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PINEDALE ANTICLINE BACKGROUND 

• Green River Basin of SW 
Wyoming 

• Elevation 7,200’ to 7,400’ 
• Average precipitation ~ 9 

inches/year 
• 90% of acreage is Federal BLM 
• Upper Green River Basin has 

one of the largest Greater Sage 
Grouse populations in the US 

• Sagebrush dominated rangeland, critical habitat for sage grouse and 
ungulate populations 

• Disturbed areas in the natural gas fields are being restored using 
native plant species that are beneficial in critical sage grouse and 
large ungulate habitat. 

• This has not always been the case. 
 



THEN AND NOW 

• Past Reclamation Activities 
– Focus on site stabilization 
– Grass dominated seed mixes 
– No emphasis on native plant 

species habitat 
 

• Today’s Focus 
– Restoration of natural 

sagebrush habitat 
– Native plant species 
– Ensuring critical habitat exists 

for Greater Sage Grouse and 
obligate species 

– Site stabilization 
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• FACTORS CONTRIBUTING TO SUCCESS 
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• FACTORS CONTRIBUTING TO SUCCESS 
– PRECIPITATION 

–SOILS AND SOIL BED PREPARATION 



Soil Texture Triangle chart from NRCS – Soil Survey Manual, Chapter 
Three, Figure 3. 

Offsite soil sample 

Onsite soil sample 

Same color = 
adjacent 

offsite/onsite soil 
pair 







–SOILS AND SOIL BED PREPARATION 
• SEEDING INTO SUBSOIL WITH NO TOPSOIL 
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• FACTORS CONTRIBUTING TO SUCCESS 
– PRECIPITATION 
– SOILS AND SOIL BED PREPARATION 

–SEEDING METHODS 
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• FACTORS CONTRIBUTING TO SUCCESS 
– PRECIPITATION 
– SOILS AND SOIL BED PREPARATION 
– SEEDING METHODS 

–FENCING 
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• FACTORS CONTRIBUTING TO SUCCESS 
– PRECIPITATION 
– SOILS AND SOIL BED PREPARATION 
– SEEDING METHODS 
– FENCING 
– NOT STRESSING OVER MOST WEEDS 

–PATIENCE 
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• FACTORS CONTRIBUTING TO FAILURE 
– POOR SOIL SURFACE PREP – SMOOTH 
– POOR ONSITE SUPERVISION 
– DROUGHT YEAR 
– LACK OF FENCING 
– FORB UNPREDICTABILITY 

–OVERSEEDING GRASS SITES - “TWO-
STEP METHOD” 



OVERSEEDING GRASS SITES - “TWO-STEP METHOD” 











• FACTORS CONTRIBUTING TO FAILURE 
– POOR SOIL SURFACE PREP – SMOOTH 
– POOR ONSITE SUPERVISION 
– DROUGHT YEAR 
– LACK OF FENCING 
– LACK OF AVAILABLE FORBS 
– OVERSEEDING GRASS SITES - “TWO-STEP METHOD” 

REMEMBER PATIENCE? 
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5 Year ROD requirement: 75% of REF 8 Year ROD requirement: 100% of REF 



5 Year ROD requirement: 75% of REF 8 Year ROD requirement: 100% of REF 



Antelope 7-4 
Reclaim 



Antelope 7-4 Reference 
 
 



Sandy ESD Average Annual Site Production 550 lbs/acre

Common name

Current 
Production 
(lbs/acre)

Current 
Composition 
(% Dry Wt)

ESD 
Reference 

Plant 
Community 

Composition 
(% by weight)

Composition 
Similarity                  

(% allowed)
185.3 25.8% 30.0% 25.8%
113.9 15.9% 5.1% 5.1%
22.5 3.1% 25.1% 3.1%
21.0 2.9% 15.1% 2.9%
5.5 0.8% 5.1% 0.8%
0.0 0.0% 0.0% 0.0%

