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Figure 2:

Timelines showing minimum and maximum range of time for the East RDD Pilot

construction, production and subsurface reclamation activities. Surface
reclamation timelines are not shown on these diagrams.
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Figure 3: East RDD permit boundary, existing structures, leases, and proposed disturbed atea boundary.
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NAHCOLITE
TYPE

Figure 8: Nahcolite morphologies (after Dyni, 1974.)
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Nahcolmc Morphaloges From SIFT Well O-1
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Figure 9: Nabhcolite morphologies as seen in cores.
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—————— APPROXIMATE LIMIT OF
UPPER AQUIFER

Figure 13: Potentiometric Sutface for the Upper Aquifer (after Robson and Saulnier,
1981).
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Figure 18: L7 Ground water potentiometric elevations.

Notice of Intent

Shell Frontier Oil & Gas Inc.
December 2010



26

L6 Groundwater Potentiometric Elevations
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Figure 19: L6 Ground water potentiometric elevations.
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L5 Groundwater Potentiometric Elevations
- ft. msl - density & temperature corrected
- Geomean for period of record
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Figure 20: L5 Ground water potentiometric elevations.
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L4 Groundwater Potentiometric Elevations
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Figure 21: L4 Ground water potentiometric elevations.
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L3 Groundwater Potentiometric Elevations
- ft. msl - density & temperature corrected to base of L5 WBI

- Geomean for period of record
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Figure 22: L3 Ground water potentiometric elevations.
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Figure 23: East RDD Pilot Leaching Visualization.
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Figure 24: East RDD Pilot Heating Visualization.

Notice of Intent Shell Frontier Oil & Gas Inc.
December 2010



Figure 25: Well pattern East RDD Pilot.
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Figure 30: East RDD pilot well pattern showing pressure, temperature and geomechanics monitoring.
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Figure 31: Nahcolite dissolution well in the leaching configuration. Well will be
converted to heater well after leaching.
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Figure 32: Heater well. 13 heater wells will comprise the heating pattetn.
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(I P
_ I (. 6 %2" Slotted Liner Size TBD
2900° SR “l o " , Hanging off of liner hanger.
| __ ! i 97/8" Hole
2248 IR (P b . X
Lo _ " 1%" Insert pump on 7/8
I i J rods
' ] ' Transducer 650 deg. & 5 K.
2296 [ ! ! _ @ 2300'. ’
[ ' 3 - TD~2342
/ | | \

Figure 33: Producer well. Two producer wells to the pattern.
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10 %" Corductor Hole
Type lll Neat Cement

7 56/8"casng
CS sat mnimum &0’ into
bedrock: cemented to surfaze

23/8"Flush Joint Tubing
with Buliplug
Set a12275°

5 14" hola

42" 1.6& J-55 LTC casing
Set@ 2122

Fremum Plus cement

(0% SSA-1, 5% salt)

2144'

1Transducers B850 degtee F
. 5K psi at2122' or TBD
21418
4 Thermo Couples

@ 2148 2200°,2248' 2268
2200 -
1" velhaty String (opt)

248" -Ruptare cisc
2266

7 5/8" Openhole
21222205

Figute 34: Observer well for interior area, showing possible location of monitoring
devices. Exterior observer wells will be similar.
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Temp °F
Figure 35: Temperature profile observed at Shell ICP expetiment (MDP-south)
representing changes in temperature with time during ICP heating. Atea
between red dotted horizontal lines represents the heater length. Note that
temperatures at top and base of heater are lower than mote typical high
temperatures adjacent to the more central portions of the heatet, due to
sotption of thermal mass from over and undetlying strata.
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NOTE 1. SUDING AUTOMATIC GATE FOR FACLITY ENTRANCE.
NOTE 22 GATE ¥/PAD LOCK FOR R ENTRANCE

SEE FOLLOWING TABLE
FOR FACILITIES DESCRIPTIONS

. COLORADO EAST RD&D PILOT
RIO BLANCO COUNTY, COLORADD

Figure 36: Facilities Layout
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Facilities Table. Accompanies Figure 36: Facilities Layout

Equipment Tag No. | Equipment Description Leach Pyrolysis | Reclamation
Phase Phase Phase
HEATERS H-8401/8402/8403 | Nahcolite Heater X
Exchanger
E-8201/E-8202 Inlet coolers X X X
E-8203 Nahcolite Cooler X
PUMPS P-8221 Rich nahcolite transfer pump (1) Produced Water Pump (2) X(1) X(2) X(2)
P-8231 Rich nahcolite transfer pump (1) Produced Water Pump (2) X(1) X(2) X(2)
P-8222 Wet Oil Pump X X
P-8232 Wet Qil Pump X X
P-8223 Rich Nahcolite Slipstream Pump (1) Oil Transfer Pump (2) X(1) X(2)
P-8224 Lean Nahcolite Injection Pump X
P-8225 Nahcolite Loadout Pump (1) Water Loadout Pump (2) X(1) X(2) X(2)
P-8226 Recycle Pump Water/Nahcolite (1) / il {2) X X X
P-8227 Water Supply Pump X X
P-8228 Water Makeup Pump (1) Slop Oil Pump (2) X(1) X(2) X
P-8229 Water Transfer Pump X
P-8721 Flare KO Drum Recycle Pump X X X
P-8722 DI Water X
P-8240 Reclamation Injection Pump X X X
P-8723 Diluent Pump X
VESSELS V-8211/8212 Inlet Separators X X X
Vv-8711 Flare KO Drum X X X
V-8712 Blanket Gas Scrubber X X
V-8712 Propane Bottle X X X
TANKS T-8301 Rich Nahcolite Transfer Tank Produced Water Tank X X X
T-8302 Rich Nahcolite Transfer Tank Produced Water Tank X X X
T-8303 Rich Nahcolite Transfer Tank Skim Tank X X X
T-8304 Lean Nahcolite Injection Tank Oil Storage Tank X X X
T-8305 Lean Nahcolite Injection Tank Oil Storage Tank X X X
T-8306 Fresh Water Makeup Oil Storage Tank X X X
T-8307 Fresh Water Makeup Tank Slop Oil Tank X X X
T-8308 Fresh Water Makeup Tank Wet Qil Tank X X X
OTHER VE-8751 Tank Vent Stack X X X
FL-8752 Flare Stack X X X
K-8761 Instrument Air Compressor X X X
K-8762 Instrument Air Compressor X X X
D8761 " Filter/Dryer X X X
D8762 " Filter/Dryer Nitrogen Bottle Rack X X X
G-8701 Diesel Gen w Built in Tank X X X
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