. 

Aspen – The aspen regions, especially the 
quaking aspen, provide essential resting and 
nesting habitats for many birds. The grouse 
depend heavily on this region for nesting. 

Wetland – The riparian and wetland regions are 
important for the avian populations because 
they provide a habitat for breeding and strutting. 
Because there is plenty of food, the birds also have 
the opportunity to interact socially when they 
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are down in the wetland regions. The increasing 
presence of tamarisk in the riparian area has had 
an impact on the number and diversity of avian 
species. Some of the native birds that rely on the 
riparian area, such as sparrows and swallows, 
have experienced a decrease in population due 
to habitat loss. But other species of birds such as 
mockingbirds and mourning doves have actually 
experienced an increase in population. This 
increase could be due to an opening of foraging 
space, because the tamarisk edge out other 
species of plants. 

Pinyon-Juniper Woodland, and Sagebrush – 
The sagebrush region is an ideal habitat for 
the greater sage-grouse. The sage-grouse is an 
endangered species, thus preserving its habitat 
is of national concern. Other species of grouse 
also use the sagebrush region for habitat. 

Desert Shrub – The San Rafael desert is a 
primary habitat for the burrowing owl. This owl 
typically uses existing burrows of prairie dogs, 
snakes, and ground squirrels to make its nests. 
They have been known to dig their own if the 
need arises.

Cliff, Rim Rock, Talus – The avian populations 
that inhabit the high rocky elevations of the 
Wasatch Plateau are falcons, eagles, hawks, owls, 
swallows, and swifts. These birds are attracted 
to this region for the same reason the big cats are 
attracted: it offers seclusion that no other area of 

the SRRB can provide. The tall conifer trees pro-
vide the perfect nesting habitat for some of the 
larger raptor bird species. 

Endangered Avian Species – Endangered avian 
species in the SRRB include:  the bald eagle, the 
Mexican spotted owl, the southwestern willow 
flycatcher, the western yellow-billed cuckoo, and 
the peregrine falcon (Mead, 2012).

AQUATIC LIFE
Native Endangered Fish – Some of the listed 
endangered native fish in the SRRB, and its 
respective tributaries, include: flannelmouth 
sucker, bluehead sucker, roundtail chub (Mead, 
2012). The flannelmouth and bluehead sucker 
are bottom feeders and thrive in streams with a 
wide variety of fluvial diversity. Suckers prefer 
large rivers, where they are often found in deep 
pools of slow-flowing, low gradient reaches 
(DWR, 2002). All three of these fish have been 
listed as endangered due to changes in their 
habitat, loss of habitat, and competition with 
non-native fish populations. 

Non-Native Endangered Fish – Non-native fish 
species have begun moving from the Colorado 
river to the lower reaches of the San Rafael river. 
Some research suggests that this is happening 
because the native Colorado river fish are 
struggling due to habitat degradation and non-
native fish competition. Some of the non-native 
endangered fish of the San Rafael include the 
Colorado pike minnow, the razorback sucker 
and the bonytail chub (Laub, 2013). These 
endangered non-native fish require similar 
habitats to the native endangered fish. Rivers 
with a diverse fluvial makeup provide stream 
and habitat diversity. Deep ponds, shallow, fast-
moving riffles, and vegetation variety are all 
traits these fish need to survive. 

Invasive Non-native Species – Along with the 
non-native endangered species, non-native 
invasive species have moved into the SRRB. 
These species include catfish, common carp 
and sand shiners. These species are considered Remnants of burned trees caused by the Seeley Fire in 

2012. Photo by: Stephanie Tomlin
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problematic because they compete and consume 
the native and non-native endangered fish 
populations. 

Native vs. Non-Native Species Interaction in the 
San Rafael River – The interaction between the 
endangered fish species and non-endangered 
fish species has been established by the 
condition of the river and physical barriers that 
exist within it. The Hatt Ranch has created a 
physical diversion in the San Rafael River that 
has limited the range the fish can travel up the 
river. The diversion has made it more difficult 
for the invasive fish species to travel up the river 
as well. This has helped preserve the dwindling 
populations of the endangered fish, but not 
without costs. The Hatt Ranch diversion also 
prevents the endangered fish from moving to 
parts of the river that possess higher quality 
fluvial structures.

Above the Lower River Sink in Huntington Can-
yon there was also a thriving population of 
brown trout and cutthroat trout. These popula-
tions were fished for sport before the Seeley fire 
in 2012, at which time the populations dimin-
ished drastically due to destruction of the water-
shed. Research suggests that the fish population 
will not return to pre-fire conditions for another 
ten years.  

CULTURE
HISTORY
The San Rafael River Basin is fraught with cultural 
history. Some of the most famous remnants of the 
history still exist today in the form of petroglyphs 
that can be found on many  of the canyon walls in 
the area. The Fremont Indians can be attributed 
for much of the art we still see today (Jorgensen, 
1990). The Buckhorn Draw Pictograph Panel, as 
well as the Rochester Rock Art Panel, can both be 
found within the study area boundaries and date 
back to roughly 1300 A.D. 

Historians suspect that the first Americans to 

inhabit Castle Valley were fur trappers in the 
mid 1800s (Jorgensen, 1990).  In the mid-to-late 
1800s provincial governments began to form 
with the hopes of establishing routes across the 
continent. 

By 1875, Sanpete County residents began 
moving their sheep into Castle Valley and quickly 
realized the benefits of the region. At the time, 
Mormon pioneers were just beginning to take up 
residence in this area, and they saw Castle Valley 
as the perfect area to inhabit because of its vast 
expanses of unoccupied land. It is because of this 
LDS migration that we see the towns of Ferron, 
Orangeville, Huntington, and Castle Dale. All 
of these settlements follow the “Plat of Zion,” 
which is a set of rules put into place to dictate 
how Mormon settlements should be developed. 
The plat encouraged development to occur in 
“one square mile plots (Smith, 1833)” in a grid 
pattern, which we still see today. The plat also 
encouraged development to occur within seven 
miles of each other, to allow for easy movement 
between settlements. It was during the time 
of the Mormon pioneers that development of 
agricultural lands began. Ditch irrigation was 
constructed on Ferron and Cottonwood creeks.

Castle Valley’s agricultural capabilities expanded 
with the development of more capable irrigation 
systems. During WWI,  Emery county experienced 
a boom in its economy because the price of 
agricultural goods sky-rocketed (Jorgensen, 
1990). But the Great Depression, coupled with 
a drought in the mid 1930s, brought hard times 
back to Emery County. 

The 1970s brought a change in the economic 
focus of Emery Country away from agriculture 
towards energy. During that time two coal-
fired power plants were built in Castle Dale and 
Huntington, both of which still exist.

Today we still see the strong presence of coal 
energy as a main economic driver, but we also 
see agriculture and grazing, which could be 
considered as mainstays in the area. With the 
demand for coal energy going down, Emery 
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County is in a position to consider alternative 
means to develop and maintain the economy.

CURRENT DEMOGRAPHICS
The population in the SRRB is a product of the 
coal energy extraction happening in the area; as 
the mining increased, so did the population. Now 
that the coal industry is ebbing in comparison 
to past years, the population is reflecting that. 
According to 2013 census data, Emery County 
has a population of 10,749, a decrease from 
10,976 in 2010. In Emery County 97% of the 
population is considered white and 14% of the 
population is over 65 years old, compared to 
9.5% of the rest of Utah, which shows that there 
is an aging population in the area.  

LAND STATUS
When discussing land management in this study 
area, it is important to understand land tenure 
because the majority of the land in the study 
area is owned by the federal government. The 
Bureau of Land Management manages 915,635 
acres and the Forest Service manages 337,729 
acres. Only 136,774 acres are privately owned. 
Additionally, the state of Utah manages 159,874 
acres. These distinct ownerships define land 
management constraints. 

FEDERAL LANDS
Bureau of Land Management – By far the largest 
landowner in the study area, the Bureau of Land 
Management (BLM) operates under a mission 
to sustain the health, diversity, and productivity 
of the public lands for the use and enjoyment of 
present and future generations (FLPMA, 1976). 
This multiple use mission provides opportunities 
for mining, grazing, and recreation as well as 
conservation on public lands. 

Due  to the unique character of the San Rafael Swell, 
both federal and local entities have suggested 
additional protection of its BLM lands under 
some type of national designation. Currently, all 
BLM administered lands within the study area 

are  managed by  the  Price  field  office as public 
lands, in general. The BLM does, however, have a 
variety of management designations under the 
National Conservation Lands (NCL) to manage 
some of the West’s most spectacular landscapes. 
These designations include, but are not limited 
to, National Monuments, National Conservation 
Areas, Wilderness, and National Historic Areas. 
Ultimately land designations are decided 
upon by Congress or the President under the 
Antiquities Act of 1906. Regardless of which 
special designation is selected, all designations 
are tailored specifically to the context of the 
landscape.

Forest Service – The Forest Service (USFS) 
presence in the study area lies within the 
Wasatch Plateau and is managed as a part of the 
Manti-LaSal National Forest. Similar to the BLM, 
the USFS operates under a mission to achieve 
quality land management under the sustainable 
multiple-use management concept to meet 
the diverse needs of people. The Forest Plan 
for this National Forest manages for multiple 
uses, including outdoor recreation, range, 
timber, watershed, fish and wildlife, minerals, 
wilderness and cultural resources. 

National Park Service  –  The National Park 
Service operates the small Horseshoe Canyon 
unit of Canyonlands National Park in the 
southeastern corner of the study area. 

Momentum is currently growing for the Greater 
Canyonlands National Monument, which would 
surround both the current extent of Canyonlands 
National Park and Glen Canyon National 
Recreation Area. Management of this monument 
is still unclear as of this time because the 
tentative boundary consists of 1.8 million acres 
of BLM and USFS lands. Monument designation 
of this landscape would affect the southeastern 
extent of the study area, primarily where the San 
Rafael River confluences with the Green River. 

STATE LANDS
School and Institutional Trust Lands – Trust 
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lands in the study area create a checkerboard 
effect on the landscape because land parcels 
were allocated by apportioning the State of 
Utah into townships, each six by six miles, 
dividing each township into 36 square-mile 
sections and numbering each section from 1 
to 36. Utah was then given section numbers 2, 
16, 32, and 36. These lands are administered 
by the Trust Lands Administration for the 
exclusive benefit of state institutions, primarily 
public schools, or beneficiaries  designated by 
Congress. The School and Institutional Trust 
Lands Administration (SITLA) manages its land 
portfolio for beneficiaries by generating revenue 
from oil, gas, and mineral leases; rent and 
royalties; real estate development and sales; and 
surface estate sales, leases, and easements. 

State Parks  –  The Utah State Parks and 
Recreation is a division of the Utah Department of 
Natural Resources (DNR) that works to enhance 
the quality of life by preserving and providing 
natural, cultural, and recreational resources 
for the enjoyment, education, and inspiration 
of this and future generations. In total, the 
Division of State Parks and Recreation operates 
three state parks within the study area: Millsite, 
Hungtington, and Goblin Valley State Parks. 

PRIVATE
Private lands within the study area include 
the municipalities of Huntington, Castle Dale, 
Orangeville, Ferron, and Molen, and their 
outlying areas. These communities are rural 
in nature and the primary uses on these lands 
are agriculture and grazing operations. Future 
municipal development is limited to privately 
owned lands.
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ASSESSMENT MODELS
Why do we create assessment 
models?
A   key  concept of bioregional planning   
is developing an understanding of the 
interrelationships and interdependencies 
between the physical, biological, and cultural 
components of the region and how they 
contribute to key spatial patterns and, 
consequently, the fitness of future land use 
activities. Assessment models are the means 
through which the biophysical and cultural 
phenomena and their linkages are understood 
spatially. 

What are assessment models used 
for?
The spatial relationships that assessment 
models show are useful in evaluating future land 
use decisions. Assessment models, constructed 
from carefully selected criteria, build an 
understanding of the important attributes in the 
region. Ultimately, the land use activities in the 
San Rafael River Basin will be evaluated against 
these assessment models in order to create 
alternative futures that mitigate conflicts and 
maximize compatible uses. 

San Rafael River Basin Assessment 
Models
Components important to the San Rafael River 
Basin were brainstormed and those components 
considered essential to continued functional 
operation of the region were selected for further 
assessment. Each of these components selected 
have certain thresholds that, if exceeded, could 
have a significant impact on the landscape.  To 
construct each assessment model, data was first 
gathered and inventoried  and then evaluated 
spatially from most to least important. The 
resulting diagrammatic models on the following 
pages will act as the basis for evaluating future 
land use priorities in the area. 

It is important to note that each assessment 
model has been created with the best available 
data.  The models are intended to provide insight 
in to the landscape and guide future planning 
efforts within the San Rafael River Basin. That 
being said, attempts have been made to collect 
all relevant data from multiple sources. 

