


¾ Reintroduce native plant species supportive of 
sage grouse and ungulate habitat to numerous 
interim reclaimed drill locations over the full 
length of the Pinedale Anticline gas field. 



¾ New “Shell Habitat Blend” seed mix 
� Reduce grass emphasis 
� Based largely on native plant species critical for food and cover 

for sage grouse/ungulates 
¾ Site or area specific soil amendments to jump-start soil 

conditions for native species to thrive 
¾ Seeding techniques – range drill and hydroseeding 
¾ Effectiveness of fencing on seeded locations to protect 

against cattle grazing during first few seasons of new 
plant growth 

¾ Topsoil pile seeding 
� Seed with grass species that would provide temporary forage, 

reduce weed infestation and keep soil mycorrhizal conditions 
favorable for accelerated re-establishment of native habitat 
during reclamation 
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¾8 Reclaimed Pit Locations (31 acres) 
� 3 hydroseeded (all fenced) 
� 5 drill seeded with Truax Rough Rider (BLM) 

• 3 ½ - No Amendments added (split one location) 
• ½ fenced; 3 not fenced 

• 1 ½ - Amendments added (split one location) 
• 1 ½ fenced 



¾6 Overseed Locations (18 acres) – drill 
seeded with Truax Rough Rider 
� 3 – No Amendments added 

• 2 fenced; 1 not fenced 
� 3 – Amendments added 

• ½ fenced; 2 ½ not fenced (split one location) 



¾5 Fill/Cut Slopes – hydroseeded (1.5 acres)
 



¾ 26 Topsoil Piles seeded w/ Slender Wheatgrass
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¾11 Reclaimed Pit Locations (61 acres) 
¾ [2 Locations: hydroseed + drill seed] 
� 5 hydroseeded (incl. 1 partial; all fenced) 
� 8 drill seeded (incl. 1 partial and 1 re-seed) 

• 6 – Truax Rough Rider 
• 4 fenced 

• 2 – Truax Flex II 
• 1 fenced 



¾12 Miscellaneous Sites (14 acres) 
� 2 hydroseeded (4 acres) 
� 10 drill seeded w/ Truax Rough Rider 



¾3 Fill Slopes hydroseeded 



¾9 Topsoil Piles seeded (hand broadcast) 
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¾7 Reclaimed Pit Locations (28 acres)
 
¾8 Re-seeded Pit Locations (44 acres)
 

� All drill seeded w/ Truax Flex II
 
� No Amendments applied
 



¾5 Fill Slopes re-seeded (hand broadcast)
 



¾2 Topsoil Piles seeded 
¾26 Topsoil Piles re-seeded 

� Drill & hand seeded (Truax Flex II drill) 
� Grass/sage seed mix 



RESULTS
 

HAVE WE DISCUSSED
 
...RAIN?
 









2004-05
 
Good Precipitation Year
 

¾ Reclaimed Pit Locations seeded in 2004 all 
did well, with only one exception. 
� Mesa 6-28: dry, fluffy topsoil; seeded too soon 

after topsoil applied (Truax site w/ amendments) 

July, 2005 



2004-05
 
Good Precipitation Year
 

¾ Overseed Locations not as successful 
� Existing grasses obscured visual monitoring 
� No quantitative monitoring done until 2006 June, 2005 



2005-06
 
Poor Precipitation Year
 

¾Reclaimed Pit Locations seeded in 2005 
did NOT do well, with 3 exceptions 

¾Locations seeded in 2004 continued to 
do well 

June, 2006 



¾Overseed Locations not great, but 
somewhat better than anticipated 
� Data complicated by previous shrub/forb 

seeding 

2005-06 
Poor Precipitation Year 

July, 2006 
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¾2005 transects: 
� 200 ft line transects 

