._.m_.amam Operator
® Guidance Company Great Wester O and Gas

Address 1801 Broadway, Ste 500

Scale: 5"/ 100’ Denver, CO 80202
Measured Depth Log

Well Name Ottesen LE 06-370HC

Location NWSE SEC 33-T1N-R66W

State COLORADO County WELD
Country USA Rig Number PRECISION 466
API Number 051234435500 AFE # 18DC0192
Geographic Region DJ BASIN Field WATTENBERG
Ground Elevation 5076.5' K.B. Elevation 5096.5'
r !
Logged Interval 6000'MD To 18459'MD Total Depth 18459' MD
i
Formation CODELL é

Type of Drilling Fluid OIL BASED MUD OmO_OQ_mﬁ

Name Woyatt Wicks, Zach Souvall
Company Terra Guidance
Address 67 W. Floyd Ave. Ste 105

Englewood, CO 80110
(970) 260-5408

~—. lerra
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TERRA GUIDANCE 3po 3po
BEGAN LOGGING @ 04:26 MST 12/10/2018
BLOODHOUND GAS CHROMATOGRAPH #5781
ROP 100' Sample Collection 508 ft/hr
ROP ) ) >r\ ) R ( L= ,A 1
Gamma — P ™ —na ] N\
GAPS IN GAMMA DATA DUE TO 109 api
HIGH RATES OF PENETRATION /
\.
0 0
0 0
Gas Scale 500 MW 10.5/ VIS 56 500
0 - 500 units || 2%° 500
Total Gas & Chromatograph
GAS
OH ............ GAS (linits) GAS (Units)
C2 o BG: BACKGROUND GAS G1-C4f(unit§) G1-C4f(unit§)
C3 e TG: TRIP GAS
DTG: DOWNTIME GAS 114u 8o
MG: MAX GAS - T O b e <5 39U
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Images
% Lithology
TVD Scale MD: 6.012"
4600'-9000' e MD: 6,102'
INC: 47.43 INC: 47.36°
AZM: 209.2° AZM: 210.57°
TVD: 4,655.91' TVD: 4,716.83'
VS:2,779.86' VS: 2,835.96'
Bit#: 1
Size: 8.5
Well Bore Make: Ulterra
TVD (ft TVD (ft
TVD Model: SPL516 ™ ™
Depth In: 1,865
Jets: 4x11, 4x12
SIN: 43459
100% SHY SLTST: It-medgy, sme drk gy, sme gyshbn, sft-fri, rr frm, sb blky-plty, tr 100% SHY SLTST: It-medgy, <
fis, arg, slty, rthy, ip cly rch, sl calc. fis, arg, slty, rthy, ip cly rch, sl
9000 7 7 7 7 9000 7 7 7
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300 300
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WOB: 17.5K | 500 500
RPM: 140 500 500
PP: 3722PSI
SPM: 86/84
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me drk gy,
alc.

sme gyshbn, sft-fri,

MD: 6,191
INC: 47.55°
AZM: 211.27°
TVD: 4,777.01'
VS: 2,892.11"

rr frm, sb blky-plty, tr

TVD (ft)

100% SHY SLTST: It-medgy, sme drk gy,
fis, arg, slty, rthy, ip cly rch, sl calc.

wo || ]

sme gyshbn, sft-fri,

MD: 6,281"
INC: 47.42°
AZM: 210.3°
TVD: 4,837.83'
VS: 2,948.84'

rr frm, sb blky-plty, tr

TVD (ft)

100% SHY SLTST: It-medgy, sme drk gy, sme gy
blky-plty, tr fis, arg, slty, rthy, ip cly rch, sl calc.

9000
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MD: 6,371
INC: 47.54°
AZM: 208.87°
TVD: 4,898.66'
VS: 3,004.83'

shbn, sft-mod frm, com fri, sb

PV )

MD: 6,461
INC: 47.19°
AZM: 207.96°
TVD: 4,959.62'
VS: 3,059.98'

TVD (ft)

100% SHY SLTST: gyshbn, It-med gy, tr dk gy, sft-mod frm, com fri, sb blky-plty, tr
fis, arg, slty, rthy, ip cly rch, sl calc.

oo | ]

- 1000 1000 -
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359 fifhr @ (1) \:( ™\ ) \.([)\.-/SUK(%)\ \, Gamma (AH) 119 api
AN )\ N~ T ~ S~ o T
\lll/ll\“VR“ r NS ™ |l N M e = = \//\\lll LT
B Rt );\_ 87 api B
0 0
0 0
104u 500 500
c1: 100% || 5% Spo
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MD: 6,550
INC: 47.63°
AZM: 207.79°
TVD: 5,019.85'
VS: 3,114.21"

TVD (ft)

100% SHY SLTST: gyshbn, It brn, It-med gy, tr dk gy, sft-modly frm,
blky-plty, tr fis, sl aren, sl grty, arg, slty, rthy, ip cly rch, sl calc.
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com fri, sh

