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Colorado County Weld

USA Rig Number Ensign 128
05-123-37579

DJ Basin Field Wattenberg
9/12/2013 Drilling Completed 9/22/2013

485' FSL 799' FEL (Lat: 40.33534, 104.34291)

470' FNL 1312' FEL (Lat: 40.34769, 104.34556)

4531 K.B. Elevation 4546'
5850 To 10952 Total Depth 10952’
Niobrara B-Chalk

H20, LSND

Company Bonanza Creek

Name Paul McKay
Company Bonanza Creek

Address 410 17th Street
Denver, CO 80:
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MD: 5,879 MD: 5,911" MD: 5,942 MD: 5,973"
TVD: 5,821.66" TVD: 5,851.47" TVD: 5,879.74" TVD: 5,907.25"
Inclination: 20.2 ° Inclination: 22.6 ° Inclination: 25.9 ° Inclination: 28.9 °
Azimuth: 354.4 ° Azimuth: 354.6 ° Azimuth: 356 ° Azimuth: 355.3 °
VS: -330.88" VS: -318.19" VS: -305.51" VS: -291.29"
Well Bore
TVD(ft) TVD(ft)
TVD
80-75% SLTY SH: medgy , occ It gy - dk gy, mod sft - 85% SLTY SH: med gy, occ very dk gy, mod sft- sl 85-80% SLTY <
1 sl firm, sb biky - blky, occ plty, rthy - gt, mtx; arg - slty, = firm, sb blky - blky, occ plty, rthy - gt, mtx; arg - slty, sl | sl firm, sb blky -
sl calc,20-25 % SHY SS: off wh - med gy, occ s&p , calc, tr pyr, occ sdy sh 15% SHY SS: off wh -dk gy, | sl calc, tr pyr, o
vf-f gr,sb ang - sb rd, mod srt, mod hd - hd, sb blky - | occ s&p , vf-f gr,sb ang - sb rd, mod srt, mod hd - hd, | dk gy, occ s&p,
6000 W__mk mics, sl calc, occ SS sb blky - blky, mics, tr pyr, sl calc, tr SS hd - hd, sb blky
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MD: 6,002

TVD: 5,932.2"
Inclination: 32.4 °
Azimuth: 355.3 °
VS: -276.56"

MD: 6,034

TVD: 5,958.8"
Inclination: 35.1 °
Azimuth: 354.6 °
VS: -258.83"

MD: 6,064 '

TVD: 5,982.84"
Inclination: 38.4 °
Azimuth: 354.1°
VS: -240.92"

MD: 6,127

TVD: 6,030.29"
Inclination: 44.1 °
Azimuth: 354.4 °
VS:-199.6"

MD: 6,096’
TVD: 6,007.46"
Inclination: 41 °
Azimuth: 354.1 °
VS: -220.52"

MD: 6,158

TVD: 6,051.98"
Inclination: 47.1 °
Azimuth: 355.7 °
VS: -177.52"

MD: 6,190

TVD: 6,073.12"
Inclination: 50.2 °
Azimuth: 356.6 °
VS: -153.61"

TVD (ft)

H: med gy, occ very dk gy, mod sft -
blky, occ plty, rthy - gt, mtx; arg - slty,
c sdy sh 15-20% SHY SS: off wh -
vf-f gr,sb ang - sb rd, mod srt, mod

- blky, mics, tr pyr, sl calc, tr SS

85-90% SLTY SH: It gy-med gy, occ dk gy, mod sft -
sl firm, sb blky - blky, occ plty, rthy - gt, mtx; arg - slty,
sl calc, tr pyr, occ sdy sh 15-10% SHY SS: off wh - dk
gy, occ s&p , vf-f gr,sb ang - sb rd, mod srt, mod hd -
hd, sb blky - blky, mics, v tr pyr, sl calc, tr SS

95% SLTY SH: med gy, occ dk gy, mod sft - sl firm,

sb blky - blky, occ plty, rthy - gt, mtx; arg - slty, sl calc,
tr pyr, occ sdy sh 5% SHY SS: off wh - dk gy, occ s&p
, vi-f gr,sb ang - sb rd, mod srt, mod hd - hd, sb blky -
blky, mics, v tr pyr, sl calc, tr SS

TVD (ft)

97% SLTY SH: med gy, occ dk gy, mod sft - sl
firm, sb blky - blky, occ plty, rthy - gt, mtx; arg - slty,
sl calc, tr pyr, occ sdy sh 3% SHY SS: off wh - dk
gy, occ s&p , vf-f gr,sb ang - sb rd, mod srt, mod
hd - hd, sb blky - blky, mics, v tr pyr, sl calc, tr SS

T 4 . 1 i
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Azimuth: 356.7 °
VS:-129.39"

Azimuth: 354.8 °
VS:-104.11"

95-90% SLTY SH: med gy, occ It & dk gy, mod sft - sl
firm, sb blky - blky, occ plty, rthy - gt, mtx; arg - slty, sl

Inclination: 60.8 ° Inclination: 64.6 °
Azimuth: 353.2 ° Azimuth: 353.2 °

VS: -77.69' VS:-50.17"
7 7 7 7

calc, tr pyr, occ sdy sh 5-0% SHY SS: off wh - dk gy, occ 80-20% CHK: wht crm-It gy brn, mot, some bndd, sb

s&p , vf-f gr,sb ang - sb rd, mod srt, mod hd - hd, sb
blky - blky, mics, tr pyr, sl calc, tr SS 0-5% CHK: It gy
brn, mot, some bndd, sb blky-blky, sft- sl frm, rthy-sb

blky-blky, sft- sl frm, rthy-sb wxy, mtx; v calc, 15-80%
MRLST: med - dk gy, blk, sb plty - blky, sl frm - mod
hd, arg-slty tex, mtx;5-0% SLTY SH: med gy, occ It &

wxy, mtx; v calc, 0-5% MRLST: med - dk gy, blk, sb plty - dk gy, mod sft - sl firm, sb blky - blky, occ plty, rthy -

blky, sl frm - mod hd, arg-sity tex, mtx; calc, some
dissm pyr, tr bent, mod - slow stmg cut, br wht bl flor,
even thin mod yel/wht ring, sl tr yel-brn stn

