COJUMBINE LOGGING

Well Name
Location
State
Country

APl Number
Region
Spud Date

Surface Coordinates

Bottom Hole Coordinates

Ground Elevation
Logged Interval
Formation

Type of Drilling Fluid

Scale: 5" / 100
Measured Depth Log

State Seventy Holes F21-J24-4HNB

NENW SEC. 4 T4AN R62W

(6{0) County WELD

USA Rig Number FRONTIER 4
05-123-39212-00 AFE # 14027

DJ BASIN Field WATTENBERG
1/5/2015 Drilling Completed 1/13/2015

330" FNL x 1384' FWL (LAT: 40.34803, -104.33591)

470' FSL x 1656' FWL (LAT: 40.33528, -104.33409) PROJECTED

4551 K.B. Elevation 4573
5900’ To 10965 Total Depth 10965’
NIOBRARA, B-CHALK

LSND, H20

Operator
Company Bonanza Creek Energy Inc.

Address 410 17th Street, Suite 1500 Denver, CO 802

Geologist
Name Paul McKay
Company Bonanza Creek

Address 410 17TH STREET, SUITE 1500 DENVER, (

Zone Color Cot

. Qil Condensate
Note . Core
Error . Water
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COLUMBINE LOGGING INC. MD: 6,005
RIGGED UP ON 1/8/2015 Inclination: 32.91°
MANNED 2-PERSON LOGGING Azimuth: 177.39°
WITH BLOODHOUND GAS VS: -192.47
CHROMATOGRAPH UNIT #316 TVD: 5,939.14'
BEGAN LOGGING ON
Well Bore 1/10/2015 @ 04:00 MST
TVD (ft) TVD (ft)
TVD
100% SLTY SH: It-med gy, some dk gy, mod |100% SLTY SH: lt-med gy, some dk gy, mod | 100% SLTY SH: It-med gy, some ¢
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e T e S . _
o -9 MD: 6,146 . ' . .
Inclination: 38.57° Inclination: 41.73° Inclination: 46.97° MD: 6,194 MD: 6,242
. . o ’ : A nclination: 46.9 Inclination: 52.47° Inclination: 58.2°
Azimuth: 176.93 Azimuth: 175.7 Azimuth: 173.19° ’
VS: -165.07" VS: -134.8 zimuth: 173.19 Azimuth: 175.8° Azimuth: 178.57°
. _ 134, _ VS: -101.97 VS: -65.37' VS: -25.99'
TVD: 5,977.28 TVD: 6,013.2 TVD: 6,046.8'
) -9, . TVD: 6,077.82' TVD: 6,105.12'
TVD(ft) TVD (1)
50-60%: MRLS
frm-mod hd, arc
occ wht-crm, m
Ik gy, mod sft-sl | 100% SLTY SH: It-med gy, some dk gy, mod sft - sl 100% SLTY SH: It-med gy, some dk gy, mod sft - sl 100% SLTY SH: It-med gy, some dk gy, mod sft - sl 15-0% SLTY St
mtx; arg-slty, sl firm, sb blky-sb plty, occ plty, rthy, mtx; arg-slty, sl calc__firm, sb blky-sb plty, occ plty, rthy, mtx; arg-slty, sl calc__firm, sb blky-sb plty, occ plty, rthy, mtx; arg-slty, sl calcmtx; arg-slty, sc
8500 8500 yel ring, fr stn
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Niobrara A Chalk Top
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-slty tex, 35-40% CHK: It gy-med gy,
ot, sb plty-blky, sft-sl frm, rthy-sb wxy,
1: dk gy, mod sft-firm, sb blky-plty, rthy,
att bent, g od, mod stmg bl wh, mod

95-100%: MRLST: med-dk gy, blk, sb plty-blky, sl
frm-mod hd, arg-slty tex, 5-0% CHK: It gy-med gy, occ
wht-crm, mot, sb plty-blky, sft-sl frm, rthy-sb wxy,
some pyr, mky-slow stmg bl wh, thn-mod yel ring, tr

stn

Louu

100-90%: MRLST: med-dk gy, blk, sb plty-blky, sl
frm-mod hd, arg-slty tex, 0-10% CHK: It gy-med gy,
occ wht-crm, mot, sb plty-blky, sft-sl frm, rthy-sb wxy,
mky-slow stmg bl wh, thn-mod yel ring, tr stn
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MD: 6,288’ MD: 6,335’ MD: 6,383' MD: 6,430 MD: 6,4
Inclination: 66° _:n__:m:o:” 69.87° Inclination: 69.9° Inclination: 69.99° Inclinatic
Azimuth: 178.67° Azimuth: 177.46° Azimuth: 177.09° Azimuth: 177.05° Azimuth
VS: 14.49' VS: 57.92' VS: 102.91 VS: 146.98' VS: 192,
TVD: 6,126.62' TVD: 6,144.28' TVD: 6,160.78' TVD: 6,176.9' TVD: 6,]
TVD(ft)
I: med-dk gy, blk, sb plty-blky, sl

75-50%: MRLST: med-dk gy, blk, sb plty-blky, sl
frm-mod hd, arg-slty tex, 25-50% CHK: wht-crm,
It-med gy, mot, sb plty-blky, sft-mod sft, rthy-sb wxy,
tr-no bent, some uphole con, mod od, mod stmg bl
wh, mod yel ring, tr stn
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MD: 6,525 MD: 6,547 .h MD: 6.619"
n: 75.24° Inclination: 81.28° | |Inclination: 83.65° N o
175 97° uth: . uth: o Inclination: 91.02
LS. Azimuth: 175.52 Azimuth: 175.53 Azimuth: 174.61°
72 VS: 238.69' VS: 260.49' VS: 332.34"
91.24 TVD: 6,200.8' TVD: 6,203.68' TVD: 6,207.03"
TVD (ft) TVD (ft)
80-70% CHK: It-med gy, wht-crm, mot, sh

65-70% CHK: It-med gy, wht-crm, mot, sb plty-blky,
sft-sl frm, rthy-sb wxy, occ imbd cal, 35-30%: MRLST:
med-dk gy, blk, sb plty-blky, sl frm-mod hd, arg-sity
tex, mtx; calc, g od, mod-fast stmg bl wh, mod-thick

plty-blky, sft-sl frm, rthy-sb wxy, 20-30%:
MRLST: med-dk gy, blk, sb plty-blky, sl
frm-mod hd, arg-slty tex, mtx; calc, mod od,
mod-fast stmg bl wh, mod