The following components of the San Rafael River 
Basin have been identified for the construction 
of an assessment model:

Extractive Resources  -  This assessment model 
identifies the most operationally significant 
locations for extractive resource development 
in the region. The model shows the eastern 
slopes of the Wasatch Plateau have the highest 
concentration of both coal deposits and oil 
and gas fields, which makes these locations 
more important for extractive resources. The 
presence of mineral deposits and uranium, as 
well as oil and gas fields, add importance to the 
surrounding landscape for extractive resources.

Criteria used: Oil & Gas, Coal, Minerals and 
Uranium

Health, Safety and Welfare - This assessment 
model identifies important concerns that may 
pose a risk to public health, safety, and welfare 
in the San Rafael River Basin.  An emphasis 
is placed on factors that pose a risk to life and 
property. The resulting model shows a gradient 
of the landscape, from the least to greatest risk.  
The highest concentration of risks occurs in 
the upper elevations of the Wasatch Plateau, 
although significant risks are also present on 
steep slopes and floodplains within the entirety 
of the landscape.

Criteria used: Slope, Landslide Susceptibility, 
Debris Flow, Fault Lines, Flood Plains, Wildland 
Fire Regimes, and Fire Occurrences

Hydrology - This assessment model identifies 
attributes important to hydrologic resources. 
An emphasis is placed on the critical resource 
of surface water, because the San Rafael River 
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Basin relies more on these water sources 
than groundwater. The model illustrates the 
importance of the San Rafael River, riparian 
areas, and tributaries. Additionally, it shows 
the significance of the upper elevations of the 
Wasatch Plateau to the hydrologic system. 

Criteria used: Primary Catchment Systems, 
Water  bodies, Rivers, Streams, and Riparian  
Areas

Sense of Place - This assessment model 
identifies the collective attributes of the San 
Rafael River Basin that make it stand out as 
a unique and special place in the minds  of 
residents and visitors alike. In the assessment 
model the San Rafael Reef and the canyons of 
the Wasatch Plateau stand out as important 
locations to the regional sense of place. 

Criteria used: Physical Landscape, Cultural  
Landscape and Degree of Solitude

Wildlife  - This assessment model identifies 
areas of important habitat for various species 
of wildlife. The Wasatch Plateau has the highest 
concentration of wildlife species, making it 
the most important for wildlife in the region. 
Additionally, the model shows the significance 
of the rivers and riparian areas, which serve as 
critical corridors for wildlife movement. 

Criteria used: Species Richness, Endangered 
and Threatened Species

Working Lands  - This assessment model 
identifies areas important to the traditional 
land use practices of grazing and agriculture, 
which are very much tied to the region’s 
identity. The model shows the most important 
areas for agriculture are located along the 
Highway 10 corridor, near the communities. 
Most of the regional landscape shows some 
degree of importance to working lands in this 
model because of the widespread occurrence of 
grazing.

Criteria used: Cultivated lands and Grazing
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San Rafael R iver

Green River

THE WASATCH PLATEAU 
Within the Mancos Shale 

formation in the Plateau is 
the Blackhawk formation 

from which the majority of 
bituminous coal in the area 
can be found. The edge of 
the Plateau has also been 
profitable for oil and gas 

developments.

POWER PLANTS               
Two coal-fired power plants 

operate within the study 
area: the Huntington and 

Hunter plants. Energy 
produced in these plants 

provides power for cities as 
distant as California.  

ECONOMY                         
Coal extraction is very much 
a part of the communities 
at the base of the Plateau 
because it has brought a 

higher quality of life to the 
region. As a result, cutbacks 
in mining employment and 
mining tragedies are widely 

felt. 
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San Rafael R iver

Green River

EXTRACTIVE RESOURCES
The relatively flat, windswept Wasatch Plateau falls in between the Colorado 
Plateau and Basin and Range physiographic provinces. The smooth transition  
on the Plateau’s eastern edge between these two unique provinces has 
created coal-bearing Cretaceous rocks six to twenty-two miles deep that are 
relatively uninterrupted by fault activity. Because of this, coal extraction has 
been very profitable. Oil and gas developments are also a common sight at 
the base of the Plateau and extend to the edge of the Swell. Other resources 
extracted in the area include gypsum and uranium.   

THE SAN RAFAEL SWELL  
Uranium explorations 

boomed in the late 1940s 
and early 1950s, leading to 

numerous roads carved into 
the Swell. Today, gypsum is 
mined on the edges of the 

Swell.

THE SAN RAFAEL DESERT 
The desert east of the 
anticline of the Swell 

has proven to be quite 
inhospitable, not only for 

human settlement, but also 
extracting resources. 
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The assessment model to the right spatially illustrates the distribution of least to most important 
locations for extractive resources. One of the primary uses of this assessment model is to assess the 
impact of any proposed action or planning strategy on extractive resources.

Least Important: Areas with no, or very few, 
available extractive resources. Land use 
decisions in this area would have few impacts on 
extractive resources.

Most  Important: Areas rich in available extractive 
resources. These areas are the most desireable 
for extractive resource operations, and future 
land use decisions could impact extraction. 

EXTRACTIVE RESOURCES ASSESSMENT MODEL

Figure 3.1: Composite inventory map of extractive 
resources. 
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San Rafael R iver

Green River

FAULTS                            
There is one large fault that 

run northwest up in the 
Wasatch Plateau. Although 
it is not known to be active, 

it could be a threat.

FIRE                                        
As seen in the 2012 Seeley 
fire, the Wasatch Plateau 
could experience more 

frequent fires, that burn 
more intensly.

LANDSLIDES                       
The steep slopes along the 
Wasatch Plateau create a 

large potential for landslides 
throughout the region.

San Rafael River Basin: Alternative Futures Study

Health, Safety, Welfare
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San Rafael R iver

Green River
STREAMS, RIVERS, LAKES 

The water bodies act as the  
lifeblood of the San Rafael 
River Basin. They should 
all be protected, both for 

quality and quantity.

FLOOD PLAINS               
Flood plains must be 

considered down in the 
foothills of the region. More 

frequent, more intense 
weather patterns will cause 
large amounts of water to 

flow into the area.

HEALTH, SAFETY, WELFARE
There are certain areas deemed critical for the health, safety and welfare 
of residents of the San Rafael River Basin. Development should not occur 
in areas with flood plains, steep slopes, fault lines, debris paths, critical fire 
zones, riparian corridors, and landslide zones. This study identifies areas of 
critical concern, showing residents how best to protect their property.

San Rafael River Basin: Alternative Futures Study
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The assessment model to the right spatially illustrates the distribution of least to most important locations 
for health, safety, and welfare. One of the primary uses of this assessment model is to assess the impact of 
any proposed action or planning strategy on the health, safety, and welfare of residents.

Least Important: Areas with no, or very few, 
threats to health, safety, and welfare. Land use 
decisions in these areas would least likely result 
in life and or property losses.

Most Important: Areas that pose the most risk 
to health, safety, and welfare. These areas are 
undesireable for community development 
because of the increased level of risk.

HEALTH, SAFETY, WELFARE ASSESSMENT MODEL

Figure 3.2: Composite inventory map of health, safety, and 
welfare. 
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San Rafael R iver

Green River

THE WASATCH PLATEAU 
The upper elevations 

of the Wasatch Plateau 
receive roughly 25 inches 
of precipitation per year, 

mostly in the form of snow. 
RESERVOIRS                  

Water storage systems are 
crucial to the water supply, 
allowing spring runoff to be 
captured and stored to be 
used later during the dry 

summer months.  

WATER DEMANDS   
Irrigated agriculture uses 

the most water in the 
region. Piped irrigation is 
increasing efficiency, but 

many open canals remain. 
A significant amount of the 
water supply is also used 
for mining operations and 

energy production. 

San Rafael River Basin: Alternative Futures Study

Hydrology
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San Rafael R iver

Green River

RIPARIAN                           
The riparian areas along 

the San Rafael River and its 
tributaries are especially 
important for the water 

quality. THE DESERT                       
The San Rafael Swell and 
the surrounding desert 

receive about 7 inches of 
rain annually. This moisture 

is typically received 
during late summer 

thunderstorms.

HYDROLOGY
The San Rafael River and its tributaries are important to both the San Rafael 
Watershed and the larger Colorado River drainage system.  The water 
resources available in the San Rafael watersheds come primarily from surface 
water sources rather than groundwater, which is important to both ecological 
and cultural attributes. Agricultural water use is by far the largest demand 
on the region’s water supply with industrial water use, primarily for energy 
production, coming in second. 

San Rafael River Basin: Alternative Futures Study
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The assessment model to the right spatially illustrates the distribution of least to most important 
locations for the region’s hydrologic resources. One of the primary uses of this assessment model is 
to assess the impact of any proposed action or planning strategy on the hydrology. 

Least Important: Areas with no, or very few, 
hydrologic concerns. Land use decisions in these 
areas would least likely adversely affect the 
region’s water quality and quantity. 

Most Important: Areas that are critical to the 
region’s water quality and quantity. These areas 
require the greatest amount of protection to 
ensure the quality of future water supplies. 

HYDROLOGY ASSESSMENT MODEL

Figure 3.3: Composite inventory map of hydrology.
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San Rafael R iver

Green River

Huntington Canyon                             
Huntington Canyon is 

important because of the 
scenic quality it brings to 
the area. Recreation and 

solitude opportunities are 
prevalent in this area.

Wasatch Plateau Foothills                           
Most of the community 

development has 
occured on the foothills 
of the Wasatch Plateau. 
Agriculture is dispersed 
throughout this area.

Little Grand Canyon                           
The wedge overlook 

is a beautiful place to 
experience the vast 

expanses of the San Rafael 
River Basin. This is one of 

the most important physical 
landmarks in the region. 

San Rafael River Basin: Alternative Futures Study
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San Rafael R iver

Green River

The San Rafael Desert                             
The desert is of cultural 

and physical importance. 
Grazing and agriculture 
occur throughout this 

region, with the river always 
present in the background.

The San Rafael Swell                             
The swell is considered 
one of the more unique 

geographic land markers in 
all of Utah. This area draws 

visitors nationally and 
internationally. 

SENSE OF PLACE
The unique landscape and cultural history of the San Rafael River Basin play 
a critical role in why this area has been inhabited throughout the years, while 
drawing in visitors from throughout the country. Residents and visitors alike 
seek solitude in the remote areas of the desert and mountainous region. The 
cultural charecteristics such as agriculture and grazing create the slower pace 
of life that locals say is invaluable. The sense of place in the San Rafael River 
Basin can be defined by landscape attributes, social and cultural attributes 
and the degree of isolation one can experience.

San Rafael River Basin: Alternative Futures Study
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The assessment model to the right spatially illustrates the distribution of least to most important 
locations to the region’s sense of place. One of the primary uses of this assessment model is to assess 
the impact of any proposed action or planning strategy on the region’s unique character. 

Least Important: Areas with least amount of the 
qualities that contribute to the sense of place. 
Land use decisions in these areas would least 
likely adversely affect the quality of the place.

Most Important: Areas that are critical to 
preserving the region’s unique sense of place. 
These areas are important to maintaining the 
region’s natural and cultural identity.

SENSE OF PLACE ASSESSMENT MODEL

Figure 3.4: Composite inventory map of sense of place.
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San Rafael R iver

Green River

MIXED CONIFER                             
The mixed conifer forest 
and cliff rim rock areas 

encompass the Wasatch 
Plateau and are home to 

most of the large game and 
birds of the area.

MOUNTAIN SHR
UB                            The 

mountain shrub region can 
be found on the foothills 
of the Wasatch Plateau 

and serves as an important 
migration corridor for many 

of the big game species.  

SAGEBRUSH                             
The sagebrush region 
is more wooded than 

other regions in the  San 
Rafael desert. This area is 
important for many of the 
grouse species. It is also 

important for the life cyle 
of many other animals 

inhabiting the area. 

San Rafael River Basin: Alternative Futures Study

Wildlife
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San Rafael R iver

Green River

DESERT SHRUB                             
The desert shrub region 
is classified as a harsher 
landscape. Its warmer 

termpatures offer refuge for 
animals during the winter 

months.
RIPARIAN                             

Higher species richness 
occurs along the San Rafael 
riparian corridor. Because of 
the rich plant life the river 
fosters, it provides habitat, 
food and nesting potential.

WILDLIFE
The San Rafael River Basin encompasses a diverse habitat spectrum, and 
supports a wide range of mammal, avian and aquatic wildlife. The northwest 
region of the study area, the Wasatch Plateau, has the highest wildlife species 
density, and therefore is a priority area for wildlife conservation. The rivers 
and riparian areas also serve as critical corridors for species movement into 
the more arid desert climate during certain parts of the year.   