W8 S

gt, mtx; arg - slty, sl calc, tr pyr, occ sdy sh; calc, occ
pyr, occ bent, mod - slow stmg cut, v br wht bl flor,
even v thk bri yel/wht-amb ring, mod yel-brn stn

Inclination: 68 °
Azimuth: 355 °
VS: -20.93"

Inclination: 69.3 °
Azimuth: 355.5 °
VS:7.85'

95% MRLST: med - dk gy, blk, sb plty - blky, sl frm -
mod hd, arg-slty tex, mtx; 5% CHK: wht crm-It gy brn,
mot, some bndd, sb blky-blky, sft- sl frm, rthy-sb wxy,
mtx; v calc, calc, occ pyr, occ bent, mod - slow stmg
cut, v br wht bl flor, even thn mod yel/wht ring, mod
yel-brn stn

Inclination: 70.9 °
Azimuth: 355.5 °
VS: 36.89'

TVD (ft)

90-55%: MRLST: med - dk gy, blk
frm - mod hd, arg-slty tex, mtx; cal
CHK: It gy, It gy brn, mot, sb blky-t
rthy-sb wxy, mtx; v calc, occ uphol
slty sh, mod - slow stmg cut, br wf
mod yel/wht-amb ring, mod yel-brr

£
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'sb plty - blky, sl 65-70% CHK: It gy, It gy brn, mot, sb blky-blky, sft- sl
C, tr pyr 10-45% frm, rthy-sb wxy, mtx; v calc, occ uphole contaminents 93-75% CHK: It gy, It gy brn, mot, sb blky-blky, sft- sl frm, rthy-sb wxy,
Iky, sft- sl frm, of slty sh and sh ss, tr bent 35-30% MRLST: med - dk mot, mtx; v calc, occ uphole contaminents of slty sh 7-25% MRLST: 85-90% CHK: It gy- med gy, occ dk gy
e contaminents of gy, blk, sb plty - blky, sl frm - mod hd, arg-sity tex, occ med - dk gy, blk, sb plty - blky, sl frm - mod hd, arg-slty tex, occ sl wxy, mot, mtx; v calc, 15-10%: MRLST
t bl flor, even thk bndd, mtx; calc, tr pyr, mod - slow stmg cut, br wht bl bndd, mtx; calc, tr pyr, occ rex! cal, mod - slow stmg cut, br wht bl flor, mod hd, arg-slty tex, occ bndd, mtx; m
1 Stn flor, even thk mod yel/wht-amb ring, mod yel-brn stn even thk mod yel/wht-amb ring, mod yel-brn stn stmg cut, br wht bl flor, even thk mod
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 6,206.36" TVD: 6,205.96" TVD: 6,205.58" TVD: 6,205.47" TVD: 6,205.63" TVD: 6,205.84" TVD: 6,205.87" TVD: 6,2
ation: 90.6 ° Inclination: 90.9 ° Inclination: 90.5 ° Inclination: 89.9 ° Inclination: 89.5 ° Inclination: 89.7 ° Inclination: 90.2 ° Inclinatic
uth: 355.8 ° Azimuth: 355.8 ° Azimuth: 355.8 ° Azimuth: 356 ° Azimuth: 356.6 ° Azimuth: 356.6 ° Azimuth: 356.2 ° Azimuth:
276.9" VS: 307.77" VS: 338.64" VS: 369.51" VS:400.36" VS: 430.2" VS: 461.05" VS: 491.
VO (I

. mot, sb blky-blky, sft- sl frm, rthy-sb 95% CHK: It gy- med gy, It brn, occ dk gy, mot, sb blky-blky, sft- sl frm, rthy-sb 97-95% CHK: It gy- med gy, It brn, mot, sb blky-blky, sft
: med - dk gy/blk, sb plty - blky, sl frm - wxy, mot, mtx; v calc, 5%: MRLST: med - dk gy/blk, sb plty - blky, sl frm - mod hd, mtx; v calc, 3-5%: MRLST: med - dk gy/blk, sb plty - blk:
od g calc, con with cmt, mod - slow arg-slty tex, occ bndd, mtx; mod g calc, scat inoc fos, mod - slow stmg cut, br tex, occ bndd, mtx; mod g calc, scat inoc fos, v fst stmg
el/wht-amb ring, mod yel-brn stn wht bl flor, even thk mod yel/wht-amb ring, mod yel-brn stn g0 Whtlylw ring, v thk ylw-brn stn
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8 ' MD: 6,899 MD: 6,930 MD: 6,962 MD: 6,993 MD: 7,024 MD: 7,055 MD: 7,086
05.63" TVD: 6,205.25" TVD: 6,204.82" TVD: 6,204.31" TVD: 6,203.72" TVD: 6,203.18" TVD: 6,202.93" TVD: 6,20
n: 90.7 ° Inclination: 90.7 ° Inclination: 90.9 ° Inclination: 90.9 ° Inclination: 91.3 ° Inclination: 90.7 ° Inclination: 90.2 ° Inclination
356.2 ° Azimuth: 356.6 °© Azimuth: 356.2 ° Azimuth: 356.7 °© Azimuth: 356.9 °© Azimuth: 357.3° Azimuth: 357.6 ° Azimuth: 2
9' VS: 522.75" VS: 553.59"' VS: 585.42" VS: 616.24" VS: 647.04" VS: 677.83" VS: 708.5i
rvD (ft)

- sl frm, rthy-sb wxy, mot,
/, sl frm - mod hd, arg-slty
cut, br wht bl flor, even br thk

95-100% CHK: It gy- med gy, mot, sb blky-blky, sft- s| frm, rthy-sb wxy, mot, mtx; v calc,
5-0%: MRLST: med - dk gy/blk, sb plty - blky, sl frm - mod hd, arg-slty tex, occ bndd, mtx;

mod g calc, v fst stmg cut, br wht bl flor, even br thk wht/ylw ring, v thk ylw-brn stn