-thick yel ring,

40-65% CHK: med-dk gy, mot, sb plty-blky, sft-sl
frm, rthy-sb wxy, occ imbd cal, 30-35%: MRLST: dk
gy-blk, sb plty-blky, sl frm-mod hd, arg-slty tex, mtx;
calc, 30% Cement; mky fnt wh bl, even v thn dull

60% CHK: med-dk gy, mot, sb plty-blky,
sft-sl frm, rthy-sb wxy, occ imbd cal, 40%:
MRLST: dk gy-blk, sb plty-blky, sl frm-mod
hd, arg-slty tex, mtx; calc; mky fnt wh bl,

yel ring, mod stn | .. mod mS_ wh yel ring, sl tr yel brn stn even v thn dull wh yel ring, sl tr yel brn stn
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Inclination: 90.55°
Azimuth: 174.36°
VS: 423.32'

TVD: 6,205.78'

TVD (1)

65% CHK: med-dk gy, mot, sb plty-blky,
sft-sl frm, rthy-sb wxy, occ imbd cal, 35%:
MRLST: dk gy-blk, sb plty-blky, sl frm-mod
hd, arg-slty tex, mtx; calc, mod od; slow
stmg bri wh bl, even v thn dull wh yel ring,
sl tr yel brn stn

Inclination: 91.97°
Azimuth: 175.63°

70% CHK: med-dk gy, mot, sb plty-blky,
sft-sl frm, rthy-sb wxy, 30%: MRLST: dk
gy-blk, sb plty-blky, sl frm-mod hd, arg-sity
tex, mtx; calc, tr cal frags, mod od; slow
stmg bri wh bl, even v thn dull wh yel ring,
sl tr yel brn stn

VS: 516.28'
TVD: 6,203.74'
TVD )

70% CHK: med-dk gy, mot, sb plty-blky,
sft-sl frm, rthy-sb wxy, 30%: MRLST: dk
gy-blk, sb plty-blky, sl frm-mod hd, arg-sity
tex, mtx; calc, tr cal frags, mod od; mod-fast
stmg bri wh bl, even v thn dull wh yel ring,
sl tr yel brn stn

T T 1
@NN NNN VIS: 34 WT: 8.8 oow U/D Fault
B-Chalk in
"T T
151
off funf) op ) P (fuhp)
/ i e AMA i
YRS M N = NS st — (/\\nl —~ e 103 g ~ U=
SURIREREEN Seg 5é V \ A Jo~
0 \u/\n\/\/\u(./\u-/ 0 \\/\\) o | 77
0 0 0
7000 E 7000 E 7000
70000 700000 700000
GAS (unifs) GAS (linifs) 3086u GAS (linifs)
C1-C4 (PP C1-C4 (PP C1-C4 (PP
Nh&@h = ( L l/ _— A{ ]
- A RN A
------------- - -o- . R R 3 o - Tegunmen®
0 i fers s b PR T I e g e e e e iy Feany, S R R R Lk e AritA
,700 6,710 6,720 6,730 6,740 6,750 6,760 6,770 6,780 6,790 6,800 6,810 6,820 6,830 6,840 6,850 6,860 6,870 6,880 6,890 6,900 6,910 €
" " ] " ] " " " SIT  A
T b SR » SR o T T e T " " " T i T 15 s i s S T i T 15 s i s . T 1L T s g I
I e A T T T e e e e e B e e e e S T S S T e e T T e U e AL e o M T A T
5850 7 7 _ 5850 7 7 _ 5850
(4
MD: 6,710 MD: 6,803 MD: 6,895

Inclination: 92.22°
Azimuth: 176.21°
VS: 608.15'

TVD: 6,200.37'

55% CHK: med-dk gy, mot, sb plty-blky,
sft-sl frm, rthy-sb wxy, 45%: MRLST: dk
gy-blk, sb plty-blky, sl frm-mod hd, arg-sity
tex, mtx; calc, tr cal frags, mod od; mod-fast
stmg bri wh bl, even v thn dull wh yel ring,
sl tr yel brn stn

TVD (fY)

50% CHK: med-
sft-sl frm, rthy-sl
gy-blk, sb plty-b
tex, mtx; calc, tr
bri wh bl, even \
yel brn stn
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MD: 6,986’ MD: 7,078'
Inclination: 91.17° Inclination: 89.42°
Azimuth: 177.26° Azimuth: 177.11°
VS: 698.99' VS: 790.82'
TVD: 6,197.68' TVD: 6,197.21'
TVD (ft) TVD (ft)

dk gy, mot, sb plty-blky,

) wxy, 50%: MRLST: dk
ky, sl frm-mod hd, arg-slty
cal frags, mod od; fast stmg
thn dull wh yel ring, mod

brn stn

60%: MRLST: dk gy-blk, sb plty-blky, sl
frm-mod hd, arg-slty tex, mtx; calc,40%
CHK: med-dk gy, mot, sb plty-blky, sft-sl
frm, rthy-sb wxy, tr cal frags; fast stmg bri
wh bl, even v thn dull wh yel ring, mod yel

70%: MRLST: dk gy-blk, sb plty-blky, sl
frm-mod hd, arg-slty tex, mtx; calc, 30%
CHK: med-dk gy, mot, sb plty-blky, sft-sl
frm, rthy-sb wxy, tr cal frags; fast stmg bri
wh bl, even thn fnt wh yel ring, v thn yel brn
stn

Soud

70%: MRLST: dk gy-blk, sb plty-blky, sl
frm-mod hd, arg-slty tex, mtx; calc, 30%
CHK: med-dk gy, mot, sb plty-blky, sft-sl
frm, rthy-sb wxy, tr cal frags; fast stmg bri
wh bl, even thn fnt wh yel ring, v thn yel brn

stn

75%: MRLST: dk gy-blk, sb plty-bl}
frm-mod hd, arg-slty tex, mtx; calc,
CHK: med-dk gy, mot, sb plty-blky,
frm, rthy-sb wxy, tr cal frags; fast s
wh bl, even thn fnt wh yel ring, v th
stn

