


Uieeme:

» 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.




Veriables (o be ESrmmineal
ANuleste:

> New “Shell Habitat Blend” seed mix

= Reduce grass emphasis
= Based largely on native plant species critical for food and cover
for sage grouse/ungulates
> Site or area specific soil amendments to jump-start soll
conditions for native species to thrive

» Seeding techniques — range drill and hydroseeding

» Effectiveness of fencing on seeded locations to protect
against cattle grazing during first few seasons of new
plant growth

» Topsoill 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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FALL 2004 SEEDING

Shell Recommended Sage Habitat Mix

Species #iAcre  Seeds/¥ SeedsiFiZz % Seeds Justification
Indian Ricegrass. Rimrock 1.00 141,000 3.24 4.68 Good winler forage value for wildiife and cattle, drought tolerant
F our-winged Saltbush 0.50 52,000 0.60 0.86 Valuable browse in winter for big game, atiracls insecls
Globemallow, Scarlet 0.03 500,000 0.34 0.50 Excellent forage value for deer and proenghorn
Sandberg Eluegrass 1.00 925,000 21.24 30.71  Good for catlle, fair for sheep, deer and pronghorn in spring. earty summer
Luping, Robinson L. polyphyllus 1.00 13,000 0.30 043 Sage-grouse food source and habitst for insecis for grouse, adds soil nitrogan
Winterfal 1.00 56,700 1.30 188 Good winler forage valua for wildlife and stock
‘rarrow, white N. Amerlcan 0.05  2.770.000 3.18 460 Sage-grouse food. adapied to a wide range of soils al disturbed sites, afiracls insecls
Panstemon Procerus 0.05  4.400,000 5.08 7.30  Forage value fair for mule deer
WY Big Sagebrush D50 2,500,000 28.70 41.50 Provides excellenl habital for sage grouse and winler browse for big game
Fringed Sagewort 0.05 4,536,000 5.21 7.53  Transitional food for juvenile sage-grouse

518 69.15 100.00
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» 5 FIll/Cut Slopes — hydroseeded (1.5 acres)




FALL 2004 SEEDING

26 Topsoll Piles seeded w/ Slender Wheatgrass
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FALL 2009 SEEDING

Shell Habitat Seed Mix (SH)

Species #lAcre Seeds/## Seeds/Ft2 % Seeds
Indian Ricegrass, Rimrock 1.00 141,000 3.24 4.68
Four-winged Saltbush 0.50 52,000 0.80 0.86
Globemallow, Scarlet 0.03 500,000 0.34 0.50
Sandberg Bluegrass 1.00 825,000 21.24 30.71
Lupine, Robinson L. polyphyllus 1.00 13,000 0.30 043
Winterfat 1.00 56,700 1.30 1.88
Yarrow, white M. American 0.05 2,770,000 318 4.60
Penstemon Procerus 0.05 4,400,000 5.05 7.30
WY Big Sagebrush 0.50 2,500,000 28.70 41.50
Fringed Sagewort 0.05 4,536,000 521 7.53
518 89.15 100.00

Truax Range Drill Surface Seed Box (Fluffy Box = Middle Box)
Truax Range Drill 1/4 Inch Deep Seed Box (Small Seed Box = Front Box)
Truax Range Drill 1 Inch Deep Seed Box (Grass "Cool Season" Box = Back Box)
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FALL 2009 SEEDING
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FALL 2009 SEEDING
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FALL 2006 SEEDING

Shell Habitat Seed Mix 2006 (SH-06)

Species #lAcre Seeds/# Seeds/Ft2 % Seeds
Winterfat 1.00 56,700 1.30 1.70
Yarrow, white N. American 0.05 2,770,000 3.18 416
Penstemon Procerus 0.05 4 400,000 5.05 B6.61
WY Big Sagebrush 0.50 2,500,000 28.70 37.54
Fringed Sagewort 0.05 4 536,000 5.21 6.81
Globemallow, Scarlet 0.03 500,000 0.34 0.45
Sandberg Bluegrass 1.00 925,000 21.24 27.78
2.00 158,000 7.30 8.55
Inaian Kicegrass, Rimrock 1.00 141,000 3.24 4.23
Four-winged Saltbush 0.50 52,000 0.60 0.78
Lupine, Robinson L. polyphylus 1.00 13,000 0.30 0.38
7.18 76.45 100.00
Grass Mix for Topsoil Piles (GTP)
Species #lAcre Seedsii Seeds/Ft2 % Seeds
WY Big Sage 0.25 2,500,000 14.35 16.01
Slender Wheatgrass 4.00 158,000 14,60 16.29
Sandberg Bluegrass 2.00 525,000 4247 47.40
Eluebunch Wheatgrass secar 3.00 140,000 8.64 10.76
Indian Ricegrass, Rimrock 2.64 141,000 8.55 954
11.89 88.61 100.00
Grass Mix for Fill Slopes (GFS)
Species #iAcre Seeds/# __ Seeds/Ft2 % Seeds
WY Big Sage 0.25 2,500,000 14.35 16.01
Slender Wheatgrass 4.00 158,000 14.80 16.28
Sandberg Bluegrass 2.00 925,000 42 47 47.40
Bluebunch Wheatgrass secar 3.00 140,000 9.64 10.76
Indian Ricegrass, Rimrock 2 .64 141,000 8.55 9.54
11.89 89.61 100.00