8000

80-85% CHK: med gy-dk gy, occ It gy & It-dk brn chk, mot, sb blky-blky, sft- sl
rthy-sb wxy, mot, mtx; v calc,20-15%: MRLST: med - dk gy/blk, sb plty - blky,
mod hd, arg-slty tex, occ bndd, mtx; mod g calc, scat inoc fos, occ bent, tr pyr
- slow stmg cut, br wht bl flor, even thk mod yel/wht-amb ring, mod yel-brn stn
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,090 7,100 7,110 7,120 7,130 7,140 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 q
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' MD: 7,115" MD: 7,147 MD: 7,178 MD: 7,209 MD: 7,240 MD: 7,271" MD: 7,302
2.61" TVD: 6,202.08" TVvD: 6,201.66 " TVD: 6,201.74" TVD: 6,201.96" TVD: 6,202.31" TVD: 6,202.85" TVD: 6,203.3
91 ° Inclination: 91.1 ° Inclination: 90.4 ° Inclination: 89.3 ° Inclination: 89.9 ° Inclination: 88.8 ° Inclination: 89.2 ° Inclination: 8¢
58.1 °© Azimuth: 358 °© Azimuth: 357.8 ° Azimuth: 357.4 ° Azimuth: 357.3° Azimuth: 357.6 ° Azimuth: 357.4 ° Azimuth: 358
3 ! VS: 737.34"' VS: 769.08" VS: 799.85" VS: 830.64"' VS: 861.42" VS:892.2' VS:922.96'

TVD (Tt

frm, 95-90% CHK: med gy- It gy, occ bndd, sb blky-blky, sft- sl frm, rthy-sb wxy, mot, mtx; v 90-85% CHK: med gy- It gy, occ bndd, sb blky-blky, sft- sl frm, rthy-sb wxy, mot, mtx; v calc 95-9
S| frm - calc 5-10% MRLST: dk gy-blk, blky-sb blky, sl frm - mod hd, arg-sity tex, occ bndd, occ 10-15% MRLST: dk gy-blk, blky-sb blky, sl frm - mod hd, arg-slty tex, occ bndd, occ gritty, 5-%
- mod gritty, mtx; mod calc, occ bent, some imbd and scatt cal frags, some flor, g od, mod - mtx; mod calc, some flor, g od, mod - slow stmg cut, br wht bl flor, even thk mod mtx;

slow stmg cut, br wht bl flor, even thk mod yel/wht-amb ring, mod yel-brn stn gyeliwht-amb ring, mod yel-brn stn fluol
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310 7,320 7,330 7,340 7,350 7,360 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

T i o T o i o » o T Lo i o T o i H._._.HdeHdeHdeHdeﬁdﬁdﬁdﬁd

I [ 6000 | |
MD: 7,333" MD: 7,364 " MD: 7,394 MD: 7,424 " MD: 7,455 MD: 7,486 MD: 7,517

(i TVD: 6,203.88" TVD: 6,204.66' TVD: 6,205.45" TVD: 6,206.1"' TVD: 6,206.62" TVD: 6,206.86" TVD: 6,206.86"

.1 ° Inclination: 88.8 ° Inclination: 88.3 ° Inclination: 88.7 ° Inclination: 88.8 ° Inclination: 89.3 ° Inclination: 89.8 ° Inclination: 90.2 °

1° Azimuth: 358 ° Azimuth: 358.5 ° Azimuth: 358.7 ° Azimuth: 358.1 ° Azimuth: 358 ° Azimuth: 357.8 ° Azimuth: 357.8 °

VS: 953.7"' VS:984.42' VS:1,014.12° VS: 1,043.84" VS: 1,074.58" VS:1,105.34"' VS:1,136.1"

TVD (T

6 CHK: med gy- It gy, occ bndd, sb blky-blky, sft- sl frm, rthy-sb wxy, mot, mtx; v calc
MRLST: dk gy-blk, blky-sb blky, sl frm - mod hd, arg-slty tex, occ bndd, occ gritty,
mod calc, rr rexl cal, some flor, g od, very fst streaming cut, br white blue

escence, even br thick white/ylw ring, very thick ylw-brown stain

95-80% CHK: med gy- It gy, occ bndd, sb blky-blky, sft- sl frm, rthy-sb wxy, mot, mtx; v
calc 5-15% MRLST: dk gy-blk, blky-sb blky, sl frm - mod hd, arg-sity tex, occ bndd, occ
gritty, mtx; mod calc, tr scat and embdd pyr, g flor, g od, very fst streaming cut, bright
hite blue fluorescence, even bright thick white/ylw ring, thick ylw-brown stain

mo@m

A

95-70% CHK: med gy- I
mtx; v calc 5-30% MRLS
occ gritty, mtx; mod calc
fluorescence, even brigl
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,530 7,540 7,550 7,560 7,570 7,580 7,590 7,600 7,610 7,620 7,630 7,640 7,650 7,660 7,670 7,680 7,690 7,700 7,710 7,720 7,730 7,740 i
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MD: 7,549 MD: 7,580 MD: 7,611 MD: 7,642 MD: 7,673 MD: 7,705 MD: 7,736
TVD: 6,206.86" TVD: 6,206.94" TVD: 6,207.16" TVD: 6,207.53" TVD: 6,207.86" TVD: 6,207.97" TVD: 6,207.75"
Inclination: 89.8 ° Inclination: 89.9 ° Inclination: 89.3 ° Inclination: 89.3 ° Inclination: 89.5 ° Inclination: 90.1 ° Inclination: 90.7 °
Azimuth: 358.3 ° Azimuth: 358.3 ° Azimuth: 358.8 © Azimuth: 359 °© Azimuth: 358.8 © Azimuth: 359 ° Azimuth: 358.8 ©
VS:1,167.83" VS: 1,198.56" VS: 1,229.27"' VS:1,259.95" VS:1,290.62" VS: 1,322.3" VS: 1,352.98"
TVD )
gy, occ It brn, occ bndd, sb blky-blky, sft- sl frm, rthy-sb wxy, mot, 50-75% CHK: med gy- It gy, occ It brn, occ bndd, sb blky-blky, sft- sl frm, rthy-sb 70-55% MRLST: dk gy-blk, blky-sb blky,
T: dk gy-blk, blky-sb blky, sl frm - mod hd, arg-slty tex, occ bndd, wxy, mot, mtx; v calc 50-25% MRLST: dk gy-blk, blky-sb blky, sI frm - mod hd, occ gritty, mtx; mod calc, 30-45% CHK:
, tr pyr, some flor, g od, very fst streaming cut, bright white blue arg-slty tex, occ bndd, occ gritty, mtx; mod calc, tr pyr, some flor, g od, mod stmg blky-blky, sft- sl frm, rthy-sb wxy, mot, m
1t thick white/ylw ring, thick ylw-brown stain s00o CUt, mod wht bl flor, dull mod yel/wht-amb ring, mod yel-brn stn cut, mod wht bl flor, dull mod yel/wht-arr