Eoov




900! 900! il
300 300
|
Ro# kunnl | 145 ROP (ftihr) —
|| I - A i [CANMA (U S~ L r” I PR B B s s | mgpu | | NN
S = ~— / L~ N N /\ ~ SENVAR ~ ™~ / \/ l\/ \/ S N— —~ ~ —~
| /|
0 < B / 0
0 0
7000 - 7000 _ﬂ
70000 7 700000 7
~ o ~— S
N\ | 4] \\\I
] B L~ N S~ 3
"0\ \\ e N d f A
N T 5 N \ e 5 e
H L ERCT T o i el i - —n e TE L i S ek Rl e Pk T T L1 T TPy NS .... Pt e R 8 ik wis Sl Tl s il gty Lt BT FETECL ST FETER ST EET u.-ru.-.omw...:. i
x5
,140 7,150 7,160 7,170 7,180 7,190 7,200 7,210 7,220 7,230 7,240 7,250 7,260 7,270 7,280 7,290 7,300 7,310 7,320 7,330 7,340 7,350 7
T T T T o T T T T T T A T T T T T T T T T T T g T T o T T T T T T T T L T T T T T
T T T T T s T T T s T s s T T s s T T T T T T T T T T T T T T T T T T T T
444444444444..-.-._-1._-1._-_un_-_uu_-_un_-_u._-_un_-_uu_-_un_-_u._-_un_-_uu_-_un_-_u._-_un_-_un_-_un_-_un_-_un_-_un_-_-._-_u._-_un_-_uu_-_un_-_u._-_un_-_uu_-_un_-_u._-_un_-_uu_-_un_-_u._-_un_-_uu_-_un_-_u44444444444444444444444
T T T N T T
7 7 5850 4; 7 5850
4141411141414141414111414141414-&141414111 -11|_|_|-11|_|_|-11|_|_|141414141414141114141414-11|_|_|A
MD: 7,170' MD: 7,266' MD: 7,
Inclination: 90.25° Inclination: 88.95° Inclina
Azimuth: 176.75° Azimuth: 176.95° Azimu
VS: 882.68' VS: 978.53' VS: 1,
TVD: 6,197.47' TVD: 6,198.14' TVD: ¢
TVD (ft) TVD (ft)
y, sl 80%: MRLST: dk gy-blk, sb plty-blky, sl
25% frm-mod hd, arg-slty tex, mtx; calc, 20% 80%: MRLST: dk gy-blk, sb plty-blky, sl 85%: MRLST: dk gy-blk, sb plty-blky, sl 75%: MRLST: dk gy-blk, sb plty-blky, sl 75%: N
sft-sl CHK: med-dk gy, mot, sb plty-blky, sft-sl frm-mod hd, arg-slty tex, mtx; calc, 20% frm-mod hd, arg-slty tex, mtx; calc, 15% frm-mod hd, arg-slty tex, mtx; calc, 25% frm-mc
'mg bri frm, rthy-sb wxy, tr cal frags; fast stmg bri CHK: med-dk gy, mot, sb plty-blky, sft-sl frm, |CHK: med-dk gy, mot, sb plty-blky, sft-sl frm, | CHK: med-dk gy, mot, sb plty-blky, sft-sl frm, | CHK: r
n yel brn-—jwh bl, even thn fnt wh yel ring, v thn yel brn -} rthy-sb wxy, tr cal frags; fast stmg bri wh bl, —Jrthy-sb wxy, tr cal frags; fast stmg bri wh bl, rthy-sb wxy, tr cal frags; fast stmg bri wh bl, -} rthy-sh
stn even thn fnt wh yel ring, thn yel brn stn even thn fnt wh yel ring, thn yel brn stn even thn fnt wh yel ring, thn yel brn stn even tl




L T 1
VIS: 38 WT: 9.1} 9% 900
300 300
150
7 o e SRR L HOP (fur) > 137
GA| bl
b~ < — NN LN DR Y TN IL A A S e S B = Ly l@@] 7 ~ = U A ~
o <</k)4 5
0 0
7000 - 7000 -
70000 700000 _
3887u 3944u
ot GAS (uniyff ~
g™ CG1-C4 (PP =~ — TTC4 (P! N\ A
== L] Lee o - \\
N L~ N/ JN OSSP CEN O A
....... \ e N
3 - /I(\ e 3 el
s D ] AR Ak SO TRy 2 il N s R e ot [y I ! o7 RO EFYP gk e okl A RS s b s b A R A AR A A S wonfuvfn don vl
(ass Hm. % Hh Im... (o . I ; .nﬂlw._.
360 7,370 7,380 7,390 7,400 7,410 7,420 7,430 7,440 7,450 7,460 7,470 7,480 7,490 7,500 7,510 7,520 7,530 7,540 7,550 7,560 7,570 7
o e = e e o i e iy = .. .. = = T = e e e e = = T = = = .. :
e T T T T T T g T o T T T T T T T T T T T T T T T T T T T T T T A T T T T T T T
ﬂd4444444444444444._u_un_u_un_u_un_u_u._u_un_u_un_u_un_u_un_u_un_u_un_u_un_u_un_u_un_u_un_u_un_u_u._u_un_u_un_u_un_u_u._u_un_u_un_u_un_u_un_u_un_u_un_u_un_u_un_u_un_u_un_u_un_u_u444444444444444444444444
L e i i e P A
7 5850 _ 7 5850 _ 4;
141414141414141|_|_|1|_|_|-11|_|_||11|_|_|-11|_|_||_u1|_|_|14141414141414141414111414141414141414141 -11|_|_||11|_|_||11|_|_|
358 MD: 7,454' MD: 7,549’
tion: 90.25° Inclination: 88.83° Inclination: 90.28°
h: 176.63° Azimuth: 176.43° Azimuth: 176.44°
)70.4' VS: 1,166.28' VS: 1,261.18'
,198.78' TVD: 6,199.56' TVD: 6,200.29'
TVD (ft) TVD (ft)

ARLST: dk gy-blk, sb plty-blky, sl

d hd, arg-slty tex, mtx; calc, 25%
ned-dk gy, mot, sb plty-blky, sft-sl frm,
'wxy, tr cal frags; fast stmg bri wh bl,
n fnt wh yel ring, thn yel brn stn

