RESERVOIR GROUP

Scale: 5" / 100
Measured Depth Log

Well Name Lion Creek 23-0164B
Location Sec 23 T11N R64W
State Colorado County Weld
Country U.S. Rig Number Savanna 802
API Number 05-123-47385 AFE # 20240D

Geographic Region
Spud Date

Surface Coordinates

Bottom Hole Coordinates

Ground Elevation
Logged Interval
Formation

Type of Drilling Fluid

Rockies Field Hereford
8/19/2018 Drilling Completed TBD

Latitude: 40.912756, Longitude: -104.517319
300 FNL 1320 FWL

Sec: 26 Twp: 11N 64W

240 FFSLL 330 FFWLL

5,391.2' K.B. Elevation 5,411.2'
8,237 To 18,174
Nio B Chalk

Total Depth 18,174

Water Based Mud

Operator
Company HighPoint Resources

Address 1099 18th Street, Suite 2300
Denver, CO 80202
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Geologist
Name Aryn Rowe, Ben Burke
Company HighPoint Resources

Address 1099 18th Street, Suite 2300
Denver, CO 80202
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Job #:
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2-Man Logging, 1SO Tubes/Jars, Mass Spec, AGS
Jonathan Saltz / Reed Pellicore /
ML-597

Reservoir Group - Empirica
6360 West Sam Houston Pkwy N
Houston, Texas 77041
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09/10/2018
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High Point Resources 100D Bit#:3 | | GIIEI 09/07/2018 1000
Lion Creek 23-0164B B Type: TD505FS To
Weld County, 007 7 Size: 6 1/8 7 7
Curve/Survey Data Spud Date: oo\o.w\mo“_.m__ Depth In: 8,237
ROP Surface Casing: 9.625 ob (futn| | Jets: 5x16 1 OP (ftHn)
CAMMA @1,554' | A (A - SIN: 5284571 AN (Ad)
2 Man Logging OBX(KLB) | || OBX (KLB]
WOBX Began on 09/03/2018 Curve Landed on 08/23/2018 \/(l\/ SEREEES T ~—— ] M~ N
20:06hrs MST @ 00:48hrs MST x,xxx' TVD 7 ~———" o l\— pu
All Depths| | xx.xx°Shoe @ 8,302'MD 9 pu o > ~ T
o ‘Il\ Q0 — |
Correspond to T ¥ ey : ANEs=s
Slide/Rotate
S B B s B s S L S
Depth Labels 8,160 8,170 8,180 8,190 8,200 8,210 8,220 3,230 8,240 8,250 8,260 8,270 8,280 8,290 8,300 8,310 8,320 8,330 8,340 8
N N |
Yellow Box: ML-597 4 LpEp 4 LpEp
Total Gas O_m,m,,_u,o,_u_w, <,<O,m, Start: Low mud velocity in possum belly
GAS Loggers Were Rigged Up 1,000 1.5E5 \\\ 1,000 1565 <EH|{74u
Cl — mJa_ Jmfma}o_: fow\ww\m_ouf.m AS (Units)| C1-C5 (PPM) > AS (units)| C1-C5 (PPM)
c2 .. = e=" = = A
C3 — SYSTEM CALIBRATE i > o - — = = |
c4 1% Methane = 100 units el S~ =
|| _ . | A
C5 100% Methane = 10000 units S =S i 'e S =S I
Y N\
B A A Y
1 1
TIE IN SURVEY 7550 MD: 8,266' 7550
, _ INC: 92.69°
MD: 8,161 AZM: 181.3°
INC: 89.87 TVD: 7,675.47"
AZM: 180.38° VS: -979.48'
TVD: 7,677.93'
VS: -978.03"
- . . . . . . . o " " " " " " " " " o o o T T T T T T T T T T
I T R I I I MR SR E i F 1S T v LR L
o T T o T T oo T T T T = = o m o s = e e i ———— _
|—|<U —_ — —— — — — — LI g — LI} p— LI p— LI} T T 1T i i i
8200-8300 60% MRLST: gy It gy, frm, brit,
tab-blky, arg-sity, occ lam; 40% CHK: It gy gy
off wht, frm, brit, tab, xIn, sl arg; tr free It
2800 US-EmQ, brnoin m,mBU_m
Images




MW: 8.5 WOB: 25.5klbs 1000 1000 MW: 8.5
VIS: 30 RPM: 49 250 250 VIS: 30
SPM: 113 09 09
SPP: 3,190psi
OP (ft/hr) OP (ft/hr)
ANANAA >—n _v ANANAA >—n _v
OBX| (KLB OBX (KLB
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350 8,360 8,370 8,380 8,390 8,400 8,410 8,420 8,430 8,440 8,450 8,460 8,470 8,480 8,490 8,500 8,510 8,520 8,530 8,540 8,550 8,560 8
{IRSEEE B R (RS |
Start: Low BCQ velocity in omm:B bell == |
yinp Y pu ——
1,000 1.5E5 1,000 1 7 j—
@ 780 8 119u \ o =
AS (Units)|C1-05 (PPM) 7 AS (Units)|C1-C5 \\\ = 7
L
100 15e4/ 41— 17T SE7 , IlH{(V\ Yﬁ\
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- |~ ! ~— 4
\\ i 1.5E3 4,’ ~ \l\“\ HT | /[TES ‘/H“\
A AN /R f” TN
PRI R I |
MD: 8,359' 7550 MD: 8,453' 7550 MD: 8,547
INC: 91.38° INC: 89.66° INC: 90.13°
AZM: 180.02° AZM: 179.51° AZM: 178.79°
TVD: 7,672.17' TVD: 7,671.32' TVD: 7,671.48'
VS: -980.55' VS: -980.16' VS: -978.77"