MD: 6,640
INC: 47.45°
AZM: 205.09°
TVD: 5,080.61'
VS: 3,168.21"

TVD (ft)

100% SHY SLTST: gyshbn, It brn, tn, bf, It-med gy, tr dk gy, sft-modly frm, com fri,
sb blky-plty, tr fis, sl aren, arg, slty, rthy, ip cly rch, sl calc.

oo | ]

TVD (ft)

9000

MD: 6,730
INC: 47.29°
AZM: 203.86°
TVD: 5,141.57
VS: 3,220.72'

100% SHY SLTST: gyshbn, It br
blky-plty, ip fis, sl aren, arg, slty,

n, tn, bf, It-med gy,

rthy, ip cly rch, ip sb wxy, sl

modly sft

-modly frm, com fri, sb
calc.
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N
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INC: 47.4° INC: 47.39° : °
AZM: 206.5° AZM: 210.55° INC: 47.3
- 210 AZM: 211.12°
TVD: 5,202.56' TVD: 5,262.82' : '
! 1 5,262. TVD: 5,323.8
VS: 3,273.69 VS: 3,328.31' VS: 3,384.94'
TVD (ft) TVD (ft) TVD (ft)
100% SHY SLTST: gyshbn, It brn, tn, bf, It-med gy, modly sft-modly frm, com fri, sb 100% SHY SLTST: gyshbn, It brn, tn, bf, It-med gy, modly sft-modly frm, com fri, sb 100% SHY &
blky-plty, ip fis, sl aren, arg, slty, rthy, ip cly rch, ip sb wxy, tr-rr It gy bent, sl calc. blky-plty, ip fis, sl aren, arg, slty, rthy, ip cly rch, ip sb wxy, tr-rr It gy bent, sl calc. blky-plty, ip f
9000 9000 7 7 7 _ 7 7 7 7 9000
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N TAR=SAMAPAN R AT I
\ \ 107 api
- ] /
0
500 MW 10.5/ VIS 57 230u
500 C1: 100%
C2: 0.0%
C3: 0.0%
C4: 0.0% 235u
- 226u 0%,
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MD: 7,089’ MD: 7,178'
INC: 47.41° INC: 47.43°
AZM: 210.61° AZM: 211.43°
TVD: 5,384.77" TVD: 5,444.99'
VS: 3,441.59' VS: 3,497.77"
TVD (ft) TVD (ft)
LTST: gyshbn, It brn, tn, bf, It-med gy, modly sft-modly frm, com fri, sb 100% SHY SLTST: gyshbn, It brn, tn, bf, It-med gy, modly sft-modly frm, com fri, sb 100% SHY SLTST: gyshbn, It
s, arg, slty, rthy, ip cly rch, ip sb wxy, tr-rr It gy bent, sl calc. blky-plty, ip fis, arg, slty, rthy, ip cly rch, ip sb wxy, tr-rr It gy bent, sl calc. sb blky-plty, ip fis, arg, slty, rtl
] | N oo ||




1000 1000
300 300
ROP (ft/Hr) m0u3\}.
| Gamma (AHD PN l\\:/\l 105 api g Garr123 api
] N —
AR === VN N )l())(l\()( /N \,— /K()\(/\ N pu—— NN A /(\/\(/\(\I{)\\IIk)(l\)((Q“ﬂUﬂ
199 ft/hr
\/‘\/\1\1\ =AM \NNNAS VWAV AT N
TN 100 ftfhr ~ N A~y AAV A~ PaA ~ VSV M
’ _J 0 0
0 0
500 500
500 500
253u 256u
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INC: 47.42°
AZM: 211.94°
TVD: 5,505.88'
VS: 3,5654.98'

‘brn, tn, bf, It-med gy, modly sft-modly frm, com fri,
1y, ip cly rch, ip sb wxy, tr-rr It gy bent, sl calc.

TVD (ft)

100% SHY SLTST: gyshbn, It brn, tn, bf, It-med gy,

blky-plty, ip fis, arg, slty, rthy, ip cly rch, ip

9000

INC: 47.22°
AZM: 209.91°
TVD: 5,566.9'
VS: 3,611.64'

modly sft
sb wxy, sl calc.

-modly frm, com fri

, sb

TVD (ft)

9000

INC: 47.15°
AZM: 208.36°
TVD: 5,627.39'
VS: 3,666.47"

100% SHY SLTST: gyshbn,
blky-plty,

tn, bf, It-med gy,

ip fis, arg, slty, rthy, ip cly rch, ip sb
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modly sft-modly frm
wxy, sl calc.

com fri, sh

TVD (ft)

9000

MD: 7,537
INC: 47.37°
AZM: 207.39°
TVD: 5,688.47'
VS: 3,721.18'

100% SHY SLTST: tn, bf, It-med gy, gyshbn, modly sft-modly frm, ip fri, sb blky-sb
plty, ip fis, arg, slty, rthy, ip cly rch, ip sb wxy, sl calc.

