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Restoration Definition--Society for  
Ecological Restoration (2004) 

Ecological restoration is the process of assisting 
the recovery of an ecosystem that has been 
degraded, damaged, or destroyed.  



BLM National 
Training Center 
“Restoration of 

Sagebrush 
Ecosystems” Course 

NEPA, Contracting, etc. 

ESDs 

Class offered in October 
2013-- Location TBD 



Sagebrush & 
Sage-grouse 
 

 Numbers have 
declined by 40 
percent since 1970s 
 

 “Warranted but 
precluded” for 
listing under ESA 
 

 Fish & Wildlife 
Service listing 
decision by 09/2015 
 

 National Technical 
Team Report 
 

  
Sage-grouse Habitat in Southern Idaho 

Sage-grouse 
Goal:  Maintain and/or increase sage‐grouse 
abundance and distribution by conserving, 
enhancing or restoring the sagebrush ecosystem 
upon which populations depend in cooperation with 
other conservation partners. 



Sagebrush/Sage-grouse Threats 

Rush skeletonweed 



2012 Fire 
Season 

CA-22% 
NV-2.6% 

UT-0.2% 

ID-3.3% 
OR-10.4% 

• Priority Sage-
grouse habitat--
% lost by state 
in 2012 

• Long Draw & 
Holloway Fires—
1 million acre 
footprint 



How Can ESDs Facilitate Restoration of 
Sagebrush Ecosystems to Benefit Sage-    

grouse? 
Case study approach 

to demonstrate 
process and tools 

Ecological Site Description 



A Report on National Greater Sage‐Grouse 
Conservation Measures 

• Conduct land health assessments.  
• Develop conservation and restoration objectives. 
• Manage for vegetation composition & structure 

consistent with Ecological Site potential and the 
reference state. 

• Riparian areas/wet meadows—manage for forb 
diversity relative to site potential and to attain 
the reference state. 

• Use native species for vegetative treatments 
relative to site potential.  

 

Use Ecological Site Descriptions to: 



 
 

Goal 
 

Conserve Sage-grouse— Reduce Fragmentation of 
Sagebrush Steppe Where Potential for Success is High 

A Report on National Greater Sage‐Grouse 
Conservation Measures- Case Study 

Objective 
 

To maintain or increase current populations, 
manage or restore priority areas so that at least 

70% of the land cover provides adequate 
sagebrush habitat to meet sage‐grouse needs. 



Greater Sage-grouse Populations 



Landscape Scale and ESDs 



Identify Major Land Resource Area  

http://www.nrcs.usda.gov/survey/geography/mrla/ 
 



Major Land Resource Area 
MLRA 23 - Malheur High Plateau  Biology 

This area supports a 
shrub-grass 

association. Big 
sagebrush, low 

sagebrush, 
rabbitbrush, 

needlegrasses, and 
squirreltail are 
common on the 
plateaus and 
mountains. 



Selection of High Potential Treatment 
Sites to Benefit Sage-Grouse 

 



Fragmentation Issue:Western Juniper 
Encroachment  



Goal to Conserve Sage-grouse—
Reduce Fragmentation of 
Sagebrush Steppe Where 

Potential for Success is High  
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• Distinguish encroachment vs. historic 
juniper woodlands.  
 

• Where juniper encroachment is a 
problem,  identify treatments with high 
potential for success. Treatment 
selection depends on level of 
encroachment, site potential and 
effectiveness/limitations associated 
with treatment options. 

 
 

 
How can soil maps and ESDs 
assist in meeting the goal? 



websoilsurvey.nrcs.usda.gov 
Steve Campbell, Soil Scientist 
USDA – Natural Resources Conservation Service 
West National Technical Support Center 
Portland, Oregon 



Salts or carbonates 

Surface rock  

Soil depth  

Soil Survey + ESDs Critical for 
Restoration Planning 

ESDs focus on the plant community and provide the 
general soils information but not the specific edaphic 
information required to plan most restoration treatments 



Navigate to a 
BLM Field Office 
in priority sage-
grouse habitat to 
select a 
treatment area.  



 Phase I 

 Phase II 

 Phase III 





Goal to Conserve Sage-grouse—
Reduce Fragmentation of 
Sagebrush Steppe Where 

Potential for Success is High  
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• Distinguish encroachment vs. 
historic juniper woodlands.  
 

• Where juniper encroachment is a 
problem,  identify treatments 
with high potential for success. 
Treatment selection depends on 
level of encroachment, site 
potential and 
effectiveness/limitations 
associated with treatment 
options. 