8300-8400 60% CHK: It gy gy off wht, 8400-8500 80% CHK: It gy gy off wht, sft-frm, 8500-8600 80%
sft-frm, brit, tab, xIn, sl arg; 30% MRLST: gy brit, tab, xIn, sl arg; 20% MRLST: gy dk gy, sft-frm, brit, tab,
dk gy, frm, brit, tab-blky, arg-slty; rr free It frm, brit, tab-blky, arg-slty; rr free It brn-med dk gy, frm, brit, 1

brn-med brn o in sample
,

brn o in sample 7

brn-med brn o ir
, ,

7800 7800




WOB: 19.5klbs | 1000 1pop MW: 8.5 W
RPM: 0 | 250 250 vis; 31 R
SPM: 124 100 100 s
SPP: 3,150ps s
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570 8,580 8,590 8,600 8,610 8,620 8,630 8,640 8,650 8,660 8,670 8,680 8,690 8,700 8,710 8,720 8,730 8,740 8,750 8,760 8,770 8,780 8
7 ~ | 1566 | 7 f -, 1566 7 7
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1\ 7 ! 1.5E4 W - 100 1.5E4 ””“ _ \|I||\\\|\|4
pﬁ 1.5E3 1 1.5E3
7550 MD: 8,641' 7550 MD: 8,735'
INC: 89.63° INC: 91.17°
AZM: 179.25° AZM: 179.15°
TVD: 7,671.67' TVD: 7,671.01'
VS: -977.16' VS: -975.85'

CHK: It gy gy off wht,

xIn, sl arg; 20% MRLST: gy
ab-blky, arg-slty; rr free It

| sample

7800

8600-8700 80% CHK: It gy gy off wht,
sft-frm, brit, tab, xIn, sl arg; 20% MRLST gy
dk gy, frm, brit, tab-blky, arg-slty; rr free It

brn-med brn o in sample
, ,

7800

8700-8800 70% CHK: It gy gy off w
sft-frm, brit, tab, xIn, sl arg; 30% Mt
dk gy, frm, brit, tab-blky, arg-slty; rr

brn-med brn o in sample
, ,
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1000 1000 . 1000
0B: 25kibs | ) o WOB: 25 o
. RPM: 59
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DM: 122 :
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100 1.5E4 100 14—y : —=— 7 100
1 1.5E8 1 1.5E8 1
7550 MD: 8,829' 7550 MD: 8,923' 7550
INC: 90.74° INC: 90.07°
AZM: 180.07° AZM: 179.58°
TVD: 7,669.45' TVD: 7,668.78'
VS: 612.69' VS: -974.92"
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ht, 8800-8900 95% CHK: It gy gy off wht, 8900-9000 85% CHK: It gy gy off wht, sft-frm,
LST: gy sft-frm, brit, tab, xIn, sl arg; 5% MRLST: gy brit, tab, xIn, sl arg; 15% MRLST: gy dk gy,
free It dk gy, frm, brit, tab-blky, arg-slty; rr free It frm, brit, tab-blky, arg-slty; rr free It brn-med
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100p WOB: 25.5 | 1000
20 RPM: 89 20
ipo sPM: 122 | |0
SPP: 3,667
) OP (ft/Hr) OP (ft/Hr)
A1) ANVIMIA (AHT) ANVIMIA (AH
B A g~ OW foe o~ OBX (KLB
~ \ \ o - ~— 7
] g EEER T = d
L~ — B Py mfl\\ e 0
/7 0
1 V
0 0
,010 9,020 9,030 9,040 9,050 9,060 9,070 9,080 9,090 9,100 9,110 9,120 9,130 9,140 9,150 9,160 9,170 9,180 9,190 9,200 9,210
I | T T T 7
1.5E6 7 4734u . 7 He4 1.5E6 3380u . 7 He4 -
7 m | 7 R
— Av4
ol = —t e T | | /]
e | — — e —
//II , ”“ i = g — B — f ~——
y/ﬁhﬂvv& —— S i AS (Units) | C1-05 (PPM) 7 R g —== , ﬂﬁ&\
~ C ——— , i
Vwm.ﬂﬂn\ 7 § = pﬁo
1568 Hﬁ 1568 Hﬁ
MD: 9,017' 755MD: 9,110' MD: 9,204
INC: 89.7° INC: 89.6° INC: 89.56°
AZM: 180.48° AZM: 182.43° AZM: 182°
TVD: 7,668.98' TVD: 7,669.55' TVD: 7,670.24'
VS: -974.97" VS: -977.34" VS: 987.62'
s = s = Sa— s = s = Sa— s = s T o T, T o T #H#H#H#H#H4H4H$H$H$H4H4H$ﬁ$ﬁ$ﬁ r T
—— o o o o o rﬂﬁiﬂ

