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Well Name Marcus LD 11-378HNX
Location SESE SEC 34 T1N R67W

State COLORADO County WELD
Country USA Rig Number PRECISION 460
API Number 05-123-45387-000( AFE # 17DCO0135
Geographic Region DJ BASIN Field WATTENBERG
Spud Date 10/31/2017 Drilling Completed 11/4/2017

Surface Coordinates SESE Sec 34-T1N-R67W
832' FSL x 410' FEL

Bottom Hole Coordinates SESW SEC. 11-T1S-R67W
370' FSL X 756' FWL

Ground Elevation 5043’ K.B. Elevation 5062
Logged Interval 6000 To 16242 Total Depth 16242
Formation NIO A CHALK
Type of Drilling Fluid OIL BASED MUD

Operator
Company Great Western Oil and Gas

Address 1801 Broadway, Ste 500
Denver, CO 80202

Geologist
Name Gabe Rubio and Alec Walker
Company Terra Guidance
Address 1298 O Road

Loma CO 81524
(970) 260-5408
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85% SLTY SH: med-dk gy, sft-s| sft, sb

plty-sb blky, sl arg, slty tex, occ slty cly; 15%
SHY SLTST: It-med gy, v sft-mod frm occ fri,
sb blky - sb plty, arg, slty occ aren, rthy; abnt
cl

y |

100% SLTY SH:
plty-sb blky, sl ar

8000

med-dk g
g, slty tex

y, sft-sl sft, sb
, occ slty cly:

100% S

plty-sb blky, sl arg, slty tex

LTY SH: med-dk gy, sft-sl sft, sb
occ slty cly.

100% SLTY Sk
plty-sb blky, sl ¢

8000




1000 1000
300 300
191 api
~N | S~
\\(/ P TN M NN 150 api L LANASATN
121 api \ / /\\ /\\ ROP (ft/hr) //\II\/\// AV /(\l\/ \//\ \/\/ /UI _\u|O/w\S\ r)
2 N
~ |\|\/:\I\ / :\/l \/ Gamma (AHI) V1 N TN Gamma (AHI)
N - \
N \ ,\
163 ft/hr 163 ft/hr N \l-\ -
N B s ~
0 \ 0
0 0
/T 10.0/ MUD VIS 51 WOB: 21.3K 400p MUD WT 10.05 / MUD VIS 51
RPM: 71 400D
PP: 3569PSI
SPM: 103/103
AS (Uinits) GAS (Uinits)
1-C5| (unit$) 1607u G1-C5|(unit$)
7 —~
— 1047u /] IApEEEs N TTTITN
\ || /) e . / B e
- S .|l/ .\l ) ; | / \\\.... ks 1o
N i :;r xxasJYI vz il . A R TN 9
o o o o o o o o o o _ o o o o o o o o o o o o o
N (52} < L © ~ @ (<2} o — N [ < Yol © ~ oo} (2] o - N ™
! ! b = ! ! ! = N N N N N N N N N N @ o o o
(e} (e} @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @ @
B A U U S U UL Ll
LB T T T LB T T T T T T T T T T T T T T LB s T T LB s T T T T T T T
4444444._._un_._u._._un_._u._._un_._u._._un_._u._._un_._u._._un_._u._._un_._u._._un_._u._._un_._u._._un_._u._._un_._u._._un_._u._._un_._u._._un_._u._._un_._u._._un_._u444444444444444444444444
T T T R T AT e g T Ty T e T T T e e e S T
MD: 8,143' 7000 MD: 8,232' 7000 MD: 8,322
INC: 79.23° INC: 87.57° INC: 90.03°
AZM: 173.07° AZM: 174.33° AZM: 176.34°
TVD: 7,358.91' TVD: 7,369.13' TVD: 7,371.02'
VS: 2,229.52' VS: 2,317.74' VS: 2,407.43'
, T ,
w
. LL) — L) — L = L) o = = e = i LLE _— _— =
pon Tl R e e T ni e e el s T
1' D/U Fault into Upper Nio A Marl from Sharon Springs
TVD (ft) TVD (ft)
: med-dk gy, sft-sl sft, sb 80% MRLST: dk gy-blk, frm, sb blky, arg-sity | 80% MRLST: dk gy-blk, frm, sb blky, arg-slty | 80% MRLST: dk gy-blk, frm, sb blky, arg-slty | 70% MRLST: dk gy-blk, frm, sb bl
arg, slty tex, occ slty cly. tex, v calc; 20% CHK: med gy-bri wht, pred tex, v calc; 20% CHK: med gy-bri wht, pred -} tex, v calc; 20% CHK: med gy-bri wht, pred sft, sb blky, rthy-wxy tex
sft, sb blky, rthy-wxy tex sft, sb blky, rthy-wxy tex sft, sb blky, rthy-wxy tex
8000 8000




4 1000 ™ // HUS 7 7 7 71
200 "N NPR 236 api \\/1\
HERR YA N~
180 api .
181 api
AN //\\ \/({I\\I\\u// \\/(\):\\:(I,//\\/( /N \):\/\:\)l\\ \/\tll//
i
ROP (it/hr) T~ ROP (ft/hr)
Gamma (ARI) Gamma (ARI)
290 ft/hr
260 ft.hr =~ A A
L/ \, A~ AN A A A A A A NAAAAVMNANANA NN M N AANAN \. ,\,\( YR
\ 0 4/ 346 m—u_ 0 \
0 / : \ 0
4000 400D
H_ %wam 1os |[ 2000 _o>m BUSTER ONLINE 8452' MD' 000 _ MUD WT 10.05/MUD VIS 51 _
N A%
C2: 14.1%
2118u c3 5.8% 2189u
- Ca: 2.0% [neumis) <5 CAS (iits) 1897u
v G1-C5.(unit}) G1-C5|(unit}) = o]
—
v \ -/ o
v ARRNAE Vi :
o o o o o o o o o o o o o o o o o o o o o o
< n [te} N~ [ee} [2] o — N (2] <t n [te} N~ [ee] (2] o — N ™ < n
™ ™ ™ ™ ™ ™ < < < < < < < < < < e} 0o 0 0 Y Irs}
o0} o0} o0} o0} o0} o0} o0} o0} o0} o0} o0} o0} o0} o0} o0} o0} o0} o0} o0} o0} o0} o0}

arT aT aT arT arT aT aT arT arT aT aT aT arT arT aT aT arT arT aT aT arT arT aT aT arT arT aT arT aT aT arT arT aT aT arT arT aT
ar arT arT aT ar arT arT aT ar arT T ar arT ar T ar arT ar T ar arT ar T ar arT ar T ar T ar arT ar T ar arT ar
arT aT aT arT arT aT aT arT arT aT aT aT arT arT aT aT arT arT aT aT arT arT aT aT arT arT aT arT aT aT arT arT aT aT arT arT aT
ar arT arT aT ar arT arT aT ar arT T ar arT ar T ar arT ar T ar arT ar T ar arT ar T ar T ar arT ar T ar arT ar
arT aT aT arT arT aT aT arT arT aT aT aT arT arT aT aT arT arT aT aT arT arT aT aT arT arT aT arT aT aT arT arT aT aT arT arT aT
ar aT arT LR ar aT arT LB ar aT T ar arT ar T ar arT ar T ar arT ar T ar arT ar T ar T ar arT ar T ar arT ar
s ¥ roas) Loy .o L roas) fray .o s ¥ roas) Loj o aT arT arT aT aT arT arT aT aT arT arT aT aT arT arT aT arT aT aT arT arT aT aT arT arT aT
700 MD: 8,411 MD: 8,501
INC: 90.06° INC: 90.03°
AZM: 173.25° AZM: 172.25°
TVD: 7,370.95' TVD: 7,370.88'
VS: 2,496.2' VS: 2,586.15'

TVD (ft) TVD (ft)

ky, arg-slty tex, v calc; 30% CHK: med gy-bri wht, pred 90% MRLST: dk gy-blk, frm, sb blky, arg-slty tex, v calc; 10% CHK: med gy-bri wht, pred 90% MRLST: dk gy-blk, frm, sb blky, arg-sity tex, v ca
sft, sb blky, rthy-wxy tex scat bent: sft, sb blky, rthy-wxy tex scat bent:

8000 8000




r 1000 | ) 1000™
/] /\: 300 /./|\:/ 300 g
/\(/ a \\.\/\ AN = 204 api
NYALEN A~ RAN A A
/ AN\ 170 api "N/ M B ALY %
M //\\ \\/lllll\\\I/\\\II\\/\ 11\411 \\\\
OP (ft/hr) . ROP (ft/hr)
300 ft/hr amma (AHI) 300 ft/hr Gamma (AHI) 300 ft/h
g(\-(<44ﬁ4}>>)>\)\</5 aAYA sx-))s‘(- ~ANA NN NA A “ MANAANANAAANAN N
317 api \L \\
0
&%W JLaa AMWMMWWIWWV&WUV 9
WOB: 21.3K 4000 _ MUD WT 10.05 / MUD VIS 50
RPM: 121 4p0p
PP: 3786PSI
SPM: 103/104
GAS (Units) 17250 GAS (Units)
I 4 I
C1-C5|(unit$) <EE] G1-C5 (ur g 1899u
.
!
0 0
0 0
o o o o o o o o o o o o o o o o o o o o o o
(3o} N~ [oe] (2] o — N ™ < n [Te} N~ [oe] (2] o — N (2] <t n (3o} N~
) ) 0 0 =) © © © < © © © © o ~ ~ ~ N~ ~ ~ ~ ~
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T LB s T T LB s T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
T T T Ty Ty T T oy T T oy Ty T oy T T oy Ty T o T T oy Ty T o T e T oy T oy T oy T T oy T e Ty Mg T oy T e Ty Ty Ty T ope T Ty T 7
T LB s T T LB s T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
41414141414d._._ud._._u._._u._._un_._-._._u._._u._._u._._u._._u444444444444444444141414._._u._._un_._-._._u14141414144444444444444
441444144414._._-4._._-._._u._._un_._u._._-._._u._._u._._u._._u414441444144414144414441._._u._._un_._un_._-44414444444441444144414
T B D B 0 e P o S P T D s s S e L oS T L s
MD: 8,590' 7000 MD: 8,679' 7000 MD: 8,769'
INC: 91.08° INC: 91.11° INC: 91.02°
AZM: 174.33° AZM: 173.98° AZM: 172.82°
TVD: 7,370.02' TVD: 7,368.32' TVD: 7,366.64'
VS: 2,675.06' VS: 2,763.89' VS: 2,853.78'
T I
S L L SALIGE SN I SR IS LA S LIS M
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T L T T a
o T I N L e N T T M I LT M
TVD (ft) TVD (ft)
Ic; 10% CHK: med gy-bri wht, pred 90% MRLST: dk gy-blk, frm, sb blky, arg-sity tex, v calc; 10% CHK: med gy-bri wht, pred 90% MRLST: dk gy-blk, frm, sb blky, arg-slty tex, v calc; 10% CHK: med

sft, sb blky, rthy-wxy tex sc

8000

at bent.

sft, sb bl

8000

ky, rthy-wxy tex scat bent.




* | 1000 H 1000 "
300 300
177 api
N
N~ A ~~\ A A N A~ R
- ™ L L\
VW1 /(/)\(()\I A k)/\)/\ W /\ SES W I\ \((/\/\ 1 (>k
ROP (ft/hr) N N NN A \(\1\: I//\ ROP (ft/hr)
r Gamma (ARI) NV 300 ft/hr Gamma (ARI)
300 ft/hr
ATV /)> \J A\ M —/\ ) S —/\ /. N\ N\ N\ /N
,\ ) \f) )\.((\(/\(ll <\1 AVANVA=AVAYA ) \, ,\ .1)( N - V I)_>\, f((())) A M
N /N \.
/ J ; [
b - 9
1848u 4000 4000 _ MUD WT 10.05 / MUD VIS 50 _ WOB: 24.1K
C1: 68.9% || 4% 4p0p RPM: 121
. . (] .
C2: 16.4% 1822u PP: 3882PSI
C3: 9.3% v 19914 SPM: 103/103
c4: 5.4% (| | ?M G &= GAS (Units) 1865u
c1- & unitf) Q1-C5l(unit§) {E8)
LV
N O O
0 0
S e e e S e A B L P B I e it I P FEEY 3 I P P S5 A R R e e e e A e e ettt it Al At e S Y
o o o ' o o o o o o o o o o o o o o o o o o o
[ee] (9] o - [ (2} <t n [te} ~ [oe} [2] o - N [$2} < n [{e} N~ [ee] (2]
~ ~ =) o o Qo ) © o o o =) S o o S 2 =) S o S S
o0} o0} o0} o0} o0} o0} o0} o0} o0} o0} o0} o0} o0} o0} o0} o0} o0} o0} o0} o0} o0} o0}

A L LI s
T s T T T s s T T s s T T s s T T s s T T T T s s T T s s T T s s T T s s
T T LB s T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
T s T T T s s T T s s T T s s T T s s T T T T s s T T s s T T s s T T s s
T T LB s T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
T s T T T s s T T s s T T s s T T s s T T T T s s T T s s T T s s T T s s
T T LB s T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
T s T T T s s T T s s T T s s T T s s T T T T s s T T s s T T s s T T s s
e S L
7000 MD: 8,858' 7000 MD: 8,948'
INC: 91.11° INC: 91.05°
AZM: 174.08° AZM: 176.17°
TVD: 7,364.99' TVD: 7,363.29'
VS: 2,942.67" VS: 3,032.4'
T I
R L LA S LA LG /o - SIS SN UL LI LI LI L L L SN S SULI " ST+ U SIS S SN S SLLE - S 1)
T T T T PP T P L w mow m o o Mo T Mo o T T T T T T T T T T o T Mo Mo o T o T T T
1414J*414141414J4414141414.1|_|_|.11|_|_|-11|_|_|.11|_|_|.11|_|_|-_.1|_|_|.11|_|_|.11|_|_|-11|_|_|.11|_|_|._-1|_|_|-11|_|_|.11|_|_|.11.:-11.:-...1.:-.11.:-141414J*414141414
TVD (ft) TVD (ft)
gy-bri wht, pred 90% MRLST: dk gy-blk, frm, sb blky, arg-slty tex, v calc; 10% CHK: med gy-bri wht, pred 90% MRLST: dk gy-blk, frm, sb blky, arg-sity tex, v calc; 10% CHK: med gy-bri wht, pred

sft, sb blky, rthy-wxy tex sc

8000

at bent.

sft, sb blky, rthy-wxy tex, s

8000

cat bent.




1000 " 1000 " 1000
300 300 300
213 api
i P 192 api
VN~ \)(\\)()/) A
INCAL TV A AT TN /N AN — N
A ~NT NN NA N~ Y I~ aaadh ZRESZ NREAY » ~ - N
ROP (ft/hr) M ] Y ROP ﬁqd\ /u\{/\ M N M N/ /\/(\ ROPY L
Gamma (ARI) 300 ft/h Gamma (ARI) Gamma Nl
r
r— p— pr— g— sy —
V., A~/MA~ >>§)\)>( \)l)lk( \(\((\/\/5(/5(( v N\ 5&())) \/1 VV\N\V/ /"
s )\ll\
300 ft/hr
0 0 0
0 0 0
4000 4000 _ MUD WT 10.05 / MUD VIS 50 1926u 4000
4000 4000 C1: 70.4% || 40°P
c2: 15.1%
c3 9.1%
CAS (Uis) 1752u GAS ((iis) 1869u Ca: 54% f s wmits)
1-C5/(unit$) 4BE] C1-C5|(unit$) | CT-Co NG
| ~ / \w
] ] N ]
1 ....W............_f.... B B ............_f.... .........”_T Fa :T::T B :T::T g _W : _w : _w _W ......._ﬁ.: _W _W ..... _W g _ﬁ o SEL R RIS L TE ] [P apas W W W ..... W “A_: 0 L_::: sl
o o o o o o o o o o o o o o o o o o o o o o
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T T T T T T T T T T e T T DT
7000 MD: 9,037' 7000 MD: 9,127 7000 MD: 9,21¢
INC: 90.98° INC: 91.05° INC: 90.9
AZM: 177.49° AZM: 180.45° AZM: 182
TVD: 7,361.71' TVD: 7,360.12' TVD: 7,3¢
VS: 3,120.89' VS: 3,209.96' VS: 3,297
[ I [ I
e e e e e e e e e e e e e o
aT T ar ar aT T ar aT T ar ar aT T ar ar aT T ar ar aT ar ar aT T ar ar aT T ar ar aT T ar ar
sl sl s Rty s S e R i s s R Rl G SRt M B, s R T S S Rt s R R st i
TVD (ft) TVD (ft) TVD (ft)
90% MRLST: dk gy-blk, frm, sb blky, arg-slty tex, v calc; 10% CHK: med gy-bri wht, pred 90% MRLST: dk gy-blk, frm, sb blky, arg-slty tex, v calc; 10% CHK: med gy-bri wht, pred 60% MRLST: d
sft, sb blky, rthy-wxy tex, scat bent: sft, sb blky, rthy-wxy tex, scat bent. sft, sb blky, rthy
8000 8000 8000




L3 1000 L3 1000 g
300] 300]
151 api
Y Gt 300 ft/hr ROP (ft/hr) ! 400 ft/hr ROP (ft/hr) | 1300 ft/hr
/ ) Gamma (AH) )\/[ ) )\/ 123 api L~ ) S Gamma (AH)
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()\u-/\l/ ,\.NWKU A \. AL Vv \:)K\(D =N \» I\ /] (/\ \(\/ / N h\/\ N~ AN AL M M
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k 0l 0 Yll\\
400p MUD WT 10.05 / MUD VIS 50 WOB: 13.6K || 409D
4000 RPM: 120 4000
PP: 3765PSI
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ARt St R e R R S e S D e e S e e S Dl e S e e e
T s LB T T T s T T T LB s T T s T T s LB T T T s T T T LB 1
) MD: 9,305' MD: 9,395 P
5° INC: 91.08° INC: 90.09°
29° AZM: 184.25° AZM: 186.93°
8.57" TVD: 7,356.99' TVD: 7,356.07"
44 VS: 3,384.33' VS: 3,471.34'
I T I 1
s - -
e R L R R i U e e L R i M L S e e T S e S R L S R e R e e e L S R
TVD (ft) TVD (ft)
k gy-blk, frm, sb blky, arg-slty tex, v calc; 40% CHK: med gy-bri wht, pred 60% CHK: med gy - dk gy brn, v mot, sft - frm, sb blky - blky, rthy - sl wxy tex; 60% CHK: med gy - dk gy brn, v

-WXy tex, scat bent.