San Rafael River Basin: Alternative Futures Study

Assessment Models 

57



CRITERIA

DATA INVENTORY

INVENTORY ASSESSMENT

Threatened Species                                
Threatened Species 
Habitats

Source: Utah AGRC

Endangered Species                                 
Designated 
Endangered Species 
Habitats

Source: Utah AGRC

Species Richness 
Location of all species 
present  

Source: Utah AGRC

Rivers                              
All major rivers

Source: Utah AGRC

_̂

_̂

_̂

_̂

_̂

_̂

_̂

_̂

£¤6

£¤89
£¤191

§̈¦70

PRICE

Emery

Ferron

Hanksville

Huntington

CASTLE DALE
Orangeville

Green River

Source: USFWS

WILDLIFE INVENTORY

¹0 10 205
Miles

San Rafael River Basin 
Alternative Futures Study

Data Source: AGRC
Created:1/2014

Wildlife Species Present: (one or 
multiple of): 
wild turkey, snowshoe hare, ruffed grouse, ring-necked 
pheasant, rocky mountain elk, pronghorn, mule deer, 
moose, mountain goat, hungarian partidge, sage grouse, 
gambel’s quail, desert bighorn sheep, chukar, california 
quail, band-tailed pigeon, blue grouse, black bear, bison

Threatened Species Designated Habitat

Rivers

Endangered Species Designated Habitat

The assessment model to the right spatially illustrates the distribution of least to most important 
locations for the region’s wildlife. One of the primary uses of this assessment model is to assess the 
impact of any proposed action or planning strategy on the region’s wildlife. 

Least Important: Areas with the least amount 
of habitat to support a rich wildlife community. 
Land use decisions in these areas would pose 
the least threat to wildlife. 

Most Important: Areas that are critical to the 
preserving the region’s wildlife communities. 
The habitats in these areas are important to 
preserve to maintain species richness. 

WILDLIFE

Figure 3.5: Composite inventory map of wildlife.
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THE WASATCH PLATEAU 
Agricultural lands in the 

San Rafael River Basin rely 
heavily on precipitation 

from the nearby mountains, 
which is stored in a number 
of reservoirs for later use. 

TRADITIONS                    
Castle Dale, Ferron, and 
Huntington have strong 
agricultural identities. 
Today, most fields are 

irrigated with piped water 
rather than flood irrigation. 

AGRICULTURE                 
Alfalfa is the primary crop 
grown in the fields of the 

San Rafael River Basin. 
Due to our increasingly 

globalizing economy, some 
alfalfa in the region is being 

shipped to China.

San Rafael River Basin: Alternative Futures Study

Working Lands
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San Rafael R iver

Green River

GRAZING                       
Livestock grazing currently 

occurs in much of this 
region, which is made up 
mostly of public land. The 
most viable grazing lands 

typically have slopes of less 
than 3 degrees, plenty of 
vegetation, and fall within 
close proximity to water.

WATER                               
Due to the arid nature 
of this region, water is 
an extremely valuable 
resource. Rivers and 

seasonal drainages provide 
necessary water for grazing.

WORKING LANDS 
Grazing and agricultural practices have been an important part of the region’s 
history since the communities along the Wasatch Plateau were founded in 
the 1870s. Much of the San Rafael River Basin’s identity is tied to agriculture 
to this day. The mountains neighboring these communities provide water 
for irrigation and vegetation for grazing during the summer months. Rivers, 
streams, lakes, and reservoirs are crucial to the continued operation of 
agriculture and grazing practices. 
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The assessment model to the right spatially illustrates the distribution of least to most important 
locations for the region’s working lands. One of the primary uses of this assessment model is to 
assess the impact of any proposed action or planning strategy on grazing and agriculture. 

Least Important: Areas with little or no criteria 
to support working lands. Land use decisions 
in these areas would pose the least threat to 
grazing and agriculture. 

Most Important: Areas that are rich in the 
criterita needed to support working lands. These 
areas also represent the lands most valuable to 
sustaining grazing and agricultural operations. 

WORKING LANDS

Figure 4.6: Composite inventory map of working lands.
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REGIONAL ANALYSIS
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Why do we create Land Use 
Allocation Models?
A  key  concept   of   bioregional planning 
is developing an understanding of the 
interrelationships and interdependencies 
between the physical, biological, and cultural 
components  of the region and how they 
contribute to key spatial patterns and, 
consequently, the fitness of future land use 
activities. Land use allocation models are the 
spatial representation of  the critical land uses. 

What are Land Use Allocation Models 
used for?
Land use allocation models are used to identify 
where certain activities occur on the landscape, 
and demonstrate where appropriate lands 
are for that activity. These models are used in 
conjunction with the assessment models as the 
building blocks of future scenario building. The 
land use allocation models are tiered from most 
suitable lands to maximum allowable lands 
based on set criteria specific for each use.  

Land Use Allocation Models for the 
San Rafael River Basin
The following land uses of the San Rafael River 
Basin have been identified for the construction 
of a land use allocation model due to their strong 
spacial presence on the landscape:

Agriculture - This model identifies where 
agriculture might occur within the region.

Criteria used: Prime farmland, farmland of 
statewide importance, other cultivated lands

Community Development - This model 
identifies areas where development might occur 
within the region, showing most suitable lands, 
and maximum allowable lands. 

Criteria used: Existing municipal boundaries, 
existing amenities, existing broadband 
networks, slopes less than 20 degrees, areas 
within 1/2 mile of major roads, areas where the 
road networks have the greatest density, and 
areas where development could occur based on 
land status (all BLM lands and lands with other 

Community 
Development 
Page 70

Grazing      
Page 74

Agriculture 
Page 68

Extractive 
Resources 
Page 72

LAND USE ALLOCATION MODELS
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special designation were removed.

Extractive Energy - This model identifies areas 
where extractive energy extraction might occur 
in the landscape. 

Criteria used: Coal, Oil & Gas and existing 
infrastructure

Grazing - This model identifies areas where 
grazing might occur in the landscape.

Criteria used: Slope, water and vegetation

Motorized Recreation -  This model identifies 
areas where motorized recreation might occur 
in the landscape.

Criteria used: Slope, existing trails, scenic points 
of interest.

Non - Motorized Recreation - This model 
identifies areas where non-motorized recreation 
might occur in the landscape. 

Criteria used: Degree of isolation, high 
geographic points, low geographic points, 

proximity to water.

Renewable Energy -  This model identifies 
areas where renewable energy development 
might occur in the landscape.

Criteria used :solar, wind and geothermal energy

Wildlife Conservation - This model identifies 
areas where wildlife conservation might occur 
in the landscape.

Criteria used: species richness, agricultural 
lands, endangered species habitat designations.

It is important to note that each land use 
allocation model has been created with the 
best available data.  The models are intended 
to provide insight in to the landscape and guide 
future planning efforts within the San Rafael 
River Basin. That being said, we have attempted 
to collect all relevant data through multiple 
sources. 

Non 
Motorized 
Recreation 
Page 78

Wildlife 
Conservation    
Page 82

Motorized 
Recreation 
Page 76

Renewable 
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AGRICULTURE

The agriculture land use allocation model is 
a spatial representation of the land use as it 
might occur in the landscape. This model takes 
into account existing lands used for agriculture 
as well as lands best suited for agricultural 
practices. The model to the right illustrates the 
allocation gradient for agriculture from most 
suitable lands to maximum allowable lands. The 
following process explains how each tier was 
identified:

TIER 1:
This  first tier consists of lands identified as 
“prime farmland” by the National Resource 
Conservation Service. Prime farmlands have 
the best combination of physical and chemical 
characteristics for producing food, feed, forage, 

fiber, and oilseed crops. These lands  play an 
important role in meeting the “nation’s short- 
and long-range needs for food and fiber” (NRCS).

TIER 2:
The second tier contains all of the components of 
Tier 1 along  with areas of “statewide importance.” 
These lands nearly meet requirements for prime 
farmland and produce high yields of crops when 
treated and managed according to acceptable 
farming methods (NRCS).

TIER 3:
The final tier contains all of the components 
from Tier 1 and Tier 2, as well as all other 
cultivated lands in the region. These additional 
cultivated lands include many areas that have 
been traditionally used as farmland within the 
region as well as all lands cultivated that do not 
meet the criteria for additional designation. 

TIER 1:          TIER 2 :               TIER 3:
Prime Farmland
Prime Farmland if Irrigated
Prime Farmland if Irrigated   
    and Drained

Farmland of State and Local                  
    Signi�cance
+ TIER 1

All Cultivated Lands
+ TIER 1
+ TIER 2
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TIER 1:         TIER 2:                        TIER 3:
Most suitable for community 
development:
5 or more criteria present

Moderately suitable for 
community development:
3 - 4 criteria present
+ TIER 1

All other lands suitable for community 
development:
1 - 2 criteria present
+ TIER 1

+ TIER 2  

- Municipal Boundaries
- Amenities
-Existing Broadband Networks
- Slope > 20%

- Within 1/2 mile of major roads

- Density of road network
- Developable lands ( Public lands and other   
   undevelopable lands not considered)

CRITERIA
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Total Criteria: 6

Each criteria has a value of one

COMMUNITY DEVELOPMENT

The community development allocation model 
is a spatial representation of the land use as it 
might occur in the landscape. This model takes 
into account existing lands used for community 
development as well as lands best suited for 
future community development. The model to 
the right illustrates the allocation gradient for 
community development from most suitable 
lands to maximum allowable lands. The following 
process explains how each tier was identified:

TIER 1:
This first tier consists of land with the “highest 
development potential” because it has the 
highest concentration of criteria present. These 
criteria include existing municipal boundaries, 
existing amenities, existing broadband 
networks, slopes less than 20 degrees, areas 

within ½ mile of major roads, areas where the 
road networks have the greatest density, and 
areas where development could occur based on 
land status (all BLM lands and lands with other 
special designation were removed). 

TIER 2: 
The second tier includes all lands identified 
as Tier 1 as well as lands identified as having 
moderate development potential.

TIER 3:
The final tier includes all lands identified as Tier 
1 and Tier 2, in addition to lands identified as 
having some community development potential. 
Tier 3 represents the maximum lands suitable 
for community development.
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EXTRACTIVE ENERGY

The extractive energy land use allocation model 
is a spatial representation of this land use as it 
might occur in the landscape. This model takes 
into account existing lands used for extractive 
energy as well as lands best suited for coal 
mining, oil and gas development, etc. The model 
to the right illustrates the allocation gradient 
for extractive energy from most suitable lands 
to maximum allowable lands. The following 
process explains how each tier was identified:

Tier 1: 
This first tier consists of the lands determined 
to have the highest potential based on the 
concentration of criteria that is present. These 
criteria include presence of coal seams and 
deposits, distance of coal seams and deposits 
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TIER 1:          TIER 2:                   TIER 3:
High Energy Potential:              
    10 + criteria

Moderate Energy Potential:       
    5-9 criteria 
+ TIER 1        

Low Energy Potential:   
    1-4 criteria
+ TIER 1  
+ TIER 2

Coal Seam
Coal Deposit
Oil & Gas Field

Coal Seams and Deposits 10m. from powerplant
Coal Seams and Deposits 5m. from powerplant 
Coal Seams and Deposits 1m. from road
Coal Seams and Deposits 3m. from mines

Coal Seams and Deposits 1m. from mines
Oil & Gas Units and Fields 1m. from   
   horizontally drilled path
Oil & Gas Fields 3m. from well

Oil & Gas Fields 1m. from well
Oil & Gas Fields 1m. from road

TOTAL CRITERIA: 12

CRITERIA Each criteria has a value of one
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from power plants, distance of coal seams and 
deposits from roads,  distance of coal seams and 
deposits from existing mines, presence of oil 
and gas fields distance of oil and gas fields from 
horizontally drilled paths, distance of oil and gas 
fields from horizontally drilled paths, distance of 
oil and gas fields from wells, and distance of oil 
and gas fields from roads. 

Tier 2:
The second tier includes all lands identified 
as Tier 1, as well as lands identified as having 
moderate energy potential.