70%: MRLST: dk gy-blk, sb plty-blky, sl
frm-mod hd, arg-slty tex, mtx; calc, 30%
CHK: med-dk gy, mot, sb plty-blky, sft-sl frm,
rthy-sb wxy, tr cal frags; mod stmg bri wh bl,
even thn dull yel brn ring, tr stn

75%: MRLST: dk gy-blk, sb plty-blky, sl
frm-mod hd, arg-slty tex, mtx; calc, 25%
CHK: med-dk gy, mot, sb plty-blky, sft-sl frm,
rthy-sb wxy, tr cal frags; mod stmg bri wh bl,
even thn dull yel brn ring, tr stn

70%: MRLST: dk gy-blk, sb plty-blky, sl
frm-mod hd, arg-slty tex, mtx; calc, 30%
CHK: med-dk gy, mot, sb plty-blky, sft-sl frm,
rthy-sb wxy; mod stmg bri wh bl, even thk bri
wh yel ring, tr stn

65%: MRLST: dk gy-blk, <
frm-mod hd, arg-slty tex, r
CHK: med-dk gy, mot, sh
rthy-sb wxy; mod stmg bri
wh yel ring, tr stn
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MD: 7,644 MD: 7,739
Inclination: 88.71° Inclination: 90.71°
Azimuth: 177.07° Azimuth: 176.94°
VS: 1,356.04" VS: 1,450.88'
TVD: 6,201.13' TVD: 6,201.61'
TVD (ft) TVD (ft)
b plty-blky, sl 60%: MRLST: dk gy-blk, sb plty-blky, sl 70%: MRLST: dk gy-blk, sb plty-blky, sl 75%: MRLST: dk gy-blk, sb plty-blky, sl 80%: MRLST: dk gy-blk, sb plty-blky, sl

ntx; calc, 35%
plty-blky, sft-sl frm,
wh bl, even thk bri

frm-mod hd, arg-slty tex, mtx; calc, 40%
CHK: med-dk gy, mot, sb plty-blky, sft-sl frm,
rthy-sb wxy, tr pyr; mky bri wh bl, even mod
thk mod wh yel ring, mod stn

frm-mod hd, arg-slty tex, mtx; calc, 30%
CHK: med-dk gy, mot, sb plty-blky, sft-sl
frm, rthy-sb wxy; mky bri wh bl, even mod
thk mod wh yel ring, mod stn

CHK:

Louu

frm-mod hd, arg-slty tex, mtx; calc, 25%

rthy-sb wxy; mod stmg bri wh bl, even mod
thk mod wh yel ring, mod stn

frm-mod hd, arg-slty tex, mtx; calc, 20%
CHK: med-dk gy, mot, sb plty-blky, sft-sl frm,
rthy-sb wxy; mod stmg bri wh bl, even mod
thk mod wh yel ring, mod stn

med-dk gy, mot, sb plty-blky, sft-sl frm,

¥

s o
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MD: 7,834' MD: 7,929’ ML
Inclination: 89.41° Inclination: 89.17° Inc
Azimuth: 177.55° Azimuth: 177.83° Az
VS: 1,545.71" VS: 1,640.48' VS
TVD: 6,201.51' TVD: 6,202.69' TV
TVD (ft) TVD (ft) TVD (ft)

90%: MRLST: dk gy-blk, sb plty-blky, sl
frm-mod hd, arg-slty tex, mtx; calc, 10%
CHK: dk gy, occ mot, sb plty-blky, sft-sl frm,
rthy-sb wxy; mky bri wh bl, even thn mod wh
yel ring, tr stn

90%: MRLST: dk gy-blk, sb plty-blky, sl
frm-mod hd, arg-slty tex, mtx; calc, 10%
CHK: dk gy, occ mot, sb plty-blky, sft-sl frm,
rthy-sb wxy; mky bri wh bl, even thn mod wh
yel ring, tr stn

95%: MRLST: dk gy-blk, sb plty-blky, sl
frm-mod hd, arg-slty tex, mtx; calc, 5% CHK:
dk gy, occ mot, sb plty-blky, sft-sl frm, rthy-sb
wxy; mky bri wh bl, even thn mod yel ring, tr
stn

Soud

95%: MRLST: dk gy-blk, sb plty-blky, sl
frm-mod hd, arg-slty tex, mtx; calc, 5% CHK:
dk gy, occ mot, sb plty-blky, sft-sl frm, rthy-sb
wxy; mky bri wh bl, even thn mod yel ring, tr
stn

80%: MRLST: dl
frm-mod hd, arg
CHK: med-dk gy
sft-sl frm, rthy-st
mod yel ring, tr <
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): 8,024' MD: 8,120' MD: 8,216'
lination: 88.8° Inclination: 88.95° Inclination: 91.02°
muth: 177.97° Azimuth: 177.52° Azimuth: 177.92°
:1,735.21 VS: 1,830.96' VS: 1,926.73
D: 6,204.37' TVD: 6,206.26' TVD: 6,206.28'
TVD (ft) TVD (ft)
70%: MRLST: dk gy-blk, sb plty-blky, sl 65%: MRLST: dk gy-blk, sb plty-blky, sl

< gy-blk, sb plty-blky, sl

slty tex, mtx; calc, 20%

, occ It gy, mot, sb plty-blky,

) wxy; mKy bri wh bl, even thn
tn

80%: MRLST: dk gy-blk, sb plty-blky, sl
frm-mod hd, arg-slty tex, mtx; calc, 20%
CHK: med-dk gy, occ It gy, mot, sb plty-blky,
sft-sl frm, rthy-sb wxy; mky bri wh bl, even
thn mod yel ring, tr stn

frm-mod hd, arg-slty tex, mtx; calc, 30%

CHK: med-dk gy, occ It gy, mot, sb plty-blky,
sft-sl frm, rthy-sb wxy, tr fos frags, some pyr;
mod stmg bri wh bl, even thn mod yel ring, tr
stn