TVD (ft)

9000

MD: 7,627
INC: 47.51°
AZM: 206.13°
TVD: 5,749.34'
VS: 3,775.31"

100% SHY SLTST: tn, bf, It-med gy, gyshbn, modly sft-modly frm, rr
plty, ip fis, arg, slty, rthy, ip cly rch, ip sb wxy, sl calc.




1000 4 1000
300 300
ft/hr 151 api
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fri, sb blky-sb

MD: 7,717
INC: 47.59°
AZM: 205.73°
TVD: 5,810.09'

TVD() | vs: 3,828.98'

100% SHY SLTST: tn, bf, It-med gy, gyshbn, tr dk gy, modly

blky-sb plty, ip fis, arg, slty, rthy, ip cly rch

9000

ip sb wxy, sl calc.

sft-modly

frm, rr fri, sb

MD: 7,806'
INC: 47.6°
AZM: 206.16°
TVD: 5,870.1'
VS: 3,882.1'

TVD (ft)

blky-sb plty, ip fis, arg, slty, rthy, ip cly rch, ip sb wxy, sl calc.

oo | ]

100% SHY SLTST: tn, bf, It-med gy, gyshbn, tr dk gy, modly sft-modly frm, rr fri, sb

MD: 7,89¢
INC: 47.6:
AZM: 208
TVD: 5,93
VS: 3,936




TVD (ft)

100% SHY SLTST: tn,
blky-sb plty, ip fis, arg,

9000

bf, lt-med
slty, rthy,

gy, gyshb
ip cly rch

n, tr dk gy, modly
ip sb wxy, sl calc.

MD: 7,986'
INC: 47.53°
AZM: 212.47°
TVD: 5,991.53'
VS: 3,993.14'

sft-modly frm, rr fri, sb
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MD: 8,075
INC: 47.66°
AZM: 214.37°
TVD: 6,051.55'
VS: 4,050.84'

TVD (ft) TVD (ft)
100% SHY SLTST: It-med gy, gyshbn, tr dk gy, modly sft-modly frm, rr fri, sb 100% SHY
blky-sb plty, ip fis, arg, slty, rthy, ip cly rch, ip sb wxy, sl calc. blky-sb plty,
9000 9000




SLTST: It-med gy, gyshbn, tr dk gy, modly sft-mo
ip fis, arg, slty, rthy, ip cly rch

MD: 8,165
INC: 47.71°
AZM: 211.44°
TVD: 6,112.14'
VS: 4,108.98'

ip sb wxy, sl calc.

dly frm, rr fri, sb

TVD (ft)

9000

100% SHY SLTST: lt-med gy, gyshbn, tr dk gy, mod
blky-sb plty, ip fis, arg, slty, rthy, ip cly rch, ip sb wxy, sl calc.

MD: 8,255
INC: 47.65°
AZM: 209.18°
TVD: 6,172.74'
VS: 4,165.59'

ly sft-modly frm, rr fri, sb
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ed-drkgy, mod sft-hd, sb
Ity, arg, calc, v rr bent; 30%
bn, mot-com intbdd wi mrl,
blky, rthy-sb wxy, calc.

75% MRLST: med-drkgy, mod sft-hd, sb
blky-ang, rthy, slty, arg, calc, v rr bent; 25%
CHK: med-gyshbn, mot-com intbdd wi mrl,
mod sft-frm, sb blky, rthy-sb wxy, calc.

75% MRLST: med-drkgy, mod sft-hd, sb
blky-ang, rthy, slty, arg, calc, v rr bent; 25%
CHK: med-gyshbn, mot-com intbdd wi mrl,
mod sft-frm, sb blky, rthy-sb wxy, calc.

8200

70% MRLST: med-drkgy, mod sft-hd, sb
blky-ang, rthy, slty, arg, calc, v rr bent; 30%
CHK: med-gyshbn, mot-com intbdd wi mrl,
mod sft-frm, sb blky, rthy-sb wxy, calc.

75% MRLST: med-drkgy, mod sft-
blky-ang, rthy, slty, arg, calc, v rr b
CHK: med-gyshbn, mot-com intbd:
mod sft-frm, sb blky, rthy-sb wxy, ¢

8200
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)/ 1936u
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80% LS: med brn, Itbn-crm, mod frm, sb 7
60% LS: med brn, ltbn-crm, mod frm, sb blky-sb plty, micxIn-xl tex, tr bent, tr inoc, v
nd, sb 75% MRLST: med-drkgy, mod sft-hd, sb blky-sb plty, micxIn-xl tex, tr bent, tr inoc, v. . ! . . . .
calc; 10% MRLST: med-drkgy, mod sft-hd, sb
ent; 25% | blky-ang, rthy, slty, arg, calc, v rr bent; 25% | calc; 30% MRLST: med-drkgy, mod sft-hd,
. . . blky-ang, rthy, slty, arg, calc, v rr bent; 10%
1 wi mrl, CHK: med-gyshbn, mot-com intbdd wi mrl, }sb blky-ang, rthy, slty, arg, calc, v rr bent; . .
CHK: med-gyshbn, mot-com intbdd wi mrl,
alc. mod sft-frm, sb blky, rthy-sb wxy, calc.