[ Hand Broadcast Mix




FALL 2006 SEEDING
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HAVE WE DISCUSSED
...RAIN?



Cumulative Inches of Precipitation
Annually - Oct 1 through Sept 30

‘Big Piney Station  Pinedale Station
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A note about transects:

» 2005 transects:

= 200 ft ine 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

e 20 guadrants per transect
« placed on alternate sides of line in even spacing



A note about transects:

» 2005 transects — Quadrant
measurements:

» 0% 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



A ote Aoy anseeys:

» 2006 transects:
= 100 meter or 60 meter transects on new sites

= Maintained 200ft transects on 2005 sites for
comparison

= Added Belt Transects

e 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/meter?

e Overseed sites — counted only forbs/shrubs






Date: TR2T005
Transect Name: Ant 2-9-05
Transect Length (ft): 200
Dbservers: Carr, Dala MN
Antelope 2-9
Basal Ground Cover
Point Intercept 5.0 acres - Hydroseeded
Grass _
5::2 =N Seeded 10/4/04 (’—’
Bara Ground 8500 Fenced - fall 2004 !
Graval |
Rock {
Litter d‘d\“agﬁ
Woody Litter 105 o
Cryptogam
Mean [cm) Std Dev.
ey
Sage Ht wiin & ft radius R 1.7 i
(excl. no-sage points): |
|
Sage Ht wiin & ft radius 55 75 0 100t ll
{incl, all paints):
Total % canopy: 0 465%
Species % Composition
Lindesirable forbs 106
Sage 10.6 _
Ricegrass 54
L upine 2.0
Y arrow 38
VWinter Fat 1.7
Sandberg Blusgrass 1.1
Panstemon R
Clover 0.0
Weeds [undesirable forbs):
Kachia
Russian Thistle
Metsead lambsquarter
halogeton
Also present:
Comments:
random fransect
sa8ge has bean browsed
animal scat: 2




Dale: 15006
Transect Narme: Ani 2506
Trams ect Length {f): 200 Antelope 2-9
Transect Length fm):
Dbservers: RSC Antelope 2-9-06 Transect
Hesnl Grownd Cower
Point Intercept 5 acres — Hydroseeded
Grags —
Farb 30% Seeded 2004; “A” blend amendments
Shib 5%
Bare Ground 55% Fenced
Graval
Rack
Lier 10%
‘Woody Lifler
Eryptogam

[ Mean Hi [cm) win S A
radius {exel. noghm B5

Eags
[ Mean Val [cm3] win g Lo
it radius {excl no | G40 o
shrub points):
Std Dew 4820
Sample Size [r]
| % ennopy:| 034%
Darsty*
ecics % Compesition Frzmi |
Undezirable forbe r2a -
Siige 210
10
45
0.5 0.230
0s
ns

" Bal Naniesd gy

% ol seeded specie

% of Quadrants
conlsining scul: 5% 10% 15% 10%

Weeds (undesirsble forbs):
Kaochia

Russian Thistle

Hatseed lamb squarter
halogelon

Commants:
sage has boen browged
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Also present:

Date: 712712005
Transect Name:| Rainbow 11-31-05
Transect Length (ft): 200
Observers: Dale, Carr
Basal Ground Cover
Point Intercept
Grass 5%
Forb 5%
Shrub
Bare Ground 90%
Gravel
Rock
Litter!
Woody Litter
Cryptogam
Mean (cm) Std Dev.
Sage Ht wiin 5 ft radius 37 1.0
(excl. no-sage points}):
Sage Ht wiin 5 ft radius a7 1.0
{incl. all points):
Total % canopy: 0.69%
Species % Composition
Undesirable forbs 52.1
Sandberg Bluegrass 21.6
Sage 121
Ricegrass 105
Unkn. forb 2 2.1
Lupine 05
Unkn. forb 1 05
Four-wing saltbush 05
Yamow 0.0
Weeds:

® Rainbow 11-31

3.9 acres - New Seeding
Truax

No amendments
Seeded 10/6/04

Start

NN
N, Q.
Rainbow 11-31-05 transect /
1
/
[
1
PP Rainbow 11-31-A [ 4
: /
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Rainbow 11-31
Rainbow 11-31-06 Transect

4.2 acres — Truax drill seeder

Seeded 2004

Fenced

Date: 760006
Transect Neme: | Rainkow 113108
Transect Length (11): 200
Trensect Length [m):
Dbs ervers: RSC
Besal Ground Cewer
Painl Inlefcept
Grags| 15%
Forh
Shiub
Barg Ground (2]
Gravel
Ruoeck
Littar 0%
Wiody Liter 5%
Cryplogam
Sage o bty
e M (Erm vl 5 1) s B85
jemcl, o sy ub s
Skl Dew. 30
Sarrpie Sere () il
Sage Salliush
Mhcun Wol. forrd) whn S 8] 7959
|recham el o sy b poiris
St [hew. 1l
Sarrple Sire ]
% esnopy: 2.01% |
|permty
Species % Composition
Unide girabie forbs 230
B 400
Sandber rass 105
F
1.0
20
ing
Ricegrass As
Frin
Gl ohamallow
C ryptantha &
Linkn o forbs
Sauirraltad
* B yareedt ammary
% ol 0 s el
Toted plte/m? of sl seeded species:
Frabbit
% of Quadrants
contmining scat: 100%
Weeds (undesirsble lorbs):
Halogeton
Russian Thistle
Helzoad
Comments:

All zages and majosity of d-wings measured were browsed
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AnyConclusionsz

_- 5EASONS: ONE Jood, ONe poor
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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

Sage
(Mean Ht. in cm wlin 5ft radius)
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2. 2005 transects — average Seeded
Species Density appears less on

hydroseeded sites than drill-seeded
sites.
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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




Basal Ground Cover
Point Intercept % Cover (calc. from % canopy notes - 200pts)
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4. The highest sage density occurs on one

hydroseed site — Warbonnet 11-10.




Sage Density - 2006 Belt Transect Data

(# of plants per square meter)

8.00

7.00

6.00

5.00

4.00

3.00

2.00

J3FSHIAD G0+ €=f MOOLIEY

J33SHINC B 30-FT-1 | HO0d MBN
Q3FSHINO WV B0-#T-L L H0d MaN
| O33SHIA0 0-LZ-L BSE

] d33SH3IN0 90-6-1 Sdouy
J335H3A0 90-t-1 | Sdojsiny

VOO0 -1 L IPULOQUEAA
QL= apISBALY

Q-1 E-1 1 Moquiey

BAa0-TE-EL 0 map

C0 G0FCE-EL W0 Map

YW A0-TE-El W04 MaN

£2 90-8T-T1 BSOly

D O0-8T-T) BSa

B90-8Z-1 esalN

YV O0-87-T1 B30l

m— AT

BFG-2 1BUUOqIBAN
.. g Py 55200y Gi-5- 1BULDGIEAA
¥ PH S5820y G0-G-/ 1SULOTIEM
e rad WL TR

O0-LE-C1 mogque Y

8 A0-TE-T) MoquEy

¥ AlrgE-Cl Moquiey

R o on-cc-a¢ [EUEpe Heal JyDed

1.00

W A0FEE-BE USRS HeD Jue
8.90-9Z-¢} BSAN

W 00-0C-€1 BSEN

a0-G-0 adoEiy

Tacril-) L adojEy

S a0-0L-1 | sdojEhny

% 90-0l-1 | 8002y

B A== SO0 |a]ny

OFFASHIA0 Q06 1-C1 [RIsps - Sepauld

L | 0335348 90-87-9eseN
é ; . ] (H3S-3 MY 80-20-8 858
- . .. ] 990704k | 1BULOGIEAA

g
3
-




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 Iin average sage height, and
Increase in % canopy




TRANSECT CATACOMPARISON: 2004 AND 2006 TRANSECTS
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6. Weeds (of the right sort) are our
friends...

