= - A S g Q ;BU @ A ES 2121811212192 % g 2|8 Qg;DU COMPANY:: Crestone Peak Resources Operating LLC
2 le|ls|>|gle ® slelglels 28|22 |S|2|1213(3|2|° =Q 3 WELL: COSSLETT 1F-22H-B168
s1e(3|2|% |2 e |l@|® @ nle (@@ |8 |5 |c|o]|& >5=3 FIELD: Wattenberg
2la|[8|o|S|g|= = =[5 |2|— =) Slol=le|8|= Qo
sl |3|lo|lalIlZI (8|8 || al=|2 Sl2|Z|l=|g |2 =9 2 COUNTY: Weld
3| = gl |& =18l |28 2|5)|3 @228 |2 o] STATE: Colorado n
28|32 =lz|2|g|8|8|% |3 2|35 | 2 » 3 O | COUNTRY: USA
_ B |z|5(212|°]¢ s = cEag — =
— o | |®° |- » = =3 =
- . 558 %)
(<l
FH -2 —3
= Sx3 Location > Q Cﬂ QONN=0 m
2| cyeprs =
o< P —
o2 23 & SASOF3 Q
< - & 2 ik m ~ 1. 0
sis | &3 5| 3733 =~ —3
23 ? o w N Z >
=} P N
22 53 A Z > D
=. &% © ~ . d
slelelslzlslslelglisislglElalglelinlelnlslgz|"|8] & == | 3 > —
2|l8|8|8|8|g|8|5|>|5|8]|2 a|l2|3|8|R|&|8|8]2 i 2 |7 cossoo 8 =
> ) :_ s f—) 3 S_% 53 s| == |0l g o) =~ O = =
21| | & 2|8 4E 3 : 1= |8 g3 ® o
Sl |% 2| & el g ® 2 SCag®a 29 7 D
& | = ] N N m o » 3 o =
[=} o 3 — R w = =) Q °
a s ©® 31 ) (o} ol > - 0 1
oz 3 = Q)E) o QITICD ('DU
2 e~k
g 3 g5 = o 5
o o o | o < 3 ] -
= O p w D = N Eﬁ
s} o w ,—4.0.' QL °
~ o 52 mx )
- 3 N N 5 3
& |a|alal| |2 3 N @ S35 ©
e8| & 3 I = £ -
«Q Q | «a i O mﬂ-
T e B e o W S Q n
> = -
[0} _\O -
3 (o)1) o
a ® 5 >
) ("]
£ S Q.
§e]
3 o
S <
%"- 1)
@ 7, ]
- @)
@Uxm o) —
!_.'I'IUJQ g @) *
a9 =
= Nwg wn
~N = 0]
~TEa 2
= e )
D
@
FOLD HERE The well name, location and borehole reference data were furnished by the customer