Soud

frm-mod hd, arg-slty tex, mtx; calc, 35%

stn

70%: MRLST: dk gy-blk, sb plty-blk

CHK: med-dk gy, occ It gy, mot, sb plty-blky, |frm-mod hd, arg-slty tex, mtx; calc, .
sft-sl frm, rthy-sb wxy, tr fos frags, some pyr; |CHK: med-dk gy, occ It gy, mot, sb
mod stmg bri wh bl, even thn mod yel ring, tr }sft-sl frm, rthy-sb wxy, tr fos frags, ti

bri wh bl, even thn mod wh yel ring,
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MD: 8,311 MD: 8,407
Inclination: 89.08° Inclination: 89.05°
Azimuth: 176.68° Azimuth: 176.1°
VS: 2,021.54' VS: 2,117.43'
TVD: 6,206.2' TVD: 6,207.77"'
TVD () (A4 AUY)
65%: MRLST: dk gy-blk, sb plty-blky, sl 65%: MRLST: dk gy-blk, sb plty-blky, sl 55%: MRLST: dk gy-blk, sb plty-blky, sl 55% CHK: It-med gy, occ dk gy, mot, sb 70% C
/, sl frm-mod hd, arg-slty tex, mtx; calc, 35% frm-mod hd, arg-slty tex, mtx; calc, 35% frm-mod hd, arg-slty tex, mtx; calc, 45% plty-blky, sft-sl frm, rthy-sb wxy, occ imbd cal, | plty-blk
30% CHK: med-dk gy, occ It gy, mot, sb plty-blky, | CHK: med-dk gy, occ It gy, mot, sb plty-blky, |CHK: It-med, occ dk gy, mot, sb plty-blky, 45%: MRLST: dk gy-blk, sb plty-blky, sl 30%: N
Ity-blky, | sft-sl frm, rthy-sb wxy, tr fos frags, some pyr; | sft-sl frm, rthy-sb wxy, tr fos frags, tr pyr; mod |sft-sl frm, rthy-sb wxy, tr fos frags, mod od; frm-mod hd, arg-slty tex, mtx; calc; mod-fast | frm-mc
P y y y g py! y y g py! y y g g
" pyr; mky -} mky bri wh bl, even thn mod wh yel ring, tr stmg bri wh bl, even mod thk bri wh yel ring, -Jmod stmg bri wh bl, even mod thk bri wh yel -} stmg bri wh bl, even thin dull wh yel ring, mod-fe
tr stn stn mod stn ring, mod stn mod stn yel ring
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,460 8,470

8,500 8,510

8,590 8,600 8,610

8,650 8,660 8,670 :

HK: It-med gy, occ dk gy, mot, sb

y, sft-sl frm, rthy-sb wxy, occ imbd cal,
sb plty-blky, sl

mtx; calc, g od;

st stmg bri wh bl, even thin dull wh

ARLST: dk gy-blk
d hd, arg-slty tex

J, mod stn

MD: 8,502'
Inclination: 88.34°
Azimuth: 176.42°

VS: 2,212.32'
TVD: 6,209.93'
TVD )

MD: 8,597
Inclination: 88.52°
Azimuth: 176.36°

80% CHK: It-med gy, occ wht-crm, mot, sb
plty-blky, sft-sl frm, rthy-sb wxy, 20%:
MRLST: dk gy-blk, sb plty-blky, sl frm-mod
hd, arg-slty tex, mtx; calc, g od; fast stmg bri
wh bl, even thin dull wh yel ring, mod stn

75% CHK: It-med gy, occ dk gy, mot, sb
plty-blky, sft-sl frm, rthy-sb wxy, 25%:
MRLST: dk gy-blk, sb plty-blky, sl frm-mod
hd, arg-slty tex, mtx; calc, g od; fast stmg bri
wh bl, even thin dull wh yel ring, mod stn

VS: 2,307.18'
TVD: 6,212.53'
TVD ()

85% CHK: wht-crm, It-med gy, mot, sb
plty-blky, sft-sl frm, rthy-sb wxy, 15%:
MRLST: dk gy-blk, sb plty-blky, sl frm-mod
hd, arg-slty tex, mtx; calc, g od; slow-mod
stmg bri wh bl, even mod thk bri yel amb
ring, thk stn

90% CHK: wht-crm, lt-me
plty-blky, sft-sl frm, rthy-sl
MRLST: dk gy-blk, sb plty
hd, arg-sity tex, mtx; calc,
stmg bri wh bl, even mod

ring, thk stn
|

e

i
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,680 8,690 8,700 8,710 8,720 8,730 8,740 8,750 8,760 8,770 8,780 8,790 8,800 8,810 8,820 8,830 8,840 8,850 8,860 8,870 8,880 8,890 €
; _ 5850 5850 7 7 7
MD: 8,693' MD: 8,789 MD: 8,884’
Inclination: 89.41° Inclination: 90.8° Inclination: 91.02°
Azimuth: 175.39° Azimuth: 175.47° Azimuth: 177.17°
VS: 2,403.1' VS: 2,499.05' VS: 2,593.95'
TVD: 6,214.27" TVD: 6,214.09' TVD: 6,212.58'
TVD (ft) TVD (ft)
d gy, mot, sb 95% CHK: wht-crm, It-med gy, mot, sb 95% CHK: wht-crm, It-med gy, mot, sb 95% CHK: wht-crm, It-med gy, mot, sb 90% CHK: It-med gy, occ dk gy, mot, sb
) wxy, 10%: plty-blky, sft-sl frm, rthy-sb wxy, 5%: MRLST: | plty-blky, sft-sl frm, rthy-sb wxy, 5%: MRLST: |plty-blky, sft-s| frm, rthy-sb wxy, 5%: MRLST: | plty-blky, sft-sI frm, rthy-sb wxy, 10%:
-blky, sl frm-mod dk gy-blk, sb plty-blky, sl frm-mod hd, dk gy-blk, sb plty-blky, sl frm-mod hd, dk gy-blk, sb plty-blky, sl frm-mod hd, MRLST: dk gy-blk, sb plty-blky, sl frm-mod
g od; slow-mod arg-slty tex, mtx; calc, g od; slow-mod stmg arg-slty tex, mtx; calc, tr imbd cal, g od; arg-slty tex, mtx; calc, tr imbd cal, g od; hd, arg-slty tex, mtx; calc, mod chk flor, g od
thk bri yel amb bri wh bl, even mod thk bri wh gn ring, mod -} slow-mod stmg bri wh bl, even mod thk bri slow-mod stmg bri wh bl, even mod thk bri slow-mod stmg bri wh bl, even mod thk bri
stn wh gn ring, mod stn wh gn ring, mod stn wh gn ring, mod stn
i | | i | | | |
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5850 7 7 5850 7 7 5850
MD: 8,979 MD: 9,075
Inclination: 89.18° Inclination: 89.08°
Azimuth: 177.37° Azimuth: 176.73°
VS: 2,688.76' VS: 2,784.6'
TVD: 6,212.42' TVD: 6,213.87"
TVD (ft) TVD (ft) TVD (ft)