9000-9100 90% CHK: It gy gy off wht, sft-frm,
brit, tab, xIn, sl arg; 10% MRLST: gy dk gy,
frm, brit, tab-blky, arg-slty; rr free It brn-med

cq:o_:mm:ﬁ_m 7
,

7800

9100-9200 80% CHK: It gy gy off wht, sft-frm,
brit, tab-plty, xIn, sl arg; 20% MRLST: gy dk

gy, frm, brit, tab-blky occ plty, arg-slty; rr free
It brn-med brn o in sample

7800




MW: 8.6 WOB: 30 1000

VIS: 31 RPM: 89 250

109 SPM: 123 09

SPP: 3,733
OP (ft/hr) OP (ft/hr)
ANANAA >ﬂ _v \ T —~ ANANAA >ﬂ _v
'OBX|(KLB] 'OBX (KLB]
\ m [ N e = 1 / 1 s
— L | — I~ e - = —
—— I va\ A~ /1 7
~ 0 \ 0
0 0
0 0

,230 9,240 9,250 9,260 9,270 9,280 9,290 9,300 9,310 9,320 9,330 9,340 9,350 9,360 9,370 9,380 9,390 9,400 9,410 9,420 9,430 9,440 9

3979u ] 7 1E4 1.5E6 3048y <& ﬂ ;T\_ 1566 ﬂ
| W = ] ~ — | | |
7 — iy 1,000 - .5ES (” = l+ %' W L: 0 1.6E m

i —~~—] L“T — T
AS-(units) | C | =T = . &) i .

~U

1-05 (PPM)
100 1.5E4

MD: 9,297' 50 MD: 9,391 7550
INC: 90.7° INC: 88.99°

AZM: 181.28° AZM: 181.74°

TVD: 7,670.02' TVD: 7,670.27'

VS: -983.63' VS: -986.1'

9200-9300 75% CHK: It gy gy off wht, sft-frm, 9300-9400 70% CHK: It gy gy off wht, sft-frm,
brit, tab-plty, xIn, sl arg; 25% MRLST: gy dk brit, tab-plty, xIn, sl arg; 30% MRLST: gy dk
gy, frm, brit, tab-blky occ plty, arg-slty; rr free It gy, frm, brit, tab-blky occ plty, arg-slty; rr free

7800

brn-med brn o in sample
,
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100D woB:305 | | | 100D
250 RPM: 89 250
i SPM: 122 i
SPP: 3,794
OP (ft/hr) OP (ft/hr)
——— ANMA (AH _v ANMA (AH _v
AL n OBX|(KLB ™~N /7 A~ pu BXKLB] | — L
X — Ya N~ — ] l\\lll\\ N—/ \nl:“lll/:l\ l||— h/ Il\l://l\
N~ p ~ \\ ~ N IR — L~ ~~— ~"7
/ | A N pum P
~ 0 7 0
l\\ / 0 ~ 0 \\
0 0
450 9,460 9,470 9,480 9,490 9,500 9,510 9,520 9,530 9,540 9,550 9,560 9,570 9,580 9,590 9,600 9,610 9,620 9,630 9640 9,650 9,660 9
T T L -
.'. 7 1E4 1.5E6 7 4259u B8 7 7 pfmb 1.5E6 7 7._ 7 7
. W | | W | | | 4608u | |
, ] | , T
: = 1,000 T5E5 ~— j i ode P i W W =
{ T ! T i —_—
— , ] i I ! [
AS U =057 ﬁ ~— % (Units)|C1-C5 (PPM)
pﬁo 15E4 100 15E4
pﬁ 1568 4 1568
MD: 9,485' 7550 MD: 9,579' 7550 ML
INC: 87.89° INC: 87.25° IN¢
AZM: 181.46° AZM: 181.7° AZ
TVD: 7,672.83' TVD: 7,676.82' TV
VS: -988.73' VS: -991.32' VE
EraAE LI L LT LU SELLEE S L b b b b b ™ R n " B
14141414141....-.-.1....-._.1._._u._._un_-_un_._u._._un_._un_._un_-_u._._un_._un_._un_._u._-_un_._un_._un_._u._._un_._un_._un_._u._._un_._un_._un_._u._._un_._un_._un_._-._._un_._un_._un_._-._._un_._un_._un_._-._.1._.1._.ﬂ._.11_|_‘._.1__._._u..4..4.4..4..414 .
- T IirIIirirTIiIioY
= — e
9400-9500 75% CHK: It gy gy off wht, 9500-9600 75% CHK: It gy gy off wht, sft-frm, 9600-9700 55%
sft-frm, brit, tab-plty, xIn, sl arg; 25% mrlst gy brit, tab-plty, xIn, sl arg; 25% MRLST: gy dk tab-blky occ plty
dk gy, frm, brit, tab-blky occ plty, arg-slty; rr gy, frm, brit, tab-blky occ plty, arg-slty; rr free off wht, sft-frm, |
free It E:-an UJ: o] 2800 It E:-Em,a brn o j sample 2800 It E:-E,ma brn o