Tier 3: 
The final tier includes all lands identified as Tier 
1 and Tier 2, in addition to lands identified as 
having low energy potential. Tier 3 represents 
the maximum lands suitable for extractive 
energy development. 
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GRAZING
The grazing land use allocation model is a spatial 
representation of this land use as it might occur 
in the landscape. This model takes into account 
existing lands used for grazing as well as lands 
best suited for grazing practices. The model to 
the right illustrates the allocation gradient for 
grazing from most suitable lands to maximum 
allowable lands. The following process explains 
how each tier was identified:

Tier 1: 
This first tier consists of the lands determined 
to have the highest potential for grazing based 
on the concentration of criteria that is present. 
These criteria include slope, broken down in the 
flowing increments listed from most suitable 
to least suitable: 0-3 degrees, 3-10 degrees, 
10-30 degrees, and greater than 30 degrees; 
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TIER 1:          TIER 2:                   TIER 3:
Most Suitable for Grazing:           
6 or More Criteria

Moderately Suitable for   
    Grazing: 3-5 Criteria
+ TIER 1

All Other Lands with Grazing 
Potential: 0-2 Criteria
+ TIER 1
+ TIER 2

Greater than 30 degree slope (0)
10-30 degree slope (1)
3-10 degree slope (2)
0-3 degree slope (3)

No water source within 2 miles (-2)
1 water source within 2 miles (1)
2 water sources within 2 miles (2)
1 water source within 1 mile (3)

Multiple water wources within 1 mile (4)
Vegetation least suitable for grazing (1)
Vegetation moderately suitable for   
    grazing (2)

CRITERIA Each criteria has a  unique value as follows:
Vegetation suitable for grazing (3)
Vegetation most suitable for grazing (4)

MAXIMUM CRITERIA POSSIBLE : 11

water availability, with multiple water sources 
available within 1 mile being the most suitable 
and no water sources within 2 miles being the 
least suitable; and  vegetation, which was broken 
down by vegetation suitable for grazing on a 
scale of 1-4 with 4 being the most suitable.  

Tier 2:
The second tier includes all lands identified 
as Tier 1, as well as lands identified as having 
moderate grazing potential.

Tier 3: 
The final tier includes all lands identified as 
Tier 1 and Tier 2, in addition to all other lands 
identified as having some potential for grazing. 
Tier 3 represents the maximum lands suitable 
for grazing.

San Rafael River Basin: Alternative Futures Study

Grazing

74



_̂

_̂

_̂

_̂

_̂

_̂

_̂

_̂

£¤6

£¤89

£¤191£¤6

§̈¦70

PRICE

Emery

Ferron

Hanksville

Huntington

CASTLE DALE
Orangeville

Green River

San Rafael River Basin 
Alternative Futures Study

Data Source: AGRC
Modified: 5/2014 ¹

0 10 205
Miles

GRAZING
ACTIVITY ALLOCATION MODEL

TIER 1 TIER 2 TIER 3

San Rafael River Basin: Alternative Futures Study

Land Use Allocation Models

75



TIER 1:          TIER TWO:               TIER 3:
Most suitable for motorized 
recreation:
5-6 criteria present

Moderately suitable for 
motorized recreation:
4 criteria present
+TIER 1

All other lands with motorized 
recreation potential:
1-3 criteria present
+TIER 1
+TIER 2

- Within one mile of existing BLM                                      
  designated trails
- Within one mile of existing OHV trails

- ½ mile away from rivers/streams
- ½ mile from BLM designated “scenic points of                          
   interest”

- On slopes less than 25 degrees
-Within 2 miles of existing town centers

 CRITERIA   Each criteria has a value of one

_̂

_̂

_̂

_̂

_̂

_̂

_̂

_̂

PRICE

Emery

Ferron

Hanksville

Huntington

CASTLE DALE
Orangeville

Green River

£¤6

£¤89

£¤191£¤6

§̈¦70

_̂

_̂

_̂

_̂

_̂

_̂

_̂

_̂

PRICE

Emery

Ferron

Hanksville

Huntington

CASTLE DALE
Orangeville

Green River

£¤6

£¤89
£¤191£¤6

§̈¦70

Total Criteria: 6

_̂

_̂

_̂

_̂

_̂

_̂

_̂

_̂

PRICE

Emery

Ferron

Hanksville

Huntington

CASTLE DALE
Orangeville

Green River

£¤6

£¤89
£¤191£¤6

§̈¦70

MOTORIZED RECREATION

The motorized recreation allocation model is 
a spatial representation of the land use as it 
might occur in the landscape. This model takes 
into account existing lands used for motorized 
recreation as well as lands best suited for future 
motorized recreation development. The model 
to the right illustrates the allocation gradient for 
motorized recreation from most suitable lands 
to maximum allowable lands. The following 
process explains how each tier was identified:

TIER 1: 
This first tier consists of the lands determined 
to have the highest potential for motorized 
recreation based on the concentration of criteria 
that is present. These criteria include areas 
within one mile of existing BLM designated trails, 

areas within one mile of existing OHV trails, ½ 
mile away from rivers/streams, ½ mile from 
BLM designated “scenic points of interest,”on 
slopes less than 25 degrees, and areas within 2 
miles of existing town centers.

TIER2:
The second tier includes all lands identified 
as Tier 1, as well as lands identified as having 
moderate motorized recreation potential.

TIER 3: 
The final tier includes all lands identified as 
Tier 1 and Tier 2, in addition to all other lands 
identified as having some potential for motorized 
recreation. Tier 3 represents the maximum lands 
suitable for motorized recreation.
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NON-MOTORIZED RECREATION
The non-motorized recreation allocation model 
is a spatial representation of the land use as 
it might occur in the landscape. This model 
takes into account existing lands used for non-
motorized recreation as well as lands best 
suited for future non-motorized recreation 
development. The model to the right illustrates 
the allocation gradient for non-motorized 
recreation from most suitable lands to maximum 
allowable lands. The following process explains 
how each tier was identified:

TIER 1:
This first tier consists of the lands determined 
to have the highest potential for non-motorized 
recreation based on the concentration of criteria 
that is present. These criteria include areas 

within one mile of existing BLM designated 
trails, ½ mile to rivers/streams, areas within 
the “degree of isolation” assessment map, 
areas within the natural landscape “sense of 
place” assessment map, within ½ mile of BLM 
designated “scenic points of interest,” on slopes 
between 0–10 degrees, on slopes  between 25–
85 degrees.

TIER 2:
The second tier includes all lands identified 
as Tier 1, as well as lands identified as having 
moderate non-motorized recreation potential.

TIER 3: 
The final tier includes all lands identified as 
Tier 1 and Tier 2, in addition to all other lands 
identified as having some potential for motorized 
recreation. Tier 3 represents the maximum lands 

TIER 1:          TIER TWO:               TIER 3:
Most suitable for non-motorized 
recreation:
5 or More Criteria

Moderately suitable for 
non-motorized recreation:
3-5 Criteria
Tier 1 +

All other lands with non motorized recreation 
potential:
0-2 Criteria
Tier 1 +
Tier 2 +

CRITERIA
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-  Within one mile of existing           
   BLM designated trails
- ½ mile to rivers/streams
    

- Within the “degree of isolation map”
- In an area within the “sense of place”
  assessment map
- ½ mile from BLM designated “scenic    
  points of interest”

- On slopes between 0–10 degrees

- On slopes between 25–85 degrees

TOTAL CRITERIA: 7

Each criteria has a value of one
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TIER 1:          TIER 2:                   TIER 3:
High Solar Potential: 6.5 - 7.0    
   DNI, kWh/sq. meter/day

Moderate Solar Potential:                
   6.25 - 6.5 DNI, kWh/sq.    
   meter/day
Moderate Wind Potential:   
   Class B
+ TIER 1

Low Solar Potential: 6.0 - 6.25  
   DNI, kWh/sq. meter/day
Low Wind Potential: Class C
Geothermal Potential
+ TIER 1 
+ TIER 2 
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RENEWABLE ENERGY

The renewable energy land use allocation model 
is a spatial representation of this land use as it 
might occur in the landscape. This model takes 
into account lands best suited for renewable 
energy development. The model to the right 
illustrates the allocation gradient for renewable 
energy from most suitable lands to maximum 
allowable lands. The following process explains 
how each tier was identified:

TIER 1:
This  first tier consists of lands identified as 
having the highest solar potential in the region 
by the Utah Renewable Energy Zone Task Force 
(UREZ). These solar zones identified have a 
Direct Normal Irradiance (DNI) 6.5-7.0 kWh per 
square meter per day. 

TIER 2:
The second tier contains all of the components of 
Tier 1, along with areas in the region identified 
as having moderate solar and wind potential. 
These solar zones identified have a Direct Normal 
Irradiance (DNI) 6.25-6.5 kWh per square meter 
per day. The wind zones identified are listed as 
Class B. There are no Class A zones in the region.

TIER 3:
The final tier contains all of the components from 
Tier 1 and Tier 2, along with areas in the region 
identified as having low solar and wind potential 
and zones with geothermal potential. These solar 
zones identified have a Direct Normal Irradiance 
(DNI) 6.0-6.25 kWh per square meter per day. 
The wind zones identified are listed as Class C. 
This tier represents the maximum potential for 
renewable energy development

San Rafael River Basin: Alternative Futures Study
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TIER 1:          TIER 2:                    TIER 3:
Most suitable for wildlife 
conservation:
20 or more criteria present

Moderately suitable for wildlife 
conservation:
15 - 19 criteria present
+ TIER 1

All other lands with wildlife conservation 
potential:
9 - 14 criteria present
+ TIER 1
+ TIER 2

Wildlife Species Present: 
wild turkey, snowshoe hare, ru�ed 
grouse, ring-necked pheasant, Rocky 
Mountain elk, pronghorn, mule deer, 
moose, mountain goat, hungarian 

partidge, sage-grouse, Gambel’s quail, desert 
bighorn sheep, chukar, California quail, 
band-tailed pigeon, blue grouse, black bear, 
bison

- Threatened species habitat present
- Endangered species habitat present
- Working (agricultural) lands
- 1 for communities
- Rivers

CRITERIA

Total Critera: 25

Each criteria has a value of one
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WILDLIFE CONSERVATION
The wildlife conservation allocation model is 
a spatial representation of the land use as it 
might occur in the landscape. This model takes 
into account existing lands highly desirable for 
wildlife conservation as well as lands best suited 
for future wildlife conservation. The model to 
the right illustrates the allocation gradient for 
wildlife conservation from most suitable lands 
to maximum desirable lands. The following 
process explains how each tier was identified:

TIER 1: 
This first tier consists of the lands determined 
to have the highest potential for non-motorized 
recreation based on the concentration of criteria 
that is present. These criteria include the 
following habitats: wild turkey, snowshoe hare, 
ruffed grouse, ring-necked pheasant, Rocky 

Mountain elk, pronghorn, mule deer, moose, 
mountain goat, Hungarian partridge, sage-
grouse, Gambel’s quail, desert bighorn sheep, 
chukar, California quail, band-tailed pigeon, blue 
grouse, black bear, bison, threatened species 
present, endangered species, working lands, 
rivers, reservoirs, -1 for land in communities.

TIER 2:
The second tier includes all lands identified 
as Tier 1, as well as lands identified as having 
moderate wildlife conservation potential.

TIER 3: 
The final tier includes all lands identified as 
Tier 1 and Tier 2, in addition to all other lands 
identified as having some potential for wildlife 
conservation.
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REGIONAL ANALYSIS
Biophysical
Climate
Geology
Soils
Hydrology
Wildlife
Vegetation

Social
Hydrology
Culture
Land Status

FUTURES
Alternative A: Business as Usual

Alternative B: Heritage Communities
Alternative C: Recreation Hub
Alternative D: Diverse Energy
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PRE-ANALYSIS
Aerial Survey

Stakeholder Meetings
Visual Survey

Site Visits
Case Studies

Expert Lectures
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Assess

Recommendations 
and Implementation

ASSESSMENT MODELS
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Place

Working
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Scenarios

“building blocks for futures”

Priorities Identified

No

Yes

Maybe

PART 5   FUTURES
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COAL
Coal extraction and development sustains the 
communities of the San Rafael River Basin. 
But despite multiple retrofittings, the three 
coal power plants in the region will soon be 
obsolete. What will be the next economic 
driver for the area? This future recognizes the 
importance of coal in the area.

RECREATION
The Wasatch Plateau and San Rafael Desert have 
seen recreational development throughout the 
years. Although there are many stunning slot 
canyons and open vistas, this area has been 
developed mostly for motorized recreation. 
This  scenario gives land use priority primarily 
to motorized recreation. 

HIGHWAY 10 DEVELOPMENT
The small-town feel is important to communities in the San Rafael River Basin. These communities 
were founded and laid out according to the Plat of Zion, which was based on principles of agrarianism 
and community. This experience, however, is being threatened as development continues to push 
outward along the Highway 10 corridor. This scenario demonstrates the large amount of land 
reserved for development, if emphasis is not placed on creating revitalized downtown centers. 

WATER
Water is critical to sustaining the local 
communities and agriculture. In order to supply 
the region with food and clean water, water 
quality and quantity must be a high priority. This 
scenario, however, may threaten the attributes 
important to protecting water quality such as 
riparian areas, water extraction for irrigation, 
and too much water use in reservoirs. 