= shade for shrub/forb seedlings
= protection from grazing by antelope
= trap snow
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/. 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 Il drill — into light snow
cover
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@ Rainbow 13-31

7.3 acres - New Seeding
Truax

No amendments

Seeded 11/17/05
To Be Fenced
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[} Antelope 8-6
8.9 acres - Truax Drill Seeding
Seeded 11/17/05

No amendments

To Be Fenced

Antelope 8-6
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RECLAIMED PIT LOCATIONS

% of Locations Where Seeded Species % of Locations Where Seeded Species
Found (regardless of abundance) - Found (regardless of abundance) -
Sorted on 2005 Data Sorted on 2006 Data
Seeded Species 2005 (7) | 2006 (18)| |Seeded Species 2005 (7) | 2006 (18)
Sage 100% 95%| |[Indian Ricegrass 88% 95%
Sandberg BG 100% 28%| |Sage 100% 85%
Yarrow 100% 79%| |Winterfat 83% 95%
Indian Ricegrass 88% 95%| |4 Wing SB 63% 79%
Winterfat 83% 95%| |Yarrow 100% 79%
4 Wing SB 63% 79%| |[Sandberg BG 100% 58%
Penstemon 90% 26%| |Lupine 38% 23%
Lupine _38% 93%| |Fringed Sage 25% 42%

Fringed Sage 42%| |Globemallow 13%
Globemallow 26%| |Penstemon 50% .
OVERSEED LOCATIONS

9% of Locations Where 2004 Seeded
Species Found (regardless of

abundance)
Seeded Species 2006 (6)
Saae
4 Wing SB 67%
Globemallow 17%

Fringed Sage

0%

Indian Ricegrass

0%

Lupine

0%

Penstemon

0%

Sandberg BG

0%




RECLAIMED PIT LOCATIONS - HYDROSEEDED ONLY

% of Locations Where Seeded Species

Found (regardless of abundance) -
Sorted on 2005 Data

% of Locations Where Seeded Species

Found (regardless of abundance) -
Sorted on 2006 Data

Seeded Species 2005 (3) | 2006 (8) Seeded Species | 2005 (3) | 2006 (8)
Indian Ricegrass 100% 88%| |Winterfat 100% 100%
Sage 100% 88%| [Indian Ricegrass 100% 88%
Sandberg BG 100% 63%| |Sage 100% 88%
Winterfat 100% 100%)| (4 Wing SB 33% 75%
Yarrow 100% 75%| |Penstemon 67% 75%
Penstemon 67% 75%)| |Yarrow 100% 5%
4 Wing SB 33% 75%| |Sandberg BG 100% 63%
Lupine 33% 20%| |Globemallow 0%

Fringed Sage 13%| |Lupine 33%

Globemallow 25%| |Fringed Sage 0%

RECLAIMED PIT LOCATIONS - TRUAX DRILL SEEDED ONLY

% of Locations Where Seeded Species
Found (regardless of abundance) -
Sorted on 2005 Data

% of Locations Where Seeded Species
Found (regardless of abundance) -
Sorted on 2006 Data

Seeded Species 2005 (4) | 2006 (10) Seeded Species | 2005 (4) | 2006 (10)
4 Wing SB 100% 90%| [Indian Ricegrass 100% 100%
Indian Ricegrass 100% 100%| |Sage 100% 100%
Sage 100% 100%]| |Winterfat 100% 100%
Sandberg BG 100% 60%| |4 Wing SB 100% 90%
Winterfat 100% 100%| |Penstemon 75% 90%
Yarrow 100% 90%| [Yarrow 100% 80%
Penstemon 79% S0% Lupine 20% 80%
Lupine 50% 80%| |[Fringed Sage 25% 60%
Fringed Sage 25% 60%| |Sandberg BG 100% 60%
Globemallow 0% 30%| |Globemallow 0% 30%




MIIJM NJ@MJ%’J

Increase lupines and other forbs(?)
Only slight increase In bunch grasses, Iif any
Seed sages as late as possible in season

Consider changes in seed mix for
anticipated drought conditions?

Fencing is critical for couple of years

“Mini snow fences” for maximizing
snow/moisture entrapment on sites?




Wihat Now:

» “Cultivate” Topsoll Piles
= Flatter, broader topsoil stockpiles

= Seed first season with grasses/forbs(?) that will
help maintain soil microbial viability until needed

for interim/final reclamation.




What Now:
Unugrcouslubfatio;

» Rain Dancing Classes.










Parucinants

*BLM - Pinedale Field Office

BLM — Vale, OR Field Office

*Shell Rocky Mountain Production Co.
*C-M Environmental Group, Inc.

«John Steinbacher — Summit Associates
eQuattro Environmental

*Wind River Seed LLC

Mountain West Hydroseeding

«CDL Habitat LLC



