
Bluff Active Transportation Plan 3: Existing Conditions

The Bluff River Trail

In June of 2015, the Grand Canyon Trust signed easements with private property owners, setting a
foundation for future planning around the Bluff River Trail. These planning efforts included
coordination with the GCT, the Bluff City Historic Preservation Association, the Bureau of Land
Management, and local property owners. (Bluff River Trail, 2021).

In 2021, BLM officials published an Environmental Assessment of non-motorized trails within the
Bluff River Trail network, as shown below. Note that this map does not accurately reflect all
existing trail conditions. Additional planning work for the Bluff River Trail is still ongoing.

This Active Transportation Master Plan does not propose any changes to the Bluff River Trail but
does provide increased access to trailheads near the Bluff town center.

San Juan River (Munroe, 2022)

(Bluff River Trail, 2021)

Beyond this lack of infrastructure, Bluff faces two broad obstacles when it comes to active
transportation and walkability. The first challenge is Highway 191, which cuts the town into two
parts, north and south. This federal highway (US 191) is a commercial route, the only highway
providing north and south access to truckers in all of eastern Utah. This high-speed road also
serves as Bluff's Main Street and is home to various commercial, historic, residential, and public
properties including Bluff Elementary School. 

The second issue is Cottonwood Wash, a significant drainage tributary to the San Juan River,
which divides the town into its eastern and western regions. The only way for pedestrians and
cyclists to cross Cottonwood Wash is via the Highway 191 bridge, which can be a perilous and
unpleasant route due to high-speed traffic and limited shoulder space.

San Juan River (Munroe, 2022)

7

162
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Collision and Safety Analysis

Between 2017 and 2022, there were 46 car crashes within Bluff, the majority of which occurred
along highway 191 within the downtown area. Investing in traffic calming along this stretch will
provide safety for all modes of transportation including automobiles. Additionally, maintaining
and further developing adjacent or nearby facilities will further facilitate safe and comfortable
transportation options throughout Bluff.

The map below displays speed limits in and around Bluff town. As depicted, highways leading to
Bluff have a standard speed limit of 65 mph, which drops significantly to 40 mph at the town's
Main Street. This plan recommends lowering that speed to 30 mph on Main Street and enforcing
this speed limit through physical design changes and traffic calming measures. Residential
streets within Bluff are designated with a speed limit of 15 mph to prioritize the safety of local
residents and pedestrians.
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Connectivity index: ratio of streets to intersections (expresses intersection efficiency)
Network density: number of intersections per square mile
Vehicle access: percent of study area within 2 miles of key destinations
Pedestrian access: percent of study area within 0.5 mile of key destinations, without crossing
pedestrian barriers (Main Street, Cottonwood Wash)
Block lengths: average length of the five largest blocks

Connectivity Analysis

Connectivity in a community is measured by the relative level of connection at intersections,
density of intersections, the ability to access key destinations, and the level of walkability.

A well connected, compact road network can optimize for shorter travel times and foster a
healthier community by promoting active transportation and connecting the community to key
destinations. Communities with higher rates of connectivity and safe active transportation routes
have on average twice as much physical activity compared to other communities, creating
positive long term health benefits for their residents. Other benefits include economic vitality for
the community through increasing home values, and retail vitality by better connecting stores to
their customer base. Additionally, fewer car trips can reduce noise pollution, air pollution, and
energy consumption (WFRC, 2017). 

The connectivity analysis below uses various metrics to measure connectivity in Bluff compared
to the standard for rural communities in Utah, as defined by the Wasatch Front Regional Council
(WFRC, 2017). The study area is defined as 1 square mile around Bluff Main Street. Key destinations
within this area are Bluff Elementary School, Bluff Community Center, and Twin Rocks Cafe.

Metric definitions are listed below:
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Bluff Connectivity Analysis (Bluff Main Street Area)

Connectivity
Index 
(streets /
intersections)

Network
Density
(intersections
/ SqMile)

Vehicle
Access
(2 miles from
Elementary)

Pedesetrian
Access
(0.5 miles from
Elementary)

Block
Lengths
(average of 5
largest)

Bluff Score 1.5 76 100% 15% 3393 ft

Rural Standard 1.6 3 100% 100% 1500 ft

Bluff Active Transportation Plan 3: Existing Conditions

According to these metrics, Bluff has a relatively low level of connectivity and walkability.
Although Bluff’s network density is much higher than the rural standard (76 vs 3), the connectivity
score is 14% lower than the rural standard (1.38 vs 1.6). Additionally, Bluff scores very low in
pedestrian access with only 15% accessibility to three key destinations on average. The main
barriers contributing to this low pedestrian access score are Highway 191, Cottonwood Wash, dead
end roads, and some large block lengths—all of which lead to reliance on motorized travel.