— A =
1/ | ™ / [l //\l
"1 |~
S — > == — =N
/ 4
L
|/ AN
e
S — o R R B B o e — e [ B o o S T
670 9,680 9,730 9,740 9,760 9,770 9,850 9,860 9,870 9,880 9
[
J 48 1895u
y 7 § W -
S 0 7 ~~— T — |
T~ —
- ! ~— i ] 7
> W | i ]
i
): 9,673' MD: 9,767" MD: 9,861'
>: 86.78° INC: 90.2° INC: 90.17°
M: 181.27° AZM: 182.01° AZM: 182.83°
D: 7,681.71' TVD: 7,684.19' TVD: 7,683.89'
:1456.33"' VS: -996.44' VS: -1,000.41'
T T T T T T T T T T T T T T Tor T T I T T T T T T T e Te T T
T ™ T ™ T ™ T m o m

MRLST: gy dk gy, frm, brit,

, arg-slty; 45% CHK: It gy gy
orit, tab-plty, xIn, sl arg; rr free
in sample

9700-9800 80% CHK: It gy gy off wht, sft-frm,
brit, tab-plty, xIn, sl arg; 20% MRLST: gy dk

gy, frm, brit, tab-blky occ plty, arg-slty; rr free
It brn-med brn o in sample

9800-9900 80% CHK: It gy gy off wt
brit, tab-plty, xIn, sl arg; 20% MRLS’
gy, frm, brit, tab-blky occ plty, arg-sl
It cS-Em,a brn o in sample




1000 <<_o_,w,mm, 1000 1000
s rowss | |0 s
SPM: 123
SPP: 3,841
OP (ft/hr) OP (ft/hr) OP (ft/
AN >ﬂ _v AN >ﬂ _v \II’ AN "
oYX — T~ OBX (KL} T N - m
B Jb y \ ~ eﬂc
A /l\\l/ — I\ - /I\\ I ‘I/I\ |~ |\|\‘k“ — =
/T A
0 \\ 0 /| 0
0 \ 0 0
0 0 0
T e e T e e e L T L T
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 10,050 10,060 10,070 10,080 10,090 10,100  1(
T T T 11 [ | I
HW_ 1.5E6 48 5045y HW_ 1564881873y 7 7 HT
e W , , — | | | W 7 7
17w T5E5 : ﬁ - P Hioﬁo T5E5 7 7 7 7 Hi,oﬁo
r—
- , ,
\nuuu\%.,?;.m ; , —— ] —— e e e W ” |
Hﬁo 1.5E4 - 100 1.5E4 100
Hﬁ 1.5E3 Hﬁ 1.5E3 Hﬁ
7550 MD: 9,955' 7550 MD: 10,050' 7550
INC: 89.93° INC: 89.83°
AZM: 181.02° AZM: 178.62°
TVD: 7,683.8' TVD: 7,684
VS: -1,003.57' VS: -1,003.27'

it, sft-frm,
[ gy dk
y; It free

7800

9900-10000 60% CHK: off wh-crm, v sft,
blk-sb rnd, rthy tex, abnt intbdd MRLST;
40% MRLST: med blk gy, frm-hd ip, sb
plty-sb blky, rthy tex-rgh tex, com intbdd
CHK lamn & incl; tr free CHK, rr free It

brn-med brn o in sample

: n\i?t

41 &

._m

W&n .

7800

10000-10100 60% CHK: off wh-crm, v sft,
blk-sb rnd, rthy tex, abnt intbdd MRLST; 40%
MRLST: med blk gy, frm, sb plty-sb blky, rthy
tex-rgh tex, com intbdd CHK lamn & incl; tr

free CHK, rr free It brn-med brn o in sample
| ______ _
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MW: 8.8 WOB: 24 | | 1000 MW: 8.8 1000
VIS: 30 RPM: 69 | |2 VIS: 30 250
SPM: 124 |1 1po
SPP: 3,843
) OP (ft/hr) OP (ft/hr)
A1) A~ ANVIMA (AHT) ANVIMA (AHT)
B | N / A . — | e
/ L =~ =V - gs d 7 /
/ SR Sars 7 VarZ8ihe aiina= sunVZSS! S (HERN Wegl B 92 Wgs =
1 D \ e, N L L1 /l\\ ]
W T —— A _— — -
\ k_'l\llll \\\ \\ i \ 0
\ \l\l = 0
0 ~ \ 0
,110 10,120 10,130 10,140 10,150 10,160 10,170 10,180 10,190 10,200 10,210 10,220 10,230 10,240 10,250 10,260 10,270 10,280 10,290 10,300 10,310 10,320  1(
| —— ] B . 7 _ 7 7 7 T
EE°2077u 148 3018u’ ira L5E6
4 1192u
= — :
T5E5 N — 1,000 1.5E5 ™= [ NS 1,000 525
) 5 (PPM ﬁ N i W —— , IWQ.:_ S)[CT-CS PPM)[ | ‘\l/l v [ — v/ Y ~— | , Tty CT-Cb (PPM)] W
1.5E4 N1 100 1.5E4 e — ”ﬂll.l\ 1100 1.5E4
| il |
1563 pﬁ 1.5E8 pﬁ 1.5E8
MD: 10,144 7550 MD: 10,238 7550 A
INC: 90.91° INC: 90.94° I
AZM: 177.44° AZM: 177.44° A
TVD: 7,683.39' TVD: 7,681.88" T
VS: -1,000.04' VS: -995.84' v
T T L S T T e I L e LI e | o ! " T N " " I " I T I T I T I s I o I s I s I s ._._. s ._._. s ._._. s ._._. s ._._. s
T T T T Ty T T I T N T T T I T T T r T e rT I Er Ivov s e ma T
e e e e e ——— = e s s s T T, T o o = e = e o — —
7 7 7 10200-10300 60% MRLST: dk bl gy, frm hd
10100-10200 55% CHK: off wh-crm, v sft, ip, sb plty-sb blky, rthy tex-rgh tex, com
blk-sb rnd, rthy tex, abnt intbdd MRLST; 45% intbdd CHK lamn & incl; 40% CHK: off
MRLST: med blk gy, frm, sb plty-sb blky, rthy wh-crm, v sft, blk-sb rnd, rthy tex, rr intbdd
tex-rgh tex, com intbdd CHK lamn & incl; tr MRLST; tr free CHK, v tr free It brn-med brn
free OIJA, i free It brn-med brn o in sample | .. oin mmjc_m 7 2800




