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Introduction
For hundreds of generations, native peoples lived in the surrounding deep sandstone
canyons, desert mesas, and meadow mountaintops, which constitute one of the densest
and most significant cultural landscapes in the United States. The area's human history
is as vibrant and diverse as the ruggedly beautiful landscape.
The area's stunning geology, from sharp pinnacles to broad mesas, labyrinthine canyons
to solitary hoodoos, and bare stone arches and natural bridges, provides vital insights to
geologists. A long geologic history is documented in the colorful rock layers visible in
the area's canyons.
That is how President Barack Obama described the region of southern Utah in his 2016
proclamation designating the Bears Ears National Monument. The canyon country of the
Colorado Plateau features unrivaled scenery and a long human history that is still being written.
One of the more recent chapters in that history tells the story of the birth of the Atomic Age and
how prospectors scoured the canyons searching for uranium in the years following World War II.
Miners followed the prospectors, developing mines and selling the ore to the Atomic Energy
Commission for military and civilian purposes. When the postwar “uranium frenzy” subsided
and markets changed, the miners left for greener pastures, leaving the mines in disuse and
neglect. Nearly all production in the area had ceased by the early 1980s.
In the meantime, growing appreciation of the region’s natural beauty and cultural history (fed in
part by the photos and reports the miners sent back home) led to designation of national parks,
monuments, and recreation areas and an economic shift to tourism and nonconsumptive uses of
the land, culminating in the Bears Ears monument designation. Canyoneering, climbing,
backpacking, all-terrain vehicle travel, and safari networks are among the many recreational
opportunities. With the changing times, the mines that once were economic engines degraded
into liabilities: fall and entrapment hazards for hikers, sources of health-threatening radiation,
and scars on the landscape. This combination of hazards and recreational activity led the Utah
Abandoned Mine Reclamation Program (UAMRP) and the U.S. Bureau of Land Management
(BLM) to identify the mines in this area as a priority for reclamation.
Red and Fry Canyon Project
The Red and Fry Canyon Project is located in the far southeastern corner of Utah in San Juan
County. It is the first construction phase of a 400 square mile project initiative that more or less
follows Utah State Road 95 between the city of Blanding and the Colorado River crossing at
Hite. This larger area takes in the Red Canyon, White Canyon, Fry Canyon, and Deer Flat
mining districts.
The larger project proposal is bounded by the Glen Canyon National Recreation Area to the
west, Dark Canyon Wilderness to the north, and Natural Bridges National Monument to the east,
which should give an idea of the recreational appeal of the region. Highway SR-95, which
bisects the area, is one of the routes linking the heavily promoted “Mighty Five” tour of Utah’s
five national parks. The area fell within the original Bears Ears National Monument boundary.
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Publicity surrounding the monument designation dramatically increased tourism in the area.
And though the project area is now in the “excluded lands” subsequently and controversially
withdrawn from the monument by President Trump in 2017, it remains a popular tourist and
recreational destination. Even the 2020 global coronavirus pandemic did not stop tourists, as
people flocked to the remote canyons (over the objections of local health officials citing
insufficient treatment facilities) to seek social distancing and escape from a troubled world.
The area was and is still used today by Native Americans for hunting and gathering for food and
wood. Cattle ranching has long been a use in the area. The Trail of the Ancients, a National
Scenic Highway, is a tourist draw as well as a recognition of the cultural significance of the
region. The project area is bordered by Navajo Nation tribal lands to the south.
Historically, the bulk of the mining activity and production in the project area likely occurred
when the U.S. Atomic Energy Commission was purchasing uranium ore for defense-related
activities between 1947 and 1970. After the federal support ended, most mines were abandoned.
However, several uranium mines in Red Canyon were active as of 1980 and one permitted mine