10% CHK: med-gyshbn, mot-com intbdd
wi mrl, mod sft-frm, sb blky, rthy-sb wxy,
calc. 7 7 7 7

mod sft-frm, sb blky, rthy-sb wxy, calc.

90% LS: med brn, Itbn-crm, mod frm, sb
blky-sb plty, micxIn-xl tex, v calc; 10% SS:
med-drkgy, mod sft-frm, vfg, sr clus, pred
cons, mod srt, sl arg, ip cly rch, tr calc.

8200

85% S
clus,
tr calc
frm, sl




- 1000 > 1000 -
300 300
ROP (ft/fr) ROP (ft/fr) ) 444 ftihr
Gamma (ARI Gamma (ARI \
P \,(( \){ - 106 api S ) \,\/,\_C a (()\,.\(\,)\, _<)\, WA\
N - -
T N ll\ll'\\lll/\\“Ml\ﬂ“ﬂ“““”H““'l\/\I L —™ - Nuvkllmuu“nv Mu\ll/l\|\ A AL~ T\ T
93
A NN 300 ft/hr ,
7 0 /) 0
0 0
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Cl: 82.5% 05:35 MST on 12/11/2018 il
C2: 10.3% Begin 100' Sample Collection
C3: 55%
ca: 1.8% 1979u 192
m“_,.N_.,\_ GRS (QTITST L] GAS$ (units) 4
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MD: 10,767
INC: 82.56°
AZM: 263.62°
TVD: 7,720.18'

7300

VS: 5,941.44'

VS: 5,859.74'

MD: 10,857
INC: 90°

AZM: 269.17°
TVD: 7,726.02'

7300

MD: 10,947
INC: 90.03°
AZM: 270.29°
TVD: 7,726'

— VS:6,021.11'

S: med-drkgy, modly sft-frm, vfg, sr
red cons, modly srt, sl arg, ip cly rch,
. 15% LS: med brn, Itbn-crm, modly
) blky-sb plty, micxIn-x| tex, v calc.

85% SS: med-drkgy, modly sft-frm, vfg,
sr clus, pred cons, modly srt, sl arg, ip
cly rch, tr calc; 10% SLTY SH: drkgy,
grdg to blk, sb blky-plty, modly hd, rthy,
slty, aren, sl calc, com intbdd wi sd; 5%
LS: med brn, Itbn-crm, modly frm, sb
mNJ__Q-mJV plty, B_o,x_:-x_ ﬁmx., v calc.

micxIn-xI tex, v calc.
| |

85% SS: med-drkgy, modly sft-frm, vfg, sr
clus, pred cons, modly srt, sl arg, ip cly rch,
tr calc; 10% SLTY SH: drkgy, grdg to blk, sb
blky-plty, modly hd, rthy, slty, aren, sl calc,
com intbdd wi sd; 5% LS: med brn, |
Itbn-crm, modly frm, sb blky-sb plty,

8200

90% SS: med-drkgy, dk tn, It-med brn, modly s
modly srt, arg, sl calc; 10% SLTY SH: med-drkgy, sb blky-plty, n
aren, sl calc, com intbdd wi sd.

ft-frm, vfg

, rnd-sr
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7300

MD: 11,037
INC: 90.03°
AZM: 269.28°

TVD: 7,725.95'
VS: 6,100.74'

7300

MD: 11,126’
INC: 89.97°
AZM: 268.35°
TVD: 7,725.95'

2 VS: 6,180.18"

clus, pred cons,
10dly hd, rthy, slty,

8200

90% SS: med-drkgy, dk tn, It-med brn, modly sft-frm, vfg, rnd-sr ¢
modly srt, arg, tr crm bent, tr dissm pyr, sl calc; 10% SLTY SH: med-drkgy, sb
blky-plty, modly hd, rthy, slty, aren, sl calc, com intbdd wi sd.

lus, pred cons,

8200

80% SS: med-drkgy, dk tn, med brn, modly sft-frm, vfg, rnd-sr clus, pred cons,
modly srt, arg, tr crm bent, tr dissm pyr, sl calc; 20% SLTY SH: med-drkgy,
med-dk brn, sb blky-plty, modly hd, rthy, slty, aren, sl calc, com intbdd wi sd.
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7300 7300 7300
MD: 11,216’ MD: 11,306 MD: 11,395'
INC: 88.43° INC: 89.94° INC: 90.09°
AZM: 267.51° AZM: 269° AZM: 270.1°
TVD: 7,727.21' TVD: 7,728.49' TVD: 7,728.47'