40% MRLST: dk gy-blk, frm-hrd

8000

, sb plty, sl slty tex,

v calc; rr

inoc fos,

sltr

bent

8000

40% MRLST: dk gy-blk, frm-hrd,
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) o ) o ) ) ) o ) ) o ) o ) ) ) o ) ) o
3 < < 3 3 2 B 9 B 5 T 8 % i e ° © 3 & e
[} [} [} [} [} [} [} [} [} [} [} [} [} [} [} [} [} [} [} [}

- _ ; :
R L L L ™ U L
T T T T T T T T T T T T T T T T T T T T T T T T T T T
I o e e ol S S il S 0 e o S e S T P S S e

MD: 9,484 7000 MD: 9,574 ]
INC: 90° INC: 89.85° |
AZM: 185.64° AZM: 184.11° /
TVD: 7,356' TVD: 7,356.12' -
VS: 3,657.12' VS: 3,644.42' \
I I I
£ . i o e b s e A i s e A
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TVD (ft)

mot, sft - frm, sb blky - blky, rt
sb plty, sl slty tex, v

hy - sl wxy tex;
calc; rr inoc fos, sl tr bent

50% CHK: med

8000

gy - dk gy brn, vm

ot, sft - frm, sb blky - blky, rthy - sl wxy tex;
50% MRLST: dk gy-blk, frm-hrd, sb plty, sl slty tex, v calc; rr inoc fos, sl t

50% CHK: med

r bent 50% MRLST: dk gy-blk, frm-hrd, sb plty, sl slty tex,

gy - dk gy brn, vm

ot, sft - frm, sb bl
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\ZM: 184.85° AZM: 183.29° AZM: 176.77°

'VD: 7,355.9' TVD: 7,354.95' TVD: 7,354.39'

/S: 3,730.9' VS: 3,817.52' VS: 3,906.31'

| I
— el — — e - ™ ,
T e e T e T e e e e T e e e e e e e T s R e s s e e Ty e R e D s R T

TVD (ft) TVD (ft)

ky - blky, rthy - sl wxy tex; 60% CHK: med gy - dk gy brn, v mot, sft - frm, sb blky - blky, rthy - sl wxy tex; 60% CHK: med gy - dk gy brn, v mot, sft - frm, sb biky - blky, rthy -

/ calc; rr inoc fos, sl tr bent 40% MRLST: dk gy-blk, frm-hrd, sb plty, sl slty tex, v calc; rr inoc fos, sl tr bent 40% MRLST: dk gy-blk, frm-hrd, sb plty, sl slty tex, v calc; rr inoc fos
8000 8000




1000 " 1000 "
300 300
155 api 145 api
RO U\Q(GP /DN A ARAA i » | RoP (it L L AT N \)()(\k/\//
NI~/ TN AVeNmE (A /( N\~ N~ A N N NN e e ﬂy(r\/\ 7 N—" a
~A~ W\~ NAAAANAN
%;)\,)\e VIVAAAR AA AN \/\,..,?,?,%\ VWM \ M \,\,...,\,\/?\,
1/ ( 303 ft/hr
7 ft/hr o 263 ft/hr o
0 L] 0
4000 MUD WT 10.05 / MUD VIS 50 _ 1847u
400p Cl: 65.3%
C2: 16.6%
C3: 11.1%
1846u C4: 7.0%

(uhit$) ,., G1-C5(unit$)

) ‘/
——

9,880
9,890
9,900
9,910
9,920
9,930
9,940
9,950
9,960
9,970
9,980
9,990

10,000
10,010
10,020
10,030
10,040
10,060

110,070
10,080
10,090

L L A L LS L,
7000 MD: 9,931' 7000 MD: 10,021'
INC: 89.91° INC: 90.09°
AZM: 179.85° AZM: 182.57°
TVD: 7,354.53' TVD: 7,354.53'
VS: 3,994.54' VS: 4,083.06'
f f
T _ ™ ™ i S ,
T T T T T o T T T T T T A T T g T T T T T T T T T g T T T T g T o T o T T T T T o T T T T
G A A A A A R L A A A A R R R S R SR L LR
TVD (ft) TVD (ft)
0, - - - - - .
| wxy tex; 50% CHK: med gy - dk gy brn, v mot, sft - frm, sb blky - blky, rthy - sl wxy tex; 50% CHK: med gy - dk gy brn, v mot, sft - frm, sb blky - blky, rthy - sl wxy tex;
. 0, - = - - H
, sl tr bent 50% MRLST: dk gy-blk, frm-hrd, sb plty, sl slty tex, v calc; r inoc fos, sl tr bent 50% MRLST: dk gy-blk, frm-hrd, sb plty, sl sity tex, v calc; rr inoc fos, sl tr bent
8000 8000




1000 1000 1000
300 300 300
113 api 103 api
api
S ROP (ft/hr) ROP (ft/hr) ROP (ft/hr)
amaA TAHD) Gamma (ARI) ~— N Gamma (AHD) | ~l_
O N ~NA o e W qzxok<\)mo«ulk/xwumkw((\//\>{\/\
\ I\\I\/ ~ =— O ot I[N >
 an'AAund N SOA WA ~ A / \\s
327 ftthr
297 ft/hr
; i ; ,\7\ / ,\%
0 0 0
4000 _ MUD WT 10.05 / MUD VIS 51 WOB: 22.5K 400p
4000 RPM: 121 4000
PP: 4009PSI
SPM: 103/103 -
1193u
GAS (Units) GAS (Uinifs) [ GAS (Uinis) ‘
C1-Ch{ ) Cr Sty <EE] (C1-C5| (unit$)
/,\1
0 0 i
0 0
o o o o o o o o o o o o o o o o o o o o o
o — N ™ < n «© ~ [¢6) (o)) o — N (2] < [Te) (%) ~ [¢0) [«2) o
— — — — - — — — - - 3V N N SV N 3V N o~ N N 3]
o o o o o o o o o o o o o o o o o o o o o
— — — — — — — — — — — — — — — — — — — — —

70MD: 10,110' MD: 10,200' MD: 10,289' 7000
INC: 89.45° INC: 89.42° INC: 89.23°
AZM: 183.58° AZM: 182.83° AZM: 181.5°
TVD: 7,354.89' TVD: 7,355.77" TVD: 7,356.82"
VS: 4,170.03' VS: 4,257.93' VS: 4,345.18'
I | I
= i = i
T T m L ey T ey T e T mn
TVD (ft) TVD (ft) TVD (ft)
80% CHK: med gy - dk gy brn, v mot, sft - frm, sb blky - blky, rthy - sl wxy tex; 80% CHK: med gy - dk gy brn, v mot, sft - frm, sb blky - blky, rthy - sl wxy tex; 70% CHK:
20% MRLST: dk gy-blk, frm-hrd, sb plty, sl slty tex, v calc; rr inoc fos, sl tr bent 20% MRLST: dk gy-blk, frm-hrd, sb plty, sl slty tex, v calc; rr inoc fos, sl tr bent 30% MRLS
8000 8000 8000




1*0 " 1000
300 300
127 api 117 api !
ROP (ft/hr) ROP (ft/Hn) 119 api
Gamma (ARI) Gam ARI)
- L~ — — —
N ,\/. W)(\ )(\.(u.\,/\\/()\ N \ N( — AL (}.\,\(ﬁ(l - \ﬁﬂ:l)\ AR o’ ﬂ.\../) ™M W N
N\ A R AN — AN\ \/ p N An % MM\ V7
400 ft/hr
327 ft/hr - AL/
0 0
0 0
__<_c_u WT 10.05 / MUD VIS 51 1892u 0p 400p MUD WT 10.05 / MUD VI
c1: 65.0% |°° 4p0p
C2: 17.5%
C3: 11.0% 2011
4ru Ca: 6.4% | LY 1796 _
il A R | GAS (Units)
% ST .lnmp.um (unit$)
{97 0 Y
. 1‘/
..‘ 0 ,...
0 |
o o o o o o o o o o o o o o o o o o o o o
[N ™ < 0 (%) N~ [ee] [2] o — [SN] ™ < n () ~ <o) (=) o [SN) (32}
™ ™ ™ ™ ™ ™ ™ [} < < < < < < < < < < D [t} L
o o o o o o o o o o o o o o o o o o o o o
— — — — — — — — — — — — — — — — — — — — —
ar arT ar T ar
L e LI LI
MD: 10,379’ 7000 MD: 10,468' 7000
INC: 89.94° INC: 89.94°
AZM: 178.22° AZM: 178.23°
TVD: 7,357.47" TVD: 7,357.57"
VS: 4,434.05' VS: 4,522.31"
[ [
i i
B i R i i B R S i S i Bl St S
TVD (ft) TVD (ft)
med gy - dk gy brn, v mat, sft - frm, sb blky - blky, rthy - sl wxy tex; 70% CHK: med gy - dk gy brn, v mot, sft - frm, sb blky - blky, rthy - sl wxy tex; 60% CHK: med gy - dk gy br
T: dk gy-blk, frm-hrd, sb plty, sl sty tex, v calc; rr inoc fos, sl tr bent 30% MRLST: dk gy-blk, frm-hrd, sb plty, sl slty tex, v calc; rr inoc fos, sl tr bent 40% MRLST: dk gy-blk, frm-|
8000 8000