remains today.
The area is predominantly public (federal) land managed by the BLM. There are scattered
sections of state trust land conferred to Utah upon statehood and a smattering of private land.
Project Inventory and Planning
The UAMRP hired the consulting firm AECOM to complete an inventory of abandoned mines in
the overall project proposal in 2017. AECOM performed additional surveys for cultural
resources and bats in 2018. The Utah Geological Survey performed paleontological resource
surveys in 2019. The inventory identified 326 mine features, including mine openings,
prospects, structures, boreholes, subsidences, and waste rock dumps. About half of the features,
148, were hazardous mine openings; all but two were open adits: 41 in the Red Canyon, 61 in
the White Canyon, 20 in the Fry Canyon, and 26 in the Deer Flat mining districts. Most hazards
were located on BLM-administered public lands with a handful on state land. In addition, there
were twelve 1950-60s era transformers suspected of containing polychlorinated biphenyls
(PCBs). And to top things off, the bat surveyors located dynamite in six of the openings.
The Department of Energy, Office of Legacy Management, Defense Related Uranium Mines
(DRUM) Program targeted the Red, White, Fry, and Deer Flat areas to verify and validate the
condition of abandoned uranium mines that provided ore to the U.S. Atomic Energy Commission
for defense-related activities. This was a perfect opportunity to collaborate with UAMRP and
BLM inventory efforts. The UAMRP shared mine locations and inventory data with the DRUM
Program. The DRUM Program then collected and analyzed gamma radiation readings and
chemicals of potential concern on mine dumps and ore piles. This assisted UAMRP in the
identification of risks that might be encountered when executing the mine closure activities.
The project area is located in the “excluded lands” of the Bears Ears National Monument
withdrawn by President Trump. The withdrawal has led to legal challenges still pending today.
The court requires the BLM to give timely notice to plaintiffs of any proposed actions within the
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excluded lands. Interest in the project generated responses by the Southern Utah Wilderness
Alliance over the use of old mine roads not on the BLM’s Travel Management Plan for closure
work. A group of mineralogists who had identified 21 new uranyl sulfate minerals in the mines
thought the mines should stay open. The BLM led in resolving all interests prior to construction.
Based on logistical, schedule, and funding considerations the UAMRP decided to partition the
larger project proposal into two manageable phases for construction. The Red Canyon and Fry
Canyon districts, with a total of 62 mine openings all located on BLM lands, were selected for
the first phase.
The 62 hazardous mine opening are located at 25 mine sites. Twelve of the mine sites are
eligible for listing in the National Register of Historic Places. Each of these sites provides
important information about uranium mining associated with the Cold War uranium boom, a
pattern of events of local, national, even global significance. Closure methods and activities
were carefully managed so as not to adversely affect these historic properties and to retain the
historic landscape. The cultural survey also identified prehistoric artifacts within one potential
work area. This is uncommon for UAMRP projects since most reclamation is of historic era
mining disturbance. However, it was not unexpected and the find speaks to the long cultural
history of the project area. Protective measures were incorporated into the project design.
Project Execution
The UAMRP contracted with The 5 Seventeen Company of Kamas, Utah, to perform the mine
closure construction. Construction bidding and procurement was handled by the State of Utah
Division of Purchasing using normal procedures. Mine closure construction began on September
23, 2019, and was completed a month later on October 24, 2019.
The scope of the mine closures was fairly simple. It used a suite of standard closures the
UAMRP had refined over the years: backfills, masonry walls, polyurethane foam plugs, and
fabricated steel gates and grates. In some ways it was a routine noncoal shaft and adit closure
project of the sort that the UAMRP has been doing for decades. The project closed 52 adits, one
incline, one shaft, one pit, six subsidence openings, and one borehole. A tally of the mine
closures in the project is presented in the table at right:
Closure Type