Inclination: 90.4 °
Azimuth: 358.5 °
VS:1,383.68"'

Azimuth: 358 °
VS:1,415.4'

Inclination: 90.6 °

Inclination: 91.5 °
Azimuth: 356.9 °
VS: 1,508.68"'

Inclination: 91.9 °
Azimuth: 357.6 °
VS:1,476.9'

Inclination: 91.1 °
Azimuth: 357.8 °
VS: 1,446.15"'
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, 750 7,760 7,770 7,780 7,790 7,800 7,810 7,820 7,830 7,840 7,850 7,860 7,870 7,880 7,890 7,900 7,910 7,930 7,940 7,950 7,960 7
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MD: 7,767 MD: 7,799 MD: 7,830 MD: 7,861" MD: 7,893 MD: 7,924 MD: 7,955
TVD: 6,207.46° TVD: 6,207.18" TVD: 6,206.72° TVD: 6,205.91° TVD: 6,204.96° TVD: 6,204.34° TVD: 6,204.12"

Inclination: 90.8 °
Azimuth: 357.1°
VS:1,539.48"'

Inclination: 90 °
Azimuth: 357.4 °
VS:1,570.28"'

TVD(

sl frm - mod hd, arg-slty tex, occ bndd,
med gy- It gy, occ It brn, occ bndd, sb

tx; v calc , tr pyr, g chk flor, fr od, mod stmg
b ring, mod yel-brn residue

8000

)

80-60% CHK: med gy- It gy, occ It brn, occ bndd, sb blky-blky, sft- sl frm, rthy-sb
wxy, mot, mtx; v calc,20-40% MRLST: dk gy-blk, blky-sb blky, sl frm - mod hd,
arg-slty tex, occ bndd, occ gritty, mtx; mod calc, occ inoc fos, occ sec cal, tr pyr, g
chk flor, fr od, mod stmg cut, mod wht bl flor, mod yel/wht-amb ring, mod-thk
stain

80-65% CHK: med gy- It gy, occ It brn, occ bndd, sb blky-blky,
mot, mtx; v calc,20-35% MRLST: dk gy-blk, blky-sb blky, sl frm
bndd, occ gritty, mtx; mod calc, occ inoc fos, occ sec cal, tr pyr
stmg cut, mod wht bl flor, mod yel/wht-amb ring, v thk stain
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,970 7,980 7,990 8,000 8,010 8,020 8,030 8,040 8,050 8,060 8,070 8,080 8,090 8,100 8,110 8,120 8,130 8,140 8,150 8,160 8,170 8,180 :