" 1000 1000
300 300
126 api
ROP (ft/Hn) 131 api ROP (ft/hr) S
Gamma (ARI) PN mma 1) I\\/\\I N
~ |~ T~ - e \/ [~ ~N/\ N — L — T - N\ NN
) AN ANKAR NN STA AV ST AR A AV VRS W
\ 402 ft/hr 359 ft/hr
A / J
0 0
0 0
S 50 WOB: 15.9K 400p
RPM: 121 4p0p
PP: 3766PSI
SPM: 103/104
1891
e QAS (Uiits) 17470 QAS (Uits)
a8 Q1-C5|(unitf) ,. G1-C5)(unit$)
0 0
0 0
o o o o o o o o o o o o o o o o o o o
< n [Te} o - N (32} < n [Te} N~ [os] [2] o — N (2] < n
o o o o o o o o o o o o o o o o o o o
— — — — — — — — — — — — — — — — — — —

MD: 10,557 7000 MD: 10,647 7000 MD: 10,736’
INC: 89.94° INC: 90° INC: 89.94°
AZM: 180.21° AZM: 181.38° AZM: 182.37°
TVD: 7,357.66' TVD: 7,357.71' TVD: 7,357.75'
VS: 4,610.35' VS: 4,698.98' VS: 4,786.33'

L L L
LES S P TE). ST R R p RITTE e e
TVD (ft) TVD (ft)
n, v mot, sft - frm, sb blky - blky, rthy - sl wxy tex; 60% CHK: med gy - dk gy brn, v mot, sft - frm, sb blky - blky, rthy - sl wxy tex; 60% CHK: med gy - dk gy brn, v mot,
rd, sb plty, sl slty tex, v calc; rr inoc fos, sl tr bent 40% MRLST: dk gy-blk, frm-hrd, sb plty, sl slty tex, v calc; rr inoc fos, sl tr bent 40% MRLST: dk gy-blk, frm-hrd, sb p
pyr
8000 8000




100D 1000 "
300 300
116 api 97 api
ROP (ft/Hr) OP (ft/hr)
Gamma (ARI) W amma (AHI)
~ ! )
A Q ~ach /N 4? p —\/ y — N
NEy A=A WA AR s A5 —~eN | AL WA
a\ 357 ftfhr
o - o 357 fifhr
138 fohr ] g |
1244u 400p _ MUD WT 10.05 / MUI
Cl: 63.1% 4p0p
C2: 18.4%
C3: 12.0%
2047u C4: 6.5% | 2023u _ 1862u
&g its) | GAS (Units) o
d1-Cslwnith) Q1-C5|(unitf) 488
i
|
o o o o o o o o o o o o o o o o ' o o
[t} ~ [es] o (2] < n [Te} N~ [ee] [2] o - N [$2] < n [Te}
~ ~ ~ ~ ® Q @ @ o ® ® o o o o o o >
o o o o o o o o o o o o o o o o o o
— — — — — — — — — — — — — — — — — —
LS & - v F,
7 ]

7000 MD: 10,826 7000 | MD: 10,915'
INC: 90.06° INC: 89.94°
AZM: 180.6° AZM: 177.37°
TVD: 7,357.75' TVD: 7,357.75'
VS: 4,874.7T' VS: 4,962.86'
[ [ [ [
i i
e e Pl Saudte Sanhi et Fane Beuite it Rt TRLE  Beute it o TR Beute it o T Beuite it iU Tk Beute Bt B LR Beue s ot o kit Beule ) Bt ol Rkt Beuls B
TVD (ft) TVD (ft)
1, sb blky - blky, rthy - sl wxy tex; 60% CHK: med gy - dk gy brn, v mot, sft - frm, sb blky - blky, rthy - sl wxy tex; 80% CHK: med gy - dk gy brn, v mot, sft - frm, sb blky - blky, rthy -
y tex, v calc; rr inoc fos, sl tr bent, tr 40% MRLST: dk gy-blk, frm-hrd, sb plty, sl slty tex, v calc; rr inoc fos, sl tr bent, tr 20% MRLST: dk gy-blk, frm-hrd, sb plty, sl slty tex, v calc; rr inoc fc
pyr
8000 8000




1000

OP (ftihn) 92 api
amma (AHI)

Ir'e

300

r)

L3
xd
X
0
<J
g
|

B /u\ll\( g A~ AL AT N —— 1

9 IJ( .\ bk 0 400 ftihr

0 W 0 g
) VIS 53 WOB: 19.4K _ MUD WT 10.05 / MUD VIS 53 168
RPM: 120 P C1:
PP: 4151PSI c2:
SPM: 103/104 C3:
2152u 196 ca:
GAS (Uinils) | GAS (Uinifs) 1 il
C1-C5/(uhit}) EE

1-C5l(unit$) l,/

10,980

10,990

11,020

11,030
11,040
11,050

11,060
11,070
11,080
11,090

11,120

111,140

MD: 11,005' MD: 11,094'  |000 MD: 11,184
INC: 89.97° INC: 89.94° INC: 90°
AZM: 173.59° AZM: 173.73° AZM: 175.3°
TVD: 7,357.82' TVD: 7,357.89' TVD: 7,357.94'
VS: 5,052.55' VS: 5,141.44' VS: 5,231.25'
I [ [ I [ [
L i i
s T T s s T T s s T T T
- o T T T o T o 1oy T T e T e R T T e I T e T A R s
TVD (ft) TVD (ft)
sl 70% CHK: med gy - dk gy brn, v mot, sft - frm, sb blky - blky, rthy - sl wxy tex; 60% CHK: med gy - dk gy brn, v mot, sft - frm, sb blky - blky, rthy - sl wxy tex;
S 30% MRLST: dk gy-blk, frm-hrd, sb plty, sl slty tex, v calc; rr inoc fos, sl tr bent, tr 40% MRLST: dk gy-blk, frm-hrd, sb plty, sl slty tex, v calc; rr inoc fos, sl tr bent,

pyr

8000

8000

occ pyr




1000 1000 k 1000

300 300 | 11/3/2017 300

ROP (ft/hr) 92 api OP (ft/hr) 187 apl ROP (ft/hr)

Gamma (ARI) amma (AHI) s~ || L bﬁBm ARI)

e\ o sdiNE BRERS UL/ ()H\)\)Uﬂh«)ﬁ(((\(j/ T /u(\ﬂVA
\ A — A=A~ - {)Q —
T MNP 2 amns VAER MDA NINA AN D M N
397 ft/hr

0 )\ 348 ft/hr \ ().\{( N

0 0
Du __<_c_u WT 10.05 / MUD VIS 52 4000 WOB: 5.9K
26.4% 4p0p RPM: 121
12.6% PP: 3196PSI
22.5% SPM: 103/104

1749
38.6% | 1832u i T :
ni mv. GAS 8 'S) 1787u GAS (Uinits)

nf.um (unjlg) )mic? ) P C1-C5|(unit$)

i i U} -

0 kS ™ 0 0

0 : 0 0

e i HH R EE .....T.. rL o)

o o o o o o o o o o o o o o o o o o o o o o o
o — N ™ < n [te} ~ [ee] [} o - N ™ < n [Te} N~ [ee] [2] o —
N N N N N N N N N N (] oay (32} [e2] [e2] ™ (] [s2] (32} ™ <t <
— — — — — — — — — — — — — — — — — — — — — —
— — — — — — — — — — — — — — — — — — — — — —

7000 MD: 11,273' 7000 MD: 11,363' 7000
INC: 90° INC: 89.88°
AZM: 176° AZM: 177.58°
TVD: 7,357.94' TVD: 7,358.04'
VS: 5,319.93' VS: 5,409.44'
[ [ [
L L
e e e e e e D N e e e T e e e N e e e N e e e e e e e e e e ]
11441' MD: 14
TVD () TVD () TV
70% CHK: med gy - dk gy brn, v mot, sft - frm, sb blky - blky, rthy - sl wxy tex; 60% CHK: med gy - dk gy brn, v mot, sft - frm, sb blky - blky, rthy - sl wxy tex; 70% CHK: m
30% MRLST: dk gy-blk, frm-hrd, sb plty, sl slty tex, v calc; rr inoc fos, sl tr bent, 40% MRLST: dk gy-blk, frm-hrd, sb plty, sl slty tex, v calc; rr inoc fos, occ bent, 30% MRLST
occ pyr occ pyr occ pyr
8000 8000 8000