i 1| VS:6,341.82' |: 1| VS: 6,420.73' |

LTV

Az

14' D/U Fault @ 11215' MD
Ft. Hays to Codell

f f
85% SS: med-drkgy, dk tn, med brn, modly sft-frm, vfg, rnd-sr clus, pred cons, 70% SS: med-drkgy, dk tn, med brn, modly sft-frm, vfg, rnd-sr clus, pred cons, 85% S
modly srt, arg, tr wht-crm bent, tr dissm pyr, tr nod pyr, sl calc; 15% SLTY SH: modly srt, arg, sl slty, sl calc; 30% SLTY SH: med-drkgy, med-dk brn, sb blky-plty, modly
med-drkgy, med-dk brn, sb blky-plty, modly hd, rthy, slty, aren, sl calc, com intbdd modly hd, rthy, slty, aren, sl calc, com intbdd wi sd. sb blky
wi sd.
8200 8200 8200
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7300 7300
MD: 11,485 MD: 11,575
INC: 89.97° INC: 90.06°
AZM: 270.86° AZM: 271.95°
TVD: 7,728.42' TVD: 7,728.4'

{VS: 6,499.85' 11VS:6,578.26"

S: med-drkgy, tn-dk tn, med brn, modly sft-frm, vfg, rnd-sr clus, pred cons, 80% SS: med-drkgy, tn-dk tn, med brn, modly sft-frm, vfg, rnd-sr clus, pred cons, 85% SS: med-drkgy, med-
srt, arg, sl slty, tr It brn bent, sl calc; 15% SLTY SH: med-drkgy, med-dk brn, modly srt, arg, sl slty, tr It brn-It crm bent, sl calc; 20% SLTY SH: med-drkgy, srt, arg, sl slty, sl calc; 159
-plty, modly hd, rthy, slty, aren, sl calc, com intbdd wi sd. med-dk brn, sb blky-plty, modly hd, rthy, slty, aren, sl calc, com intbdd wi sd. hd, rthy, slty, aren, sl calc,

8200 8200
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MD: 11,664
INC: 90.06°
AZM: 273.72°
TVD: 7,728.3'
11 VS: 6,654.69'

7300

MD: 11,754
INC: 90.12°
AZM: 274.34°

TVD: 7,728.16'

7300

MD: 11,844’
INC: 90.09°
AZM: 274.19°
TVD: 7,728
....... e VS 6,807.1

dk brn, modly sft-frm, vfg, rnd-sr clus, pred cons,

6 SLTY SH: med-drkgy, med-dk brn, sb
com intbdd wi sd.

blky-plty,

modly
modly

8200

80% SS: med-drkgy, med-dk brn, modly sft-frm, vfg, rnd-sr clus, p
srt, arg, sl slty, sl calc; 20% SLTY SH: med-drkgy, med-dk brn, sb
hd, rthy, slty, aren, sl calc, com intbdd wi sd.

red cons,

blky-plty,

modly
modly

8200

80% SS: med-drkgy, med-dk brn, modly sft-fr
srt, arg, sl slty, sl calc; 20% SLTY SH: med-di
hd, rthy, slty, aren, sl calc, com intbdd wi sd.
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C1l: 74.5%
5320 C2: 14.1%
2187u . _ C3: 8.0%
l q ] . _l._.hocc_mm:ooﬁ BPA 4 3.4% N,E,m:
GAS (Units) G TS, gt
LG (unithy =1+ /J S.uw ET“ ) = \\\

4 11,860
11,870

{11,880
11,890
11,900
11,920
11,930
11,940
11,950
11,960
11,970
11,980
12,040

| 12,050
12,060
12,070

7300 7300
MD: 11,934 MD: 12,023
INC: 90.03° INC: 90.18°
AZM: 274.66° AZM: 274.63°
TVD: 7,727.9' TVD: 7,727.74'

....... VS: 6,883.08'

_............. SR
m, vfg, rnd-sr clus, pred cons, modly 75% SS: med-drkgy, med-dk brn, modly sft-frm, vfg, rnd-sr clus, pred cons, modly 60% SS: med-drkgy, med-dk brn, modly sft-frm, vfg, rnd-sr clus
kgy, med-dk brn, sb blky-plty, modly srt, arg, sl slty, sl calc; 25% SLTY SH: med-drkgy, med-dk brn, sb blky-plty, modly srt, arg, slty, tr crm bent, sme intbdd wi sh, sl calc; 40% SLTY
hd, rthy, slty, aren, sl calc, com intbdd wi sd. med-dk brn, sb blky-plty, modly hd, rthy, slty, aren, sl calc, com

8200 8200
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7300 7300
MD: 12,113 MD: 12,203 MD: 12,293'
INC: 90.12° INC: 90.15° INC: 90.28°
AZM: 273.16° AZM: 270.79° AZM: 270.15
TVD: 7,727.5' TVD: 7,727.29' TVD: 7,726.9
111011 VS: 7,034.45 | VS 7,112,410 VS: 7,191.53