ety | R ) a2 ™ ._._.:_._@.OOD._._. ™ T TTE e T ™ T ._._._ = B ~x T e B . ...1—._._. has has ™ ™ s m ._._.:_._._. T ! L s m
MD: 7,986 MD: 8,017 MD: 8,048 MD: 8,079 MD: 8,110 MD: 8,141 MD: 8,172"
TVD: 6,204.04" TVD: 6,203.85" TVD: 6,203.74" TVD: 6,203.9" TVD: 6,204.25" TVD: 6,204.55" TVD: 6,204.85"
Inclination: 90.3 ° Inclination: 90.4 ° Inclination: 90 ° Inclination: 89.4 ° Inclination: 89.3 ° Inclination: 89.6 ° Inclination: 89.3 °
Azimuth: 357.4 ° Azimuth: 357.4 ° Azimuth: 357.1° Azimuth: 357.1° Azimuth: 357.4 ° Azimuth: 357.4 ° Azimuth: 356.9 °
VS: 1,601.07" VS:1,631.85"' VS: 1,662.65' VS:1,693.45"' VS:1,724.25"' VS: 1,755.03"' VS: 1,785.83"
TVD (ft)
sft- sl frm, rthy-sb wxy, 80-75% CHK: med gy- It gy, occ It brn, occ sl bndd, sb blky-blky, sft- sl frm, rthy-sb wxy, 85-65% CHK: med gy- It gy, occ It brn, occ sl bndd, sb blky-blky, sft- sl frm, rthy-s
- mod hd, arg-slty tex, occ mot, mtx; v calc 20-25% MRLST: dk gy-blk, blky-sb blky, sI frm - mod hd, arg-slty tex, occ mot, mtx; v calc 15-35% MRLST: dk gy-blk, blky-sb blky, sl frm - mod hd, arg-slty
, g chk flor, fr od, fast bndd, occ gritty, mtx; mod calc, occ sec cal, tr pyr, g chk flor, g od, mod- fast stmg cut, bndd, occ gritty, mtx; mod calc, occ sec cal, inoc fos, occ imbd pyr, g chk flor, g 0
S@Q wht bl flor, thin uneven yel/wht-amb ring, sl tr stain fast stmg cut, mod wht bl flor, thin uneven yel/wht-amb ring, sl tr stain
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,190 8,200 8,210 8,220 8,230 8,240 8,250 8,260 8,270 8,280 8,290 8,300 8,310 8,320 8,330 8,340 8,350 8,360 8,370 8,380 8,390 8,400 :
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T T ar i e T . i L T ar i e T . i L 1 D I (] 1 i 1 T | SRR
MD: 8,203 MD: 8,235 MD: 8,266 MD: 8,297 MD: 8,328 MD: 8,359 MD: 8,390
TVD: 6,205.36" TVD: 6,205.98" TVD: 6,206.44" TVD: 6,206.68" TVD: 6,206.6° TVD: 6,206.27" TVD: 6,206.03"
Inclination: 88.8 ° Inclination: 89 ° Inclination: 89.3 ° Inclination: 89.8 ° Inclination: 90.5 ° Inclination: 90.7 ° Inclination: 90.2 °
Azimuth: 356.9 ° Azimuth: 356.6 ° Azimuth: 356.2 ° Azimuth: 356.2 ° Azimuth: 356.2 ° Azimuth: 356.4 ° Azimuth: 356.6 °
VS: 1,816.65" VS:1,848.46" VS:1,879.3" VS:1,910.16" VS:1,941.02° VS:1,971.86" VS: 2,002.7"
TVD (1) TVD Q‘.G
b wxy, 75-70% MRLST: dk gy-blk, blky-sb blky, sl frm - mod hd, arg-slty tex, occ bndd, gritty, 70% MRLST: dk gy-blk, blky-sb blky, sl frm - mod hd, arg-slty tex, occ bndd, gritty, mtx; 60Y
tex, occ mtx; mod calc, 25-30% CHK: med gy- It gy, occ gy brn, sb blky-blky, sft- sl frm, mod calc 30% CHK: med gy- It gy, occ gy brn, sb blky-blky, sft- sl frm, rthy-sb wxy, mot, mtx
d, mod- rthy-sb wxy, mot, mtx; v calc, occ sec cal, tr inoc fos, tr bent, tr pyr, mod- fast stmg mtx; v calc, occ sec cal, tr pyr, slow-mod stmg cut, mod wht bl flor, mod even mot
gocCUt, mod wht bl flor, thin faint yel/wht-amb ring, no stain yel/wht-amb ring, tr yel-brn stain sooWhit
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MD: 8,452 MD: 8,608’
TVD: 6,206.08" TVD: 6,206.28" TVD: 6,206.52" TVD: 6,206.77" TVD: 6,206.85"' TVD: 6,207.04" TVD: 6,207.69"
Inclination: 89.6 ° Inclination: 89.7 ° Inclination: 89.4 ° Inclination: 89.7 ° Inclination: 90 ° Inclination: 89.3 ° Inclination: 88.3 °
Azimuth: 356.6 ° Azimuth: 356.6 ° Azimuth: 356.7 ° Azimuth: 356.7 ° Azimuth: 357.1° Azimuth: 356.9 ° Azimuth: 356.7 °
VS: 2,032.54"' VS: 2,064.37"' VS:2,095.2' VS:2,126.03"' VS: 2,157.84" VS:2,188.65"' VS:2,219.47"
TVD )
y MRLST: dk gy-blk, blky-sb blky, sl frm - mod hd, arg-slty tex, occ bndd, gritty, 70-85% MRLST: dk gy-blk, blky-sb blky, sl frm - mod hd, arg-slty tex, occ 90-95% M
mod calc 40% CHK: med gy, occ gy brn, sb blky-blky, sft- sl frm, rthy-sb wxy, bndd, gritty, mtx; mod calc 30-15% CHK: med gy, occ gy brn, sb blky-blky, sft- bndd, gritt)
, mtx; v calc, tr sec cal, tr pyr, some chk flor, g od, very fst streaming cut, bright sl frm, rthy-sb wxy, mot, mtx; v calc, tr sec cal, tr pyr, tr chk flor, g od, fast stmg rthy-sb wx
e blue fluorescence, even bright thick white/ylw ring, thick ylw-brown stain cut, mod wht bl flor, mod even yel/wht-amb ring, thk stain 8000 cut, mod w
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MD: 8,639 MD: 8,671 MD: 8,702 MD: 8,733" MD: 8,764 "' MD: 8,795 MD: 8,826
TVD: 6,208.61" TVD: 6,209.5" TVD: 6,210.26" TVD: 6,210.88" TVD: 6,211.34" TVD: 6,211.67" TVD: 6,211.96"
Inclination: 88.3 ° Inclination: 88.5 ° Inclination: 88.7 ° Inclination: 89 ° Inclination: 89.3 ° Inclination: 89.5 ° Inclination: 89.4 °
Azimuth: 356.6 ° Azimuth: 356 ° Azimuth: 355.7 ° Azimuth: 355.7 ° Azimuth: 355.3 ° Azimuth: 355 ° Azimuth: 355 °
VS: 2,250.29"' VS: 2,282.12" VS: 2,312.99" VS: 2,343.86" VS: 2,374.75" VS: 2,405.65" VS: 2,436.56"
TVvD(It)
RLST: dk gy-blk, blky-sb blky, sl frm - mod hd, arg-slty tex, occ 95-90% MRLST: dk gy-blk, blky-sb blky, sl frm - mod hd, arg-slty tex, occ bndd, 90-95% MRLST: dk gy-blk, blky-sb blk
/, mtx; mod calc 10-5% CHK: med-dk gy, sb blky-blky, sft- sl frm, gritty, mtx; mod calc 5-10% CHK: med-dk gy, occ It gy, sb blky-blky, sft- sl frm, bndd, gritty, mtx; mod calc 10-5% CHt
y, mot, mtx; v calc, tr sec cal, tr pyr, tr chk flor, g od, mod-fast stmg rthy-sb wxy, mot, mtx; v calc, tr sec cal, tr pyr, scat bent, mod g chk flor, g od, sl frm, rthy-sb wxy, mot, mtx; v calc, tr
ht bl flor, mod even yel/wht-amb ring, thk stain mod stmg cut, mod wht bl flor, mod even yel/wht-amb ring, mod thk stain 8000 od, mod stmg cut, mod wht bl flor, mo
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MD: 8,858 MD: 8,889 MD: 8,920 MD: 8,951 MD: 8,982 MD: 9,013" MD: 9,045

TVD: 6,212.3" TVD: 6,212.46" TVD: 6,212.46" TVD: 6,212.38" TVD: 6,211.95" TVD: 6,211.11" TVD: 6,210.19"

Inclination: 89.4 °
Azimuth: 355.5 °
VS: 2,468.46'

y, sl frm - mod hd, arg-slty tex, occ
(: med-dk gy, occ It gy, sb blky-blky, sft-
sec cal, tr pyr, tr bent, mod g chk flor, g
1 even yel/wht-amb ring, mod stain

Inclination: 90 °
Azimuth: 356.7 °
VS: 2,499.32"'

Inclination: 90 °
Azimuth: 356.9 °
VS: 2,530.14"'