Number

On the other hand, it was hardly a typical project. The
Backfill (Manual Labor)
10
nature of uranium ore deposits and uranium mining
Backfill (Heavy Equipment)
24
complicate closure design. Uranium deposits often
follow ancient river channels and miners chased the ore
Bat Grate
8
wherever it led. Uranium mines often lack the
Rebar Grate
4
predictable regularity found in coal and hardrock metal
Wall (Concrete Block)
4
mines. Uranium mines can have complex geometries,
Wall (Stone)
10
with irregular shapes and large stopes; the sandstone
Polyurethane Foam
2
host rock is often fractured and interbedded with
unstable mudstone lenses. These conditions preclude
Total
62
cookbook approaches to mine closure design. Another
challenge was worker health and safety. Protecting worker health was critical. Protocols to
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minimize radiation exposure through protective gear, hygiene, and monitoring were required, as
were PCB protection measures.
Twelve electrical transformers dating to the 1950s and 1960s were removed from two mine sites,
the Markey Mine and Blue Lizard Mine. The transformers were assumed to contain >500 ppb
PCBs. Testing of the transformer oils prior to removal was not possible due to the potential of
compromising the vessels during the long, rough transport to paved roads. EPA’s assumption
rule allowed for the non-testing procedures. The challenges to removing the transformers were:
 Opening 1.7 miles of a severely eroded road to get a utility-sized bucket truck to the
transformers.
 Transporting the transformers over 13 miles of rough dirt roads to a paved road.
 Ensuring that the wires to the transformers were not charged (power generation was
removed or looted but lines can stay charged).
 Removing the transformers from their poles without spills and placing them in secondary
containment.
 Handing off to an EPA permitted transport and disposal facility for safe, permanent
disposal.
UAMRP contracted with Clean Harbors Inc. for transformer disposal through an existing State of
Utah Cooperative Contract. The transformers were removed from the mines on October 2, 2019.
Clean Harbors pumped and filled five 55 gallon drums of oil from the transformers prior to
transporting both the transformer carcasses and drums for incineration and disposal at licensed
facilities.
Response to Challenges
The monument-worthy terrain created significant logistical challenges in transporting workers
and supplies to the mines. The terrain is rugged, rocky, and steep. Internal roads were badly
eroded and boulder strewn. This project used lots of concrete and steel (along with water, tools,
radiological gear, etc.). For instance, a single 6-ft by 8-ft concrete block wall requires two tons
of block, plus mortar mix and water. All of that needed to be moved to remote sites.
The physical logistical challenges of the landscape were matched by administrative and legal
ones intended to protect that landscape. As a result of extensive unmanaged cross-county travel
in the past that impacted vegetation, soils, and water quality, BLM field offices have developed
travel management plans to reduce damage from travel across public lands. Many of the still
visible, although faint, old mine roads were closed to any mechanized transport by these plans.
The BLM authorized use of the old mine roads for the closures as long as the roads were
returned to their preexisting conditions.
Fortunately, this administrative waiver meshed with the UAMRP’s ethos of minimizing new
disturbance by fitting the mode of access to the existing conditions as much as possible. This
can mean packing everything in on foot when old roads are too obstructed for vehicles or
undoing upgrades when done, which is what happened. Materials were transported by ATV
instead of trucks. ATV and excavator tracks were raked out and filled-in gullies returned to preproject condition. Often it is difficult to detect the access routes after completion. This in turn
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reduces the temptation to ATVers to explore new terrain. By keeping access to the mines
difficult, visitation is curtailed and public exposure to the mine hazards is reduced.
Concerns for historic preservation and bat habitat led to more walls (22%), grates (19%), and
hand backfills (16%) and fewer mechanized backfills (39%) than is typical for a UAMRP mine
closure project. A typical project would probably have half the walls and grates and twice the
backfills. The shift in closure ratio facilitated low impact closures and resulted in a project that
conforms to the natural and cultural landscape. Techniques that protect cultural values also tend
to be compatible with landscape and environmental values since they limit construction
disturbance, are targeted, and keep impacts subtle. Native stone walls blend with the
surrounding rock. The UAMRP has found that concrete block walls, being smooth and flat and
silvery gray, often stand out in glaring contrast from adjacent rock (especially in redrock country
with broad vistas); such walls are plastered with mortar mixed with local soils to provide texture
to reduce reflectivity and color to blend in. Backfills and PUF plugs can be recessed to preserve
the appearance of the mine and use local materials that match the surroundings. The steel used
for gates and grates weathers to a patina compatible with both the natural rock and the cultural
artifacts present.
Project Funding and Cost Effectiveness
Construction was funded through grants from the BLM and OSM. Funding eligibility
requirements under the OSM grant restrict noncoal abandoned mine reclamation to mitigating
immediate public safety hazards (i.e. SMCRA Priority 1 hazards) at mines abandoned before
1977. OSM funds were therefore used only for mine closures and only at mines known to predate 1977. BLM funds were used for the transformer disposal and for closures at mines where
the date of abandonment could not be documented, but was prior to 1981.
Construction contractual expenditures for the project totaled $557,515. The mine closures were
contracted by The 5 Seventeen Company for a final contract amount of $533,237. This total
includes $467,237 for mine closures and another $66,000.00 for costs for transformer demolition
and removal. The transformers were disposed and the waste incinerated by Clean Harbors for
$24,278. The total cost to remove and dispose of the twelve transformers was $90,278. The
following table breaks down the construction costs by source and destination:
Construction Task
Mine Closures (pre-1977)
Mine Closures (others)
Transformer Demolition
Transformer Disposal
Total