ANY INTERPRETAT ION, RESEARCH, ANALY SIS, DATA, RESULT S, ESTIMATES, OR RECOMMENDAT ION FURNISHED WITH THE SERVICES OR OTHERWISE COMMUNICAT ED BY SCHLUMBERGER TO CUSTOMER AT ANY TIME IN CONNECTION WITH THE SERVICES ARE OPINIONS BASED ON INFERENCES FROM MEASUREMENTS, EMPIRICAL RELAT IONSHIPS
AND/ORASSUMPTIONS, WHICH INFERENCES, EMPIRICAL RELAT IONSHIPS AND/ORASSUMPTIONS ARE NOT INFALLIBLE, AND WITH RESPECT TO WHICH PROFESSIONALS IN THE INDUSTRY MAY DIFFER. ACCORDINGLY, SCHLUMBERGER CANNOT AND DOES NOT WARRANT THE ACCURACY, CORRECTNESS OR COMPLETENESS OF ANY SUCH
INTERPRETATION, RESEARCH, ANALY SIS, DATA, RESULT S, ESTIMATES OR RECOMMENDAT ION. CUSTOMER ACKNOWLEDGES THAT IT ISACCEPTING THE SERVICES "AS IS", THAT SCHLUMBERGER MAKES NO REPRESENTATION OR WARRANTY, EXPRESS OR IMPLIED, OF ANY KIND OR DESCRIPTION IN RESPECT THERETO. SPECIFICALLY,
CUSTOMERACKNOWLEDGES THAT SCHLUMBERGER DOES NOT WARRANT THAT ANY INTERPRETATION, RESEARCH, ANALY SIS, DATA, RESULT S, ESTIMATES, OR RECOMMENDATION IS FIT FORA PARTICULAR PURPOSE, INCLUDING BUT NOT LIMITED TO COMPLIANCE WITHANY GOVERNMENT REQUEST OR REGULAT ORY REQUIREMENT.
CUSTOMER FURTHERACKNOWLEDGES THAT SUCH SERVICES ARE DELIVERED WITH THE EXPLICIT UNDERSTANDING AND AGREEMENT THAT ANY ACTION TAKEN BASED ON THE SERVICES RECEIVED SHALL BE AT ITS OWN RISK AND RESPONSIBILITY AND NO CLAIM SHALL BE MADE AGAINST SCHLUMBERGER AS A CONSEQUENCE THEREOF.
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Anisotropic Interpretation and Fast Shear Azimuth Rose Plot

To provide a Fast Shear Orientation in the Earth frame an application had to be run because the Fast Shear Azimuth provided by the Anisotropy Processing has the tool as a
reference irrespectively of the gyro measurements as in the figure below.

P1AZ and P1NO RB

TOOI AXiS North in plane perpendicular to tool axis TOOI AXiS

Top-of-Hole

Horizontal Plane Horizontal Plane

The Stress regime and direction application processing assumes that the source of anisotropy is due to stress induced anisotropy, for that reason a cluster analysis was run to be
able to select the clean and porous portions of the well that would be more sensitive to present day stresses. The zones are represented by the light green, light blue and blue
colors in the 7" track of the composite log.

Stereonet: COSSLETT 1F-22H-B168.RosePlotDataset
Reference (ft): [5005 - 7205]

Rose - Azimuth mirror

. X FSA: 4 zones, 500 m, avg 125 deg, s.d. 6 deg N
Once the clean and porous sections were selected the obtained fast e 5
shear azimuth from the anisotropy processing was filtered to work 33V52%\Q°
only in the zones that presented at slowness-based anisotropy greater 310/ o \50°

than 2.3 %. All the resulting 6 zones characterized certain portions of
the well borehole as in the table below

This procedure provided a Fast Shear Azimuth in the Earth frame
which indicated and orientation of N 50 W

190° 180° 170°

S

Azimuth (dega)

0-5| Unknown (Colour) 1.5

Simple filter:
[ Fast shear azimuth

] | Ywellname |7 Feature type TMFftt]o i I[)foﬁtom ::vr;t?olfl g(;::l':lot'he Reference frame ::iamhlllg
[deg] | [deg] [deg]

‘ COSSLETT 1F-... Fast shear azimuth 4810.0 5200.0 1.4 36.1 Top of hole 120.6
‘ COSSLETT 1F-... Fast shear azimuth 5220.0 6090.0 104 359 Top of hole 1214
‘ COSSLETT 1F-... Fast shear azimuth 6110.0 6420.0 9.7 28.7 Top of hole 121.5
I COSSLETT 1F-... Fast shear azimuth 7170.0 7240.0 10.1 58.6 Top of hole 135.0
‘ COSSLETT 1F-... Fast shear azimuth 7860.0 7930.0 464 178.8 Top of hole 80.8

J COSSLETT 1F-... Fast shear azimuth 8100.0 8670.0 81.3 179.1 Top of hole 92.3




Track Descriptions

Track 1: Depth

Depth numbers - depth scale

MinEne - overall minimum cross energy

MaxEne - overall maximum cross energy

X - Ene area shading - indicates the difference betw een MinEne and MaxEne
FSA_FLAG - Flag denoting Anisotropic intervals

