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Objective:

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.

What we ended up with:

WY Big Sagebrush 2,500,000 28.70 41.50

Yarrow, white N. American 0.05 2,770,000 3.18
Winterfat 56,700 1.30
Indian Ricegrass, Rimrock 141,000 3.24
Four-winged Saltbush 52,000 0.60
Lupine, Robinson L. polyphyllus 13,000 0.30
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Goal:
Understand variability of soils and potential to apply amendments

Developed soil amendments according to deficiencies
Mineral Blend (specific to area)
Humic Shale
Kiwi Power
Fiber Stronghold
Tackifibers
Soil-Loc
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Truax Drill
Haybuster Seed Drill
Hydroseeder
Broadcast Seeder
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Truax Drill Design




ESEES B NE S W L
26 pads In some phase of reclamation
1-4 years of growth

Rainbow 11-31

2004 Seeding 2005 Seeding 2006 Seeding 2007 Seeding 2008 Seeding
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Pinedale Anticline Field
Revegetation Transect Locations - 2008

Falcon 1-36
Ranbow 11 7

Rainbow 13-3
4th growing season - WB and AC/CMEG fransects 1

2nd growing season - WB transects
1st growing season - CMEG emergence counts Antelope 11-4
Other transect work - CMEG
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Antelope 14-4

WB = Whitebark, Inc.; AC = Aster Canyon Consulting; CMEG = C-M Environmental Group,| Antelope 2-9
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4th growing season - WB transects only Antelope 8-6
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Rainbow 32A

Anlelope 19

Antelope 11-10
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Pinedale Anticline Field
Reference (Offsite) Transect Locations - 2008
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@® WBand AC/ICMEG transects Antelope 11-4

©  WB transects only Anlelope 1.9

Antelope 2-9

WB = Whitebark, Inc.; AC = Aster Canyon Consulting; CMEG = C-M Environmental Group




10-point frame relative basal point intercept ground cover transeets

points/transect
Bare ground litter, plant species all tabulated

o=

v COVET I| : L-mr g

e S o FEE S p—— i = R b

200 ft long, twin 10 point frzmes used, resulting in 2000

Shrub can _________
‘Heig
thi

r A

T et —

Shrub b1ghts and shrub deifs ‘ (l L ([Dellt transe S- plants/acre)
 IndiVidual éhrdbsédunt rh.rra Wide_'belt 00’ feet long.

ey

%

£ ‘_'_,_,..--'—
i .__;I"'r- g



KOG MA KKV A kW RLERA@K] X1k oo

Point Intercept Fequency (200 pts)

Two 200’ lines crossed at 100" mark. Point intercept frequency

measurements

Taken every 2’ for both lines=200 pts.

Each plant species noted from canopy down to basal ground cover
Shrub Height

Measured and averaged
Shrub Density

Individual shrubs counted within 3’ wide belt, 200’ total length.

Point Intercept Data results in percent frequency of bare ground, litter,
rock, lichen, moss, and plant species, as well as percent canopy
and relative basal point intercept ground cover.
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2008 relative basal ground cover data

Antelope2-9-08AT0nsite
) 10 point frames: (2000 points total)

NONE IN TRANSECT

2008 belt and line transect data




Antelopel2-9-08BrOnsite 2008 relative hasal ground cover data

10 point:frames: (2000 points total)
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2008 belt and line transect data




e 2-9-08-0S Offsite

_ Qutelo 2008 relative basal ground cover data
— —— 10/ point frames (2000 points total)
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2008 belt and line transect data



Antelope 2-9-08-0S Offsite 2008/Percent Frequency. Point Intercept Data
(200/points - WB Data)
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2008 belt and line transect data
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__ Rainbow 11-31-08 Qnsite 2003 relative basal ground cover data
' 10 point frames: (2000 points total)
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2008 belt and line transect data



Rainbow 11-31-08-0S Offsite 2008 relative basal ground cover data
10 point frames: (2000 points total)

2008 belt and line transect data



Rainbow 11-31-08-0S Offsite 2008 Percent Frequency, Point Intercept Data
(200/points - WB Data)

Whitebark: Inc: Tiransect Data
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2008 belt and line transect data
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2008 relative basal ground cover data
10 pointiframes: (2000 points total)

NONE IN TRANSECT

2008 belt and line transect data
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Warbonnet 11-10-08-0S Offsite 2008 relative basal ground' cover data
P 10/ point frames (2000 points total)
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2008 belt and line transect data




Warbonnet 11-10-08-0S Offsite 2008 Percent Frequency, Point Intercept Data
(200/pointsi- WB Data)
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2008 belt and line transect data
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2008 belt and line transect data



Mesa 12-28-08-0S Offsite 2008 relative basal ground cover data
. 10/ point frames (2000 points total)
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2008 belt and line transect data



Mesa 12-28-08-0S Offsite 2008 Percent Frequency, Point InterceptiData
. (200/pointsi- WB Data)
Mesa 6-28-08-0S Offsite

Whitebark: Inc: Tiransect Data "
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Dominate Offsite Vegetation

Shrubs

Wyoming Big Sage
Artemisia tridentata

Green Rabbitbrush

Chrysothamnus
viscidiflorus

Winterfat

Krascheninnikova
lanata

Plains Prickly Pear
Opuntia polyacantha

(Grasses

Sandberg Bluegrass
Poa secunda

Needle and Thread
Hesperostipa comata

Thickspike Wheatgrass

Elymus lanceolatus

Indian Ricegrass

Achnatherum
hymenoides

Forbs

Spiny Phlox
Phlox hoodii

Granite Prickly Phlox
Linanthus pungens

Stemless Goldenweed
Stenotus acaulis

Matted Buckwheat

Eriogonum
caespitosum
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»The Shell/BLM Pinedale Anticline Revegetation Pilot Project
has been successful in restoring significant sage stands to
the sites.

> The effectiveness of soil amendments is not clear at this
point in the project.

»While there may be conditions where hydroseeding is
necessary, the Truax Rough Rider range drill is currently our
preferred method of seeding in the project area.

»Fencing of sites, at least for the first few growing seasons, has
made a difference in native plant establishment, particularly in
areas more heavily grazed.

» Overseeding the habitat blend seed mix into previously seeded
grass-dominated sites has shown limited initial success.

»Offsite Transects running the length of Anticline in 2008.






Thanks to those on our Team:

Shell Management

C-M Environmental Group, Inc.
Aster Canyon Consulting Inc.
Whitebark Inc.

BLM - Pinedale, WY Field Office
BLM — Vale, OR Field Office
John Steinbacher — Summit Associates, LLC
Quattro Environmental

Wind River Seed LLC

Mountain West Hydroseeding
CDL Habitat, Inc.

SHELL received the 2006 BLM Environmental BMP. Award for. this Project \Work
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