Inclination: 90.3 °
Azimuth: 356.9 °
VS: 2,560.96'

Inclination: 91.3 °
Azimuth: 357.4 °
VS:2,591.76"'

Inclination: 91.8 °
Azimuth: 358 °
VS: 2,622.52"'

60-70% MRLST: dk gy-blk, blky-sb blky, sl frm - mod hd, arg-slty tex, occ bndd,
gritty, mtx; mod calc 40-30% CHK: It-dk gy, occ It-med brn , sb blky-blky, sft- sl
frm, rthy-sb wxy, mot, mtx; v calc, tr sec cal, scat pyr, tr bent, mod g chk flor, tr 7
inoc fos g od, mod-fast stmg cut, mod wht bl flor, thick even yel/wht-amb ring,

mod stain

VO

85-90% MRLST: dk gy-blk, blky-sb blky, sl frm - mod hd, arg
mtx; mod calc 15-10% CHK: med-dk gy, occ It-med brn , sb |
rthy-sb wxy, mot, mtx; v calc, tr sec cal, scat pyr, tr bent, moc
od, mod-fast stmg cut, mod wht bl flor, mod even yel/wht-am

800<

Inclination: 91.5 °
Azimuth: 358.7 °
VS: 2,654.22"'
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ID: 9,076 MD: 9,107 MD: 9,138 MD: 9,169 MD: 9,201 MD: 9,231" MD: 9,262 MD
VD: 6,209.51" TVD: 6,208.83" TVD: 6,207.91" TVD: 6,206.89" TVD: 6,206.02" TVD: 6,205.52" TVD: 6,205.17" TVI
\clination: 91 ° Inclination: 91.5 ° Inclination: 91.9 ° Inclination: 91.9 ° Inclination: 91.2 ° Inclination: 90.7 ° Inclination: 90.6 ° Incl
zimuth: 358.7 ° Azimuth: 358.5 ° Azimuth: 358.3 ° Azimuth: 358.5 ° Azimuth: 358.8 ° Azimuth: 359.5 ° Azimuth: 359.9 ° Azir
'S:2,684.9" VS: 2,715.6" VS: 2,746.31" VS: 2,777.01" VS: 2,808.69" VS: 2,838.36" VS: 2,868.97" VS:
TVD(TT)

slty tex, occ bndd, gritty, 100-97% MRLST: dk gy-blk, blky-sb blky, sl frm - mod hd, arg-slty tex, occ

lky-blky, sft- sl frm, bndd, gritty, mtx; mod calc 0-3% CHK: med-dk gy, sb blky-blky, sft- sl frm, 100% MRLST: dk gy-blk, blky-sb blky, sl frm - mod hd, arg-slty tex, occ bnd
| g chk flor, tr inoc fos g rthy-sb wxy, mot, mtx; v calc, tr sec cal, mod abnt pyr, tr bent, tr inoc fos, g od, gritty, mtx; mod calc; v calc, tr sec cal, mod tr pyr, tr inoc fos, g od, mod stm
b ring, mod stain fast stmg cut, mod wht bl flor, faint even thin yel/wht-amb ring, sl tr stain so0o  CUts mod wht bl flor, faint even thin yel/wht-amb ring, sl tr stain
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19,294 MD: 9,325 MD: 9,357 ' MD: 9,388 MD: 9,419 MD: 9,450 MD: 9,481
): 6,204.89" TVD: 6,204.81" TVD: 6,204.98" TVD: 6,205.44" TVD: 6,206.06 TVD: 6,206.6" TVD: 6,206.98"
nation: 90.4 ° Inclination: 89.9 ° Inclination: 89.5 ° Inclination: 88.8 ° Inclination: 88.9 ° Inclination: 89.1 ° Inclination: 89.5 °
nuth: 359.4 ° Azimuth: 358.8 ° Azimuth: 358.3 ° Azimuth: 357.1 ° Azimuth: 356.7 ° Azimuth: 355.8 © Azimuth: 355.7 °
2,900.58'" VS: 2,931.24" VS: 2,962.94" VS: 2,993.71" VS: 3,024.52" VS: 3,055.37" VS: 3,086.24"
TVD (ft)
100-95% MRLST: dk gy-blk, blky-sb blky, sl frm - mod hd, arg-slty tex, occ bndd,
d, 100% MRLST: dk gy-blk, blky-sb blky, sl frm - mod hd, arg-slty tex, occ bndd, gritty, gritty, mtx; mod calc 0-5% CHK: med-dk gy, sb blky-blky, sft- sl frm, rthy-sb wxy,
g mtx; mod calc; v calc, tr sec cal, mod tr pyr, tr inoc fos, g od, fast stmg cut, mod wht mot, mtx; v calc, tr sec cal, tr pyr, tr inoc fos, g od, slow stmg-milky cut, mod wht bl
bl flor, faint even v thin yel/wht-amb ring, sl tr stain 8000 flor, faint even thin yel/wht-amb ring, tr stain
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),513" MD: 9,544 MD: 9,575 MD: 9,607 MD: 9,638 MD: 9,669 MD: 9,700 MD: 9,
6,207.15" TVD: 6,207.18" TVD: 6,206.99" TVD: 6,206.74" TVD: 6,206.87" TVD: 6,207.11" TVD: 6,207.11" ._.<_.u” 6
ation: 89.9 ° Inclination: 90 ° Inclination: 90.7 ° Inclination: 90.2 ° Inclination: 89.3 ° Inclination: 89.8 ° Inclination: 90.2 ° _:o.__:a
ith: 355.5 ° Azimuth: 355 ° Azimuth: 354.6 ° Azimuth: 354.8 ° Azimuth: 355.7 ° Azimuth: 356.4 ° Azimuth: 356.4 ° Azimut
,118.12° VS: 3,149.02" VS: 3,179.94" VS: 3,211.86" VS: 3,242.76" VS: 3,273.63" VS: 3,304.47"' VS: 3/
TV (1)
50% MRLST:
95-85% MRLST: dk gy-blk, blky-sb blky, sl frm - mod hd, arg-slty tex, occ bndd, 50-60% MRLST: dk gy-blk, blky-sb blky, sl frm - mod hd, arg-slty tex, occ bndd, gritty, mtx; mo
gritty, mtx; mod calc 5-15% CHK: med-dk gy, sb blky-blky, sft- sl frm, rthy-sb gritty, mtx; mod calc 50-40% CHK: med-dk gy, occ It gy & brn, sb blky-blky, sft- sl wxy, mot, mtx;
wxy, mot, mtx; v calc, tr sec cal, tr pyr, tr bent, tr inoc fos, g od, mod stmg cut, frm, rthy-sb wxy, mot, mtx; v calc, tr sec cal, tr pyr, tr bent, scat inoc fos, g od, mod streaming cut,
mod wht bl flor, mod even thin yel/wht-amb ring, mod stain 8000 stmg-milky cut, mod wht bl flor, mod even thin yel/wht-amb ring, mod stain mod ylw-browi