 
 



Soil  Map Units-Historic Juniper Woodlands 



 Depth to Lithic Bedrock 

MU 322-14 inches MU 366-25 inches 



Use 1 m2 NAIP Imagery to Plan 
Appropriate Site-Level  Treatments 

NAIP 1:2,000 ft 

Historic 

Encroachment 



Goal to Conserve Sage-grouse—
Reduce Fragmentation of 
Sagebrush Steppe Where 

Potential for Success is High  
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• Distinguish encroachment vs. 
historic juniper woodlands.  
 

• Where juniper encroachment is 
a problem,  identify treatments 
with high potential for success. 
Treatment selection depends on 
level of encroachment, site 
potential, and effectiveness & 
limitations associated with 
treatment options. 

 
 



The “Ecological Site Assessment” tab can be 
used to generate maps of the dominant ecological 
sites and reports of ecological site descriptions.  

Verify ecological site, review 
site description then.... 



 Phase I 

 Phase II 

 Phase III 



 Phase I 

 Phase II 

 Phase III 



 Briske et al. 2006 

Threshold Progression 

Changes in 
Species  
Comp. 

& Invasives 

Disrupted 
Ecological 
Processes 

Species  
Loss 



 Phase I 

 Restoration Options 
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 Phase I  Phase II  Phase III 

 Species Composition & 
Production Changes 



 Phase II 

 Restoration Options 

 Chainsaw, Chaining, Mastication or Fire? 
 Chaining 

Cheatgrass 



The Land Management category contains numerous 
interpretations related to restoration practices. 



Description: Mechanical Treatment, Shredder    



Potential for Mechanical Treatment with a Shredder   



 Phase I  Restoration Options 

 Chaining, Mastication 
No Fire? & Treatments  
Followed by Reseeding 

   What to seed? 



 Restoration-Is reestablishing previous plant 
composition & lost species adequate…? 

 …or has the site potential declined (soil 
loss) to the point that reseeding may not 

be the first treatment?  



Soil  Map Units—Restoration Potential? 



 Map Unit 
Description 

report 15%? 



The “Ecological Site Assessment” tab includes a  
report of Ecological Sites in the Area of Interest 



Not the Full Ecological 
Site Description 



Develop 
appropriate 

seed mix 
relative to site 

potential 

Species & 
composition 

will vary 
based on 

precipitation 
gradient (12-
16”) and site 
variability 







USGS Excel Seed Mix Calculator 
VegSpec is Gone 



The Land Management category contains numerous 
interpretations related to restoration practices. 



Integrating ESDs and Rangeland Health 
Assessment into Restoration 

 
Ecological Site Description 



ESD/Reference Sheet-Applications to Restoration 

Attributes of Rangeland Health 
• Soil/Site Stability 
• Hydrologic Function 
• Biotic Integrity  



 
 
 

Pyke, D. A. 2011. Restoring and rehabilitating sagebrush 
habitats. Pp. 531–548  in S. T. Knick and J. W. Connelly 

(editors). Greater Sage-Grouse: ecology and conservation of a 
landscape species and its habitats. Studies in Avian Biology (vol. 

38), University of California Press, Berkeley, CA. (online at 
www.sagemap.gov) 

 
 

Ecologically Based Invasive Plant Management Project 
www.ebipm.org 

Incorporating ESDs (including Reference Sheets) and Soil 
Survey into a Sagebrush Restoration Strategy 



 

Pyke, D. A. 2011. 



 

NEPA, Contracting, 
etc. 

ESDs 

Pyke, D. A. 2011. 



 

Pyke, D. A. 2011 



Incorporating ESDs/Reference Sheets into an 
Invasive Plant Management Strategy  



2013 ESD Handbook: Sage-grouse Habitat 
 

Comparing ESDs to Habitat Characteristics Influencing Greater Sage-
grouse Nest Occurrence and Success. Doherty et al. 2011 

 
  
 
 • Should include “structural 

measures” (vegetation height) & an 
emphasis on grass height  
 

• Describe the “occurrence of 
sagebrush” 
 

• Need canopy cover and visual 
obstruction 
 

• Sage-grouse plant preference list 

Recommendations  



2013 ESD Handbook: Sage-grouse Habitat 

• Detailed species list 
 

• Species foliar/canopy cover  
 

• Structure- vertical strata for 
each species 
 

• Animal community –use, 
suitability, forage 
preferences, & 
livestock/wildlife interactions 
and competition 

 
 



Summary 
• ESDs and soil surveys are integral part of restoration 

planning. 
 

• Soil surveys (Web Soil Survey) provides the essential, 
detailed information on soil limitations and properties 
necessary for restoration planning and implementation. 
 

• ESDs provide the ecological background to understand  
community pathways and develop restoration strategies 
to meet management objectives.  

 



 



Whisenant table 

             Whisenant (1999) “Repairing Damaged Wildlands” 

Physical 
Environment 
Modification  

Veg. 
Modi- 
fication “Tweak” Mgt. 

Ecological 
Processes 
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