These low scores correspond with similar sentiments expressed by Bluff residents through this
plan’s engagement process. Residents overwhelmingly recognize the safety issues and access
barriers created by Highway 191 and Cottonwood Wash. As is demonstrated in the travelshed
maps below, Bluff can greatly improve connectivity and walkability by improving safety along and
across these pedestrian barriers.
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Bluff Connectivity Analysis (Bluff - Entire Region)

Connectivity Index 
(streets / intersections)

Network Density
(intersections / SqMile)

Bluff Score 1.3 7.6

Rural Standard 1.6 3

Bluff Active Transportation Plan 3: Existing Conditions

When looking at all of Bluff in its entirety, its connectivity index is 81.25% of the standard, and has
a network density that is far above the standard. Improvements should focus on densifying the
link-node ratio (connectivity index), while maintaining the high network density. Given that rural
areas generally value connectivity and access to recreational areas, the network should prioritize
connections to the Bluff River Trail, Sand Island Recreational Area, and other recreational
destinations.
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Bluff Active Transportation Plan 4: Ecological Considerations

4: ECOLOGICAL CONSIDERATIONS

Bluff, with its rich paleontological and geological history, is home to a complex and unique
landscape. The area hosts an impressive biodiversity and rich ecosystems that serve as a haven to
threatened and endangered species. It's very important to understand the environmental factors
and constraints of the land in order to better inform the residents of Bluff on how to sustainably
develop the area while responsibly opening more of it up for recreational opportunities.

Bluff's remarkable biodiversity includes a host of threatened species, some of which are endemic
to San Juan County. According to the Utah Bureau of Land Management (2018), there are a total
of 29 animal species and 12 plant species listed as sensitive. Notably, 5 of these plant species are
exclusively found in the county. 

The riparian area along the San Juan River and lower Cottonwood Wash has been identified as a
critical habitat for  threatened birds, such as the endandered Southwest Willow Flycatcher and
the local Yellow-billed Cuckoo, a sensive species. The river itself is home to two different
endangered fish, the Razorback Sucker and the Colorado Pikeminnow.

These diverse desert ecosystems are highly sensitive and particularly susceptible to disturbances
caused by human activity, such as agricultural practices, construction of roads, off-road vehicle
use, and recreational trails. These disturbances have detrimental effects on the environment,
often leading to a reduction of native species, erosion due to compromised soil integrity, and a
decrease in the ecosystem's ability to bounce back from disruptions (Abella, 2012). 

Colorado Pikeminnow (FWS, 2023)

Yellow-billed Cuckoo (Barth, 2018) Razorback Sucker (Curtis, 2020)
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Biological Soils

When adding trails and pathways to an area, planners should be very sensitive to the presence of
biological soils. These soils are the result of a symbiotic relationship between various organisms,
including lichen, mosses, green algae, microfungi, bacteria, and cyanobacteria—one of the oldest
living organisms known. Together, these organisms work in harmony to bind soil particles,
creating a resistant “crust” or topsoil layer that prevents erosion. 

Additionally, these living crusts function as sponges, efficiently absorbing and storing water, while
also sequestering nitrogen, which supports plant life (NPS, 2020). The presence of these biological
crusts is what prevents the Colorado Plateau's high desert, where Bluff is situated, from being
covered in loose sand dunes. These crusts are highly susceptible to human disturbance as a single
footstep can instantly kill these organisms. In addition they have shown signs of being particularly
sensitive to the effects of climate change.

Sensitive Lands

The map and table below utilize data from NatureServe Explorer (2023) to highlight the different
ecosystems that make up the surrounding environment, and the specific environmental factors
that should be taken into account when developing recreation trails. The areas around Bluff Town
are likely to house high instances of biological soils, biodiversity, and threatened species.  

Note that listed ecological systems and their descriptions may vary slightly at different real-world
locations. At risk species range from critically imperiled to vulnerable as listed by NatureServe
Explorer (2023). Planners and policymakers should understand the impacted ecosystems before
exploring where and how to develop active transportation trails. In doing so, we can avoid any
activities that threaten these ecosystems.

Hovenweep National Monument (NPS, 2020)

Biological soil crusts (NPS, 2020)

Bluff Active Transportation Plan 4: Ecological Considerations

13



Landcover Types

Ecological
System

Description
At risk
species

Threats

Basin Wash
Intermittently flooded streambeds and banks that
are often lined with shrubs.