SUBSISTENCE LIVING
Agriculture and grazing give the San Rafael 
River Basin the character and feel residents 
cherish. Although this scenario prioritizes the 
continuation of crops and grazing livestock, they 
are second to the development of coal, therefore, 
these subsistence land uses may become less 
prevalent on the landscape. 

AGING POPULATION
The communities in the San Rafael Watershed 
have been experiencing a change in their 
population demographics. The lack of jobs has 
forced many in the younger generations to move 
away. The phenomenon may be exacerbated has 
land prices increase and water become scarce. 
This future considers this population “flight.”

ALTERNATIVE FUTURE A: BUSINESS AS USUAL

San Rafael River Basin: Alternative Futures Study
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Figure x.x: Enlargements of some of the important 
components of Alternative Future  A. 
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WHAT DOES THIS LOOK LIKE?

Motorized Recreation 
Development- 
Motorized recreation 
will continue to have 
a strong presence on 
the landscape, based 
on local and external 
demand.  

Empty Store Fronts- 
Communities here 
dependent on coal 
extraction for  
economic growth. 
Without economic 
diversification small 
businesses cannot 
subsist.

Departure of Youth - 
After completing high 
school the younger 
generations have no 
reason to stay. There 
are very few substantial 
career  and education 
opportunities.

A Dwindling River - The 
San Rafael River and 
the tributaries feeding 
into it are seeing less 
annual flow, and may 
not be able to keep up 
with current and future 
demand. 

Until the End of Coal-    
Coal will continue to 
dominate land-use 
decisions; coal trucks 
passing through 
downtown every two 
minutes will be a 
reality.

Figure 5.2: Enlargements of important components of 
Alternative Future A. 
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HOW WAS THIS FUTURE CREATED?
The story told in the scenario on the previous 
page provided the building blocks for this 
alternative future.  Alternative Future A was 
created by, first, prioritizing land uses in 
accordance with the values of the scenario. The 
land uses and the tier in which they occur in this 
future were derived from land use allocation 
models in Part 4 of this study. These land uses 
were then tested against specific assessment 
models created in Part 3 of this study. The lack 

of assessment models used in the diagram 
below demonstrates how the current situation 
may neglect some critical landscape functions, 
such as hydrology, sense of place and wildlife. 
For example, below we see that development 
is the first land use priority, but currently 
development is allowable everywhere except in 
W.S.A. and on working lands, therefore those are 
the only models used to assess the fitness of that 
land use. This process is used for each land use 
and the resulting models are combined to create 
Future A.
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ALTERNATIVE FUTURE A: CONSTRUCTION DIAGRAM
Set Land

Use 
Priorities

Allocate
Land 
Uses

Mitigate
Land Uses

1.

2.

3.

Working Lands

Denotes 
con�icting 

land use

+ + + Output
Future

Figure: 5.1 Construction diagram for Alternative future A
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WHAT DOES THIS MEAN FOR IMPORTANT BIOPHYSICAL AND SOCIAL 
COMPONENTS AND OTHER LAND USES?

Assessment Model Evaluation Impact on Land Uses

The health safety + welfare of the citizens in the 
SRRB may be compromised because of the high 
emphasis placed on energy extraction. Rivers 
may become polluted and land may become 
degraded due to extraction in sensitive areas.  

Agriculture is prioritized in the landscape where 
it does not conflict with energy extraction and 
development.  

Grazing occurs almost everywhere in the 
landscape, except in areas where it directly 
conflicts with energy extraction. 

Community development is maximized and 
occurs in an ad hoc fashion along the highway 
corridor. 

Energy extraction will degrade the hydrological 
systems. Pollution of the rivers and tributaries 
will degrade sensitive hydrologic habitats, and 
high water use for drilling may make water more 
scarse.  

Opportunities for OHV recreation are preserved, 
although future development of this land use 
may become limited due to energy extraction. 

Non-motorized recreation opportunities are 
present only in areas where extraction and 
grazing/agriculture do not occur. 

The natural and cultural landscape, important 
to the region’s heritage and identity, is degraded 
in this future due to the high priority energy 
extraction takes. Scenic places may be tainted 
with veiws of drilling rigs in the background.

Wildlife habitats may experience large amounts 
of disturbance both because of sprawling 
development patterns that encroach upon 
sensitive areas and because of landscape 
degredation due to extraction. 

Areas important to sustaining the continued 
operation of the region’s working lands  are 
prioritized for grazing and agriculture, and few 
proposed land uses interfere with these areas. 

Conventional energy extraction and development 
are a high priority in this future. All lands that 
have coal development potential are reserved 
for energy extraction. 

Economic reliance on energy extraction is 
continued in this future, and all potential areas 
for energy development are developed. 

Conservation of areas critical for wildlife is not a 
priority in this future. Riparian corridors are not 
of high conservation value. 

This source of energy is not promoted and is not 
developed in this future.

Extractive Resources:
Favorable

Agriculture: 
Somewhat Favorable

Hydrology:
Unfavorable

Sense of Place:
Unfavorable

Wildlife:
Unfavorable

Working Lands:
Somewhat Favorable

Health, Safety , Welfare:
Unfavorable 

Community Development:
Favorable

Extractive Energy:
Favorable

Grazing:
Somewhat Favorable

Motorized Recreation:
Somewhat Favorable

Non-Motorized Recreation:
Unfavorable

Renewable Energy: 
Unfavorable

Wildlife Conservation: 
Unfavorable

San Rafael River Basin: Alternative Futures Study
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VIEWS

WATER

RECREATIONRURAL CHARACTER

SMALL-TOWN COMMUNITY

The varied topography of the San Rafael River 
Basin lends itself to amazing long-distance 
views. From the upper elevations of the Wasatch 
Plateau, the surrounding landscape can be seen 
for miles. Protection of these views are important 
to long-time residents and visitors alike as they 
reinforce the region’s sense of place. 

The communities along the Wasatch Plateau 
have strong ties to their pioneer roots. This  
legacy, passed down through generations, 
is preserved in traditional practices such as 
agriculture and commemorated in plaques and 
markers around the towns. In this scenario the 
importance of local traditions is maintained 
through preservation of these practices.   

The small-town feel is important to communities in the San Rafael River Basin. These communities 
were founded and laid out according to the Plat of Zion, which was based on principles of agrarianism 
and community. The town centers were intended to be used for education, administration, cultural 
events, and worship.  This experience, however, is being threatened as development continues to 
push outward along the Highway 10 corridor. This scenario favors strong town centers, which are 
important to preserving a small-town feel while also providing amenities in close proximity.

Water is critical to sustaining the local 
communities and agriculture. In order to supply 
the region with food and clean water, water 
quality and quantity must be a high priority. This 
scenario, therefore, recognizes that attributes 
important to protecting water quality such as 
riparian areas should be protected. Additionally, 
water-conserving measures should be stressed.

TRADITIONS

The amount of open and undeveloped space is 
important to the rural character of the region. 
The ruralness fosters a sense of self-reliance. 
In order to preserve this unique character, this 
scenario favors preservation of open space. 
Subdividing valuable agricultural lands and 
open space is discouraged.

The amount  of choices when it comes to recreation 
is important to the residents, and this is a value 
they share with visitors as well. The spectrum 
of recreation offered, from snowmobiling and 
hunting in the Wasatch Plateau to hiking and 
ATVing in the desert, should be protected by 
finding solutions to accommodate all users. 

ALTERNATIVE FUTURE B: HERITAGE COMMUNITIES

San Rafael River Basin: Alternative Futures Study

Heritage Communities
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WHAT DOES THIS LOOK LIKE?

Community Identity - 
Support and preserve 
the community feel 
by investing in local 
business and family 
ranches. Look to Local 
First movements in 
nearby Wayne County.  

Working Lands - 
Traditional economies 
of grazing operations 
and agriculture 
are emphasized. 
Waterways are 
protected to protect 
future water supply.

Self-Reliance - Small-
scale farms and solar 
panels are encouraged 
within the areas 
identified as suitable 
for development, 
minimizing impacts of 
development.

Legacy - Celebrate 
the history of the 
communities by 
reviving traditional 
town developments  
and preserving 
historically significant 
features. 

Centralize Development- 
Revitalize main 
streets by encouraging 
development close to 
existing town centers 
and develop gateways 
to the Swell, similar  to 
Panguitch, Utah. 

Figure 5.4 Enlargements of some of the important 
components of Alternative Future B. 
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HOW WAS THIS FUTURE CREATED?
The Heritage Communities Aternative Future 
was created by first prioritizing land uses in 
accordance with the values of this scenario. The 
land uses and the tier in which they occur in this 
scenario were derived from land use allocation 
models in Part 4 of this study. These land uses 
were then tested against the assessment models 
created in Part 3 of this study to discover 

conflicts. For example, in the diagram below, 
development at Tier 2 was the first priority. 
Development at this tier was then tested against 
WSAs, NCAs, and each assessment model to find 
out where this land use could be considered 
incompatible or would require mitigation. 
Anywhere a conflict occurred, development 
was removed as an appropriate land use. The 
result is a model identifying suitable areas for 
development within the constraints. 
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Figure: 5.1 Construction diagram for Alternative future A
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WHAT DOES THIS MEAN FOR IMPORTANT BIOPHYSICAL AND SOCIAL 
COMPONENTS AND OTHER LAND USES?

San Rafael River Basin: Alternative Futures Study

Futures
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Assessment Model Evaluation Impact on Land Uses

Safe development is a goal, so development 
is prohibited in areas with high risk of natural 
disasters. This restricts future development 
from occuring in areas susceptible to landslides, 
flooding, and wildfire.  

This future uses the maximum extent of lands 
suitable for agriculture. In areas zoned for other 
uses, agriculture is still present.  

Grazing occurs almost everywhere in the 
landscape, except in areas of ecological concern 
like riparian zones. 

Grazing occurs almost everywhere in the 
landscape, except in areas of ecological concern 
like riparian zones. 

The extensive emphasis on agriculture and 
grazing will affect the water quantity and quality. 
Steps have been taken to restrict these and other 
incompatible land uses in riparian areas, but 
additional mitigation will be required. 

Opportunities for OHV recreation are preserved, 
although emphasis on preserving the sense of 
place limit the extent of this land use. 

The diversity of opportunities for OHV recreation 
are maintained, although emphasis on grazing 
will place limitations on this activity.

The natural and cultural landscape, important to 
the region’s heritage and identity, is emphasized 
in this future in an effort to preserve the unique 
character for both long-time residents and 
visitors alike. 

As a result of much of the attention to preserving 
the natural character, important ecological 
habitats and wildlife have relatively few threats. 
However, no additional wildlife protection 
measures are established. 

Areas important to sustaining the continued 
operation of the region’s working lands  are 
prioritized for grazing and agriculture, and few 
proposed land uses interfere with these areas. 

The energy and minerals that these resources 
provide are not prioritized in this future, so other 
land uses more compatible with the traditions 
and heritage dominate the areas rich in these 
resources.

Economic reliance on energy extraction is 
replaced by economies of grazing and agriculture, 
which reduces available lands for this activity.  

Conservation of areas critical for wildlife occurs 
as a result of efforts to preserve the natural 
landscape. 

This source of energy is promoted, within the 
confines of agriculture and grazing, to foster 
self-reliant communities. 

Extractive Resources:
Unfavorable

Agriculture: 
Favorable

Hydrology:
Somewhat Favorable

Sense of Place:
Favorable

Wildlife:
Somewhat Favorable

Working Lands:
Favorable

Health, Safety & Welfare:
Favorable 

Community Development:
Somewhat Favorable

Extractive Energy:
Unfavorable

Grazing:
Favorable

Motorized Recreation:
Somewhat Favorable

Non-Motorized Recreation:
Somewhat Favorable

Renewable Energy: 
Somewhat Favorable

Wildlife Conservation: 
Favorable



RECREATION
The vast array of recreation opportunities in the the San Rafael River Basin from hunting and fishing 
to hiking and ATVing, add to the vibrancy of the area. This “Recreation Hub” future draws attention 
to the habitat conservation and non-motorized recreation potential. A recreation future takes into 
consideration the economic and social benefits recreation can bring to the area by demonstrating 
the opportunity to market the Swell, Joes Valley and Huntington Canyon as destinations for future 
generations to enjoy. Additionally, this scenario proposes the potential of federal land designations 
within certain areas of the San Rafael River Basin in order to bolster visability of the area. 

GATEWAY COMMUNITIES
The communities of the area have a unique 
opportunity to become the gateways to the 
recreation opportunities of the area. Investment 
in recreation-oriented businesses and amenities 
could diversify the economy. Service businesses 
could also provide employment opportunities 
for the younger generations.   