90% CHK: It-med gy, occ dk gy, mot, sb
plty-blky, sft-sl frm, rthy-sb wxy, 10%:
MRLST: dk gy-blk, sb plty-blky, sl frm-mod

| hd, arg-slty tex, mtx; calc, mod chk flor, g od;
slow-mod stmg bri wh bl, even thk bri wh gn
ring, thk stn

85% CHK: It-med gy, occ dk gy, mot, sb
plty-blky, sft-sl frm, rthy-sb wxy, 15%:
MRLST: dk gy-blk, sb plty-blky, sl frm-mod
hd, arg-slty tex, mtx; calc, mod chk flor, g od;
slow-mod stmg bri wh bl, even thk bri wh gn
ring, thk stn

75% CHK: It-med gy, occ dk gy, mot, sb
plty-blky, sft-sl frm, rthy-sb wxy, 25%:
MRLST: dk gy-blk, sb plty-blky, sl frm-mod
hd, arg-slty tex, mtx; calc, mod chk flor, g od;
mky bri wh bl, even thk bri wh gn ring, thk
stn

Louu

75% CHK: It-med gy, occ dk gy, mot, sb
plty-blky, sft-sl frm, rthy-sb wxy, 25%:
MRLST: dk gy-blk, sb plty-blky, sl frm-mod
hd, arg-slty tex, mtx; calc, scatt bent, g od;
mky bri wh bl, even thk bri wh gn ring, thk
stn

80% CHK: It-me
plty-blky, sft-sl fr
MRLST: dk gy-b
hd, arg-slty tex,
od; mod stmg br
wh gn ring, thk <
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MD: 9,171 MD: 9,266'
Inclination: 90.49° Inclination: 88.43°
Azimuth: 176.88° Azimuth: 177.57°
VS: 2,880.46' VS: 2,975.27
TVD: 6,214.23' TVD: 6,215.13'
TVD (ft) TVD (ft)

d gy, occ dk gy, mot, sb
m, rthy-sb wxy, 20%:

Ik, sb plty-blky, sl frm-mod
mtx; calc, scatt bent, mod
i wh bl, even mod thk mod

tn
|

80% CHK: It-med gy, occ dk gy, mot, sb

plty-blky, sft-sl frm, rthy-sb wxy, 20%:

MRLST: dk gy-blk, sb plty-blky, sl frm-mod
hd, arg-slty tex, mtx; calc, scatt bent, mod
od; mod stmg bri wh bl, even mod thk mod

wh gn ring, thk stn
| |

60% CHK: med gy, occ dk gy, mot, sb
plty-blky, sft-sl frm, rthy-sb wxy, 40%:

frags, mod od; mod-fast stmg bri wh b
even thn fnt yel amb ring, mod stn

MRLST: dk gy-blk, sb plty-blky, sl frm-mod
hd, arg-slty tex, mtx; calc, scatt bent, cal

60% CHK: med gy, occ dk gy, mot, sb
plty-blky, sft-sl frm, rthy-sb wxy, 40%:

even thn fnt yel amb ring, mod stn

MRLST: dk gy-blk, sb plty-blky, sl frm-mod
hd, arg-slty tex, mtx; calc, scatt bent, cal
frags, mod od; mod-fast stmg bri wh bl,

65% CHK: med gy, occ dk gy, mot,
plty-blky, sft-sl frm, rthy-sb wxy, 359
IMRLST: dk gy-blk, sb plty-blky, sl fr
hd, arg-slty tex, mtx; calc, scatt ben
frags, mod od; mod-fast stmg bri wt
even mod thk mod grn wh ring, moc
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,340 9,350 9,360 9,370 9,380 9,390 9,400 9,410 9,420 9,430 9,440 9,450 9,460 9,470 9,480 9,490 9,500 9,510 9,520 9,530 9,540 9,550 ¢
L e e
7 7 ; 5850 7 _ 7 7 5850
MD: 9,361 MD: 9,457 MD: 9,552'
Inclination: 90.4° Inclination: 90.22° Inclination: €
Azimuth: 177.11° Azimuth: 178.03° Azimuth: 17
VS: 3,070.08' VS: 3,165.87" VS: 3,260.7'
TVD: 6,216.1' TVD: 6,215.58' TVD: 6,215.
TVD (ft) TVD (ft)
sb 70% CHK: It-med gy, occ dk gy, mot, sb 80% CHK: It-med gy, occ dk gy, mot, sb 85% CHK: It-med gy, occ dk gy, mot, sb
o: plty-blky, sft-sl frm, rthy-sb wxy, 30%: plty-blky, sft-sl frm, rthy-sb wxy, 20%: plty-blky, sft-sl frm, rthy-sb wxy, 15%: 85% CHK: It-med gy, occ dk gy, mot, sb 85% Cl
m-mod MRLST: dk gy-blk, sb plty-blky, sl frm-mod MRLST: dk gy-blk, sb plty-blky, sl frm-mod MRLST: dk gy-blk, sb plty-blky, sl frm-mod plty-blky, sft-sl frm, rthy-sb wxy, 15%: plty-blk
, cal hd, arg-slty tex, mtx; calc, scatt bent, cal hd, arg-slty tex, mtx; calc, mod chk flor, g od; | hd, arg-slty tex, mtx; calc, mod chk flor, g od; | MRLST: dk gy-blk, sb plty-blky, sl frm-mod MRLST
b, frags, mod od; mod-fast stmg bri wh bl, fast stmg bri wh bl, even mod thk mod grn fast stmg bri wh bl, even mod thk mod grn hd, arg-slty tex, mtx; calc, g od; fast stmg bri -}hd, arg
| stn even mod thk mod grn wh ring, mod stn wh ring, mod stn wh ring, mod stn wh bl, even thk bri grn wh ring, thk stn wh bl, €
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5850 7 _ 5850 7 _
MD: 9,647 MD: 9,742'
9.6° Inclination: 88.98° Inclination: 89.16°
3.2° Azimuth: 176.45° Azimuth: 176.62°
VS: 3,355.6' VS: 3,450.48'
73! TVD: 6,216.91' TVD: 6,218.45'
TVD (ft) TVD (ft)
80% CHK: It-med gy, occ dk gy, mot, sb 80% CHK: It-med gy, occ dk gy, mot, sb 85% CHK: It-med gy, occ dk gy, mot, sb 95% CHK: It-med gy, occ

