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Introduction 

Colorado Springs, 
Colorado 

• Colorado Springs, Colorado 

• Rocky Mountains Front Range 

• Camp Creek Watershed  

• (11.2 square miles) 

• Private Property 

• Between USFS and City land 

 

 



Site Description 

  

• Camp Creek Watershed 
• 11.2 square miles 

 
• Severely burned by the Waldo 

Canyon Fire Summer 2012 
 

• Upper Watershed- USFS Property 
 

• Queens Canyon- Private Property 
 

• Lower Watershed- City of Colorado 
Springs 

Queens Canyon 

Pike National Forest 

City of Colorado Springs 



Waldo Canyon Fire 



Post-Fire GeoHazards 

Manitou Springs Mudflow Event 
 
Post Waldo Canyon Fire 



Geology 

 Pikes Peak Granite 
 



Phase 1 Investigation 

Potential Debris Flow 
Barrier sites are identified 
in the project area.  
 
Sites are chosen based 
upon: 
•  storage potential for 

debris 
•  protection of critical 

infrastructure  
• ability to clean-out

  

Channel morphology and gradient dictates available volume of storage! 



Phase 2 Design 

Using the results from the field investigation and USGS 
report on Waldo Canyon Fire: 
 
• Volume of expected debris are determined 
• Geological characteristics of debris flows are 

determined 
• Geobrugg DEBFLOW software is utilized to analyze 

loading of debris flow barriers  
 
 

The USGS 
estimated a total 
debris flow volume 
of >100,000 m^3 
for a 10 year storm 
event! 



            DEBFLOW Software 

Using field data and literature 
references:  

• Input parameters are chosen for 
debris flow analyses 

• DEBFLOW software models static 
and dynamic characteristics of 
debris flows and outputs a design 
barrier size 



Phase 2 Results 

• 2 Barrier Locations were chosen for 
construction 

• KANE GeoTech produced engineered 
drawings for Geobrugg UX and VX 
debris flow barriers 

• Client put the project out to bid 

• Pre Bid meeting held to familiarize 
contractors with project, stress tight 
completion timeframe 

• Project awarded to Midwest Rockfall, Inc. 
on January 30 

• Final Completion Deadline: March 30 



Construction Begins 



Helicopter Transport of Materials and Equipment 



Helicopter Transport of Materials and Equipment 



Anchor Drilling 



Grouting Anchors  



Anchor Pull Testing 



Anchor Pull Testing 



Assembly of Barriers 



Assembly of Barriers 



Completion – Site 2 UX120-H6 Debris Flow Barrier 



Completion - Site 2 UX180-H6 & VX080-H4 Debris Flow Barriers 



Successful Retention of Debris Flow 

July 1, 2013 



Successful Retention of Debris Flow 

July 1, 2013 



Conclusion 

A planned, phased approach enabled timely, effective 
completion: 

 
•A thorough initial investigation produced engineered drawings and bid 

documents 
 

•Rapid selection of a qualified contractor and daily oversight  
• Debris flow mitigation systems  installed on time and before spring rains 

 
•On-site engineer’s representative 

• Allowed effective testing of anchors 
• Kept costs low for the contractor and client  



Thanks for your attention! 
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