0
Agriculture, severe trampling
by grazing or OHV.

Riparian
Tree-dominated with a diverse shrub component. It
is dependent on a natural hydrologic regime,
especially annual to episodic flooding.

22
Upstream land use, excess
nutrients, pollutants, livestock
grazing, invasive species

Colorado
Plateau
Mixed
Bedrock

Small patches of scattered trees and shrubs may
occur. Vegetated patches are sparse and usually
dominated by conifer trees.

1
Highly erodible. Supports a
high rate of endemic species.

Shale
Badland

Typically rounded hills/plains that form a rolling
topography. The harsh soil properties and high rate
of erosion and deposition are driving environmental
variables supporting sparse dwarf-shrubs.

2
Harsh soil properties and high
rate of erosion and deposition. 

Bluff Active Transportation Plan 4: Ecological Considerations

Landcover data; from SWReGAP (Lowry et al., 2005)
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Landcover Types (continued)

Ecological
System

Description
At risk
species

Threats

Stabilized
Dune

Migrating dunes or, where dunes are entirely
anchored or stabilized, substrate is likely to
become actively migrating again with disturbance
or increased aridity.

2
Residential development,
invasive species and mining
operations. 

Shrubland

Varies from dwarf shrubland to open shrub to
moderately dense woody layer. Houses a high
biodiversity, and has a significant reliance on
biocrusts. May be inclusions of grasslands.

6

Human development, livestock,
invasive species, water and
wind erosion, especially where
vegetation has been depleted
by grazing or disturbances.

Pinyon-
Juniper
Woodland

Fosters a high species diversity and heavily relies
on biological soils. Characterized by diagnostic
tree species that form an open to dense tree layer.

3
Invasive species, insect/disease
outbreaks, fuel wood cutting,
fires and increased soil erosion.

Greasewood
Flat

Sites typically have saline soils, a shallow water
table and flood intermittently, but remain dry for
most growing seasons.

7

Alteration of hydrology,
livestock practices, annual
exotic species invasion, fire
regime alteration and
fragmentation. 

Grassland

These semi-arid shrublands typically have low to
moderate herbaceous cover and moderate
diversity. Soil nutrients such as nitrogen are a
significant constraint on plant growth, making
them reliant on biological soils.

19

Heavy livestock use and
drought. relatively intact sites
will have both native perennial
grasses and intact biological
soil crusts.

Desert
This semi-arid shrub-steppe is typically dominated
by grass like herbaceous plants with an open
shrub to moderately dense woody layer.

5
Livestock grazing, human
development, and the
introduction of invasive species.

In general, best practice when developing active transportation routes in sensitive areas is to
select routes that adhere to bare rock surfaces or avoid plant life, minimizing the hindrance and
destruction of sensitive ecosystems, such as fertility islands, which largely rely upon biological
crusts. Additionally, raising awareness through informational signs and educating the community
and visitors about the significance of these living communities will help ensure that people stay
on designated trails, avoiding disruption to these fragile ecosystems.

Table information adapted from NatureServe Explorer (2023)

Bluff Active Transportation Plan 4: Ecological Considerations
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Animal Collision Mitigation Strategies

Between 2017 and 2022, 12 animal collisions occurred on roads with Bluff Town, as shown on the
map below. 11 additional crashes occurred just outside the town boundary on Highway 191 and
HIghway 163. Mitigation strategies for reducing these collisions follow three distinct approaches:
modifying human behavior, influencing animal behavior, and creating physical separations. 

The most effective and well-researched mitigation strategies are public education, wildlife
fencing, and underpasses/overpasses with fencing. Some other strategies, although less effective,
include lowering the posted speed limit, implementing traffic calming, increasing roadway
lighting, adding wildlife crossing guards, improving reflective stripes along the roadway, and
expanding the median. Traditional wildlife signs have not shown to be effective in reducing
collisions.

The table below highlights costs and benefits for the most effective animal collision mitigation
strategies, according to the US Federal Highway Administration (FHWA, 2008). This data and the
effectiveness of these devices are measured specifically with deer or other large animals, and do
not necessarily reflect usefulness with other types of wildlife. Likewise, although costs and
benefits are measured in inflation-adjusted 2023 dollars, these do not reflect advances in
construction and technology since 2008 or possible site specific additional costs and benefits. 

Benefits were calculated as the avoided cost associated with a collision, estimated to be $11,500
for each collision avoided, for a roadway with five collisions per mile. For instance, a mitigation
strategy that reduces collisions by 20% (1 fewer collision) would have a benefit equal to $11,500.
These calculations provide general insight on how different mitigation strategies compare in
effectiveness, cost, and the resulting benefit. 
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