Track 2: TVD
TVD True Vertical Depth

Track 3: GAMMA RAY

GR - standard gamma ray

BS - bit size

CALI - ThruBit Caliper

BOREHOLE DEVIATION - borehole deviation from drilling survey
BOREHOLE AZIMUTH - borehole azimuth from drilling survey
RB_TBDS - Relative Bearing from the Thrubit tool

Track 4: Porosity
DPHZ - density porosity
TNPH - neutron porosity
SPHI - sonic porosity

Track 5: Fast Shear Orientation

FSA_RB (red) - overall fast shear azimuth with Relative Bearing as a reference in the tool frame.
FSA_ERRPLUS - Fast shear azimuth uncertainty

FSA_ERRMINUS - Fast shear azimuth uncertainty minus

Orientation Uncertainty area shading - indicates uncertainty of fast shear azimuth direction

Track 6: Delta-T/ Anisotropy Indicators

DTCO - delta-t compressional

DTCO values - delta-t compressional at that depth

DTSM_FAST - delta-t FAST shear

DTSM_FAST values - delta-t FAST shear at that depth

DTSM_SLOW - delta-t SLOW shear

DTSM_SLOW values - delta-t SLOW shear at that depth

DT-based Aniso - indicates slowness based anisotropy (FAST < SLOW)
Time-based Aniso - indicates arrival time based anisotropy (FAST < SLOW)

Purple->Red area shading - indicates a percentage difference for both slowness based and time based anisotropy

purple =low percentage red = high percentage

Track 7: Cluster Analysis
Cluster analysis results of the GR, RHOB, and TNPH arrays

Track 8: Monopole Sonic Coherence
SPR_MF - monopole sonic coherence projection
DTCO - delta-t compressional

Track 9: FAST Shear Sonic Coherency
SPR_FAST - FAST shear sonic coherence projection
DTSM_FAST - delta-t FAST shear

Track 10: FAST Shear Frequency Analysis
SFA_FAST - FAST shear sonic frequency analysis projection
DTSM_FAST - delta-t FAST shear

Track 11: SLOW Shear Sonic Coherency
SPR_SLOW - SLOW shear sonic coherence projection
DTSM_SLOW - delta-t SLOW shear

Track 12: SLOW Shear Frequency Analysis
SFA_SLOW - SLOW shear sonic frequency analysis projection
DTSM_SLOW - delta-t SLOW shear

8
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Homogeneous Isotropic Model
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Shear slowness is the same in all directions, which is the

basis of the Homogeneous Isotropic (HI) formation model.

Inhomogeneous Isotropic

Formation V S r
S (r)

ts
20% Gradient

Slowness
Borehole

dte

- HI Model - Fast - Slow

Slowness

Radius

Vp(r),Vs(r) Frequency
change with distance

Shear slowness changes with distance from the borehole.
On dispersion plots, fast and slow shear curves will overlay
and be higher than the HI model at higher frequencies.

Homogeneous Anisotropic Formation Model

Transverse Isotropic Vertical — TIV
Shales & Bedding or Layering - Vs(6)

Deviated well at angle to Tl axis Vertical well along the Tl axis

Transverse Isotropic Horizontal — TIH
Fractures - V()

model is a function of angle.
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Shear velocity is function of angle in shales. On dispersion plots, the fast Shear travels slower across fractures. On
and slow shear are parallel to each other, and their relationship to the Hi dispersion plots, the fast and slow shear are

parallel to each other, with the slow shear
shape close to that of the HI model.




Inhomogeneous Anisotropic Formation Model

Intrinsic Anisotropy — Stress Induced — V(r,0)
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Shear velocity is a function of radius and angle, with the slowest shear velocity in the direction of minimum stress. On a
dispersion plot, this is characterized as a crossover of the fast and slow shear as frequency increases.
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