TRADITIONS
Agriculture and grazing are ubiquitous 
throughout the region, and this future 
recognizes their importance as both traditional 
land uses and subsistence practices. Although 
development sometimes overrides agriculture, 
it is noted that the two should coexist where 
possible. 

RIPARIAN CORRIDORS
Water is critical to sustaining the local 
communities, agriculture and wildlife. This 
future recognizes the importance of protecting 
the San Rafael watershed, from the headwaters 
to the confluence with the Green river, for 
future generations. Development that stymies a 
healthy river corridor along the riparian system 
is discouraged. 

CONSERVATION
Habitat conservation is a high priority in this 
future. Not only does this future recognize 
the importance of riparian corridors for 
conservation, it expresses how vital connected 
conservation lands are for the continuation of a 
high species density. 

MULTI-USE
This recreation-based future focuses on 
compatible land uses and aims to bolster them. 
For example, conservation and non-motorized 
recreation can acceptably exist in the same 
areas. Grazing and motorized recreation may all 
exist in the same areas, in certain locations. 

ALTERNATIVE C: RECREATION HUB 
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¹ Figure 5.6: Enlargements of some of the important 
components of Alternative Future  C. 
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WHAT DOES THIS LOOK LIKE?

Recreation 
Opportunities - Expand 
recreation by exploring 
trail and infrastructure 
related grants. Support 
local recreation 
advocacy groups. 

Centralized 
Development - Create 
downtown centers that 
support recreation. 
Provide retail and 
hospitality amenities 
to bolster the full 
recreation experience.

Riparian Corridors- The 
San Rafael River and 
its tributaries are the 
lifeblood of the area. 
Development proposals 
that infringe upon the 
integrity of the river 
could be detrimental.

Multi-Use - Develop 
plans that incorporate  
compatable landuses 
such as, conservation 
and non-motorized 
recreation are 
encouraged.

Conservation Priority- 
Preservation of the 
unique and impressive 
landscape is high 
priority. The legacy of 
the SRRB should be 
one of preservation for 
future generations. 
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were then tested against the assessment models 
created in Part 3 of this study. For example, in 
the diagram below,  non motorized recreation 
at Tier 3 was the first priority. Non-motorized 
recreation was then tested against health/
safety/welfare and working lands. Anywhere a 
conflict occurred, non-motorized recreation was 
removed as an appropriate land use. The result 
is a model identifying suitable areas for non-
motorized recreation within the constraints. 
This process is then continued for each land use. 

HOW WAS THIS FUTURE CREATED?
The story told in the scenario on the previous 
page provided the building blocks for this 
alternative future.  Alternative Future C was 
created by, first, prioritizing land uses in 
accordance with the values of the scenario. The 
land uses and the tier in which they occur in this 
future were derived from land use allocation 
models in Part 4 of this study. These land uses 

Figure 5.5: Alternative Future C Construction Diagram
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WHAT DOES THIS MEAN FOR IMPORTANT BIOPHYSICAL AND SOCIAL 
COMPONENTS AND OTHER LAND USES?

Assessment Model Evaluation Impact on Land Uses

Safe and visually appealing development is a 
goal so development is prohibited in areas with 
high risk of natural disasters, including wildfires, 
landslides, and floods. 

Although agriculture is not eliminated, new 
agricultural lands are not heavily encouraged, 
unless in smaller areas. 

Grazing occurs in many areas where it is a 
compatible land use with recreation and 
conservation. 

Community development occurs in concentrated 
nodes in this future, in order to provide amenities 
for recreationalists. 

The river is one of the many visual keystones 
of this area, especially for recreational uses.
Therefore this future does not allow any land 
use to occur near the river that may endanger it 
or its hydrological functions. 

Opportunities for OHV recreation are preserved 
and expanded in ways that do not disrupt the 
natural beauty of the landscape. 

Non-motorized recreational opportunities are 
abundant in this future. Careful consideration of 
trail construction and amenities occurs. 

The natural and cultural landscape, important to 
the region’s heritage and identity, is emphasized 
in this future in an effort to preserve the unique 
character for both long-time residents and 
visitors alike. 

As a result of much of the attention to preserving 
the natural character, important ecological 
habitats and wildlife have relatively few threats. 
However, conflict may arise with recreational 
users and wildlife. 

No new working lands such as grazing and 
agriculture are established. Working lands 
are still important, but if they interfere with 
recreation or conservation, they are eliminated.

The energy and minerals that these resources 
provide are not prioritized in this future, 
because other land uses such as recreation are 
prioritized throughout the landscape.

Economic reliance on energy extraction is 
replaced by economies of recreation. Service 
sector jobs replace mining positions. 

Conservation of areas critical for wildlife occurs 
as a result of efforts to preserve the natural 
landscape. 

Renewable energy is not prioritized in this 
future because focus is placed on a service-based 
economy. 

Extractive Resources:
Unfavorable

Agriculture: 
Somewhat Favorable

Hydrology:
Favorable

Sense of Place:
Favorable

Wildlife:
Somewhat Favorable

Working Lands:
Somewhat Favorable

Health, Safety & Welfare:
Favorable 

Community Development:
Somewhat Favorable

Extractive Energy:
Unfavorable

Grazing:
Somewhat Favorable

Motorized Recreation:
Favorable

Non-Motorized Recreation:
Favorable

Renewable Energy: 
Unfavorable

Wildlife Conservation: 
FavorableOutput = 

Future
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EXTRACTIVE ENERGY

WATER

AGRICULTURERECREATION

GRAZING 

Community economies in the region emphasize extractive energy. The coal industry alone employs 
40% of the county’s residents and provides these communities with a higher tax base than other 
rural Utah counties. However, coal resources are depleting. Rocky Mountain Power, a major power 
company in Utah, intends to reduce reliance on coal by 15% in the 10 next years and does not plan 
to build additional coal-fired generating capacity.  Natural gas, on the other hand, exceeded coal 
production for the first time in 2010, and this trend is expected to continue.

Utah’s renewable energy potential is vast and 
diverse, rivaling most neighboring states. The 
state has set a voluntary renewable portfolio 
goal of 20% by 2025. Renewable energy studies 
by the state show abundant opportunities for 
solar and wind in the San Rafael River Basin. 

Livestock grazing is the most widespread economic land use in Utah and continues to play an 
important role in the economic development of rural communities. In 2007, the estimated value 
of livestock and livestock production was estimated at $950.8 million dollars in the state. However, 
uncertainties face livestock grazing. Current challenges to ranching include declining profitability, 
urbanization, growing environmental concerns, and competing water rights.

Water quantity and storage capacity is important 
to sustaining industrial and agricultural 
activities. Currently, the coal-fired power plants 
that operate in the San Rafael River Basin are 
two of the largest water users in the area, using 
approximately 26,000 acre-feet annually. 

RENEWABLE ENERGY

In Utah, outdoor recreation generates $12.0 
billion in consumer spending and $856 million 
in state and local revenue. This translates to 
122,000 jobs for Utahns. Preserving access to 
outdoor recreation in the San Rafael River Basin  
is important for the local and state economy, 
businesses, and the communities. 

Communities here were built  on agriculture and 
crop production remains an important economic 
and cultural activity.  In 2002, there were 459 
farms in Emery County, and only a quarter of 
these farms are currently greater than 50 acres.  
This scenario preserves this mix of small and 
large farms to add diversity to the local economy.

ALTERNATIVE FUTURE D: DIVERSE ECONOMY

2068 UTAH’S REMAINING RECOVERABLE COAL RESOURCE 
WOULD LAST FOR THE NEXT 54 YEARS - OR UNTIL THE 
YEAR 2068 - IF MINED AT PRESENT PRODUCTION RATES
Source: Calculations based on UGS, Utah Energy Statistics, Table 2.3
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WHAT DOES THIS LOOK LIKE?

Figure 5.8 Enlargements of some of the important 
components of Alternative Future D. 

Wind Energy -  The 
mouth of Huntington 
Canyon is one area that 
has been identified 
as a wind zone. 
Wind power could 
be integrated with 
current uses.  

Agri-tourism - To 
sustain the numerous 
small, operational farms 
and provide lodging for 
tourists, farms could 
look to agricultural 
activities that bring 
visitors to stay. 

National Conservation 
Area - Energy 
development will occur 
outside of additional 
land designation areas 
to preserve its natural 
character for recreation 
opportunities. 

Service Hub - 
Establishing hubs for 
energy production 
relies on existing 
skillsets and provides 
additional jobs to 
attract a younger 
workforce. 

NCA

Industrial 
Development -  With 
coal, oil, and natural 
gas resources nearby, 
these areas have 
been identified as 
suitable for supporting 
extractive industries. 
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HOW WAS THIS FUTURE CREATED?
The Diverse Economy alternative future 
was created by first prioritizing land uses in 
accordance with the values of the scenario. The 
land uses and the tier in which they occur in this 
scenario were derived from land use allocation 
models in Part 4 of this study. These land uses 
were then tested against the assessment models 
created in Part 3 of this study to discover conflicts. 
For example, in the diagram below, extractive 

energy at Tier 2 was the first priority. Energy 
at this tier was then tested against WSAs, NCAs, 
and each assessment model to find out where 
this land use could be considered incompatible 
or would require mitigation. Anywhere a conflict 
occurred, extractive energy was removed as 
an appropriate land use. The result is a model 
identifying suitable areas for extractive energy 
within the constraints. This process is continued 
for each land use, and the resulting models are 
combined to create Alternative Future D.

Figure 5.7: Alternative Future D Construction Diagram
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WHAT DOES THIS MEAN FOR IMPORTANT BIOPHYSICAL AND SOCIAL 
COMPONENTS AND OTHER LAND USES?

Assessment Model Evaluation Impact on Land Uses
Extractive Resources:
Somewhat Favorable

Agriculture: 
Somewhat Favorable

Hydrology:
Somewhat Favorable

Sense of Place:
Somewhat Favorable

Wildlife:
Somewhat Favorable

Working Lands:
Somewhat Favorable

Health, Safety & Welfare:
Favorable 

Community Development:
Favorable

Extractive Energy:
Somewhat Favorable

Grazing:
Favorable

Motorized Recreation:
Somewhat Favorable

Non-Motorized Recreation:
Somewhat Favorable

Renewable Energy: 
Favorable

Wildlife Conservation: 
Somewhat Favorable
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In order to foster a vibrant economy, industrial 
development promoting energy services within 
the community is a top priority. 

The current extent  of agricultral and grazing 
lands is preserved as a land use, within 
environmental contraints. This maintains 
areas that are most important to the continued 
operation of working lands.   

The emphasis on economic attributes will 
impact the water quality and quantity of the 
region. To mitigate these important components, 
incompatible land uses have been excluded in 
areas important to hydrology. 

Opportunities for OHVs are preserved to add 
economic diversity, within the limitations of 
Wilderness, wildlife concerns,andworking lands.  

Recreation opportunities are preserved to 
increase tourism, but extractive energy, grazing, 
and agriculture limit the extent of this land use.  

Coal will remain a part of this economy, but it is 
recognized that the long-term economic viability 
is limited. 

The maximum extent of grazing is largely 
preserved, but it is restricted in Wilderness and 
areas important to hydology and wildlife.

Agriculture remains an important land use 
as locally grown food demand increases, but 
prioritizing other land uses reduces its extent.  

As a land use, this activity is prioritized in most 
areas with available energy resources within 
key environmental constraints. This means 
few areas important to these resources will be 
compromised to accommodate other land uses.  

Even with the emphasis on economic 
development, the health, safety, and welfare 
of residents is a concern. Development has 
been restricted in areas most at risk to natural 
disasters.

Prioritizing economic development can affect 
the natural and cultural character. So, efforts to 
protect the sense of place have been adopted. 
Incompatible land uses are restricted in areas 
most important to mainting the unique identity.  

Though not a specific concern, diverse economic 
opportunities are supported, like recreation and 
tourism. In order to promote these activities, the 
natural character must be preserved and this 
positively affects areas important to wildlife. 

The maximum extent of energy sources is 
promoted within the region to foster self-
reliance and diversify the economy. 

Even though this land use is the lowest priority, 
large extents of this activity are preserved to 
maintain the sense of place and recreation 
opportunities. 



ALTERNATIVE FUTURES

FITNESS OF ALTERNATIVE FUTURES 
SAN RAFAEL RIVER BASIN ASSESSMENT MODELS

Alternative Future A:
Business as Usual

Alternative Future B:
Heritage Community

Alternative Future C:
Recreation Hub

Alternative Future D:
Diverse Energy

Sense of Place

Wildlife
Hydrology

Working Lands

Health, 

Extractive Resources

Favorable UnfavorableSomewhat
Favorable

Safety + Welfare

COMPARISON OF ALTERNATIVES 
ALTERNATIVE FUTURE ASSESSMENT MODEL FITNESS TEST
The spatial relationships that the assessment models show in Part 3 are useful in evaluating the 
land use decisions of the alternative futures. Once each scenario was crafted and their stories 
were modeled spatially as a future, an assessment model test was run to evaluate the fitness of 
each alternative future. A favorable outcome (green oval) was determined if the the alternative 
future mitigated conflicts among the uses and maximized the particular component, whereas an 
unfavorable outcome (red oval) was found if the alternative future did not support the particular use 
nor mitigate conflicts. The comparative matrix below shows the results of this fitness test.