_ - .
D
, pred cons, modly 50% SS: med-drkgy, med-dk brn, gyshbn, gyshblk, modly sft-frm, vfg, rnd-sr clus, 70% SS: med-drkgy, med-dk brn, gyshbn, gyshblk, modly sft-frm, vfg, rnd-sr clus,
SH: med-drkgy, pred cons, modly srt, arg, slty, com intbdd wi sh, sl calc; 50% SLTY SH: drkgy, pred cons, modly srt, arg, slty, tr It brn bent, com intbdd wi sh, sl calc; 30% SLTY
intbdd wi sd. med-dk brn, sb blky-plty, modly hd, rthy, slty, aren, sl calc, com intbdd wi sd. SH: med-drkgy, med-dk brn, sb blky-plty, modly hd, rthy, slty, aren, sl calc, com
intbdd wi sd.
8200 8200 7
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7300 7300 7300
MD: 12,382" MD: 12,472"
INC: 90.06° INC: 90.43°
V AZM: 267.59° AZM: 266.36°
TVD: 7,726.69' TVD: 7,726.31"
i+ VS: 7,270.93" :vs: 7,352.51'
R e T
ET
80% SS: med-drkgy, med-dk brn, gyshbn, gyshblk, modly sft-frm, vfg, rnd-sr clus, 85% SS: med-drkgy, med-dk brn, gyshbn, gyshblk, modly sft-frm, vfg, rnd-sr clus, 80% S
pred cons, modly srt, arg, slty, tr-rr It crm bent, tr intbdd wi sh, sl calc; 20% SLTY pred cons, modly srt, arg, slty, tr intbdd wi sh, sl calc; 15% SLTY SH: med-drkgy, pred c
SH: med-drkgy, med-dk brn, sb blky-plty, modly hd, rthy, slty, aren, sl calc, com med-dk brn, sb blky-plty, modly hd, rthy, slty, aren, sl calc, com intbdd wi sd. med-d
intbdd wi sd. wi sd.
8200 7 8200 8200
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111 VS: 7,434.21"

MD: 12,562
INC: 90.52°
AZM: 267.27°
TVD: 7,725.56'
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INC: 90.49°
AZM: 267.57°
TVD: 7,724.77

1VS:7,514.59" |::

7300

MD:
INC:
AZN
TVD

S: med-drkgy, med-dk brn, gyshbn, gyshblk, modly sft-frm, vfg, rnd-sr clus,
ns, modly srt, arg, slty, tr intbdd wi sh, tr crm bent, sl calc; 20% SLTY SH:
kgy, med-dk brn, sb blky-plty, modly hd, rthy, slty, aren, sl calc, com intbdd

8200

90% SS: med-drkgy, med-dk brn, gyshbn, gyshblk, modly sft-frm, vfg, rnd-sr clus,
pred cons, modly srt, arg, slty, tr intbdd wi sh, sl calc; 10% SLTY SH: med-drkgy,
med-dk brn, sb blky-plty, modly hd, rthy, slty, aren, sl calc, com intbdd wi sd.

8200

85% SS: med-drkgy, med
pred cons, modly srt, arg,
SH: med-drkgy, med-dk b
intbdd wi sd.
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MD: 12,831
INC: 90.55°
AZM: 267.48°

TVD: 7,723.14'
11| VS: 7,676.83"

7300

MD: 12,920'
INC: 90.49°
AZM: 268.57°
TVD: 7,722.33'

11VS: 7,756.81" |:

-dk brn, gyshbn, gyshblk, modly sft-frm, vfg, rnd-sr clus,
slty, tr yel-It brn bent, tr intbdd wi sh, sl calc; 15% SLTY

rn, sb blky-

plty, modly hd, rthy, slty, aren, sl calc, com

8200

80% SS: med-drkgy, med-dk brn, gyshbn, gyshblk, modly sft-frm, vfg, rnd-sr clus,
pred cons, modly srt, arg, slty, tr yel-It brn bent, tr intbdd wi sh, sl calc; 20% SLTY

SH: med-drkgy, med-dk brn, sb blky-
intbdd wi sd.

plty, modly hd, rthy, slty, aren, sl calc, com

8200

7' UID Fa
Middle Cod

90% SS: med-drkgy, med-dk brn, gyshbn, gy
pred cons, modly srt, arg, slty, tr yel-It brn be
SLTY SH: med-drkgy, med-dk brn, sb blky-p
com intbdd wi sd.




100D " 1000 "
300 300
472 ft/hr
ROP (t/l S ROP (ft/hr)
N
\-\ >_>\l ’\\l{\l \.-ﬂm 31/\\1(( A/ K. A K N/ \/ A " mmﬁjm >_n_1v\
03 api ~~ M~ 33 api
102 api VN api LV VWV
0 0 =——— 'I‘I\I\/\I:
0 0
_ MW 10.5/ VIS 55 400p 400p _ MW 10.5 /)
4000 4000
2584u 26120
' \\I\\\ N’ I/ P
gasanits| | [ [ [T T T T 11T L Lttt LT Lttt e GAS (nits)[ | N \
e I T e B B o B e e e areseny N/ -
sdradees .. N LS
WOB: 28K
RPM: 140
PP: 4948PSI w w
L sPm: 8381 [ e - - L -
o o ' .n_v. o _0 o o o o o o o o o o o o o o o o
[Te} N~ (2] o - N [$2] n [Te} N~ [ee] [2] o — N [} < n [t} ~
o o o S S S S =3 S S S S = — ~ 4 < 4 = —
N N N [e2} [e2} [e2} [e2} [e2} [e2} [e2} [e2} 3 [e2} [e2} [e2} [e2} [e2} [e2} [e2} [e2}
— — — — — — — — — — — — — — — — — — —

