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Redtail Field — By the Numbers

Economic Sweet Spot in Oil Window (Weld County, Colorado)
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DEVELOPMENT PLAN

Mix of 1,280, 960 and 640-acre spacing units

+ 6,318 potential gross drilling locations as of
December 31, 2015.

+ Targeting 465 MBOE EUR for 960-acre
spaced wells in 2016,

+ Plan to defer completions for balance of
2016 and project inventory of 95 drilled
uncompleted wells by 12/31/2016.

ACREAGE

Whiting has assembled 154,256 gross
(126,363 net) acres in our Redtail prospect in
the northeastern portion of the D) Basin.
100% held by production, expires beyond
2018, or can be extended for under $4 million,
« Average WI of 82%

+ Average Royalty of 66%

COMPLETED WELL COST
Horizontal: $4.0 MM

OPERATIONAL HIGHLIGHTS
Redtail production averaged 14,345 BOE/d in
Q4 2015.

(Modified from Whiting Petroleum, 2015)

200000

WHITING'S 6 "BEST" REDTAIL WELLS FROM RAZOR - 2015

w—_00 MBOE CURVE
w—500 MBOE CURVE
—{— 39308 RAZOR 3302811
—dr- 39305 RAZOR 330+ 2812
—0— 39259 RAZOR 33N - 2807
4 39260 RAZOR 33N - 2805
—0— 39264 RAZOR 33N - 2808
~0r- 39261 RAZOR 33N - 2806
~9~ 40214 RAZOR 30X - 3105

500 MBOE
TYPE CURVE

TYPE CURVE

RAZOR GROUP

2015 VINTAGE FRAC

> 400 MBOE ONLY

FLUID
STAGES
LENGTH

0.608 MM LBS. TO 5.017 MM LBS.
200,000 88LS TO 250 BBLS. FLUID
2640 STAGES
6000 FT, INTVLS.

FRAC DATES 3/5/2015 THRU 9/14/2015
COUNTY  WELDCO.
LOCATION 33,30,12, 10NSSW
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(Whiting Petroleum, 2015)
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Denver Basin Stratigraphic Column O

Source Rock Typical Potential
Period  Formation (SR) Depth Pays
% Redtail/East Pony Data
@ 3100
o Depth: 5300-6200 ft (vertical)
@ 4800 Thickness:
3 * Niobrara A chalk — 20-40 fi
ﬁ SR * Niobrara A marl — 20-70 ft
o == 5650 -  Niobrara B chalk — 60-80 fi
O o * Niobrara B marl — 30-70 ft
2 o * » Niobrara C chalk — 40-70 ft
=] = = * Niobrara C marl — 20-55 ft
- * * D chalk — 15-35 ft
AR * Niobrara Fort Hays — 20-25 ft
. 6150 * Codell — 5-20 fi
Carlile 3|
sA R . Porosity: Niobrara 10-13%; Codell 14-18%
I _séfyeé Gﬂfﬂ T o0 % Permeability: < 0.1 md
T i [m:.?::?oﬁts = (Modified from Sonnenberg, 2017)
Y i 6660° *
g 8 Skull Creek SR
—1 @ | DakotaSS
5 (Modified from Sonnenberg et al., 2016) 6




Type Wells — DJ and Redtail

DJ Type Well: Timbro PC LD16-17

Redtail Type Well: Razor 25-2514H
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East Pony/Redtail Field Locality
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Figure 1 Distribution of Codell Sandstone

(Modified from Weimer and Sonnenberg, 1983)
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Geologic History



Geologic History — Greenhorn Cyclothem O
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Geologic History — Sea Level Fluctuation O
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Geologic History — Lithofacies and Faunal Zones Q)
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Late Middle Turonian
Lithofacies

“late middie Turonian fossi zone 13 Pnonocyrius hyath
from Merather and Cobban (1888)

*additonal lithofackes and lacunas from: Lowman (1877)
Hook and Cobban (1879): Auka (1682) Merewether,
Molennar and Cobban {1983) and Merawsther and
Cobban (1986)

*pre-Niobrara erosion from Laferners and Hattin (1939)
‘nast Sandg sharaling from Wallace (1975)
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Petroleum System Cross Section
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Codell Sandstone — Redtail Field




Mapping Area — Redtail Field Area
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Codell Sandstone Structure Redtail Field Area
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Codell Sandstone Isopach — Redtail Field Area O

CODELL_SANDSTOME [MD] - Isopach Thickness




Reservoir Properties

ECS

051 2335:-1 80000 Dry Weight Fractions
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Reservoir Properties - Permeability

Permeability: ~.01 to .1 md

B 4
Weathert
LABORATORIES
CORE GAMMA, PERMEABILITY, AND POROSITY PROFILE PLOT
VERTICAL SCALE Sinch:100 feet
Wwhiting Oil & 5as Corporation weld County, Colorada
Razor 25-2514H wWell File No.: CO-63030
Redtail Field Oate: 222120103
Cores: 2-3 [5.673.00° - 5.823.00°) & (5.829.00° - 5,935.15°)
Taotal Garnmsa Permesahility to Air, md Porosity, percant
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(Modified from Whiting Petroleum, 2013)
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PERMEABILITY VERSUS POROSITY
Convection Oven Dried at 140° F  Net Confining Stress: 2,000 psi