T 7 T T T 7 T T
woB: 32 | | 1000 MW: 8.8 10ap
RPM: 69 M m VIS: 30 M m
SPM: 124
SPP: 3,882
OP (ft/hr) OP (ft/hr)
ANANAA >ﬂ_v ANANAA >ﬂ_v \l/ \\J
S ~~ VU TN TN e ] = H
v A | N ySSA g ~ = BR [
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= » - —— H — [ =
- — 7
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M L= l\\ll\l\l M rad
,330 10,340 10,350 10,360 10,370 10,380 10,390 10,400 10,410 10,420 10,430 10,440 10,450 10,460 10,470 10,480 10,490 10,500 10,510 10,520 10,530 10,540 1
[ T T
7.7 u.ioimm__.\nﬁb 1.5E6 7 . 1844u HW_ 1.5E6
N—r ! ! | ™ : ! , 7
N 1 — .
S i : _— %8 \.iﬁw/ N / = f , p?o THES 7
mN —— L N IIIJ \l 7 IIIIl\ \\II\I\I 7 ==
N 7 v - 7> [Creg (PPM ] , f 4% nits) [ C1-C5 (PPM) L
| 100/ [rsEa S , , j 100~ [T5E4 l# T T
| | | | | |
Hﬁ 15E8 Hﬁ 15E8
ID: 10,332' 7550 MD: 10,426' 7550 MD: 10,519’
\C: 90.97° INC: 88.59° INC: 88.69°
ZM: 178.91° AZM: 179.54° AZM: 181.76°
VD: 7,680.31' TVD: 7,680.67" TVD: 7,682.87"
S: -992.85' VS: -991.58' VS: -992.63'

il

10400-10500 50% CHK: off wh, v sft-sft ip,

10300-10400 65% CHK: off wh-crm, v sft-sft blk-sb rnd, rthy tex, abnt intbdd MRLST; 50%
ip, blk-sb rnd, rthy tex, abnt intbdd MRLST; MRLST: dk bl gy, frm-hd ip, sb plty-sb blky,
35% MRLST: dk bl gy, frm-hd ip, sb plty-sb rthy tex-rgh tex, abnt intbdd CHK lamn & incl;
blky, rthy tex-rgh tex, abnt intbdd CHK lamn rr free CHK; occ free It brn-med brn o in
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& incl; rr free CHK 7 sample 7 7
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WOB: 35 1000 Mw: 8.8 | 100D
RPM: 69 | |20 vis: 30 |20
spMm: 123 |10 1po
SPP: 4,007
OP (ft/hr) OP (ft/hr)
- AN >ﬂ_v AN >ﬂ_v
I P . S =1
= S~ T © ~ | A A\. (
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L B e L B B e L B B o B L o e L I B e LA B o
,550 10,560 10,570 10,580 10,590 10,600 10,610 10,620 10,630 10,640 10,650 10,660 10,670 10,680 10,690 10,700 10,710 10,720 10,730 10,740 10,750 10,760 1
i ——— i 1566 = i 1566 i
& 1461y = = Hwk_mc = €
, | , , ! W , , ]
7 7 ._.7;: 565 , 7 7 7 000 T5E T 7 7 7 =
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! pﬁo 1.5E4 pﬁo 1.5E4 7
pﬁ i pﬁ i
7550 MD: 10,613' 7550 MD: 10,707

INC: 89.3° | INC: 89.53°

AZM: 181.48° AZM: 181.45°

TVD: 7,684.52' TVD: 7,685.48'

VS: -995.28" VS: -997.69'
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7 7 I 7 7
10500-10600 50% CHK: off wh, v sft-sft ip, 10700-10800 8¢
blk-sb rnd, rthy tex, abnt intbdd MRLST; 50% 10600-10700 50% CHK: off wh, v sft, blk-sb plty-sb blky, rthy
MRLST: dk bl gy, frm-hd ip, sb plty-sb blky, rnd, rthy tex, rr intbdd MRLST; 50% MRLST: CHK lamn & inc
rthy tex-rgh tex, abnt intbdd CHK lamn & incl; dk bl gy, frm, sb plty-sb blky, rthy tex-rgh tex, wh, v sft, blky-st
rr free CHK; abnt free It brn-med brn o in abnt intbdd CHK lamn & incl; rr free CHK; MRLST; abnt fr
sample 7 7 2800 abnt :mm, It US-BJQ brn o in sample 2800 sample |
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10,790 10,800