• random where space permitted on hydroseeded 
sites 

• diagonal across seed rows on Truax-seeded sites 
• % shrub canopy measured along line, tallied by 

shrub species 
� 50cm square quadrants 

• 20 quadrants per transect 
• placed on alternate sides of line in even spacing 



¾2005 transects – Quadrant 
measurements: 
� % Composition – estimated dry mass wt; 

ranking of 70%, 20% or 10% 
� Basal Ground Cover Point Intercept – leading 

outside corner of each quadrant used as point 
intercept (based on 20 points per transect) 
� Nearest Sage Height w/in 5 ft radius of point 

intercept 



¾2006 transects: 
� 100 meter or 60 meter transects on new sites 
� Maintained 200ft transects on 2005 sites for 

comparison
 

� Added Belt Transects
 
• continuous 1 meter (3 ft used with 200ft transects) 

belt along total transect length 
• Species Density/Diversity - all species of interest 

counted; tabulated by species, calculated # 
plants/meter2 

• Overseed sites – counted only forbs/shrubs
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Antelope 2-9 

5 acres – Hydroseeded 

Seeded 2004; “A” blend amendments 

Fenced 

Antelope 2-9-06 Transect 
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East West 
View to East 

View to West 
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Antelope 2-9 

2006 

7/5/06 photos 
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MN 

Rainbow 11-31 End 

3.9 acres - New Seeding 

Truax 
Rainbow 11-31-05 transect 

No amendments 

Seeded 10/6/04 
PP Rainbow 11-31-A 

Fenced Spring 2005 
Start 

PP Rainbow 11-31-B 

0 100 ft 



Rainbow 11-31 

4.2 acres – Truax drill seeder 

Seeded 2004 

Fenced 

Rainbow 11-31-06 Transect 
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1.	 2005 and 2006 transects – average sage 
height appears to be approximately 50% taller 
on amended vs. non-amended sites on 2004 
seeded locations. 
� Keep in mind data based on 20 points per transect 
� Data confused in 2006 transects by: 

• poor precipitation year 
• grazing – antelope, rabbits(?), etc. 



2006 Transect Data
 



2. 2005 transects – average Seeded 
Species Density appears less on 
hydroseeded sites than drill-seeded 
sites. 





3. Average Basal Ground Cover (Point 
Intercept % Cover for Sage and Shrubs 
only) appears higher on hydroseeded 
sites than drill-seeded sites. 
�	 data based on 200 pts calculated from % 

canopy data 





4. The highest sage density occurs on one 
hydroseed site – Warbonnet 11-10.  





5. 2005 vs. 2006 transect data from 2004­
seeded locations show: 
� decrease in bare ground 
� increase in Basal Ground Cover for sage 

and shrubs 
� increase in average sage height, and 
� increase in % canopy 





6. Weeds (of the right sort) are our 

friends... 
� shade for shrub/forb seedlings 
� protection from grazing by antelope 
� trap snow 







7.	 Drill seeding into snow – the 
“exceptions” to the poor results of 
the Fall 2005 seeding: 
� Antelope 8-6 and Rainbow 13-31 
� Seeded late November, 2005, with 

Truax Flex II drill – into light snow 
cover 
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Antelope 8-6
 



 

0  100 ft  

No amendments 

Rainbow 13-31 
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To Be Fenced 
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No amendments 

Antelope 8-6 

8.9 acres - Truax Drill Seeding 

Seeded 11/17/05 

To Be Fenced 
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Antelope 8-6 

8.8 acres – Truax drill seeder 

Seeded 2005, in snow 

No Fence 

Antelope 8-6-06 Transect 

11/17/05 

6/5/06 







¾ Increase lupines and other forbs(?) 
¾ Only slight increase in bunch grasses, if any 
¾ Seed sages as late as possible in season 
¾ Consider changes in seed mix for

anticipated drought conditions? 
¾ Fencing is critical for couple of years 
¾ “Mini snow fences” for maximizing

snow/moisture entrapment on sites? 



¾ “Cultivate” Topsoil Piles 
� Flatter, broader topsoil stockpiles 
� Seed first season with grasses/forbs(?) that will 

help maintain soil microbial viability until needed 
for interim/final reclamation. 



¾ Rain Dancing Classes. 







•BLM - Pinedale Field Office 

•BLM – Vale, OR Field Office 

•Shell Rocky Mountain Production Co. 

•C-M Environmental Group, Inc. 

•John Steinbacher – Summit Associates
 

•Quattro Environmental 

•Wind River Seed LLC 

•Mountain West Hydroseeding 

•CDL Habitat LLC 