4 1000 * 1000
300 300
169 api
156 api L_| N N\, N
NN IN_T A L~ |I\/|\/\ i P
103 api |\\// \\/ ROP (ft/hr) \// \\ l\ /:\/\/l\ — /\l\l\ N | mlO/u\S\ ) %
Y A | §N l\\\/\ll\/\ ~MOamma (AR \|K\:\ > Gamma (AHI)
— AAA ot )— K( —~ A AA AA ) AN
A %ﬁ)v.(bk«(({/( HMARAWH T AV )Vﬁx,/\w VW W AN o )> W2 WASVAY S VAL A AAA
402 ft/hr 350 fi/hr
-~ ~N
0 0
7 _\. 0 0
__<_co WT 10.05 / MUD VIS 53 400p 2005u
4p0p Cl: 59.7%
C2: 19.4%
2004u cs: B.mwxv
1860u GAS (nits) s C4: 7.3% |
| G1-C5l (upits) \ C1-C5(unit})
\a |
1o
0
o o o o o o o o o o o o o o o o o o o o o o
N (2] < n O N~ [ee] o) o - [SN) ™ < 0 «© N~ [oe] (2] o - N (32}
< <~ ~ ~ < ~ < < 0 0 0 o} e} 0 0 ) 1o} 0 © © © ©
— — — — — — — — — — — — — — — — — — — — — —
— — — — — — — — — — — — — — — — — — — — — —

MD: 11,452' 7000 MD: 11,542' 7000 MD: 11,631
INC: 90.03° INC: 89.91° INC: 89.91°
AZM: 179.14° AZM: 179.38° AZM: 180.24°
TVD: 7,358.11' TVD: 7,358.15' TVD: 7,358.29'
VS: 5,497.67' VS: 5,586.69" VS: 5,674.6'
I [ I
Z
™ ™ ™ T T ._._.. ™ ™ ™ ™ ™ ™ ™ b2 JRA D THRRLLIED S ERLLIE o AR L S TR e ._._..: ) ApARES HRRLLEED S ERULIE R AR SR LES TERRLLIRE S TRLLIE R UREE: L " " " " ] :,
T T T o T T T T T T AT T r T T g T r T T g T r T T T A T T T g T T T T T T T a T w T r Tl w Tl
U/D Fault into Upper Nio A Chalk from Lower Nio A Chalk ﬁ 4_. i 4_. 4_. 4_. 4_.
TVD (ft) TVD (ft)
ed gy - dk gy brn, v mot, sft - frm, sb blky - blky, rthy - sl wxy tex; 50% CHK: med gy - dk gy brn, v mot, sft - frm, sb blky - blky, rthy - sl wxy tex;
~dk gy-blk, frm-hrd, sb plty, sl slty tex, v calc; rr inoc fos, occ bent, 50% MRLST: dk gy-blk, frm-hrd, sb plty, sl slty tex, v calc; rr inoc fos, occ bent, tr 60% CHK: med gy - dk gy brn, v r
pyr 40% MRLST: dk gy-blk, frm-hrd, <
8000 8000
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S N ~N ~ A A i
I~ L/ l/,\/\/ AN ROP (futi| /N LN AN \(\ ~~ VN NN N Hob 127 api
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~
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1 ; :
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4p0p RPM: 120
PP: 4280PSI
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- GAS ity 1811u GAS (Units) 1973u
C1-C5/(unit}) . C1-C5,(uhit}) e
~
e e e L
0
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< n [Te} N~ [oe] [2] o — N (2] < n [t} ~ [es] o o - N (2] < n
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7000 MD: 11,720' 70 MD: 11,810

INC: 90.06° INC: 90.46°

AZM: 180.72° AZM: 181.37°

TVD: 7,358.32' TVD: 7,357.91'

VS: 5,762.34' VS: 5,850.9'

I I
. 1 __. 1" 1 1 1" 1" 1 1 1" ,
T A e T e T e e e g e o i e T S T P T R Tl I

TVD (ft) TVD (ft)

60% CHK: med gy - dk gy brn, v mot, sft - frm, sb |

0, - - - - - .
60% CHK: med gy - dk gy brn, v mot, sft - frm, sb blky - blky, rthy - sl wxy tex; 40% MRLST: dk gy-blk, frm-hrd, sb plty, sl slty tex

not, sft - frm, sb blky - blky, rthy - sl wxy tex;
40% MRLST: dk gy-blk, frm-hrd, sb plty, sl slty tex, v calc; rr inoc fos, tr bent.

b plty, sl slty tex, v calc; rr inoc fos, tr bent.
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S VA AmY A\
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MUD WT 10.05 / MUD VIS 53 _ 400p 1837u _ MUD WT 10.05/ N
4p0p Cl: 60.4%
C2: 18.8%
C3: 12.5%
GAS (Uinits) 2091u Ca: 83% i s)| 1 1798u
- HA t nf.um (unity) | g
-// [ o] oy
0 0 ]
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o o o o o o o o o o o o o o o ' o o o o o o
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o o ) o = = = o o o = o o o S <] <} = = S S
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L A L LS L,
e e e T T A T T T R T T T T T T R T S e T T T R T T I T ]
MD: 11,899' MD: 11,989' 7000 MD: 12
INC: 90.49° INC: 90.37° INC: 90
AZM: 183.43° AZM: 181.91° AZM: 1
TVD: 7,357.17' TVD: 7,356.49' TVD: 7
VS: 5,938.09' VS: 6,026.16' VS: 6,1
| [
_ S S | e e | e | S| S | e S e L | | ey | e e | S | S| S| |
TVD (ft) TVD (ft)
lky - blky, rthy - sl wxy tex; 60% MRLST: dk gy-blk, frm, sb blky, arg-slty tex, v calc; 40% CHK: med gy-bri wht, pred 60% MRLST: dk gy-blk, frm, sb blky, arg-slty tex, v calc; 40% CHK: me
v calc; rr inoc fos, tr bent: sft, sb blky, rthy-wxy tex, occ bent. sft, sb blky, rthy-wxy tex, occ bent, tr pyr.
8000 8000
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d gy-bri wht, pred 70% MRLST: dk gy-blk, frm, sb blky, arg-slty tex, v calc; 30% CHK: med gy-bri wht, pred 90% MRLST: dk gy-blk, frm, sb blky, arg-slty tex, v calc; 10% CHK: med gy-bri wht, pred
sft, sb blky, rthy-wxy tex, occ bent, tr pyr. sft, sb blky, rthy-wxy tex, occ bent, tr pyr.
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90% MRLST: dk gy-blk, frm, sb blky, arg-sity tex, v calc; 10% CHK: med gy-bri wht, pred 90% MRLST: dk gy-blk, frm, sb blky, arg-slty tex, v calc; 10% CHK: med gy-bri wht, pred 90% MRLST: «
sft, sb blky, rthy-wxy tex, occ bent, tr pyr. sft, sb blky, rthy-wxy tex, occ bent, tr pyr. sft, sb blky, rth
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Ik gy-blk, frm, sb blky, arg-slty tex, v calc; 10% CHK: med gy-bri wht, pred 90% MRLST: dk gy-blk, frm, sb blky, arg-slty tex, v calc; 10% CHK: med gy-bri wht, pred 90% MRLST: dk gy-blk, frm, sb bll

y-wxy tex, occ bent, tr pyr. sft, sb blky, rthy-wxy tex, occ bent, tr pyr. sft, sb blky, rthy-wxy tex, occ bent
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alc; 40% CHK: med gy-bri wht, pred 60% MRLST: dk gy-blk, frm, sb blky, arg-slty tex, v calc; 40% CHK: med gy-bri wht, pred 60% CHK: med gy - dk gy brn, v mot, sft - frm, sb blky - blky, rthy -
sft, sb blky, rthy-wxy tex, occ bent, tr pyr. 40% MRLST: dk gy-blk, frm-hrd, sb plty, sl slty tex, v calc; rr inoc fo
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Sl wxy tex; 75% CHK: med gy - dk gy brn, v mot, sft - frm, sb blky - blky, rthy - sl wxy tex; 75% CHK: med gy - dk gy brn, v mot, sft - frm, sb blky - blky, rthy - sl wxy tex;
s, tr bent. 25% MRLST: dk gy-blk, frm-hrd, sb plty, sl slty tex, v calc; rr inoc fos, tr bent: 25% MRLST: dk gy-blk, frm-hrd, sb plty, sl slty tex, v calc; rr inoc fos, tr bent.
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60% CHK: med gy - dk gy brn, v mot, sft - frm, sh blky - blky, rthy - sl wxy tex; 60% CHK: med gy - dk gy brn, v mot, sft - frm, sb blky - blky, rthy - sl wxy tex; 60% CHK: n
40% MRLST: dk gy-blk, frm-hrd, sb plty, sl slty tex, v calc; rr inoc fos, tr bent. 40% MRLST: dk gy-blk, frm-hrd, sb plty, sl slty tex, v calc; rr inoc fos, tr bent. 40% MRLST
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1ed gy - dk gy brn, v mot, sft - frm, sb blky - blky, rthy - sl wxy tex; 60% CHK: med gy - dk gy brn, v mot, sft - frm, sb blky - blky, rthy - sl wxy tex; 50% CHK: med gy - dk gy brn, v
» dk gy-blk, frm-hrd, slty tex, v calc; rr inoc fos, tr bent. 40% MRLST: dk gy-blk, frm-hrd, sb plty, sl slty tex, v calc; rr inoc fos, tr bent. 50% MRLST: dk gy-blk, frm-hrd,
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mot, sft - frm, sb blky - blky, rthy - sl wxy tex; 70% CHK: med gy - dk gy brn, v mot, sft - frm, sb blky - blky, rthy - sl wxy tex; 50% CHK: med gy - dk gy brn, v mot, sft - frm, sb bl
sb plty, sl slty tex, v calc; rr inoc fos, tr bent. 30% MRLST: dk gy-blk, frm-hrd, sb plty, sl sty tex, v calc; rr inoc fos, tr bent: 50% MRLST: dk gy-blk, frm-hrd, sb plty, sl slty tex, v
8000 8000