0,850 10,860 10,870 10,880 10,890 10,900 10,910

WOB: 41 Mw: 8.8 | 1000
RPM: 0 vis: 30 |20
SPM: 124 09
SPP: 3,542
OP (ft/hr)
>\;>>ﬂ_v \\U
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d” ™~ SR~ E L
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L P \
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7\1\ 0 ﬁ/\
0 s

10,950 10,960 10,970 10,980 1(

% MRLST: dk bl gy, frm, sb
‘tex-rgh tex, abnt intbdd

: rr free CHK; 15% CHK: off
) rnd, rthy tex, rr intbdd

ee It brn-med brn o in

10800-10900 80% MRLST: dk bl gy, frm, sb
plty-sb blky, rthy tex-rgh tex, abnt intbdd
CHK lamn & incl; v tr free CHK; 20% CHK:
off wh, v sft, blky-sb rnd, rthy tex, rr intbdd
MRLST; abnt free It brn-med brn o in

mmEU_m 7
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e o e E N
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| 12190 1971u
f | | EEEE
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- f 7
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— ! 100 Ji5E _
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MD: 10,798 MD: 10,889' 7550 MD: 10,980'
INC: 91.11° INC: 91.75° INC: 90.77° 7
AZM: 180.88° AZM: 180.86° AZM: 181.31°
TVD: 7,684.98' TVD: 7,682.71' TVD: 7,680.71'
VS: -999.53' VS: -1,000.92 VS: -1,002.65'
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| | ) | | 4 | | | |

10900-11000 75% MRLST: dk bl g
ip, sb plty-sb blky, rthy tex-rgh tex,
intbdd CHK lamn & incl; v tr free C
CHK: off wh, v sft, blky-sb rnd, rthy
intbdd MRLST; abnt free It brn-me

_:mm:i_m
f




WoB- 26 | | 2000 100D MW: 8.8 BRI 09/08/2018 ?_umf. wr 1oop
RPM: 69 250 250 VIS: 29 RPM: 69 250
sPM: 123 | 4P° 1po SPM. 124 1po
SPP: 4,144 SPP: 4,147
OP (ft/hr) OP (ft/hr) OP (jt/
(ART) SANMA (AR = Y =G - P‘
s HOBXTH o q \\ pm N7 =T Wy - 7 /I\\\vn =N /\\1 p=. — <,ﬁ R
\\II -l \\I —
T \\\ ] ] ] 1 AT ull
] 0 A 0 ~ A~ 0
0 0 \ 0
0 0 HR 0
,990 11,000 11,010 11,020 11,030 11,040 11,050 11,060 11,070 11,080 11,090 11,100 11,110 11,120 11,130 11,140 11,150 11,160 11,170 11,180 11,190 11,200 1
1E4 1.5E6 _::_ 7 1E4 1.5E6 - 1E4
4 13980 488 1155u
Ne—e
, , ﬁ f W W N |
4080 1 EE6 — = T T 4 1.5E5 e
| | | | « N\ | -
nns)|C ) T i D , == T 5(PPM 7 =T ™ 7 7 il
Q,ﬁ S ) W ] | L 7 : ST € , | | N l GRS (
==~ ::: = : 7 , 100|154 i N /M W 100
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7550 MD: 11,071’ 7550 MD: 11,162' 7550
INC: 89.66° INC: 90.23°
AZM: 179.96° AZM: 181.78°
TVD: 7,680.37" TVD: 7,680.45'
VS: -1,003.66' VS: -1,005.04'
T T g r T T T m T T T T T T w T T T T T Ty T T T T T T T T Ta T T g T T T T Toon B
P = = = = = = = T
f f f f f 7 7 7 7
y, frm-hd 11000-11100 70% MRLST: dk bl gy, frm, sb 11100-11200 70% MRLST: dk bl gy, frm, sb
abnt plty-sb biky, rthy tex-rgh tex, abnt intbdd plty-sb blky, rthy tex-rgh tex, abnt intbdd
1K; 25% CHK lamn & incl; v tr free CHK; 30% CHK: CHK lamn & incl; v tr free CHK; 30% CHK:
tex, rr off wh, v sft, blky-sb rnd, rthy tex, rr intbdd off wh, v sft, blky-sb rnd, rthy tex, rr intbdd
dbrno MRLST; abnt free It brn-med brn o in MRLST; abnt free It brn-med brn o in
sample
7800 P | 7 7800 sample | 7




1000 MW: 8.8 WOB: 25 | | 1000
250 VIS: 29 RPM: 70 | | 2
1po SPM: 124 |40
SPP: 4,297
) OP (ft/hr) OP (ft/hr)
\ — | Az N ——
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,210 11,220 11,230 11,240 11,250 11,260 11,270 11,280 11,290 11,300 11,310 11,320 11,330 11,340 11,350 11,360 11,370 11,380 11,390 11,400 11,410 11,420 1:
T 1 T T T T i _ i i I R ] T
1.5E6 488 1705u 1E4 1566 7 3087y E~EH | {156 7
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7 — 7 |~ 7 f — lse5 | =TT | 7 7 1000 L15E5 W
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n%jl( BE ! 100— ——{1'6E4 7 7 pﬁ 1564
1.5E3 pﬁ 1563 pﬁ 1563
MD: 11,253' 7550 MD: 11,344 7550
INC: 90.07° INC: 90.3°
AZM: 182.45° AZM: 183.17°
TVD: 7,680.21' TVD: 7,679.91"
VS: -1,008.4' VS: -1,012.86'