dk gy-blk, blky-sb blky, sl frm - mod hd, arg-slty tex, occ bndd,

d calc 50% CHK: It-dk gy, occ brn, sb blky-blky, sft- sl frm, rthy-sb
v calc, tr sec cal, tr pyr, abnt bent, abnt inoc fos, g od, very fst
bright white blue fluorescence, even bright thick white/ylw ring,

TVD (ft)

8000

50-60% MRLST: dk gy-blk, blky-sb blky, sl frm - mod hd, arg-slty tex, occ bndd,
gritty, mtx; mod calc 50-40% CHK: med-dk gy, occ brn, sb blky-blky, sft- sl frm,
rthy-sb wxy, mot, mtx; v calc, tr sec cal, tr pyr, mod abnt bent, abnt inoc fos, mod g
od, mod stmg cut, mod wht bl flor, mod even thin yel/wht-amb ring, mod stain
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MD: 9,763 MD: 9,794 MD: 9,825 MD: 9,855 MD: 9,887" MD: 9,918 MD: 9
TVD: 6,207.45' TVD: 6,207.88° TVD: 6,208.04" TVD: 6,207.86 TVD: 6,207.92° TVD: 6,208.76 TVD: 6,
Inclination: 89 ° Inclination: 89.4 ° Inclination: 90 ° Inclination: 90.7 ° _:m__:m:o:” 89.1 ° Inclination: 87.8 ° Inclinati
Azimuth: 356.7 ° Azimuth: 356.6 ° Azimuth: 356.7 ° Azimuth: 356.9 ° Azimuth: 355.8 ° Azimuth: 356.2 ° Azimutl
VS: 3,367.11" VS: 3,397.94" VS: 3,428.77" VS: 3,458.6" VS:3,490.44° VS:3,521.29" VS: 3,5

65% CHK: It - medgy, occ brn, sb blk
v calc, cal incl, 35% MRLST: dk gy-b
tex, occ bndd, gritty, mtx; mod calc, «
inoc fos, mod od, mod stmg cut, moc

ring, mod stain
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49" MD: 9,980 MD: 10,012 MD: 10,043 MD: 10,074 MD: 10,105 MD: 10,137 MD: 10,1
210.05" TVD: 6,211.46" TVD: 6,212.83" TVD: 6,214.02" TVD: 6,214.99" TVD: 6,215.56" TVD: 6,215.89" TVD: 6,2
on: 874 ° Inclination: 87.4 ° Inclination: 87.7 ° Inclination: 87.9 ° Inclination: 88.5 ° Inclination: 89.4 ° Inclination: 89.4 ° Inclinatio
1: 355.8 ° Azimuth: 355.8 ° Azimuth: 355.7 ° Azimuth: 355.7 ° Azimuth: 356.2 ° Azimuth: 356.9 ° Azimuth: 356.2 ° Azimuth:
52.13" VS: 3,582.98" VS: 3,614.82" VS: 3,645.68" VS: 3,676.53" VS: 3,707.37" VS: 3,739.2" VS: 3,77
Tvoy
y-blky, sft- sl frm, rthy-sb wxy, mot, mtx;

Ik, blky-sb blky, sl frm - mod hd, arg-slty
)cc sec cal incl, tr pyr, some bent, occ
| wht bl flor, mod even yel/wht-amb

55-75% MRLST: dk gy-blk, blky-sb blky, sl frm - mod hd, arg-slty tex, occ bndd,
gritty, mtx; mod calc 45-25% CHK: med-dk gy, occ brn, sb blky-blky, sft- sl frm,
rthy-sb wxy, mot, mtx; v calc, tr sec cal, tr pyr, abnt bent, tr inoc fos, mod stmg

cut, mod wht bl flor, mod even thin yel/wht-amb ring, mod stain

90-75% MRLST: dk gy-blk, blky-sb blky, sl frm - mod hd, a
gritty, mtx; mod calc 10-25% CHK: med-dk gy, occ brn, sb
rthy-sb wxy, mot, mtx; v calc, tr-mod sec cal incl, tr pyr, abi
mod stmg cut, mod wht bl flor, mod even thin yel/wht-amb
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MD: 10,199 MD: 10,230 MD: 10,261 MD: 10,293 MD: 10,324 " MD: 10,355 MD: 10,38
TVD: 6,216.17" TVD: 6,215.79" TVD: 6,215.22" TVD: 6,214.91" TVD: 6,214.94" TVD: 6,214.88" TVD: 6,21
Inclination: 90.4 ° Inclination: 91 ° Inclination: 91.1 ° Inclination: 90 ° Inclination: 89.9 ° Inclination: 90.3 ° Inclination:
Azimuth: 356.7 ° Azimuth: 356.9 ° Azimuth: 356.6 ° Azimuth: 356.4 ° Azimuth: 356.4 ° Azimuth: 356.2 ° Azimuth: 3
VS: 3,800.89° VS: 3,831.71" VS: 3,862.54" VS: 3,894.37" VS: 3,925.21" VS: 3,956.07" VS: 3,986.
TVD (Tt

g-slty tex, occ bndd,
blky-blky, sft- sl frm,
1t-scat bent, tr inoc fos,
ring, mod stain