1K: It-med gy, occ dk gy, mot, sb

y, sft-sl frm, rthy-sb wxy, 15%:

 dk gy-blk, sb plty-blky, sl frm-mod
slty tex, mtx; calc, g od; fast stmg bri

Em:%xczm%é:ﬂ_:m;:xmﬁs
| | | |

plty-blky, sft-sl frm, rthy-sb wxy, tr cal incl
20%: MRLST: dk gy-blk, sb plty-blky, sl
frm-mod hd, arg-slty tex, mtx; calc, mod chk
flor, g od; mod stmg bri wh bl, even thk bri
grn wh :,:o, thk mﬁ,s 7 7

plty-blky, sft-sl frm, rthy-sb wxy, tr cal incl
20%: MRLST: dk gy-blk, sb plty-blky, sl
frm-mod hd, arg-slty tex, mtx; calc, mod chk
flor, g od; mod stmg bri wh bl, even thk bri
grn wh :,:o, thk mﬁ,s 7 7

plty-blky, sft-sl frm, rthy-sb wxy, tr cal incl
15%: MRLST: dk gy-blk, sb plty-blky, sl
frm-mod hd, arg-slty tex, mtx; calc, mod chk
flor, g od; mod-fast stmg bri wh bl, even thk
brigrn s,\: ring, %,_A stn 7 7

Louy

plty-blky, sft-sl frm, rthy-sl
MRLST: dk gy-blk, sb plty
hd, arg-slty tex, mtx; calc,
mod-fast stmg bri wh bl, €
ring, ﬁ:_mmﬁ: 7
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MD: 9,838 MD: 9,933
Inclination: 90.49° Inclination: 89.35°
Azimuth: 177.28° Azimuth: 176.59°
VS: 3,546.32' VS: 3,641.18'
TVD: 6,218.74' TVD: 6,218.87"
TVD (ft) TVD (ft)
60% CHK: med gy, occ dk gy, mot, sb
dk gy, mot, sb 75% CHK: It-med gy, occ dk gy, mot, sb plty-blky, sft-sl frm, rthy-sb wxy, tr cal incl 65%: MRLST: dk gy-blk, sb plty-blky, sl 75%: MRLST: dk gy-blk, sb plty-blky, sl
) wxy, tr cal incl 5%:| plty-blky, sft-sl frm, rthy-sb wxy, tr cal incl 40%: MRLST: dk gy-blk, sb plty-blky, sl frm-mod hd, arg-slty tex, mtx; calc 35% frm-mod hd, arg-slty tex, mtx; calc 25%
-blky, sl frm-mod 25%: MRLST: dk gy-blk, sb plty-blky, sl frm-mod hd, arg-slty tex, mtx; calc, abnt CHK: med gy, occ dk gy, mot, sb plty-blky, CHK: med gy, occ dk gy, mot, sb plty-blky,
mod chk flor, g od; | frm-mod hd, arg-slty tex, mtx; calc, mod od, bent, tr cal frags, mod od, mod-fast stmg bri | sft-sl frm, rthy-sb wxy, tr cal incl, scatt bent, sft-sl frm, rthy-sb wxy, tr cal incl, scatt bent, 1
ven thk bri grn wh } mod-fast stmg bri wh bl, even mod thk mod wh bl, even mod thk mod grn wh ring, mod tr cal frags, mod od, mod stmg bri wh bl, cal frags, mod od, mod stmg bri wh bl, even
7 7 grn wh ring, mod stn stn even mod yel-wht ring, fr stn mod yel-wht ring, fr stn
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80%: MRLST: dk gy-blk, sb plty-blky, sl
frm-mod hd, arg-slty tex, mtx; calc 20%
CHK: med gy, occ dk gy, mot, sb plty-blky,
sft-sl frm, rthy-sb wxy, tr cal incl, tr cal frags,
mod od, mod stmg bri wh bl, even mod
yel-wht ring, fr stn

85%: MRLST: dk gy-blk, sb plty-blky, sl
frm-mod hd, arg-slty tex, mtx; calc 15%
CHK: med gy, occ dk gy, mot, sb plty-blky,
sft-sl frm, rthy-sb wxy, tr cal incl, tr cal frags,
mod od, mod stmg bri wh bl, even mod
yel-wht ring, fr stn

70%: MRLST: dk gy-blk, sb plty-blky, sl
frm-mod hd, arg-slty tex, mtx; calc 30%
CHK: med gy, occ dk gy, mot, sb plty-blky,
sft-sl frm, rthy-sb wxy, scatt bent, tr cal frags,
mod od, mod stmg bri wh bl, even mod
yel-wht ring, fr stn

65%: MRLST: dk gy-blk, sb plty-blky, sl
frm-mod hd, arg-slty tex, mtx; calc 35%
CHK: med gy, occ dk gy, mot, sb plty-blky,
sft-sl frm, rthy-sb wxy, scatt bent, tr cal frags,
mod od, mod stmg bri wh bl, even mod
yel-wht ring, fr stn
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MD: 10,028" MD: 10,124 MD: 10,
Inclination: 89.48° Inclination: 88.67° Inclinati
Azimuth: 176.37° Azimuth: 175.78° Azimutt
VS: 3,736.07" VS: 3,831.97" VS: 3,9
TVD: 6,219.84' TVD: 6,221.39' TVD: 6,
TVD (ft) TVD (ft) TVD (ft)

65%: MRLST: d
frm-mod hd, arg
CHK: med gy, 0
sft-sl frm, rthy-st
mod od, mod st
yel-wht ring, fr s
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h 7 7 5850 ; 7 5850 7 7 ;

218 MD: 10,314' MD: 10,409

on: 90.8° Inclination: 89.78° Inclination: 89.57°

. 177.97° Azimuth: 177.8° Azimuth: 177.43°

25.82' VS: 4,021.57 VS: 4,116.36'