11200-11300 70% MRLST: dk bl gy, frm, sb
plty-sb blky, rthy tex-rgh tex, abnt intbdd
CHK lamn & incl; tr free CHK; 30% CHK: off
wh, v sft, blky-sb rnd, rthy tex, rr intbdd
MRLST; abnt free It brn-med brn o in

sample 7

7800

11300-11400 70% MRLST: dk bl gy, frm, sb
plty-sb blky, rthy tex-rgh tex, abnt intbdd
CHK lamn & incl; tr free CHK; 30% CHK: off
wh, v sft, blky-sb rnd, rthy tex, rr intbdd
MRLST; abnt free It brn-med brn o in

sample
7800




1000 WOB: 31 | | 100p MW: 8.9
250 RPM: 69 | | 2°0 VIS: 29
09 sPM: 124 |
SPP: 4,289
oL ) oP (fu) ava
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430 11,440 11,450 11,460 11,470 11,480 11,490 11,500 11,510 11,520 11,530 11,540 11550 11,560 11,570 11,580 11,590 11,600 11,610 11,620 11,630 11,640 1
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MD: 11,436' 7550 MD: 11,527 7550 MD: 11,618'
INC: 90.34° INC: 90.84° INC: 90.64°
AZM: 184.18° AZM: 184.3° AZM: 181.67°
TVD: 7,679.4' TVD: 7,678.47' TVD: 7,677.3'
VS: -1,018.75' VS: -1,025.48' VS: -1,030.22'
R R R
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| | | g | |
11400-11500 70% MRLST: dk bl gy, frm, sb 11500-11600 85% MRLST: dk bl gy, frm,
plty-sb blky, rthy tex-rgh tex, abnt intbdd sb plty-sb blky, rthy tex-rgh tex, abnt intbdd
CHK lamn & incl; tr free CHK; 30% CHK: off CHK lamn & incl; tr free CHK; 15% CHK:
wh, v sft, blky-sb rnd, rthy tex, rr intbdd off wh, v sft, blky-sb rnd, rthy tex, rr intbdd
MRLST; abnt free It brn-med brn o in MRLST; v tr free It brn-med brn o in
sample 7 sample 7 7
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100 s_\o,m“, w,p 1000
20 RPM: 69 | |29
1po SPM: 124 |10
SPP: 4,394
OP (ft/hr) PRy OP (ft/hr)
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L] 1F4 1.5E6 7 _ 1F4 1.5E6 _ 7
843u & 857u &8 795,
T T I
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7550 MD: 11,709’ MD: 11,800' | 7550
INC: 90.5° INC: 90.47°
AZM: 179.31° AZM: 179.89°
TVD: 7,676.39' TVD: 7,675.62'
VS: -1,031' VS: -1,030.36'
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11600-11700 65% MRLST: dk-med bl gy,
frm, sb plty-sb blky, rthy tex-rgh tex, abnt
intbdd CHK lamn & incl; tr free CHK; 35%
CHK: off wh, v sft, blky-sb rnd, rthy tex, rr
intbdd MRLST; v tr free It brn-med brn o in

mm:i_m
,

7800

11700-11800 75% MRLST: dk-med bl gy,
frm, sb plty-sb blky, rthy tex-rgh tex, occ
intbdd CHK lamn & incl; tr free CHK; 25%
CHK: off wh, v sft, blky-sb rnd, rthy tex, rr
intbdd MRLST; v tr free It brn-med brn o in
sample 7 7

11800-11900 75
frm, sb plty-sb bl
CHK lamn & incl
wh, v sft, blky-sb

MRLST; v tr free
,

7800




1000 MW: 8.8 WOB: 28 1000

250 VIS: 29 RPM: 70 | | 2°
i sPM: 123 |1
SPP: 4,435
OP (ft/hr) L OP (ft/hr)
—T~—— AMAAARD T N ANIMA AR 7~ m
TNt N 7 — ™~ d /I.l\l\ —
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,870 11,880 11,890 11,900 11,910 11,920 11,930 11,940 11,950 11,960 11,970 11,980 11,990 12,000 12,010 12,020 12,030 12,040 12,050 12,060 12,070 12,080 1.
1E4 1566 - 1E4 1566 7 7 7 _
48 607u
_ ﬁ 48 270u
W , / ” [
—— T:000 +5E5 i =R i A 1,000 1.5E5 7 7 7 7
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pﬁ 153 pﬁ 153
MD: 11,890' 7550 MD: 11,982' 7550 MD: 12,073'
INC: 90.37° INC: 90.37° INC: 90.44°
AZM: 180.25° AZM: 181.38° AZM: 181.74°
TVD: 7,674.96' TVD: 7,674.37' TVD: 7,673.73'
VS: -1,030.48' VS: -1,031.78' VS: -1,034.26'
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Yo MRLST: dk-med bl gy, 11900-12000 85% MRLST: dk-med bl gy, 12000-12100 85% MRLST: dk-mec
Ky, rthy tex-rgh tex, rr intbdd frm, sb plty-sb blky, rthy tex-rgh tex, tr intbdd frm, sb plty-sb blky, rthy tex-rgh tex
tr free CHK; 25% CHK: off CHK lamn & incl; tr free CHK; 15% CHK: off CHK lamn & incl; tr free CHK; 15%
rnd, rthy tex, tr intbdd wh, v sft, blky-sb rnd, rthy tex, tr intbdd wh, v sft, blky-sb rnd, rthy tex, tr intl
It brn-med brn o in sample MRLST,; v tr free It brn-med brn o ir
7800 7800 | |