100D 1000 ™
300 300
PN 180 api
164 api |_| ™
N Par g Hob dutly \\/u\ M\ )\.(l:\:l/ ~/ T~ /\\1/\:// [ Lob bl R 1334
—— g
= /\\// Gamma (ARl \/\\\ S~ m%é@»h; Py T NV NN A~ 1
PN B SN A - -
-
1A/ AN AN\ A/ \1.,>> ~~ MW/ ANNANSAAN .\erJ.\L\i
/=300 ft/hr / 300 fi/hr \)I.\ 350 fth
— )
0 0 ‘n
_ MUD WT 10.05 / MUD VIS 53 400p WOB: 22.3K 400p _ MUD WT 10.05 / N
4000 4000
RPM: 120
PP: 4629PSI
SPM: 103/103
1775u GA )A ni mv Hﬂ,wﬂ,: GA )A ni mv Hﬁ:
&8 G1-C5/(unit$) Fo| G1-C5/(unit$)
P T 1 R 0 1 1 T 1 vt o B0t 0 S
o
o o o o o o o o o o o o o o o o o o o o o o
[Te} N~ [ee] [2] o — N ™ < n «© ~ [¢6) (o)) o — N ™ < n [te} ~
o o o o — — — — — — — — — — N N N N N N N N
< < < < < < < < < < < < < < < < < < < < < <
— — — — — — — — — — — — — — — — — — — — — —
r -

7000 MD: 14,133' 7000 MD: 14,222'
INC: 90.06° INC: 90.12°
AZM: 180.63° AZM: 180.06°
TVD: 7,359.6' TVD: 7,359.46'
VS: 8,143.75' VS: 8,231.53'
i R S ST ¢ Ry ol H._._.\w_\._._.H._._.H._._.H._._.H._._.H._._.H._._.H._._.H._._.H._._.H._._.H._._.H._._.H._._.H._._.H._._.H._._.H4H4H4H4H4H4H4H4H4H4H4H4
= - -
z
14107' MD: 13' U/D Fault into Lower Niobrara from Middle Nio A Chalk
oy TVD (ft)
y - blky, rthy - sl wxy tex; 50% CHK: med gy - dk gy brn, v mot, sft - frm, sb blky - blky, rthy - sl wxy tex; 70% CHK: med gy - dk gy brn, v mot, sft - frm, sb blky - blky, rthy - sl
calc; rr inoc fos, tr bent. 50% MRLST: dk gy-blk, frm-hrd, sb plty, sl slty tex, v calc; rr inoc fos, tr bent. 30% MRLST: dk gy-blk, frm-hrd, sb plty, sl slty tex, v calc; rr inoc fos
8000 8000




1000 1 1000 -
300 300
180 api 178api | | | ||
| ~ ~ L T~
i A .. N 1™~ N NN Y
" AT S\jw(\: -M l.l;(/ /] ~~/ S\ /\\\ /\//u ROP (ftihr) /1 NN
P G- N~ Gammia (ARl N\
| L "
— — M\ )\ - A 7NN
NVWAANMAMANAM AN AN N-ALAAN IRV Y V-MAR v
:\ c\ 350 ft/hr \ 350 ft/hi
\ vy
N~ \u.\
0 0
0 0
IUD VIS 53 4000 1887u 4000 _ MUD WT 10.05 / MUD VIS 53
4000 C1: 60.19% || 4000
C2: 17.9%
C3: 13.1%
GAS (Urils) 1909u C4_ 88% lanstums 1758u
G1-C5|(units) L] G1-C5/(units) .
B A O O A o || || e et e
0 0
Eod PP e P i EEELEEE FEE LR PEE EEE PRI TS SR ......

o o o o o o o o o o o o o o o o o o o o o o
[¢0) [« o - [N ™ < 0 (%) ~ [¢0) [©2] o — N ™ < n () ~ <o) (=)
N N 0 @ 0 0 @ 0 0 @ e 0 ~ ~ ~ ~ ~ ~ ~ < ~ ~
< < < < < < < < < < < < < < < < < < < < < <
— — — — — — — — — — — — — — — — — — — — — —

T T T e e T e T T
O SNy P TR £ ettt ) Rt e p Rl 1 ettt ) ety 1 RIS p RSl el § RpRr Oty 1 RIS p RO PNyt § RO CRe: 1 E i q pRPRr O 0 R p R o P ety  pPRCnC it n R P TR S trs Pt 0 eSO P TR £ R Sttt et ) RGN TR £ )
7000 | MD: 14,312' MD: 14,401’ MD: 14,491'
INC: 90.12° INC: 89.48° INC: 89.42°
AZM: 180.34° AZM: 180.21° AZM: 179.99°
TVD: 7,359.28' TVD: 7,359.59' TVD: 7,360.45
VS: 8,320.32' VS: 8,408.11' VS: 8,496.93'
e
i i i
TVD (ft) TVD (ft)
WXy tex; 50% CHK: med gy - dk gy brn, v mot, sft - frm, sb blky - blky, rthy - sl wxy tex; 50% CHK: med gy - dk gy brn, v mot, sft - frm, sb blky - blky, rthy - sl wxy tex;
tr bent. 50% MRLST: dk gy-blk, frm-hrd, sb plty, sl slty tex, v calc; rr inoc fos, tr bent. 50% MRLST: dk gy-blk, frm-hrd, sb plty, sl slty tex, v calc; rr inoc fos, tr bent:
8000 8000




1000 1000 000
300 300 00
176 ap
154 api " N
OP (futpri~ L L L RQP ( _uxv.:s )
ar v.r\mﬁ\ ) /7 / \l\l:\/ m%; 2] ~1 /\\/ \\// amma (AHI)
- (/ N NAANN .\/\. \N\/NV (] ,\’ 1 //.,\ \M
\l 400 ft/hr 5 \( Y \1\1 L/ \uu/\lul%(
\(
0 0 0
0 0 0
4000 WOB: 2.3K 400p _ MUD WT 10.05 / MU 400p
4000 RPM: 121 4000 4000
PP: 4329PS|
SPM: 103/103
GAS (Unils) 5u wnits)
G1-C5/(unit$) -C5| (unit$)
R e EEE s RN il R il
0 0

14,500
14,510

14,520
14,530
14,540

14,550
14,560
14,570

14,580

14,610
14,620
14,630

: ._"' 14,640
14,650
14,660

14,670

14,710

7000 MD: 14,580’ 7000 MD: 14,670’ 7000
INC: 89.45° INC: 89.29°
AZM: 179.84° AZM: 179.65°
TVD: 7,361.33' TVD: 7,362.32'
VS: 8,584.81" VS: 8,673.71'

T T T T T bl T T T Ers T T T T T T T k
BT B e B T T TrEwT v T T TS T E TR R e
: ' = ,

TVD (ft) TVD (ft) TVD (ft)

pyr nod.

8000

60% CHK: med
40% MRLST: dk gy-blk, frm-hrd, sb plty, sl sl

gy - dk gy brn, vm

ot, sft - frm, sb blky - blky, rthy - sl wxy tex;
ty tex, v calc; rr inoc fos, tr bent, tr

60% CHK: med gy - dk gy brn, v mot, sft - frm, sb blky
40% MRLST: dk gy-blk, fr
pyr nod.

8000

plty, sl slty tex, v calc; rrino

- blky, rthy - sl wxy tex;
c fos, tr bent, tr

70% CHK: me
30% MRLST:
pyr nod.