Contractor

The 517 Co.
Clean Harbors

Task
Amount
$278,326
$188,911
$66,000
$24,278
$557,515

Contract
Total

Funding
Source

Source
Total

Source
Percent

OSM

$278,326

50%

BLM

$279,189

50%

$557,515

100%

$533,237
$24,278
$557,515

There was an even 50:50 split between OSM and BLM funds used for the project. UAMRP’s
partnership with the BLM allowed OSM’s AML Fund dollars to stretch farther and made it
possible to eliminate hazards that would have remained under SMCRA.
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Supplementing the grants were in-kind contributions by the agencies. As a partner, BLM
shouldered a majority of the administrative work to achieve NEPA and cultural compliance.
They also worked with mineral claimants and other interested parties to allow the work to
proceed. The BLM performed land surveys to verify land status as several sites were near
state/federal boundaries. The collaboration with the DOE DRUM project was mutually
beneficial, as all three agencies saved costs by sharing data. The county sheriff disposed of
dynamite found in the mines.
Benefits to the Community
Because the Red and Fry Canyons area was known to be a popular recreational, cultural, and
historical resource, the UAMRP started early in the project planning to bring the local BLM
Field Office into the process. BLM and county officials were thus well aware of and concerned
about mine hazards. The Red and Fry Canyon Project has safeguarded all of the known uranium
mine openings in those canyons, protecting public health and safety in an area that, although
having no resident population itself, sees extensive regular, and increasing, recreational traffic.
The safeguarding has been done in a way that also protects historic, cultural and environmental
values. San Juan County has the lowest per capita income in the state. The contractor bought
building supplies, gas, food, and lodging in the county. They used five local laborers for the
duration of the project. This provided a needed economic boost to the local community.
Conclusion
The Red and Fry Canyon Project is a showcase example of interagency cooperation and
collaboration to protect public safety while protecting the environment. The partnership between
the UAMRP and BLM produced results that neither agency working independently with only its
own resources could have achieved. More hazards, and more different types of hazards, were
abated. The Red and Fry Canyon Project cultivated relationships between agencies and
established procedures that set the stage for the next phase of mine closures in the White Canyon
and Deer Flat mining districts. The ongoing collaboration with the DOE DRUM Program also
sets the stage for the future environmental remediation of mine wastes by DOE.
The Red and Fry Canyon Project shows how mine closures can be compatible with their
surroundings. The best reclamation is reclamation that nobody notices. The Red and Fry Canyon
closures are subtle, low key structures that do their job without intruding. And they were built
without destroying the landscape to get there. That is how SMCRA projects are supposed to be.
The Red and Fry Canyon Project continues a course charted by the San Rafael Swell Project that
won the 2017 NAAMLP hard rock award and by the Silver Reef Project and the Temple
Mountain Project, predecessors that won the 1997 and 2010 OSM western regional reclamation
awards. All four projects dealt with culturally sensitive lands, high public interest, and delicate
ecological landscapes. The solutions to the challenges pioneered by the earlier projects have
become routine, standard operating procedures for the UAMRP. The Red and Fry Canyon
Project is reflection of that. It shows the maturation and refinement of the lessons learned. Its
own lessons learned will, in turn, be carried forward to future reclamation projects.
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Map of southeastern Utah showing the four mining districts making
up the overall project initiative. Red and Fry Canyons are the two
districts comprising the first construction phase.
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Detail map of the Red and Cry Canyon Project showing mine locations
.
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The old haul road to the Markey mine had to be upgraded for truck access to remove the
transformers. A deep gully cutting the road was temporarily filled and the roadbed cleared.
Following the work, the improvements were removed, the gully reopened, and the road made
impassible again. This kept the road in compliance with the BLM’s travel management plan and
added additional public safety protection by discouraging travel to the mine. Top: prereclamation condition; Middle: improved road during construction with filled gully; Bottom:
removing the improvements to close the road and restore the previous condition.
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Concrete block wall closure of a powder magazine at the Raven mine. The surface of the wall is
stucco-ed with mortar mixed with local soil to match the adjacent rock. A ladder was used to get
the materials and workers to the opening, which was in the cliff face about 10 feet above the
adjacent ground.
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Rebar grates safeguard adits at the National Register-eligible Markey mine. The grates prevent
human entry with minimal alteration to cultural resources. They are versatile closures that can
be custom fitted to virtually any mine configuration and can work around timbers and other
structural features.

Native stone wall at the Fry mine. Using onsite materials for closures reduces the number of
trips needed to deliver materials to a work site, minimizing access route impacts. Onsite
materials also match the local rock, resulting in unobtrusive closures.
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This roadside mine opening at the Daisy mine was a traffic hazard as well as a readily visible
and accessible temptation to underground exploration. Its formation was aggravated by a
clogged culvert that directed water into the workings. The UAMRP plugged the opening with a
polyurethane foam (PUF) closure with drain pipe to prevent human entry and filled the trench to
grade to eliminate the traffic hazard. Drainage was corrected to flow to the culvert.
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In this dry canyon desert environment the geologic strata are easily observed. Uranium occurs
in the Chinle Formation in the project area. Mining at the Posey mine shown here was relatively
shallow, so collapse of the mine workings was quickly expressed as surface subsidence and
surface runoff could flow through cracks and eventually into the mine. This subsidence feature
is being backfilled with heavy equipment. Below is the completed closure.
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The crew builds a native stone wall in an adit at the Posey mine. The coveralls and respirators
are part of the radiological safety and health protocol to manage radiation hazards.

PUF plug closure in a shaft at the Fry mine. PUF plugs can be useful at historically important
sites because they can preserve the architectural elements such as the ladder and collar shoring.
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Transformers were removed from poles with a boom and bucket trucks. The transformers were
then placed in a containment bag and then into secondary containment for transport to a
highway. The PCB oils were pumped out into 55 gallon drums and both the drums and
transformer carcasses were sent to a permitted facility.