1000 WoB- 30 | | 100D 1000
20 RPM: 691 | 2°0 250
100 SPM: 124 100 100
SPP: 4,477
OP (ft/hr) OP (ft/hr) OP (ft/
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VS: -1,038.07' VS: -1,042.71'
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12100-12200 85% MRLST: dk-med bl gy,
frm, sb plty-sb blky, rthy tex-rgh tex, tr intbdd
CHK lamn & incl; tr free CHK; 15% CHK: off
wh, v sft, blky-sb rnd, rthy tex, tr intbdd

MRLST; v tr free It brn-med brn o in sample
, ,

12200-12300 90% MRLST: dk gy gy, frm,
tab sub-blky, slty, occ intbdd CHK, lam;
10% CHK: off wht It gy, frm, brit, tab-blky,

lam, w occ intbdd MRLST
f f
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12300-12400 80% MRLST: dk gy gy, frm, 12400-12500 70% MRLST: dk gy gy, frm,
tab sub-blky, slty, sm-slty tx, occ intbdd tab sub-blky, slty, sm-slty tx, occ intbdd
CLK, lam; 20% CLK: off wht It gy, frm, brit, CHK, lam; 30% CHK: off wht It gy, frm, brit,
tab-blky, lam, w occ intbdd MRLST 7600 tab-blky, lam, w occ intbdd MRLST 7600
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12500-12600 70% CHK: off wht It gy, frm,
brit, tab-blky, lam, w occ intbdd MRLST;
30% MRLST: dk gy gy, frm, tab sub-blky,
slty, sm-slty tx, occ intbdd CHK, lam; o over
shkrs, J: ood 7

12600-12700 60% CHK: off wht It gy, frm,
brit, tab-blky, lam, w occ intbdd MRLST ;
40% MRLST: dk gy gy, frm, tab sub-blky,
slty, sm-slty tx, occ intbdd CHK, lam; o over
shkrs, R: ood 7
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12700-12800 80% CHK: off wht It gy, frm,
brit, tab-blky, lam, w occ intbdd MRLST;
20% MRLST: dk gy gy, frm, tab sub-blky,
slty, sm-slty tx, occ intbdd CHK, lam; o over

shkrs, jﬁ ood 7 7800

12800-12900 85% CHK: off wht It gy, frm,
brit, tab-blky, lam, w occ intbdd MRLST;
15% MRLST: dk gy gy, frm, tab sub-blky,
slty, sm-slty tx, occ intbdd CHK, lam; o over
shkrs, fnt o od
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12900-13000 6
brit, tab-blky, Iz
35% MRLST: ¢
slty, sm-sity tx,
shkrs, HE ood
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13200-13300 90% CHK: off wht It gy, frm, 13300-13400 85% CHK: off wht It gy, frm,
brit, tab-blky, lam, w occ intbdd MRLST ; brit, tab-blky, lam, w occ intbdd MRLST ;
10% MRLST: dk gy gy, frm, tab sub-blky, 15% MRLST: dk gy gy, frm, tab sub-blky,
slty, sm-slty tx, occ intbdd CHK, lam; o over slty, sm-slty tx, occ intbdd CHK, lam; o over

shkrs, fnt o od

shkrs, fnt o od 7
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tab sub-blky, slty, sm-slty tx, occ intbdd 40% MRLST: dk gy gy, frm, tab sub-blky,
CHK, lam; 40% CHK: off wht It gy, frm, brit, slty, sm-slty tx, occ intbdd CHK, lam; o over
- i shkrs, fnt o od
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tab sub-blky, slty, sm-slty tx, occ intbdd 35% MRLST: dk gy gy, frm, tab sub-blky,
CHK, lam; 30% CHK: off wht It gy, frm, brit, slty, sm-slty tx, occ intbdd CHK, lam; o over
tab-blky, lam, w occ intbdd MRLST shkrs. fnt o od
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slty, sm-slty tx, occ intbdd CHK, lam; o over

shkrs, fnt o od 7
,
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shkrs, fnt o od 7
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t intbdd wh-crm, sft, blk-sb rnd, rthy tex, abnt intbdd wh-crm, sft, blk-sb rnd, rthy tex, abnt intbdd
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wh-crm, v v sft, blk-sb rnd, rthy tex, abnt wh-crm, v v sft, blk-sb rnd, rthy tex, abnt
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occ intbdd CHK lamn & incl; 35% CHK: off occ intbdd CHK lamn & incl; 30% CHK: off
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