Figure 5.9: Comparative Matrix of the Fitness of the Alternative Futures 
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ALTERNATIVE FUTURES

ALTERNATIVE FUTURE IMPACT ON LAND USES
LAND USE ACTIVITIES

Alternative Future A:
Business as Usual

Alternative Future B:
Heritage Community

Alternative Future C:
Recreation Hub

Alternative Future D:
Diverse Energy

Extractive Energy

Renewable Energy

Development

Grazing
Recreation

Recreation
Motorized

Conservation

Agriculture Non-Motorized

Favorable UnfavorableSomewhat
Favorable

ALTERNATIVE FUTURE IMPACT ON LAND USES 
The tiered gradient of activities  that the land use allocation models show in Part 4 are useful in 
evaluating the varied land use decisions of each alternative future. After each alternative future  
underwent the assessment model fitness test,  an additional test was run to evaluate the impact on 
land uses of each of them. A favorable outcome (green oval) was determined if the the alternative 
future maximized the particular land use activity and benefited components of the landscape ciritical 
to the continuation of the particular use, whereas an unfavorable outcome (red oval) was found if 
the alternative future did not support the particular land use activity or the important component 
on which it relies. For example, non-motorized recreation is a use somewhat promoted in alternative 
future A, however, landscape components important to its success were not preserved, such as 
hydrology or sense of place. The comparative matrix below shows the results of this fitness test.

Figure 5.10: Comparative Matrix of the Alternative Futures Impact on Land Uses
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SUMMARY

ALTERNATIVE A: BUSINESS AS USUAL

BENEFITS
Coal Extraction & Development Continues- 
The Business as Usual model keeps coal 
extraction as the main economic driver. Since 
the infrastructure is already in place, this future 
would not require a large-scale transition to a 
different industry. Currently, coal industry jobs 
are still lucrative, therefore this future maintains 
an economy with higher paying jobs. 

Current Way of Life - The residents of the San 
Rafael River Basin continuously mentioned the 
importance of maintaining their current way of 
life. They value the slower pace of life and few 
regulations. Although this way of life my be 
difficult to maintain if coal mining diminishes, 
this future recognizes this way of life and 
attempts to maintain it.  

LIMITATIONS
The limitations of this future all stem from the 
notion that it lacks progression and adaptability 
to change. Coal extraction, grazing, motorized 
recreation, and ad hoc development are 
important, but this future really emphasizes 
the dire situation that may come to fruition 
should no alternatives be recognized and 
planned for. Valuable physical landmarks may 
be compromised if conservation measures are 
not enacted. Younger generations will continue 
to be forced to leave the area because there are 
very few jobs to keep them employed. The San 
Rafael River and its tributaries will continue to 
see the effects of increased demand, and water 
shortages may become a reality.
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ALTERNATIVE B: HERITAGE 
COMMUNITIES

BENEFITS
Prioritize Local Economy - In this future 
traditional activities like agriculture are 
prioritized. Promoting local business and family 
operated ranches increases the resiliency of the 
local economy. Statewide economic data shows 
that local businesses return over four times more 
money to the Utah economy than chain retailers. 

Preserve Local Identity - Traditions and 
heritage are very important to the residents 
of the communities of  the region.  This 
future emphasizes the historical settlement 
patterns established by the Mormon pioneers 
to encourage centralized development  and 
preserve valuable agricultural lands. Maintaining 
the local sense of place is also important when 
branding communities as attractive places to 
live and work.

Maintain Recreation Opportunities - Residents 
value the spectrum of recreation that they can 
enjoy out of their back door. In order to preserve 
these experiences, conservation plays a role in 
this future in order to maintain the amazing 
views and recreation opportunities both the 
San Rafael Swell and Huntington Canyon have to 
offer.

Rural Retirement - Community development 
reinforcing infrastructure and health  
care services makes  these communities 
attractive to retirees looking to retire in an 
active community oriented, rural setting.  

LIMITATIONS
Singular Economy - Grazing and livestock 
operations and agriculture are heavily 
emphasized in this alternative. While there 
are benefits to encouraging these land use 
activities, a singular economic focus does little 
to encourage a vibrant and diverse economy. 

RECOMMENDATIONS & 
IMPLEMENTATION STRATEGIES
Physical Layout - Consideration to the form of 
each of the community centers is necessary 
to enhance the public realm and the value of 
each property nearby. Coordinated land use, 
transportation, and development decisions 
reduce costs to taxpayers. 

• New buildings and growth should be 
located in close proximity to town centers 
to improve the functional structure. 

Community Agriculture - 

• Encourage Community Supported 
Agriculture (CSA) to grow local economies 
and build resiliency.

• Use programs like Utah’s Buy Local 
First to fund opportunities for local 
agriculture. Grant-based funding pools 
for local businesses has helped Wayne 
county communities advance the “buy 
local” movement in Utah and support an 
abundance of locally owned, independent 
businesses.

Gateway Communities - Nearby recreation 
opportunities make communities like 
Huntington and Castle Dale great jumping off 
points for locals and tourists alike. 

• Enhance the look and feel of town centers 
to advertise communites as destinations.

• Select materials to match the unique 
landscape. Both new and old should be 
updated to reflect these materials to 
reinforce the surrounding character.   

Retirees  - 

• Invest in medical facilities to provide 
medical services for the region’s aging 
populations, allowing for older generations 
to grow older in the communities in which 
they are rooted.

San Rafael River Basin: Alternative Futures Study

Summary

113



ALTERNATIVE C: RECREATION HUB

BENEFITS 
Conservation - This future values conservation 
of the unique landscape and aims to allow 
exploration of it by visitors and locals in non-
motorized forms of recreation. The legacy of 
natural landmarks in the area are protectedfor 
future generations. The river is also given 
high priority in order to increase fish species 
population densities.

Recreation - The high recreation potential of 
the region is brought into focus in this future. If 
properly managed, recreation can provide jobs 
to the local communities while discouraging 
activies that may degrade areas with the highest 
recreation potential. This future also recognizes 
the importance of motorized recreation in 
appropriate areas. The San Rafael River Basin 
could draw on the experiences of cities that 
utilize recreation as an economic driver such as 
Moab, Pangquitch, and Cedar City. 

Integrity of the River - With conservation as 
a high priority in this future, the goal is to 
allow the San Rafael River to flow, uninhibited, 
throughout the area. With protection, the river 
may experience a resurgence of vegetation and 
wildlife species density. 

LIMITATIONS
Increased Regulation - This future explores 
the potential of having more federal oversight 
on Utah public lands by designating areas as 
Wilderness areas and National Monuments. 

Economic Limitations - The recreation-focused 
economy may not be enough to support the 
amenities the local communities desire. The 
service sector jobs may not be as lucrative as the 
current energy sector positions. 

Conflicting Values -  With a focus on conservation, 
this future may limit some desired land use 
activities such as motorized recreation and 
energy extraction. 

RECOMENDATIONS & 
IMPLEMENTATION STRATEGIES
Commitment to Recreation - There have been 
many examples of communities creating a 
successful recreation-based economy. But 
success always requires a commitment to 
planning for recreation, not in spite of it. 
In order for the region to work towards a 
recreation future, it is reccomended that the 
communities in the area: 

• Complete a full recreation master plan for 
the San Rafael River Basin, which would 
examine appropriate locations for trails, 
recreation based infrastructure, and 
service amenities. 

• Seek local and federal grants to complete 
specific recreation projects. 

• Update community master plans to zone 
specific areas for recreation. This would 
designate land use based on differing 
recreation opportunities. 

Working through these recommendations 
could help mitigate recreation conflict into the 
future. Without proper planning, the area may 
run the risk of illegal trail building and abuse 
of rules and regulations. 

Consideration of Land Designations - When a 
recreation plan is in place, the communities 
of the region are better prepared to manage 
effects of a state/federal land designation. 
A plan allows for growth in the way the 
communities want, instead of allowing it 
to happen ad hoc. Although a designation 
would create changes in the oversight of 
the landscape, it could also come with some 
benefits. Increased economic activity around 
the designated area and increased federal 
land protection are some examples of those 
benefits. 
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ALTERNATIVE D: DIVERSE ENERGY 

BENEFITS
Coal - Unlike the previous two alternative futures, 
this future recognizes that coal will remain a part 
of the local economy. Mines in Carbon County 
are depleting their reserves, which means the 
percentage of coal mined from Emery County is 
expected to increase as operations ramp up at 
the Lila Canyon mine.  

Service Economy - Although coal remains an 
economic player, this future does recognize 
that coal production is declining across Utah 
but the demand for energy is not decreasing. 
Therefore, this future relies on the existing skill 
sets of the local workforce and sets the region 
up to provide support services for statewide 
extractive and renewable energy through 
industrial development and “rebranding” the 
communities as service hubs. 

Recreation - The opportunities for recreation 
recognized in this future not only protect these 
unique landscapes but also generate revenue. 
This future recognizes the amazing character of 
the San Rafael Swell and Huntington Canyon and 
preserves access to these places for the benefit 
of the economy, businesses and the people who 
enjoy them. 

Local Agriculture - Most Utahns consider  
healthy local agriculture to be vital to the state, 
according to data from Envision Utah. This 
future recognizes Utahns growing concerns 
over their food, preserves existing farmland, and 
encourages small operational farms. 

LIMITATIONS
Conflicting Interests - This future is a big shift 
away from a singular economy toward an 
ecomony with a diverse portfolio. This will 
require collaboration and cooperation across 
many stakeholders in order to acheive a stable 
and diverse economy. 

RECOMMENDATIONS & 
IMPLEMENTATION STRATGIES
Vibrant and Diverse Economy - In order to 
create strong, financially stable towns, the 
local economic composition should encourage 
financially sound business creation and 
expansion. The economies of the towns in the 
San Rafael River Basin should not be driven by 
only one industry, such as coal. 

• Diversify and strengthen investments in 
agriculture, recreation, renewable energy, 
and services for energy production.  

Solar Energy - 

• Reduce energy dependence on non-
renewable resources to become more 
self-reliant. Residential solar panels are 
viable for most existing homes in the 
communities of Castle Dale, Huntington, 
Ferron, and Orangeville.

Age Diversity - Strong towns require a diversity 
of ages in order to sustain themselves in 
addition to amenities.

• Provide more job opportunities to attract 
younger generations through sectors 
like green technology. Jobs requiring a 
variety of skills are needed to prevent this 
age group from moving away from these 
communities to find jobs to support their 
families. 

Connections - Larger connections to the region,  
nation, and even the world are important 
to building strong economies.  The region’s 
current connections to outside economies is 
primarily through coal.

• Further local and global connections 
through renewable energy, recreation, 
and producing necessary equipment 
and services for ever-expanding energy 
production. 