8000




* 1000 * 1000
300 300
i 181 api
VAN e
(\/\/ L~ N B 153 api \\: /\\/
> =TT NN SR TNV S 7N s =7
- 112 api u /\\ M N Gxpe) TN~ L] ()((/\, PSNE 2Ny
APCRA AL L NS L
AMARR A IV~ MNP AN A M A—ANW
400 ft/hr \
Ik o \, 300 ft/hr - o
0 ] 0
2037u 400p _ MUD WT 10.05 / MUD VIS 53 400p
C1: 34.6% || 40P 4000
C2: 15.4%
C3: 22.1%
C4: 27.8% i )
GAS (Unifs) GAS (Units)
1866u 4 | Co (oS ™ C1-C5 (unit)
- \
N P =N
I'l
0
. : o
HH HEHE T PP A TR TS FTT TTL rre Fevteel . FOr P e i sebt S o ol i
o o o o o o o o o o o o o o o o o
N ™ <t n [t} ~ - [N ™ < n (%) [©2] o - N [$2]
~ ~ ~ ~ ~ ~ o o o Q o o o S o 2! o
< < < < < < < < < < < < < < < < <
— — — — — — — — — — — — — — — — —
— r -

MD: 14,759' 7000 MD: 14,848' 7000 MD: 14
INC: 89.35° INC: 89.45° INC: 8¢
AZM: 179.25° AZM: 179.38° AZM: 1
TVD: 7,363.37" TVD: 7,364.31' TVD: 7
VS: 8,761.7" VS: 8,849.72' VS: 8,9
T s T T s T T T s T T s T T T T T T s ¥ T T s T T s T T s T T T
ST e R R e e B e e ol e D o T e i B el e e T e o T s B R T s B e T ol e
_ L i 1
TVD (ft) TVD (ft)
d gy - dk gy brn, v mot, sft - frm, sb blky - blky, rthy - sl wxy tex; 70% CHK: med gy - dk gy brn, v mot, sft - frm, sb blky - blky, rthy - sl wxy tex; 70% CHK: med gy - dk gy brn, v m
dk gy-blk, frm-hrd, sb plty, sl slty tex, v calc; rr inoc fos, tr bent, tr 30% MRLST: dk gy-blk, frm-hrd, sb plty, sl slty tex, v calc; rr inoc fos, tr bent, tr 30% MRLST: dk gy-blk, frm-hrd, sl
pyr nod. pyr nod.
8000 8000




1000 = 1000 3
300 300
153 api
123 api
vas ROP (ft/hr) dh = vd /,._9! A/ N S
AAERS= S 2020 g NN Garhma (ARl A \ 1 n%yﬂ%_\v/ \a NN N A~
N :\\\ N~ \_ \ f
N ) Y ||I\ A AL/
VWA | RS AIWAN SN o [N PN M .\,\ ey
((( 300 f/hr 9 < A 9 lawm ™
0 0
WOB: 20.8K 400p _ MUD WT 10.05 / MUD VIS 52 _
RPM: 120 28414 4p0p
PP: 4673PSI {8
SPM: 103/103 /
1742u %f ) -1 GAS (riS) 18510
| _C i _CElubitd),
@ B cres -
. .
..................... N/
........... o Ll
0
REREEQRERSES T = A S O S B S AU el
< [Te) [Te} N~ [ee] (2] o - N ™ < n (3o} N~ [ee] [2] o — N [} < n
o o o o o o <3 o S <] <3 <] <3 (=) <3 <] = ! — “ 1, —
<t <t <t <t <t <t n n n n n n n n n n n n n n n n
— — — — — — — — — — — — — — — — — — — — — —

,938' 7000 MD: 15,027 7000 MD: 15,116
.75° INC: 89.91° INC: 90°
79.98° AZM: 180.49° AZM: 179.41°
364.93' TVD: 7,365.2' TVD: 7,365.27"
38.64' VS: 9,026.44' VS:9,114.31'

._._u._._u._._u._._u._._u._._u._._u._._u._._- ._._u._._u._._u._._u._._u._._u._._u._._u._._u 444444444#444444444 ._._u._._u._._u._._u._._u._._u._._u._._u._._- 444444,444#444444444 ._._u._._u
ﬁuﬁuﬁuﬁuﬁuﬁuﬁuﬁuﬁuﬁuﬁuﬁuﬁuﬁuﬁuﬁuﬁuﬁuﬁuﬁw”ﬁuﬁuﬁuﬁuﬁuﬁuﬁuﬁuﬁuﬁuﬁuﬁuﬁuﬁuﬁuﬁuﬁ
k i i

A
Z
15058' MD: 10' U/D Fault into Upper-Middle Nio A Chalk from Lower Nio A Chalk
TVD (ft) TVD (ft)
ot, sft - frm, sb blky - blky, rthy - sl wxy tex; 70% CHK: med gy - dk gy brn, v mot, sft - frm, sb blky - blky, rthy - sl wxy tex; 60% CHK: med gy - dk gy brn, v mot, sft - frm,
) plty, sl slty tex, v calc; rrinoc fos, rr bent, rr 30% MRLST: dk gy-blk, frm-hrd, sb plty, sl sty tex, v calc; rr inoc fos, rr bent, rr 40% MRLST: dk gy-blk, frm-hrd, sb plty, sl slty t
pyr nod. pyr nod.
8000 8000




1000 ™ 1000
300 300
132 api 150 api
. ROP (ft/h | ROP (jtl N
N~ o~ ~ N ~_ \:/\l:/ \m_wlim{wm_\v// Vi ST N \/\\1\)/\(\/\\\ /(Im _ _:ﬁn N f N~ /l/\l/l\\// A
NZAVAVZ VaaN /NN \, ,\/. \. ERRANCS SRPZE S AL RSN
NNV S AW WAYWWIMWWANAY \ AN NS \/>\<<f<< / A
300 ft/hr 295 ft/hr
0 ((\ 301 ftrhr 0 (.\I
9 R 9
1795u MUD WT 10.05 / MUD VIS 50 _ 4000 MUD WT 10.05 / MUD VIS 50 _
C1: 61.0% 4p0p
C2: 18.7%
C3: 12.7%
Ca: 7.6% L 1890u CAS (iits) 1859u
d1-Cs(unity) &= G1-Cs(units) L |
|
O u- wapun . O fer
0 0
“.mu - ST S ot R UCE o il Al Sl ol (ol ot PET N Y P T TP N A U R Y N i AP AP O O il i i Ay Iy s A R it i P
o o o o o ' o o o o o o o o o o o o o o o o o
[t} ~ [es] ()] o — N ™ < n [te} ~ [ee] [} o - N [} < n [Te} N~
— — — — N N N N N N N n/_y N N (] [e2] (32} [e2] ™ ™ (] [s2]
n n n n n n n n n n n n n n n n n n n n n n
— — — — — — — — — — — — — — — — — — — — — —

MD: 15,206' MD: 15,295' )0 M
INC: 89.94° INC: 89.94° I
AZM: 177.72° AZM: 176.46° A
TVD: 7,365.32' TVD: 7,365.41' T
VS: 9,203.49' VS: 9,291.95' \%
T T T T T 4 p PR | SR, R | T T T T ety 1 T T T T T S LRRs p pReL i | R o T T T T Lt T T T T T T
T T T T T o T T T o T T o T m T T T T g T o T T o T Y o T T T T T g T g T T T T T o T T
i L i
TVD (ft) TVD (ft)
b blky - blky, rthy - sl wxy tex; 60% CHK: med gy - dk gy brn, v mot, sft - frm, sb blky - blky, rthy - sl wxy tex; 60% CHK: med gy - dk gy brn, v mot, sft - frm, sb blky - blky, rthy - <
ex, v calc; rrinoc fos, tr bent, tr 40% MRLST: dk gy-blk, frm-hrd, sb plty, sl sty tex, v calc; rr inoc fos, occ bent, tr 40% MRLST: dk gy-blk, frm-hrd, sb plty, sl slty tex, v calc; rr inoc fos
pyr nod. pyr nod.
8000 8000




1000 ® | 1oop ™
300 300
142 api
124 api
ROP (ft/hr) L =N Ou\\n\ - —"
Gamma (AHI) 7 - VoaunuBlhed l\//\\ N—— \/L ﬁ\\ .m.ajﬁjm N N Py B \\/( ATYYY
A NANREN - ~A N QAR |
\/\\5\( A NN 5 A A VA |/ ). A AANAA~
ANVANAARAAN M VNNV VY VWA A
] 827 fthr ) - 264 flhr ~AA
g g 1
WOB: 16.9K _ MUD WT 10.05/ MUD VIS 50 4000 MUD WT 10.05/MUD VIS 51 _ 17¢
RPM: 121 4000 c1
PP: 4666PSI C2
SPM: 103/103 C3
1965u 1876u | C4
GAS (Uris) 4l 1861U i) i
C1-C5/(unit 8.5 (unitg) G|
" I.7| n)
/ et |
V4
RN R R R e e e e NN ¢ i
0 R A 0 5 0 0 O P e e E e e o St
o o o o o o o o o o o o o o o o o o o o o o
[ee] [2] o — N ™ < n O N~ [ee] o) o - [3Y) (32} < n [Te} N~ [oe] (2]
™ ™ < < < < < <~ < < < < n n i to] 0 [ro] rs} ) re] Iy
n n n n n n n n n n n n n n n n n n n n n n
— — — — — — — — — — — — — — — — — — — — — —

2 \ : ¢ \ : \ - .. 3 . . ¥ .
arT arT aT ar ar T ar arT ar T ar arT ar T ar arT ar T arT ar T ar arT ar T ar arT ar T ar arT ar T ar arT ar