11.6 1.6% 5.1% 1.6%
0.0 0.0% 5.1% 0.0%
0.0 0.0% 5.1% 0.0%
0.0 0.0% 5.1% 0.0%
0.0 0.0% 5.1% 0.0%
0.0 0.0% 5.1% 0.0%
0.0 0.0% 5.1% 0.0%

219.4 30.6% 10.0% 10.0%
121.2 16.9% 10.0% 10.0%
12.5 1.7% 10.0% 1.7%
4.0 0.6% 5.1% 0.6%
0.0 0.0% 5.1% 0.0%

716.9 61.7%
Total Grass Production 348.15 Composition SI
Total Forb Production 11.65
Total Shrub Production 357.10

Wyoming big sagebrush
Prairie sagewort

Fourwing saltbush
Winterfat

Rubber rabbitbrush
Total Current Production

Indian ricegrass
Sandberg bluegrass
Slender wheatgrass

Squirreltail
Western wheatgrass
Crested wheatgrass
Indian paintbrush

Firecracker penstemon
Scarlet globemallow

Stemless mock goldenweed
Common yarrow

Fleabane
Woollypod milkvetch

Antelope 7-4 Reclaim 

Method from Habich, E.F. 2001,  
Ecological Site Inventory, BLM Technical Reference  1734-7, 
National Applied Resource Sciences Center, Denver, CO. 



 
 

Sandy ESD Average Annual Site Production 550 lbs/acre

Common name

Current 
Production 
(lbs/acre)

Current 
Composition 
(% Dry Wt)

ESD 
Reference 

Plant 
Community 

Composition 
(% by weight)

Composition 
Similarity                  

(% allowed)
52.7 13.2% 5.1% 5.1%
6.0 1.5% 30.0% 1.5%
5.9 1.5% 5.1% 1.5%
4.4 1.1% 15.1% 1.1%
0.0 0.0% 0.0% 0.0%

16.5 4.1% 5.1% 4.1%
5.2 1.3% 5.1% 1.3%
4.1 1.0% 5.1% 1.0%
1.3 0.3% 5.1% 0.3%
0.0 0.0% 0.0% 0.0%
0.0 0.0% 5.1% 0.0%
0.0 0.0% 5.1% 0.0%
0.0 0.0% 5.1% 0.0%
0.0 0.0% 5.1% 0.0%
0.0 0.0% 5.1% 0.0%

291.0 73.1% 10.0% 10.0%
11.0 2.8% 10.0% 2.8%
0.0 0.0% 5.1% 0.0%
0.0 0.0% 0.0% 0.0%

398.0 28.7%
Total Grass Production 69.01 Composition SI
Total Forb Production 27.02
Total Shrub Production 302.01

Total Current Production

Needle and thread
Squirreltail

Sandberg bluegrass
Indian ricegrass

Western wheatgrass

Plains pricklypear
Gardner's saltbush
Green rabbitbrush

Wyoming big sagebrush
Granite prickly phlox

Stemless mock goldenweed
Flaxleaf plainsmustard
Scarlet globemallow

Fleabane
Matted Buckwheat
Hooker's sandwort
Cushion buckwheat

Woollypod milkvetch
Hood's phlox

Antelope 7-4 Reference 

Method from Habich, E.F. 2001,  
Ecological Site Inventory, BLM Technical Reference  1734-7, 
National Applied Resource Sciences Center, Denver, CO. 
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Antelope 8-6 Reference 



Loamy ESD Average Annual Site Production 500 lbs/acre

Common name

Current 
Production 
(lbs/acre)

Current 
Composition 
(% Dry Wt)

ESD 
Reference 

Plant 
Community 

Composition 
(% by weight)