• Brand this region as a “service hub.” 
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GIS SOURCES
DATA SOURCE TYPE DATE ACCESSED MODEL USED
10 Meter DEM USGS Raster Sep-13 All

10 Meter NED USGS Raster Sep-13

Health, Safety, Welfare 
Assessment Model, 
Community 
Development Model, 
Grazing Land Use 
Allocation Model, 
Motorized Recreation 
Land Use Allocation 
Model, Non Motorized 
Recreation Land Use 
Allocation Model

2010 Demographic 
Data

Utah AGRC 
and the Census 
Bureau

Vector Sep-14 Cultural Inventory 

2011 NAIP 1 Meter 
Orthophotography Utah AGRC Raster Sep-13 Scenarios

Aquifers USGS and DEQ Vector Oct-13 N/A

BLM Designated 
Trails

Price BLM 
Office Vector Oct-14

Motorized Recreation 
Land Use Allocation 
Model, Non Motorized 
Recreation Land Use 
Allocation Model

BLM Field Offices 
and Forest Service 
Stations

AGRC and BLM Vector Oct-13 N/A

Broadband Internet AGRC Vector Nov-13
Community 
Development Land 
Use Allocation Model

City, County and 
State Boundaries Utah AGRC Vector Sep-13 All
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DATA SOURCE TYPE DATE ACCESSED MODEL USED

Coal AGRC Vector Nov-13

Extractive Resources 
Assessment Model, 
Extractive Energy 
Land Use Allocation 
Model

Debris Flow UGS Vector Feb-14 Health, Safety, Welfare 
Assessment Model

Dominant Vegetation  UTAH DWR Vector Feb-14

Environmental 
Inventory, Wildlife 
Assessment Model, 
Wildlife Conservation 
Land Use Allocation 
Model

Electric 
Transmission AGRC Line Nov-13

Community 
Development Land 
Use Allocation Model

Energy Generation AGRC Point Nov-13

Cultural Inventory, 
Extractive Resources 
Assessment Model, 
Extractive Energy 
Land Use Allocation 
Model

Flood Areas AGRC Vector Nov-13 Health, Safety, Welfare 
Assessment Model

GAP Landcover 
Classification

USGS GAP 
Analysis 
Program

Raster Sep-13 Agriculture 
Assessment Model

Geology UGS Vector Sep-14 N/A

Grazing 
Improvement 
Regions and 
Allotment Areas

AGRC and 
USDA Vector Feb-14

Working Lands 
Assessment Model, 
Grazing Land Use 
Allocation Model
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DATA SOURCE TYPE DATE ACCESSED MODEL USED

Habitat Areas Utah DNR, 
DWR Vector Feb-14

Wildlife Assessment 
Model, Wildlife 
Conservation Land 
Use Allocation Model

Healthcare Facilities

AGRC, Utah 
Department of 
Health, 
Division of 
Emergency 
Management

Vector Nov-13
Cultural Inventory, 
Community 
Development Land 
Use Allocation Model

Lakes, Rivers, 
Streams and Springs AGRC Vector Sep-13 All

Land Ownership SITLA Vector Sep-13
Cultural Inventory, 
Community 
Development Land 
Use Allocation Model

Landslide 
Susceptibility USGS Vector Feb-14 Health, Safety, Welfare 

Assessment Model

Local Parks AGRC Vector Nov-13 N/A

Minerals USGS Vector Nov-13 Extractive Resources 
Assessment Model

Oil and Gas AGRC and DNR-
OGM Vector Nov-13

Cultural Inventory, 
Extractive Resources 
Assessment Model, 
Extractive Energy 
Land Use Allocation 
Model

Primitive Areas AGRC Vector Feb-14
Non Motorized 
Recreation Land Use 
Allocation Model

Quaternary UGS Vector Feb-14 Health, Safety, Welfare 
Assessment Model

Renewable Energy AGRC and 
UREZ Vector Feb-14

Renewable Energy 
Land Use Allocation 
Model
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DATA SOURCE TYPE DATE ACCESSED MODEL USED
Road and Highway 
System AGRC Vector Sep-13 All

Schools and 
Libraries AGRC Vector Nov-13

Community 
Development Land 
Use Allocation Model

Soil UGS Vector Feb-14 N/A

Soil ESRI Vector Feb-14

Agriculture Land Use 
Allocation Model, 
Wildlife Conservation 
Land Use Allocation 
Model

Telephone 
Infrastructure and 
Rural Telcom 
Boundaries

AGRC Vector Nov-13
Community 
Development Land 
Use Allocation Model

Trails AGRC Line Feb-14
Motorized Recreation 
Land Use Allocation 
Model

UDOT State Map 
Features UDOT Point Feb-14

Sense of Place 
Assessment Model, 
Community 
Development Land 
Use Allocation Model, 
Motorized Recreation 
Land Use Allocation 
Model

Uranium AGRC Vector Nov-13 Extractive Resources 
Assessment Model

Water Related Land 
Use

Utah Division 
of Water 
Resources

Vector Feb-14

Working Lands 
Assessment Model, 
Hydrology Assessment 
Model, Agriculture 
Land Use Allocation 
Model, Wildlife 
Conservation Land 
Use Allocation Model

Watersheds AGRC Vector Sep-13 All
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DATA SOURCE TYPE DATE ACCESSED MODEL USED
Wetlands USFWS Vector Feb-14 N/A
Wilderness and 
Protected Land 
Boundaries

Utah AGRC Vector Feb-14 Environmental 
Inventory

Wilderness, 
Proposals and 
Protected Areas

USFS and BLM Vector Feb-14 Environmental 
Inventory

Wildland Fire 
Occurrences USGS Vector Feb-14 Health, Safety, Welfare 

Assessment Model

Wildland Fire 
Regimes USGS Vector Feb-14 Health, Safety, Welfare 

Assessment Model
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APPENDIX A | VISITS, PRESENTATIONS AND FEEDBACK
INITIAL SITE VISIT | September 2013

Our local “tour guide,” County Commissioner J.R. Nelson. 
Photo by: Richard Toth 

The bioregional students, Professor Kretzschmar, and the 
pilot after the flight over the San Rafael River Basin. Photo 
by: Richard Toth

The impressive San Rafael Reef from the air. Photo by: Carly 
Klein

Bioregional students Stephanie Tomlin and Carly Klein 
recording initial site impressions. Photo by: Richard Toth 

OVER FLIGHT | September 2013

PRESENTATIONS
Project Review | Castle Dale, Utah | January 2014
11 stakeholders attended this review. Representatives were present from Emery County, San Rafael 
Conservation District, and Emery County Public Lands. The students present the process of the 
study and solicited feedback on important components of the San Rafael River Basin to include in 
the assessment models.
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Bioregional student Carly Klein and stakeholders discussing 
a land use allocation model. Photo by:Richard Toth

Stakeholders providing valuable feedback on the assessment 
and land use allocation models. Photo by: Richard Toth

Project Review | Castle Dale, Utah | March 2014

Feedback
Thirty-one stakeholders from the San Rafael River 
Basin attended this review. Representatives were 
present from the Emery Water Conservation 
District, Bureau of Reclamation, Emery County, 
Ferron, Ferron Canal, North Emery, PacifiCorp, 
Utah State Parks, Public Lands Council, BLM, Utah 
DWR, Division of Water Rights, Forest Service, 
and the general public.  During this review the 
bioregional students asked participants to place 
comments and suggestions on their assessment 
models and land use allocation models. The 
following feedback was collected:

General Comments

“Change study area boundary color”

“For all maps – define ‘important’ this word 
means different things to different people.”

Agriculture Assessment Model

“Add Green River ag growth” 

Grazing Allocation Model

“Include grazing allotments. Model doesn’t take 
in to account maximum grazing.”

Extractive Resources Assessment Model

“Future assessment if energy use, coal 
production, electrical generation.”

“Potential land exchange SITLA.”

Hydrology Assessment Model

“Mountains: Head of the Watershed, Grazing, 
Wildlife, Water means life in this area. Desert: 
Solitude.” 

Wildlife Assessment Model

“Desert sheep population? (Importance)”

Extractive Energy Allocation Model

“Uranium potential?”

Development Model

“New Powerline? Rocky Mountain Power loop 
system.”

“Proposed nuclear power plant location [Green 
River]”

“May enhance tier 1 to include oil/gas 
development throughout the Swell.”

“This would seem to encourage people & 
industry development. That easily destroys 
the various other aspects of the area, i.e., 
environment, wildlife, solitude, health, etc.”

“If this is intended to go through here, should 
not be.” [referring to development potential 
near Huntington]
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Spring Runoff Conference |Utah State University |March 2014

Envisioning the San Rafael 
River Basin 

A look at how the region will develop into the future 

College of Natural Resources 
Department of Environment and Society 
Bioregional Planning Studio 2013-2014  
 
Carly Klein  
Stephanie Tomlin  

Building an Assessment Model: 
Hydrology 

The Bioregional students used this opportunity to present 
and recieve feedback on their hydrology assessment model. 
PowerPoint by: Stephanie Tomlin and Carly Klein 

This study was presented to scientists, professors, and 
professionals from a variety of fields. PowerPoint by: 
Stephanie Tomlin and Carly Klein

Non Motorized Recreation Land Use Model

“Bouldering”

“Check validity of dot pattern – looks like 
artifact. Check and see what this line of dots is, 
the geyser is cool…”

Sense of Place – Degree of Solitude

“Cedar Mountain Overlook, Wedge Overlook.”

Sense of Place – Cultural Landscape

“For me the sense of place depends less on 
an inventory of particular places than on the 
relationships in the whole landscape. In other 
words, the “place” is more than the sum of 
individual places. For example, this place means 
to me the choices I have each morning wheter 
to direct my activities toward the high plateau, 
its streams, canyons, woodlands, or toward 
the desert with its visual and experiential 
dimensions through time – including a  heritage 
that incorporates the visible remains of 
prehistoric peoples’ occupation, sustenance, 
and imaginative works.” 

“Mountain Country – Skyline Drive (Scenic 
beauty + wildlife)”

“TV Tower look out on top of Cedar Mountain 
because of the view of the SRRB (in all 
directions)”

“Joes Valley  hunting, fishing, recreation, 
jeeping.” 

“Ferron Mtn beauty hunting/fishing.”

“Desert: scenic beauty, all reef, Mexican 
Mountain Country, Head of Sinbad, Red Canyon 
(all of these are scenic and offer solitude) (all of 
San Rafael River =’s the life of the desert).

“Solitude away from many folks.”

“Swinging Bridge – pictograph, Goblin Valley, 
Joe’s Valley, family events & outings.”

“Little Grand Canyon, solitude, vistas.”

“Economics tied to what fiscal impacts?”

“Eastering phenomenon, Castle Valley Pageant.” 

“Mussentuchit Sand Dunes.”

“Outlaw sites.”

“Communities not in the most scenic parts of 
counties – but access to scenery is our lifestyle. 
10 minutes to forest & 10 minutes to desert. 
Small town communities & relationships.” 

Sense of Place – Natural Landscape

“Check validity of dot pattern. Looks like an 
artifact.”

“Can this be made less pixelated? Look at slope 
again.”
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Introduction 
Objectives 

Process 
What we’ve done 

Where we are 
Where we’re going 

  

Assessment Models 

HYDROLOGY 

HEALTH/  
SAFETY/ WELFARE 

WILDLIFE 

SENSE OF PLACE 

WORKING LANDS 
EXTRACTIVE  
RESOURCES 

Introduction 
Objectives 

Process 
What we’ve done 
Where we are 

Where we’re going 
  

Scenarios 

4. 
Diverse 

Economy 

Additionally, the bioregional students used this presentation 
to elicit comments and suggestions from stakeholders on 
the scenarios and alternative futures that were created. 
PowerPoint by: Stephanie Tomlin and Carly Klein 

This review was held to show how the students incorporated 
feedback from previous reviews into their assessment 
models and land use allocation models. PowerPoint by: 
Stephanie Tomlin and Carly Klein

Alternative Futures Review | Castle Dale, Utah | May 2014

Feedback
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International Symposium on Society and Resource Management | Hannover, Germany | June 2014

Alternative Futures 
for the San Rafael 
River Basin 
Utah State University, USA 
College of Natural Resources 
Department of Environment and Society 
Bioregional Planning Studio 2013-2014  
 
Carly Klein  
Stephanie Tomlin  

The bioregional students presented alternative future 
solutions for the development of rural communities at this 
international conference using the San Rafael River Basin 
as a case study. PowerPoint by: Stephanie Tomlin and Carly 
Klein 

This symposium focused on the challenges of urban and 
rural transformation, so the students discussed the issues 
the San Rafael River Basin faces and how these issues 
were addressed by the alternative futures. Photo by: Barty 
Warren Kretzschmar
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APPENDIX B | Press
E TV 10 News| March 2014

Envisioning the San Rafael River Basin 
Posted on March 8, 2014 by Scottie Draper in Lifestyle, Local News

 
By Kristi Maxwell 
On Tuesday, Utah State University graduate students Carly Klein and Stephanie Tomlin gave a presentation regarding how the 
San Rafael region will develop in the future. 

The objective is to develop visions for the future of the San Rafael River Basin through a comprehensive analysis of the region, 
including an evaluation of important components within the region and identifying suitable locations for land use and activities. 

Klein and Tomlin, along with Professor Richard E. Toth and Assistant Professor-BioRegional Planning Barty Warren-
Kretzschmar, performed a pre-analysis of the area and then a regional analysis. They made assessment models and showed land 
use allocation. 

For the regional analysis, they investigated geology, climate, soils, water, wildlife, vegetation, culture and land status. 

The team developed a set of maps that includes assessment models, land use models and allocation models. Each map is divided 
into three tiers. Tier 1 is the most valuable and important land for specific use. Tier 2 is one step out and includes tier 1 and 
shows land that is less desirable. Tier 3, which includes tiers 1 and 2, is every other land that could be of use. 

They explained that economical development cannot happen without change and commerce but understand that transitions are 
always difficult. 

The team encouraged feedback from the citizens present at the meeting and asked that they identify the most valuable areas to 
them on the maps. 

The group felt that it was an extremely production session and will be reviewing their maps and discussing how to incorporate 
the feedback that was received. 
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