T T E T Tt e L I e e e e e I e T e i T I e e e T i T T e T T
D: 15,384’ 7000 MD: 15,474 7000 MD: 15,563'
IC: 89.97° INC: 89.94° INC: 90.03°
ZM: 175.75° AZM: 176.76° AZM: 178.68°
vD: 7,365.48' TVD: 7,365.55' TVD: 7,365.57
S: 9,380.58' VS: 9,470.17 VS: 9,558.52'
e R
— = =

TVD (ft) TVD (ft)
1 wxy tex; 55% CHK: med gy - dk gy brn, v mot, sft - frm, sb blky - blky, rthy - sl wxy tex; 55% CHK: med gy - dk gy brn, v mot, sft - frm, sb blky - blky, rthy - sl wxy tex;
5, occ bent, tr 45% MRLST: dk gy-blk, frm-hrd, sb plty, sl slty tex, v calc; rr inoc fos, occ bent, tr 45% MRLST: dk gy-blk, frm-hrd, sb plty, sl slty tex, v calc; rr inoc fos, occ bent, tr

pyr nod. pyr nod.
8000 8000




1000 ™ 1000 4 1000
300 300 300
' 152 api \/ \\/\/u\\ /\|:|/ 127 api
A ROP-rT HBR NP\ — /N N RQP Mgt /N L — | RoP (un | [~
Gamhma ﬁNw._.v\\/(l\/ 7 N /\II\/ \mmﬁm AHI) ///\ \ \I\/\: //\\I/ A = /\/\(( \/\\ /I\ Gamma ¢ b\\l R
N ™ )
1(,\<</.\ (/.((l()) \ A )\/.\)\,( "\ \ \/\)())) ~N\ A/ (\,/\_(,\(I,\/)\l)\ (l,\/\,()l \ N\~
> 327 ft/hr \/ !(.lo(\ ™ 0
o o 156 ft/hr o
)1u 4000 WOB: 27.1K
| 4000 }
- 63.1% RPM: 100
- 17.9% PP: 4773PSI
- 11.6% SPM: 103/103
74% L 1825u GAS (iis) 1891u CAS (iis)
G1-C5/(units) &5 C1-C5(unit}) 4 C1-C5(unit})
{
i
0
o o o o o o o o o o o o o o o o o o o o o
o - [3Y) (32} < n [Te} N~ [oe] [2] o — N (2] < n [t} ~ o o —
@ o © © o © © © © © ~ ~ ~ ~ ~ ~ ~ ~ ~ ® &
n n n n n n n n n n n n n n n n n n n n n
— — — — — — — — — — — — — — — — — — — — —
: hal ! -

7000 MD: 15,653' 7000 MD: 15,742' 7000
INC: 89.88° INC: 89.94°
AZM: 179.01° AZM: 178.4°
TVD: 7,365.64' TVD: 7,365.78'
VS: 9,647.64' VS:9,735.8'
e e e T e T e T e R s T e T R e e T e e TR
i i
TVD (ft) TVD (ft) TVD (ft)
55% CHK: med gy - dk gy brn, v mot, sft - frm, sb blky - blky, rthy - sl wxy tex; 60% CHK: med gy - dk gy brn, v mot, sft - frm, sb blky - blky, rthy - sl wxy tex 70% CHK
45% MRLST: dk gy-blk, frm-hrd, sb plty, sl slty tex, v calc; rr inoc fos, abnt bent, 40% MRLST: dk gy-blk, frm-hrd, sb plty, sl slty tex, v calc; rr inoc fos, abnt bent, 30% MRL
tr pyr nod. tr pyr nod. pyr nod.
8000 8000 8000




™ 1000 L 1000 *
300 300
114 api . 131 api
L e ROP (ft/hr) 119 api ROP (ft/hr) SR \I\/
— B N Gamma (AHI) A Gamma (AHI) N M
)/\)(\I(\<\ // I A /\)lk\l//(/ i
\cr)(()>>>ge)>( AN SMNNAANA W 0 A NNV
(' N \/ -
0 0
150 ft/hr 0 148 ft/hr 0
400p _ MUD WT 10.05 / MUD VIS 50 1939u
4p0p Cl: 61.6%
C2: 19.0%
C3: 12.3%
1906u GAS UnitS) 1883u Ca: 7.1% 4 17260
<EH G1-C5 (upits) | G1-C5)(uhit$) &
~ N ﬁ ety
,// /
............................... ~L/
S R0 O e j . S et
0 0 oL
o o o o o o o o o o o o o o o o o o o o o o
N (2] < n [Te} N~ [ee] [2] o - [SN) ™ < n [Te} N~ [ee] (2] o - N [$2]
o 0 o 0 o o o o S o o o = o =) o =) o S =) S S
n n n n n n n n n n n n n n n n n n [{e} [{e} [{e} [{e}
— — — — — — — — — — — — — — — — — — — — — —
[ F ] - " " ] -

MD: 15,831 7000 MD: 15,921 7(MD: 16,010'
INC: 90° INC: 89.91° INC: 89.85°
AZM: 178.19° AZM: 177.16° AZM: 177.51°
TVD: 7,365.83' TVD: 7,365.9' TVD: 7,366.09'
VS: 9,824.04' VS:9,913.4' VS: 10,001.82'
N T N T e T T T T e T e T T e T T o S L T P I Tl T
_ = = i
TVD (ft) TVD (ft)
-med gy - dk gy brn, v mot, sft - frm, sh blky - blky, rthy - sl wxy tex; 70% CHK: med gy - dk gy brn, v mot, sft - frm, sb blky - blky, rthy - sl wxy tex; 60% CHK: med gy - dk gy b
ST: dk gy-blk, frm-hrd, sb plty, sl slty tex, v calc; rr inoc fos, tr bent, tr 30% MRLST: dk gy-blk, frm-hrd, sb plty, sl sty tex, v calc; rr inoc fos, tr bent, tr 40% MRLST: dk gy-blk, frm
pyr nod. pyr nod.
8000 8000




1000 ¥ ¥
300 11/4/2017 7
164 api 210 api
A\
L N i N
8 o - NV
] \\l B ATV = :\\:\/( DAWA NN . \\//\ N al /N LN \ | N\ 1\/\\\ <
|/\ ~— ROP (fhn) ROP (ft/hr) THE M
Gamma (ARI) Gamma (AHI) REACH
AL MAANA a A </>
({)>\/\,)>\,II,\<() \/\,l),\((l (}\,(,\()\,! ~ ,\()\1\ VAN -/ \/ al AVAVAN AV VvV
300 ft/hr J N/ 327 ft/hr o A
g | g
400p _ MUD WT 10.05 / MUD VIS 51 _ WOB: 21.8K
4p0p RPM: 121
PP: 4866PSI
SPM: 103/103
CAS (Units) 1887u CAS (inits) 1977u
G1-C5/(unit$) <EH G1-C5/(unit$) b |
0 5 5 O A 05 U O O O O o A o o B
0 0
o o o o o o o o o o o o o o o o o o o o o o
< n [Te} N~ [ee] [2] o — N ™ < n [t} ~ [es] [} o — N (2] < n
= =3 S =3 S S = — ~ 4 < 4 = — = < 2, N N N N N
[{e} [{e} [{e} [{e} [{e} [{e} [{e} [{e} [{e} [{e} [{e} [{e} [{e} [{e} [{e} [{e} [{e} [{e} [{e} [{e} [{e} [{e}
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4448
144

A L I T T T T T g T o T T T T T T T T T T T T A T T o T T A T g T T T T
it e T e T T T T T T R T T A T T T T T R T e T TR T AT T T ]
MD: 16,100’ MD: 16,189’ 7000 MD: 16,218’ Projection to Bit
INC: 89.85° INC: 89.97° INC: 89.97° VD 16,042
AZM: 177.84° AZM: 179.8° AZM: 181.17° _zo.. mw_ o7
TVD: 7,366.32' TVD: 7,366.46' TVD: 7,366.48' >N_<._. Hm.ﬁ 170
VS: 10,091.18' VS: 10,179.31' VS: 10,207.89' F oo
T o T T T o T T by R | S | I T TVD: 7,366.49'
L S L A T L A L VS: 10,231.5'
T T T T T T T T T T R T T T T T T T T e T T o Ty
BAISR S SR RIS S S Al S LI LR B A S T LSRR s LR St e RS | SR P ARG L R L LR A, THAN
TVD (ft) TVD (ft)
70% MRLST: dk gy-blk, frm-hrd, sb
. Ity, sl slty tex, v calc; rr inoc fos;
rn, v mot, sft - frm, sb blky - blky, rthy - sl wxy tex; 70% MRLST: dk gy-blk, frm-hrd, sb plty, sl slty tex, v calc; rr inoc fos; 30% CHK: m%“\ OIM\. med gy - dk gy b, v mot
0 . -
. Srri med gy - dk gy brn, v mot, sft - frm, sb blky - blky, rthy - sl wxy tex, tr bent, rr pyr ' ’
hrd, sb plty, sl slty tex, v calc; rr inoc fos, tr bent, rr e gy gy y y, rtny Yy py sft - frm, sb blky - blky, rthy - sl wxy
) tex, tr bent, rr pyr nod.
8000 8000 7
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