: in. .n.....__. .J.w.. w. x4 A

uu.__a >

h?i_“ﬂ

.ﬂh ..h.i

MD: 13,010' MD: 13,100'
INC: 90.62° INC: 90.49°
AZM: 268.17° AZM: 265.99°
TVD: 7,721.46' TVD: 7,720.59'
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shblk, modly sft-frm, vfg, rnd-sr clus,
nt, tr intbdd wi sh, sl incr calc; 10%
ty, modly hd, rthy, slty, aren, sl calc,

8200

85% SS: med-drkgy, med-dk brn, gyshbn, gyshblk, modly sft-frm, vfg, rnd-sr clus,
pred cons, modly srt, arg, slty, tr intbdd wi sh, sl incr calc; 15% SLTY SH:

med-drkgy, med-dk brn, sb blky-plty, modly hd, rthy, slty, aren, sl calc, com intbdd
wi sd.

8200

70% LS: LS: med brn, Itbn-crm, bnshgy, mod frm, sb blky-sb plty, ir
tex, com crm-sl yel bent, v calc; 20% SS: med-drkgy, med-dk brn, g
gyshblk, modly sft-frm, vfg, rnd-sr clus, pred cons, modly srt, arg, slt
sh, slincr calc; 10% SLTY SH: med-drkgy, med-dk brn, sb blky-plty,
:3\,, slty, mqm,:. sl om_o.,oo:_ _:Eﬂg wi sd. _ 7 7
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 suc, micxin
/shbn, 7
y, tr intbdd wi
modly hd,

8200

85% LS: LS: med brn, Itbn-crm, bnshgy,
tex, com crm-sl yel bent, v calc; 15% SS:
gyshblk, modly sft-frm, vfg, rnd-sr clus, pred cons, modly srt, arg, slty, tr intbdd wi
sh, slincr calc; TR SLTY SH

mod frm, sb blky-sb plty, ip suc, micxin
med-drkgy, med-dk brn, gyshbn,

8200

90% LS: LS: med brn, Itbn-crm, bnshgy, mod frm, sb blky-sb plty, ip suc, micxin
tex, com crm-sl yel bent, v calc; 10% SS: med-drkgy, med-dk brn, gyshbn, 7
gyshblk, modly sft-frm, vfg, rnd-sr clus, pred cons, modly srt, arg, slty, tr intbdd wi
sh, slincr calc; TR SLTY SH
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MD: 13,459
INC: 88.86°
AZM: 272.16°
TVD: 7,723.7'

7300

MD: 13,548
INC: 89.54°
AZM: 273.39°
TVD: 7,724.94'

7300

I I I I I I I I I VS: 8,240.23' 1 1 1 I

— —T——1 VS: 8,316.7"

65% SS: med-drkgy, med-dk brn, gyshbn, gyshblk, modly sft-frm, vfg, rnd-sr clus,
pred cons, modly srt, arg, slty, tr intbdd wi sh, sl incr calc; 25% LS: LS: med brn,
Itbn-crm, bnshgy, mod frm, sb blky-sb plty, ip suc, micxIn tex, com crm-sl yel bent,
v calc; 10% SLTY SH: med-drkgy, med-dk brn, sb blky-plty, modly hd, rthy, slty,

mqm:.w_om_o.oo:::ﬁggé_mg.
8200 | | |

8200

85% SS: med-drkgy, med-dk brn, gyshbn, gyshblk, modly sft-frm, vfg, rnd-sr clus,
pred cons, modly srt, arg, slty, tr intbdd wi sh, sl incr calc; 15% SLTY SH: 7
med-drkgy, med-dk brn, sb blky-plty, modly hd, rthy, slty, aren, sl calc, com intbdd

wi sd; TR LS

8200

85% SS: m
pred cons,
med-drkgy,
wi sd.
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i
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7300 7300
MD: 13,638 MD: 13,728 MD: 13,818
INC: 89.38° INC: 89.48° INC: 90.06°
AZM: 273.14° AZM: 273.03° AZM: 272.87°
TVD: 7,725.79' TVD: 7,726.69' TVD: 7,727.05'
VS: 8,393.63' : 11| VS: 8,547.91'

ed-drkgy, med-dk brn, gyshbn, gyshblk, modly sft-frm, vfg, rnd-sr clus, 85% SS: med-drkgy, med-dk brn, gyshbn, gyshblk, modly sft-frm, vfg, rnd-sr clus, 85% SS: med-drkgy, med-dk |
modly srt, arg, slty, tr intbdd wi sh, sl incr calc; 15% SLTY SH: 7 pred cons, modly srt, arg, slty, tr intbdd wi sh, sl incr calc, v rr dissm pyr; 15% 7 pred cons, modly srt, arg, slty,
med-dk brn, sb blky-plty, modly hd, rthy, slty, aren, sl calc, com intodd SLTY SH: med-drkgy, med-dk brn, sb blky-plty, modly hd, rthy, slty, aren, sl calc, SLTY SH: med-drkgy, med-dk

com intbdd wi sd. com intbdd wi sd.