SUMEAIEY OF ROUIINE UUHE AHALYSES RESULIE

Whiting Qil and Gas Corporation Weld County, Colorado - : o - . :
Razor 25-2514H Well File No.: CO-63090 Gonvection Cven Dried at 1407 F Met Confining Stre=s: 2,000 psi
Redtail Field Date: 9/23/2016
, Whiting
Gil and
Gas
Corporsti Wield
an County,
Colorado
Razor 25- File Mo.:
o1 2514H -
el G30a0n
& ]
z ° Redtzil Diate:
z . Ficld Qr23/2014
z .
g o
= oo Sample Permeshility, Forosity, Grain
Core sample Diepth, nt Dansity,
Murmber | Mumber fest Ambient MZS gr/cc
soon 3 3-56 5,584 20 0.013 0.0084 110 10.8 268
3 359 583728 0.024 0013 16.4 16.2 287
3 380 583850 0.035 0020 15.4 13.2 287
3 a8z 5,890.60 0.047 0.028 17.4 17.2 258
3 -804 588210 0018 L0081 110 10.8 287
10.8 16.2 132 172 10.8
ForeRRINGE pereet Average values: 0.028 0018 138 136 267

(Modified from Whiting Petroleum, 2013) 21



SARA & GC Data

Samp Pr/nC1 Ph/nC nC27/

leD 15 16 17 Pr 18 Ph 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 |Pr/Ph 7 18 nCl7 CPI
XCLO

|067 Sample was missing from the start

XCLO

1068 6.80 7.78 8.32 4.19 7.89 2.46 7.80 7.32 7.21 6.43 5.95 5.11 453 3.80 3.23 2.51 2.25 1.74 1.42 1.09 091 0.67 0.60f 1.70f 0.50 0.31 0.39 1.06

(Modified from Whiting Petroleum, 2013)
*  SARA:
* Saturate, Aromatic, Resin, and Asphaltene
* Analytical method for dividing crude oil components

*  Pristane (Pr)/Phytane (Ph) Ratio:

* Can be used to show redox conditions during diagenesis
* Pristane — Oxic Conditions; Phytane — Anoxic Conditions

*  Pr/Ph ratio of 1.70 is coincident with a marine siliciclastic environment (range between 1-3)
* Pr/Ph ratios of 0-1 are associated with carbonate and sulphur-rich environments

* Pr/Phratios of 3-5 are associated with terrigenous and coaly environments

22



Razor 25-2514H Core



Razor 25-2514H - Facies 1: Planar Laminated Sand O

Razor 25-2514H: Facies 1
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Razor 25-2514H - Facies 2: Heterolithic Low Angle Cross Stratified Sand ¢

Paired Mud

- Low-Angle Cross
Stratification

Quartz Overgrowths
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Razor 25-2514H - Facies 3: Lower Bioturbated Silty Sand &)

Razor 25-2514H: Facies 3

Skolithos
Burrowing

Teichichnus
Burrowing

Inches




Razor 25-2514H - Facies 4: Upper Bioturbated Sandy Silt &)

Razor 25-2514H: Facies 4
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Feldspar

Razor 25-2514H Modal Mineralogy — Codell Sandstone &)

Sandstone Codell Sandstone Modal Sandstone
Classification Mineralogy Provenance
Quartz
Quartzarenite
10
Subarkose Sublitharenite

25

a1ued eyd!l ounedsp\a:;

= Quartz - 85%

m Chert-13% = Feldspars - 2%

75

Lithics

Qua rtz PROVENANCE CATEGORIES
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Block
Craton Interior
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Arc
18
Recycled
Orogen

Transitional
Continental

Recycled
Orogenic

Basement
Uplift

Transitional
Arc

- -7 Undissected Arc
=
Feldspar *“

50

Lithics
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Reservoir Facies in Core
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Razor 25-2514H — Lower Codell/Carlile Unconformity &)

Razor 25-2514H

Chert Pebbles

Planar Laminae

Granule-Sized Lithic
Fragments

Codell-Carlile Shale
Unconformable Contact
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Razor 25-2514H — Upper Ft. Hays LS Unconformity

Inches

Razor 25 2514H

!

¢ 5
, =
Acid Test =

Codell-Fort Hays Limestone
Unconformable Contact

Pyrite

Siderite Blebs

31



Razor 25-2514H — Dark-Colored Codell Beds

Razor 25-2514H

Three individual dark-colored
beds exist within the Razor
25-2514H Codell interval
Presumed to be organic-rich

* SRA testing required



Conclusions




Conclusions

* The Codell Sandstone represents a prolific formation targeted in the Denver Basin

* Increased understanding of the controls on effective reservoir extent and quality will assist future drilling

endeavors

— Lower half of Codell interval appears to display favorable reservoir properties

* Initial analysis and examination has identified a potential causational relationship between facies and reservoir

guality at Redtail Field

— Additional analyses and conclusions are underway

e Analysis and Thesis completion in December 2021
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