Composition 
Similarity                  

(% allowed)
327.33 31% 5.0% 5.0%
197.65 19% 20.0% 18.6%
110.00 10% 5.0% 5.0%
56.25 5% 10.0% 5.3%
42.00 4% 10.0% 4.0%
19.76 2% 5.0% 1.9%
0.00 0% 5.0% 0.0%
0.00 0% 5.0% 0.0%
0.00 0% 5.0% 0.0%
0.00 0% 5.0% 0.0%
0.00 0% 5.0% 0.0%

239.19 23% 15.0% 15.0%
51.48 5% 5.0% 4.9%
12.91 1% 5.0% 1.2%
4.34 0% 5.0% 0.4%

1060.9 61.2%
Total Grass Production 733.22 Composition SI
Total Forb Production 19.76
Total Shrub Production 307.92

Winterfat
Fourwing saltbush
Desert madwort

Total Current Production

Fleabane
Hood's phlox

Indian paintbrush
Wyoming big sagebrush

Prairie sagewort

Slender wheatgrass
Squirreltail

Woollypod milkvetch
Scarlet globemallow

Common yarrow

Sandberg bluegrass
Indian ricegrass

Western wheatgrass

Antelope 8-6 Reclaim 



Loamy ESD Average Annual Site Production 500 lbs/acre

Common name

Current 
Production 
(lbs/acre)

Current 
Composition 
(% Dry Wt)

ESD 
Reference 

Plant 
Community 

Composition 
(% by weight)

Composition 
Similarity                  

(% allowed)
38.3 9.4% 5.0% 5.0%
13.2 3.3% 10.0% 3.3%
5.9 1.5% 5.0% 1.5%
5.4 1.3% 20.0% 1.3%
5.3 1.3% 20.0% 1.3%

30.0 7.4% 5.0% 5.0%
21.9 5.4% 5.0% 5.0%
18.6 4.6% 2.0% 2.0%
2.5 0.6% 5.0% 0.6%
1.9 0.5% 2.0% 0.5%
1.1 0.3% 5.0% 0.3%
0.9 0.2% 5.0% 0.2%
0.0 0.0% 5.0% 0.0%
0.0 0.0% 5.0% 0.0%
0.0 0.0% 5.0% 0.0%

250.9 61.8% 15.0% 15.0%
6.3 1.6% 0.0% 0.0%
3.7 0.9% 5.0% 0.9%
0.0 0.0% 5.0% 0.0%

406.0 41.8%
Total Grass Production 68.14 Composition SI
Total Forb Production 76.99
Total Shrub Production 260.89

Winterfat
Total Current Production

Tapertip hawksbeard
Rosy pussytoes

Wyoming big sagebrush
Plains pricklypear
Green rabbitbrush

Fleabane
Hooker's sandwort
Bigseed biscutroot
Cushion buckwheat
Holboell's rockcress

Needle and thread
Indian ricegrass
Hood's phlox

Stemless mock goldenweed
Granite prickly phlox

Western wheatgrass
Squirreltail

Sandberg bluegrass

Antelope 8-6 Reference 
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Connelly Sage Grouse Nest Site Guideline Comparison1 

1 Adapted from Guidelines to manage sage grouse populations and their habitats, 
Connelly, John W. et. al., 2000, in: Wildlife Society Bulletin 2000, 28(4), 967-985. 



A THOUGHT TO CLOSE 
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A THOUGHT TO CLOSE 

"...it is also important to take a landscape view of 
what exists on adjacent lands.  It could be the 
evaluation area is providing one or more seasonal 
habitat needs while another property adjacent to 
the one evaluated is providing other habitat 
components. “  
 
NRCS Biology Tech Note 43_SG_WildlifeHabitatEvalGuide.xlsx  



Reclaiming Greater-Sage Grouse Habitat Within a Gas Field: A Ten-Year Perspective 
Second Annual Sage Grouse Reclamation Workshop – Casper, WY – March 24, 2015 

• Shell Exploration & Production Company 
• 2nd Annual Sage Grouse Reclamation Workshop 
• C-M Environmental Group, Inc. 
• Blue Wing Consulting, LLC 
• North Wind Resource Consulting 
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