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Hereford Study - Data Overview
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Hereford - Depositional Context
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Hereford - Structural Context
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Hereford Field - Production Evolution 0
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Hereford - Niobrara B Chalk
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Hereford - Niobrara B Chalk

In-Place Reserves
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Hereford — Codell Sandstone
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Hereford — Codell Sandstone

Average In-Place Reserves
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Unconventional Reservoir Quality O
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Modified from Smagala, et al 1984
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Hereford - Legacy Niobrara Production 0
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Hereford — Modern Horizontal Production O

MINES
MUDTOC

o i%%" Codell| & B Chalk
CI. r sl :_‘
FIBER WELL INDEX u ‘ : " m e Pr/Ph =1.58
5 : i i 5 5 /
1 : Pr/Ph=1.88 p : - -
T —— Study Area Survey, 16 sq mi ) i 3 1§
e —— Regional Survey, Hereford Field 2. = N
@ Legacy Well . c T
\ o Niobrara B Chalk ; — —_— i P ) E ; ‘ A
® Codell Sandstone 1" \ i .; ; § 4 ' ', @ _ = L g
g gl £ ; : d g — - T
\ \ 4
N

Reservoir Fluid Suggests Complicated Oil Charge and Kerogen Mixing History 13



Niobrara B Chalk — XRL
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Clean Chalk = Higher Fracture Density
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Codell — XRL
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Hereford- Reservoir Deliverability o

Bubbles = Cumulative Oil
15t Generation — all HZ Wells
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Cumulative fracture count: 827

Average Orientation Angle : 45 deg (=/ -)
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Bubbles = Cumulative WTR
1%t Generation — all HZ Wells
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——J25
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4 ?M\\

Average: 87.4° StdDev:32.1"  Average: 923 StdDev:22.6° Average:93.0° StdDev:23.9" Average: 109.7" Std Dev: 35.1°
Count: 81 . Count: 34 Count: 46 Count: 29
Codell (total fiber well):
Cumulative fracture count: 190

16
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Niobrara Codell
« Structurally-controlled « Stratigraphically-controlled
— definable fracture fairways — Largely hosted in — lower-Codell brittle (less clay, more quartz and
most brittle (clean) chalk calcite) pay zone
— HZ Well steering is key — Contains >80% of oil saturation
« Fluid and pressure depletion of fractures * Non-Niobrara sourcing |
— Relatively lower GOR - in-tact bubble point, — Observable kerogen mixing > potential to
larger volumes of legacy fluid produced develop deeper source intervals
— Relatively higher GOR - more bubble-point
breakout, lower volumes of legacy fluid - Upside potential
produced : : :
. : : — predictable pay across the region, mappable with
— Redefine reservoir quality for new phases of well and seismic
proelUsion — Definable top and bottom-seal, good candidate
_ - _ for EOR
» Upside potential in the Niobrara — HZ Well steering is key

— additional targets in the B1 Chalk and C Marl
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