8200 7 7

8200 7 7
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7300

INC: 9

MD: 13,907

AZM: 271.4°
TVD: 7,726.98'
VS: 8,624.88' |

0.03°

7300

MD: 13,997

INC: 90.03°

AZM: 269.77°
TVD: 7,726.93'

rn, gyshbn, gyshblk, modly sft-frm, vfg, rnd-sr clus,
tr intbdd wi sh, sl incr calc, v rr dissm pyr; 15% 7
brn, sb blky-plty, modly hd, rthy, slty, aren, sl calc,

8200

90% SS: med-drkgy, med-dk brn, gyshbn, gyshblk, modly sft-frm, vfg,

pred cons, modly srt, arg, slty, tr intbdd wi sh, sl incr calc; 10% SLTY SH: 7

med-drkgy, med-dk brn, sb blky-plty, modly hd, rthy, slty, aren, sl calc
wi sd.

rnd-sr clus,

com intbdd

8200

15' U/D Fault @ 14044' MD
Lower Codell to Upper Codell

T T T
85% SS: med-drkgy, med-dk brn, gyshbn, gyshk
pred cons, modly srt, arg, slty, tr intbdd wi sh, sl
med-drkgy, med-dk brn, sb blky-plty, modly hd, 1
wi sd.
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MD: 14,087
INC: 89.97°
AZM: 269.24°

TVD: 7,726.93'
= VS: 8,783.75'

7300
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MD: 14,177 MD: 14,266
INC: 89.94° INC: 90.68°
AZM: 268.37° AZM: 269.33°
TVD: 7,727 TVD: 7,726.52'
VS: 8,864.09' = e m— e e e m— — =T VS: 8,943.5' ._mm

Ik, modly sft-frm, vfg, rnd-sr clus,
incr calc; 15% SLTY SH:
thy, slty, aren, sl calc, com intbdd

8200

90% SS: med-drkgy, med-dk brn, gyshbn, gyshblk, modly sft-frm, vfg, rnd-sr clus,

90% SS: med-drkgy, med-dk brn, gyshbn, gyshblk, modly sft-frm, vf

pred cons, modly srt, arg, slty, tr intbdd wi sh, sl incr calc; 10% SLTY SH: 7 pred cons, modly srt, arg, slty, tr intodd wi sh, sl incr calc; 10% SLTY

med-drkgy, med-dk brn, sb blky-plty, modly hd, rthy, slty, aren, sl calc, com intbdd

wi sd.

med-drkgy, med-dk brn, sb blky-plty, modly hd, rthy, slty, aren, sl ca
wi sd.

8200 7
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7300 7300
MD: 14,356' MD: 14,446’
INC: 90.71° INC: 91.02°
AZM: 271.81° AZM: 272.6°
TVD: 7,725.43' TVD: 7,724.07'
=1 VS: 9,022.53' = — L V51 0,100.3] et e

), rnd-sr clus, 90% SS: med-drkgy, med-dk brn, gyshbn, gyshblk, modly sft-frm, vfg, rnd-sr clus, 55% LS: med brn, Itbn-crm, bnshgy, mod frm, sb blky-sb plty, ip suc, micxIn tex,
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calc; 20% CHK: med-gyshbn, It gy-med gy, It brn-med b
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modly sft-frm, ip fri, sb blky, rthy-sb wxy, calc; 20% LS: Itbn-med brn, crm, mod
frm, sb blky-sb plty, micxIn-xI tex, v calc:
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clus, pred cons, modly srt, arg, slty, tr intbdd wi sh; 30% LS: Itbn-med brn, crm
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80% SS: med-drkgy, med-dk brn, gyshbn, gyshblk, modly sft-frm, vfg, rnd-sr
clus, pred cons, modly srt, arg, slty, tr intbdd wi sh; 20% SLTY SH: med-drkgy,
med-dk brn, sb blky-plty, modly hd, rthy, slty, aren, sl calc, com intbdd wi sd; T
LS
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med-dk brn, sb blky-plty, modly hd, rthy, slty, aren, sl calc, com intbdd wi sd. med-drkgy, med-dk brn, sb blky-plty, modly hd, rthy, slty, aren, sl calc, com med-dk brn
intbdd wi sd.
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brn, sb blky-plty, modly hd, rthy, slty, aren,
sl calc, com intbdd wi sd. 7 _
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