221.83' TVD: 6,221.34' TVD: 6,221.88'

TVD (ft) TVD (Tt

k gy-blk, sb plty-blky, sl

-slty tex, mtx; calc 35%

cc dk gy, mot, sb plty-blky,

) WXy, scatt bent, tr cal frags,
ng bri wh bl, even mod

n

65%: MRLST: dk gy-blk, sb plty-blky, sl
frm-mod hd, arg-slty tex, mtx; calc 35%
CHK: med gy, occ dk gy, mot, sb plty-blky,
sft-sl frm, rthy-sb wxy, tr bent, tr cal frags,
mod od, mod stmg bri wh bl, even mod

yel-wht ring, fr stn

60%: MRLST: dk gy-blk, sb plty-blky, sl
frm-mod hd, arg-slty tex, mtx; calc 40%
CHK: med gy, occ dk gy, mot, sb plty-blky,
sft-sl frm, rthy-sb wxy, tr cal frags, mod od,
mod stmg bri wh bl, even mod yel-wht ring,
mod stn

55%: MRLST: dk gy-blk, sb plty-blky, sl
frm-mod hd, arg-slty tex, mtx; calc 45%
CHK: med gy, occ dk gy, mot, sb plty-blky,
sft-sl frm, rthy-sb wxy, tr cal frags, mod od,
mod stmg bri wh bl, even mod yel-wht ring,

mod stn

50%: MRLST: dk gy-blk, sb plty-blk
frm-mod hd, arg-slty tex, mtx; calc !
CHK: med gy, occ dk gy, mot, sb p
sft-sl frm, rthy-sb wxy, tr cal frags, 1
mod stmg bri wh bl, even mod yel-\
fr stn
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MD: 10,504' MD: 10,599'
Inclination: 89.29° Inclination: 90.49°
Azimuth: 177.24° Azimuth: 177.72°
VS: 4,211.17 VS: 4,305.97'
TVD: 6,222.83' TVD: 6,223.01'
TVD () VoY
y, sl 55% CHK: It-med gy, occ dk gy, mot, sb 60% CHK: It-med gy, occ dk gy, mot, sb 60% CHK: It-med gy, occ dk gy, mot, sb 80% CHK: It-med gy, wht-crm, mot, sb 90% C
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ty-blky, 45%: MRLST: dk gy-blk, sb plty-blky, sl 40%: MRLST: dk gy-blk, sb plty-blky, sl 40%: MRLST: dk gy-blk, sb plty-blky, sl 20%: MRLST: dk gy-blk, sb plty-blky, sl 10%: |
nod od, frm-mod hd, arg-slty tex, mtx; calc, mod od, | frm-mod hd, arg-slty tex, mtx; calc, mod od, | frm-mod hd, arg-slty tex, mtx; calc, mod od, frm-mod hd, arg-slty tex, mtx; calc, g od, frm-m
vht ring, mod stmg bri wh bl, even mod yel-wht ring, fast stmg bri wh bl, even mod-thk yel-wht fast stmg bri wh bl, even mod-thk yel-wht fast stmg bri wh bl, even mod-thk yel-wht fast st
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MD: 10,695’ MD: 10,791" A
Inclination: 90.22° Inclination: 90.49° I
Azimuth: 176.84° Azimuth: 178.33° /
VS: 4,401.79' VS: 4,497.57 \
TVD: 6,222.41' TVD: 6,221.82' T
TV (it) TVD (ft)

’HK: It-med gy, wht-crm, mot, sb

Ky, sft-sl frm, rthy-sb wxy, occ cal incl
VIRLST: dk gy-blk, sb plty-blky, sl

od hd, arg-slty tex, mtx; calc, g od,
mg bri wh bl, even mod-thk yel-wht

10d stn
|

95% CHK: wht-crm, It gy, occ med gy, mot,
sb plty-blky, sft-sl frm, rthy-sb wxy, occ cal
incl 5%: MRLST: dk gy-blk, sb plty-blky, sl
frm-mod hd, arg-slty tex, mtx; calc, g od,
fast stmg bri wh bl, even mod-thk yel-wht
ring, mod stn

65% CHK: med-dk gy, occ dk gy-brn, mot,
sb plty-blky, sft-sl frm, rthy-sb wxy, occ cal
incl 35%: MRLST: dk gy-blk, sb plty-blky, sl
frm-mod hd, arg-slty tex, mtx; calc, tr foss
frags, some bent, mod od, fast stmg bri wh
bl, even mod-thk yel-wht ring, mod stn

60% CHK: med-dk gy, occ dk gy-brn, mot,
sb plty-blky, sft-sl frm, rthy-sb wxy, occ cal
incl 40%: MRLST: dk gy-blk, sb plty-blky, sl
frm-mod hd, arg-slty tex, mtx; calc, tr foss
frags, some bent, mod od, mod stmg bri
wh bl, even mod yel-wht ring, fr stn

55% CHK: med-dk gy, oc
sb plty-blky, sft-sl frm, rth
incl 45%: MRLST: dk gy-|
frm-mod hd, arg-slty tex,
bent, mod od, mod stmg
mod yel-wht ring, fr stn
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JL- TImT s b ™ ™ toaT b b ™ s b b ™ s
1D: 10,886 MD: 10,910 MD: 10,965
clination: 88.73° Inclination: 89.01° Inclination: 89.01°
zimuth: 178.71° Azimuth: 178.41° Azimuth: 178.41°
'S: 4,592.24' VS: 4,616.15' VS: 4,670.96'
VD: 6,222.47" TVD: 6,222.94' TVD: 6,223.89'
VO TVD (ft)
¢ dk gy-brn, mot,
y-sb wxy, occ cal 75-85% CHK: It-med gy, occ dk gy, mot, sb plty-blky,
lk, sb plty-blky, sl sft-sl frm, rthy-sb wxy, tr cal incl 25-15%: MRLST: dk
mtx; calc, some gy-blk, sb plty-blky, sl frm-mod hd, arg-slty tex, mtx;
bri wh bl, even calc, tr bent, mod od, fast stmg bri wh bl, even
o5 m:oa-ﬁ:x yel-wht ring, mod stn 8500
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