
Integrated Land Reclamation in Coal Basin, Colorado 

 Brian McMullen, White River National Forest Soil Scientist 



Presentation Themes 

• Public/private partnership to reclaim 
abandoned coal mine land using innovative 

techniques and materials 

• Involvement of local grazing, watershed, 
and community groups to enhance public 

lands and watershed conditions 

• Stimulation of local restoration economies 

• Technology/knowledge sharing + transfer 

• SCIENCE !!! 



THIS PRESENTATION IS BROUGHT TO YOU BY 
THE LETTER “C” 



Template for Coal Basin Reclamation- 
Uplands Area Re-vegetation 

Hope Mine Reclamation in 2010 near Aspen 

• Non-profit funded demonstration of compost 
and biochar application to abandoned mine 
land reclamation 

• Biochar- end product of combustion of 
biomass (beetle-killed pine trees in this case) 
under high temperature/low oxygen 
conditions; material is similar to activated 
charcoal found in water filters, water 
treatment plants 



Hope Mine- Circa 1920’s 



Steep-sloped 
compost/biochar application- 

10.10.10 



Hydromulched-seeded 
Slope 







Vegetation response less 
than 1 year later following 
compost/biochar (3 inch) 

application 



Technology Transfer/Lessons Learned – “Recipe” and 
Techniques Applied to other USFS Projects   



2012 Dutch Creek Road Rehabilitation Project 
 
 

http://cwcb.state.co.us/Pages/CWCBHome.aspx


Coal Basin, CO 



Unscreened compost 
material- thousands of cubic 

yards remaining 

South Canyon Landfill- Garfield County/Heartland 
Environmental/City of Glenwood Springs 

Technology Transfer/Lessons Learned – Compost Logistics 



The Recipe 

 Recommended application rate for compost on “tough” 
sites= 400 yd3/acre = 3” application thickness 

 

 Biochar Solutions Inc. found biochar most effective at 2.5 – 
5.0% by volume at Hope Mine test plots  

 
 To get 400 yd3/acre soil amendment at 5% biochar to 95% 

compost, need 20 yd3/biochar : 380 yd3/compost 
 
 Compost $20/ton; 1 yard ≈ 1500 pounds ≈ $15/yd3 

 Biochar (BSI Inc.)- $250/yd3; 1 yard ≈ 300 pounds  
 
 

 





2012 Pilot Project Work 

Source: EcoFlight, 2012 

1 2c 

4a 

3a 

2a 

4b 

3b 





Reconstruction of  
Alluvial Fan 

(before and after) 

Dutch Creek Road 
 







16 May 2013- Germination on amended soil 



Amended  road 
(compost/biochar) soil 

Unamended road soil 



Data logger, soil moisture 
probes, and weather 

station- Dutch Creek Pilot 
Project 



Technology Transfer/Lessons Learned – Soil Moisture 

Unamended road soil 
(control) 



Amended  road (compost only) soil 

Technology Transfer/Lessons Learned – Soil Moisture 



Technology Transfer/Lessons Learned – Soil Moisture 

Amended  road (compost+ biochar) soil 



Approximately 40 
acre waste 

rock/spoil pile 
(the “Sutey” pile) 





 

CROSSOVER APPEAL AND 
COOPERATION WITH 

RANGE/BOTANY 
 



Compost being 
applied at a rate 

of 400 cubic 
yards per acre 

Technology Transfer/Lessons Learned – Holistic Grazing/New 
Incorporation Methods 



Cows incorporate 
compost/biochar,  
seed, and straw 

through hoof 
action while 
eating hay  



Soil surface 
following short 
duration/high 

intensity grazing in 
2013 



Roughened surface 
with micro-sites for 
seed establishment 

and moisture 
storage 



Early (2014) 
vegetation response 

with soil 
amendment 

Early (2014) 
vegetation response 

without soil 
amendment 



Early (2014) 
vegetation response 

with soil 
amendment 

Early (2014) 
vegetation response 

without soil 
amendment 



Hoof prints micro-site 
vegetation establishment- 

early stages of Year 1 native 
grass growth 



Special thanks to Wayne Ives and Ben Carlsen (USFS 
Range staff) – brain child's of Coal Basin “Cow 

Stomp” and instrumental in the implementation of 
these projects.  Extra special thanks to Dorothea 
Farris, fundraiser and cheerleader extraordinaire 



95% Compost/ 
5% biochar 

Control (no soil 
amendment) 

Compost only 

2013 Cowstomp (background) 2014 (foreground) – photo 
taken 23 Sept 2014 
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CFI Training/Field Biology Class – Colorado Mountain College 



Sustainability Implications of Soil Amendments  
In Coal Mine Restoration 
Jon Plybon 
 

Colorado Mountain College 
Bachelor of Arts │Sustainability Studies  



Sutey Pile “Bio-Islands” 
- USFS and Colorado 

Correctional Industries, 
Colorado Mountain College 







Senior capstone project (Jon Plybon) monitoring efficacy of plants, soil 
amendments, and microbial + nutrient response to treatment 

Technology Transfer/Lessons Learned – CMC Env. Science Project 





Compost Tea Application – Bioorganix/ David Bernhardt 



Technology Transfer/Lessons Learned – Ski Area Rehabilitation 

Keystone Ski Resort- 
Graded Ski Trail treated 

with 50/50 topsoil + 
compost blend 

• Other ski area projects 
include Breckenridge, 
Snowmass, and Aspen 
Mountain – all since 

2012 (post-Coal 
Basin/Hope Mine) 



Technology Transfer/Lessons Learned – Homestake Reservoir 



Questions? 

Contact – 
bmcmullen@fs.fed.us 

970-309-5164 

mailto:bmcmullen@fs.fed.us