90-95% MRLST: dk gy-blk, blky-sb blky, sl frm - mod hd, arg-sity tex, occ bndd, gritty, mtx;
mod calc 10-5% CHK: med-dk gy, occ brn, sb blky-blky, sft- sl frm, rthy-sb wxy, mot, mtx;
v calc, tr-mod sec cal incl, tr pyr, abnt-scat bent, tr inoc fos, mod stmg cut, mod wht bl

80 aor faint even thin yel/wht-amb ring, tr stain

80% MRLST: dk - med gy-blk, blky-sb blky, sl frm - mod hd, arg-slty tex, occ bnc
gritty, mtx; mod calc 20% CHK: med-dk gy, occ brn, sb blky-blky, sft- sl frm, rthy
wxy, mot, mtx; v calc, tr-mod sec cal incl, tr pyr, occ scatt sec cal, occ bent, tr in
fr od, mod stmg cut, mod wht bl flor, faint even thin yel/wht-amb ring, tr stain
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MD: 10,417 MD: 10,448 MD: 10,479 MD: 10,511 MD: 10,542 MD: 10,572 MD: 10,602
TVD: 6,213.61" TVD: 6,212.64" TVD: 6,211.64" TVD: 6,210.74" TVD: 6,209.99" TVD: 6,209.36 " TVD: 6,209.2"
Inclination: 91.6 ° Inclination: 92 ° Inclination: 91.7 ° Inclination: 91.5 ° Inclination: 91.3 ° Inclination: 91.1 ° Inclination: 89
Azimuth: 355.8 ° Azimuth: 355.3 ° Azimuth: 355.8 ° Azimuth: 355.3 ° Azimuth: 356 ° Azimuth: 356.9 ° Azimuth: 356.
VS: 4,017.76"' VS: 4,048.64"' VS: 4,079.51"' VS:4,111.38' VS: 4,142.25" VS:4,172.09' VS: 4,201.94"'
TVD (ft) =Ry
Id, 70% MRLST: dk - med gy-blk, blky-sb blky, sl frm - mod hd, arg-slty tex, occ bndd, gritty, 70-60% CHK: med-dk gy, occ brn, sb blky-blky, sft- sl frm, rthy-sb wxy, mot, mtx; v calc 55-65
-sb mtx; mod calc 30% CHK: med-dk gy, occ brn, sb blky-blky, sft- sl frm, rthy-sb wxy, mot, 30-40% MRLST: dk - med gy-blk, blky-sb blky, sl frm - mod hd, arg-slty tex, occ bndd, 45-35
¢ fos, mtx; v calc, tr-mod sec cal incl, tr pyr, scatt- abnt sec cal, occ bent, tr inoc fos, fr od, gritty, mtx; mod calc,tr pyr, scatt- abnt sec cal, occ bent, tr inoc fos, good flor, fr od, gritty,
mocéoa-qmmﬁ stmg cut, mod wht bl flor, dull even thin yel/wht-amb ring, sl tr stain fast-mod stmg cut, mod wht bl flor, mod even thin yel/wht-amb ring, tr stain gcut, v
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MD: 10,635 MD: 10,666 MD: 10,697 MD: 10,728 MD: 10,759 MD: 10,790 MD: 10,821
TVD: 6,209.58* TVD: 6,210.01" TvD: 6,210.23" TVD: 6,210.06" TVD: 6,209.85" TVD: 6,209.66 ' TVD: 6,209.39"
5° Inclination: 89.2 ° Inclination: 89.2 ° Inclination: 90 ° Inclination: 90.6 ° Inclination: 90.2 ° Inclination: 90.5 ° Inclination: 90.E
) Azimuth: 355.8 ° Azimuth: 356.4 ° Azimuth: 357.1° Azimuth: 358.3 ° Azimuth; 357.8 ° Azimuth: 358.5 ° Azimuth: 358.3
VS: 4,234.79' VS: 4,265.65' VS: 4,296.47" VS: 4,327.24" VS: 4,357.98" VS: 4,388.72° VS: 4,419.44"
VD (ft)

% CHK: med-dk gy, occ brn, sb blky-blky, sft- sl frm, rthy-sb wxy, mot, mtx; v calc
% MRLST: dk - med gy-blk, blky-sb blky, sl frm - mod hd, arg-slty tex, occ bndd,
mtx; mod calc,tr pyr, abnt sec cal, occ bent, tr inoc fos, good flor, fr od, mod stmg
od wht bl flor, mod-thick even yel/wht-amb ring, tr stain

65% CHK: med-dk gy, occ brn, sb blky-blky, sft- sl frm, rthy-sb wxy, mot, mtx; v calc
35% MRLST: dk - med gy-blk, blky-sb blky, sl frm - mod hd, arg-slty tex, occ bndd,
gritty, mtx; mod calc, tr pyr, abnt sec cal, scatt bent, tr inoc fos, good flor, g od, fast
stmg cut, mod wht bl flor, mod-thick even yel/wht-amb ring, tr stain

60-55% CHK: med-dk g
calc 40-45% MRLST: dk
occ bndd, gritty, mtx; mc

m@wr g od, fast stmg cut,
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MD: 10,852 MD: 10,883 ' MD: 10,900
TVD: 6,209.36* TVD: 6,209.47* | | TVD: 6,209.47"
x Inclination: 89.6 ° Inclination: 90 ° Inclination: 90 °
o Azimuth: 356.7 ° Azimuth: 356.9 ° Azimuth: 356.9 °
VS: 4,450.22" VS: 4,481.04" VS: 4,497.94"

/, occ brn, sb blky-blky, sft- sl frm, rthy-sb wxy, mot, mtx; v

- med gy-blk, blky-sb blky, sl frm - mod hd, arg-slty tex,
d calc,tr pyr, abnt sec cal, abnt bent, scatt inoc fos, good
mod wht bl flor, mod-thick even yel/wht-amb ring, tr stain

55% CHK: med-dk gy, occ brn, sb blky-blky, sft- sl
frm, rthy-sb wxy, mot, cal incl, mtx; v calc 45%
MRLST: dk - med gy-blk, blky-sb blky, sI frm - mod
hd, arg-slty tex, occ bndd, gritty, mtx; mod calc, tr pyr,
abnt sec cal, abnt bent, scatt inoc fos, good chk flor,
g od, mod stmg cut, mod wht bl flor, mod-thick even
yel/wht-amb ring, mod stain




