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Progress Towards Restoring Native Land From 
Tailings Storage at Troy Mine and Shirley Basin 

H e r r e r a  E n v i r o n m e n t a l  C o n s u l t a n t s  



Troy Mine – Background 

• Copper and silver mining from 
1979-1993

• Returned production from 
2004-2015

• Adjacent to the Kootenai 
National Forest 

• ~300 acre Tailings Storage 
Facility (TSF)







Insert Chart

Timeline 



Harvesting trees from soil stockpiles

Tree Salvage

Hauling trees to temporary nursery 

Fall 2018



Phase 1 Planting Salvaged Trees

Tree wells constructed around each tree, filled 
twice with water, topped with cedar mulch



Tree Salvage
• Tree pod 6
• July 2021

Tree Pods

Tree Salvage
• Tree pod 7
• July 2022



November 2017 
Site prep “Rough and 
loose”

Phase 1 Seeding

John Deere tractor and Brillion drop seeder implement TSF Cell 1 site conditions on first day of seeding



Phase 1
• Plants held at CSKT 

nursery through 
winter 2017/2018

• Planted April 2018

Phase 1 Tree and Shrub Planting



Fall 2018

Phase 2a Fertilizing and Seeding

Broadcast seeding final seed mix/applying 
soil amendment

Delineated soil amendment application 
line



Phase 2a Planting

Looking southeast across Cell 4 planted area Nursery plant staging/holding area at 
quonset hut 

Fall 2018



Seeding, 
Placing Woody 
Debris, Planting 

• Fall 2019

• Cell 3 and Portions of Cells 
1 and 2

• Toe ponds



TSF Soils - Quantity

Source: Troy Mine
Final Environmental Assessment for
Amendment 006 to Operating Permit No. 00093 
(MT DEQ 2018)



Lacustrine 
Soil at TSF



Cell 3 Lacustrine Soil

Sample from NE Corner Cell 3

Showing Poorly Developed Fine Root 
Systems

Sample from Area of Better Growth in Cell 
3 Showing Better Developed Fine Root 

System 



Phase 2b – Soil Amendments



Amendments 2019

P2-7 Year One Not fertilized P2-9 Year One 

Proganics 2,000 lb/acre 

Richlawn 1,800 lb/acre

P2-10 Year One 

Proganics 4,000 lb/acre

Richlawn 1,800 lb/acre



Amendments 2019 Phase 2a

P2-10 Year Two

Proganics 4,000 lb/acre

Richlawn 1,800 lb/acre

P2-7 Year Two 

Not fertilized

P2-9 Year Two 

Proganics 2,000 lb/acre 

Richlawn 1,800 lb/acre



Phase 1 



Phase 2b 



Moist Forest Zone 
P1-9



Year 1 (2019) with Clover and Daisy Year 2 (2020) Year 3 (2021) 

Baseline (2018)

Moist Forest Zone       
P1-21

Herbicide applied 
following site visit 

Year 4 (2022) 



Year 1 2019 Year 2 2020

Year 4 2022 Baseline 2018 10% noxious weeds

Grassland Area
Upland Forest Zone       
P1-19

Year 3 2021 



Year 1 2019 Year 2 2020

Year 4 2022 Baseline 2018 10% noxious weeds

Forest Area
Upland Forest Zone       
P1-17

Year 3 2021 



Shirley Basin– Background 

• Uranium mining (1970-1980’s)

• Multiple Tailings Piles

• Rerouted Little Medicine Bow 
River



Shirley Basin Reclamation Goals 

• Establishment of a diverse native plant community 

• Establishment of a geomorphically stable landscape 
in line with the native adjacent landscapes

• Improve soil acidity to the degree necessary to 
support persistent native perennial vegetation

• Develop sage grouse habitat for mating, nesting, 
and brood rearing  activities. 

• Development of a native vegetation community 
that is resilient to invasive species establishment



Previous Reclamation



• Carlson Natural Regrade
• Low Tech Mesic Water Retention Features
• Viewshed Analysis

New Design Reclamation



Local Soil 
Characteristics

Subgrade Excavation Test Pothole



Local Soil Characteristics

Soil Composition Variability



Soil and Seed Bed Preparation 

Discing Amendments 



Shirley Basin Soil Amendments  

• Agricultural Lime

• Mycorrhiza Innoculant

• Humic Acid

• Sustane Organic Compost



Lime Application

• Subgrade Lime Application • Surface Lime Application



Other Amendment Applications

Amendments Applied in Shirley Basin





Revegetation Pitting and Drill Seeding

Pitting

Drill Seeding



Revegetation Calibration



Revegetation Economics  
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Current Results



Current Results



Current Results



Challenges and Lessons Learned 

• Pitting on contour around steep slopes
• Pre Order Seed mixes with carrier agents and 

test at seeding contractor facility before 
mobilization to site

• Proactive on site during seeding operations 
checking calibration and hopper boxes 
throughout operations

• Allocate enough time for seeding specialist / 
seed distributor QA/QC process



Where’s Mr. and Mrs. Sage Grouse?



Questions?

Taylor Cross 

tcross@Herrerainc.com

Mark Gentry 

mgentry@Herrerainc.com

mailto:tcross@Herrerainc.com
mailto:mgentry@herrerainc.com
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