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Grand Canyon Uranium: Breccia Pipes

Uranium-rich breccia pipes
of northern Arizona
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Grand Canyon Uranium: Breccia Pipes
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Mining in an environmental context




Mining in an environmental context: Translocation pathways
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Hinck, J.E., et al., 2014. Exposure pathways and biological receptors: Baseline data for the canyon
uranium mine, Coconino County, Arizona. Journal of Fish and Wildlife Management, 5(2), pp.422-440.
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Mining in an environmental context: Indigenous translocation pathways
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Mining in an environmental context: Aeolian transport
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Grand Canyon Uranium
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Grand Canyon Uranium
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Grand Canyon Uranium Mines
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Figure 1. lllustration of the Grand Canyon region in northwestern Arizona showing major land holders and locations of some of the uranium mines

in the region. Mine status and Tribal land names current as of March 2024. the Kanab North Mine



Mining in an environmental context: Reclamation Goals

* Reduce wind-borne erosion
* Reduce water-borne erosion S e
-

e Stabilize soil & reduce bare soil & .
with perennial plants

R uollisodap

+ BLM (landowner)
Requirements

Root absorption



Dryland Reclamation: Challenges

Biotic Challenges Physical Challenges

* Depleted seed bank e Soil movement and loss

e Depleted soil organisms * Nutrient-depleted topsoil
* Intense competition e Altered hydrology

Lack of shelter
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Experimental Design: Large-scale

1991: Mining completed -> 2017: Reclamation study initiated
Seeding Method
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Novel: ConMods

Thickspike wheatgrass ~ Fourwing saltbush ~ Globemallow
Ricegrass ~ Galleta Grass ~ Sand Dropseed



Experimental Design: Large-scale

Experimental Design
Seeding Method
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Experimental Design: Small-scale

Experimental Design
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Questions: Large-scale vs Small-scale

Large-scale Small-scale

v’ Across 64 m? plots v’ Nested withing large-scale
v' ConMods vs Drillseed methods v' 0.1 m? quadrats

v’ Native vs Traditional seedmix v’ Biocrust inoculation

v’ ConMod Interspace

First five years of reclamation



Monitoring: Large-Scale
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Monitoring: Small-scale
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Results: Large-scale figures
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Plant Cover: Large-scale
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Plant Cover: Large-scale
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Plant Cover: Large-scale

Atriplex canescens, fourwing saltbush

Plant Cover
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Exposed Soil: Large-scale
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Exposed Soil: Large-scale
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Exposed Soil: Large-scale
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Dust: Large-scale
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Results: Small-scale figures
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Plant Cover: Small-scale
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Soil erodibility: Small-scale
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science for a changing world

e ConMods have lower % bare soil

Decreases with time in drillseed
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Soil stability

* ConMoads higher stability

* Increases with time

Level of biocrust development
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. - have lower % bare soil

e Decreases with time in drillseed

Protected soil cover
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Take homes: Large-scale

* All native seed mix
* Promote native species, woody, hard to establish

e ConMods

* Higher total plant cover
* Decreased exposed soil
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Take homes: Small-scale

* Interspaces

 ConMods may provide some benefit between them

* Not to plant establishment
e But to soil stability

e Biocrust

e Establishes biocrust

* Increases soil stability
e particularly effective in combination with ConMods
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Take homes: Novel tactics work!
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BIL Abandoned Mined Lands

Goals: Improve reclamation on abandoned mines

Planting Tactics: Seed mixes, Planting methods

Small scale plots (2x2 m)

shutterstock.com - 2001646466

,

,\

sclence for a changing wnrld |S | n 0



BIL Abandoned Mined Lands

Goals: Improve reclamation on abandoned mines

Planting Tactics: Seed mixes, Planting methods

QLisbon Mine
e Lisbon Mine
e Copper (UT)
. QOuesta Mine
* Questa Mine _.
. Molybdenum (N|V|) QAban'doned'
Uranium Mine

* TBD Mine
* Uranium (AZ)
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Informing Future Decision Making on Uranium Mining in
Arizona (usgs.gov)



https://webapps.usgs.gov/uraniummine/
https://webapps.usgs.gov/uraniummine/
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